
Proceedings of the IX

12 

 
, Divna SIMI  ...................................... 326 

PARENTAL POLYMORPHISM ANALYSIS IN MARKER ASSISTED 
-CAROTENE RICH MAIZE 

-

 .......................................................................................................................... 333 

PROPAGATION OF COTONEASTER MULTIFLORUS BUNGE. BY SOFTWOOD 
CUTTINGS 

Marija , Mihailo , Dragana , Matilda , Danijela 
-  ............................................................................................. 339 

THE INFLUENCE OF THE SUBSTRATE COMPOSITION ON ROOTING OF 
HARDWOOD CUTTINGS OF LYCIUM BARBARUM L. 

Marija , Mihailo , Dragana , Matilda , Danijela 
-  ............................................................................................. 343 

GRAIN YIELD AND STABILITY PARAMETERS OF ZP MAIZE HYBRIDS 
GROWN IN CENTRAL SERBIA IN THE PERIOD 2014-2017 

Milan 

 ........................................................ 348 

CORRELATION BETWEEN AGGRESSIVENESS AND SYNTHESIS-ABILITY OF 
MYCOTOXIN ISOLATES OF Fusarium graminearum IN MAIZE IN SERBIA 

 ............ 353 

CORRELATION BETWEEN GRAIN YIELD AND YIELD COMPONENTS IN 
TRITICALE (x Triricosecale Wittmack) 

 ............................................................................................ 360 

KINETICS OF DRY MATTER CONTENT DURING DRYING OF CV 
 

 ........................................... 366 

VARIABILITY AND PATH ANALYSIS FOR YIELD COMPONENTS OF 
DIFFERENT WHEAT GENOTYPES 

,  .... 372 

A 10-YEARS ANALYSIS OF GRAPE PRODUCTION IN SERBIA 

 ..................................................................................................... 378 

THE INFLUENCE OF WEATHER CONDITIONS AND FERTILIZING METHOD 
ON PLANT HEIGHT AT DIFFERENT CULTIVARS OF WINTER WHEAT 

 ................ 385 

ESTIMATION OF ABOVEGROUND BIOMASS AND GRAIN YIELD OF WINTER 
WHEAT USING NDVI MEASURMENTS 

 .................................................................... 390 



Proceedings of the IX

11 

COMPETITION ON RAPE SEED MARKET IS GETTING STRONGER 
Sergey GONCHAROV, Lyudmila GORLOVA ............................................................ 264 

EVALUATION OF GENOTYPES OF ARTICHOKE (Cynara cardunculus var. 
scolimus L.) AS A SOURCE OF MEDICINAL HERBS - FIRST COMMUNICATION 

 ....................... 269 

YIELD COMPONENTS AND SEED YIELD OF FOUR RED CLOVER 
GENOTYPES FROM SOUTHEAST EUROPE 

PETKOVA,  .............................................. 275 

ESTIMATION OF GENETIC DIVERSITY AMONG MAIZE INBRED LINES 
-

Ana OB
 ................................................................................................................. 280 

SOME MORPHOLOGICAL AND PRODUCTIVE TRAITS OF WINTER 
TRITICALE DEPENDING ON VARIETY AND METEOROLOGICAL 
CONDITIONS 

....................................................................... 285 

LAB: CUTTING EDGE OF BREEDING GRAIN AND FORAGE CRUCIFERS IN 
SERBIA 

 ......................................................................... 290 

THE EFFECT OF GENOTYPE AND SEEDING RATE ON THE YIELD AND 
QUALITY OF SAINFOIN FORAGE 

   .................................................................. 296 

PROPERTIES OF APRICOT (Prunus armeniaca L.) GENOTYPES SELECTED IN 
REGION (CENTRAL SERBIA) 

 ........................................................................................................................................ 302 

PARAMETERS OF YIELD AND QUALITY OF SPRING MALTING BARLEY 
GRAIN 

 ................................................. 308 

EFFECTS OF ZEOLITE ON GERMINATION OF SOYA BEAN SEED AND ITS 
USE AS A SUBSTRATE 

 ........................................................................................................................................ 315 

FORAGE QUALITY AND IN VITRO DRY MATTER DIGESTIBILITY OF 
PEA:OAT MIXTURES DEPENDING ON STAGE OF GROWTH 

 ........................................... 320 

THE INFLUENCE OF THE SOIL TYPE ON TOTAL NUMBER OF 
MICROORGANISMS IN UGAR AND SOWN MAIZE 



Proceedings of the IX

10 

PHYSIOLOGICAL EFFECTS OF GRAFTING IN APRICOT TREES 
Roberto TOMASONE, Carla CEDROLA, Mauro PAGANO ....................................... 187 

EFFECTS OF NANO-FERTILIZERS AND GREENHOUSE CULTIVATION ON 
PHENOLOGICAL DEVELOMENT-STAGES AND YIELD OF SEEDLESS TABLE 
GRAPES VARIETIES 

Israa Youssef EL MASRI, Carine SAMAHA, Youssef Najib SASSINE, Falah ASSADI
 ........................................................................................................................................ 192 

MITIGATING SALINITY EFFECTS ON ZUCCHINI PLANTS BY APPLICATION 
OF GLYCINE BETAINE 

Waad ALLAW, Nahla AL ARAB, Zeina EL SEBAALY, Youssef SASSINE, A.M.R. 
ABDEL-MAWGOUD ................................................................................................... 197 

DETERMINATION OF CHEMICAL COMPOSITION AND AMINO ACIDS IN 
WHEAT BY NEAR INFRARED REFLECTANCE SPECTROSCOPY 

Saulius ALIJOSIUS, Romas GRUZAUSKAS, Vilma SASYTE, Asta RACEVICIUTE-
STUPELIENE ................................................................................................................ 204 

THE IMPACT OF CLIMATE CONDITIONS ON THE LEAF SIZE OF  BASMA 
TOBACCO 

Karolina KOCHOSKA, Romina KABRANOVA ......................................................... 210 

 

 .................................... 216 

FRUIT CHARACTERISTICS OF FEIJOA GROWN IN A TROPICAL HIGHLAND 
OF MEXICO - PULP COMPOSITION, OIL IN SEEDS, AND ESSENTIAL OILS 

- - o 
CRUZ-CASTILLO ......................................................................................................... 221 

MORPHOLOGICAL CHARACTERISCS OF FRUITS AND PITS OF SOME 
JUJUBE (ZIZIPHUS JUJUBE MILL.) GENOTYPS 

 ...................................................................... 227 

QUALITY OF CEREAL GENOTYPES AS NUTRITION IMPROVEMENT TOOL 
EVEN AT INTOLERANT CONSUMER POPULATION 

 233 

POTENTIAL ADAPTABILITY OF PIGEON-PEA GENOTYPES UNDER 
DIFFERENT AGRO-ECOLOGICAL ENVIRONMENTS OF MOROCCO 

Asmae BAGGAR, Nadia BENBRAHIM, Fatima GABOUN, Mona TAGUOUTI ...... 241 

EFFECT OF OSMOTICUM AND SILICA-GEL DESICCATION ON SOMATIC 
EMBRYOGENESIS FROM CALLUS CULTURES OF BIGNONIA ADENOPHYLLA 
D.C 

Muhammad AKRAM, Faheem AFTAB ........................................................................ 246 

THE INFLUENCE OF GROUND PARAMETERS ON SELECTED TRACTION 
ABILITIES OF AGRICULTURAL VEHICLE 

Dariusz ZATYLNY, Marek BRENNENSTHUL .......................................................... 253 

MORPHOLOGICAL PROPERTIES OF DIRECTLY SOWED SWEET CORN 
PLANTS CULTIVATED WITH COVERING TECHNOLOGIES 

Ferenc OROSZ ............................................................................................................... 258 



Proceedings of the IX

9 

ENHANCING THE ADAPTATION OF SUGAR APPLE AND CHERIMOYA TO 
SOIL CONDITIONS OF SOUTH LEBANON BY GRAFTING AND IRON 
FERTILIZATION 

Layla NAIM, Zeina EL SEBAALY, Tony Kevork SAJYAN, Youssef Najib SASSINE
 ........................................................................................................................................ 109 

PEA (PISUM SATIVUM L.) DIVERSITY IN BULGARIA AND A STRATEGY FOR 
ITS UTILIZATION 

Siyka ANGELOVA, Mariya SABEVA ......................................................................... 116 

POST EFFECT OF ORGANIC AND MINERAL NUTRITION ON GROWTH, 
YIELD AND QUALITY OF SPINACH (SPINACIA OLERACEA L.) 

Ivanka MITOVA, Nikolai DINEV, Nidal SHABAN, Eman KADHUM ...................... 122 

TEMPERATURE CONDITIONS FOR GROWING CHERRY (PRUNUS AVIUM L.) 
AND PEACH TREES (PERSICA VULGARIS MILL.) IN BULGARIA 

Valentin KAZANDJIEV, Petya MALASHEVA ........................................................... 128 

THE EFFECT OF PGRs AND DIFFERENT FERTILIZATION LEVELS ON THE 
DRY MATTER FORMATION AND PHENOLOGICAL DEVELOPMENT OF 
TRITICALE VARIETIES 

Rumyana GEORGIEVA, Hristofor KIRCHEV ............................................................. 134 

COMPARATIVE STUDY OF GRAIN MAIZE HYBRIDS IN THE REGION OF 
NORTH  EAST BULGARIA 

Vanya DELIBALTOVA ................................................................................................ 139 

EFFECT OF INTERCROPPING MAIZE WITH COWPEA ON FORAGE YIELD 
AND QUALITY 

, Zlatko 
 ................................................................................................................... 146 

EFFECT OF INTERCROPPING MAIZE WITH SOYBEAN ON FORAGE YIELD 
AND QUALITY 

-  .......................................................................... 151 

TECHNIQUE OF THE ACCELERATED RECEIVING OF BASIC (ELITE) SEEDS 
OF NEW AND DEFICIT VARIETIES 

Tsotne SAMADASHVILI, Gulnari CHKHUTIASHVILI, Mirian CHOKHELI .......... 157 

SINGLE-PLANT SELECTION AT ULTRA-LOW DENSITY OF THREE BEAN 
CULTIVARS AND SALINITY TOLERANCE DURING GERMINATION 

Fokion PAPATHANASIOU, Fotini PAPADOPOULOU, Ioannis PAPADOPOULOS164 

STUDY OF THE PERFORMANCE OF GREEK DURUM WHEAT CULTIVARS IN 
A COLD ENVIRONMENT 

Theano B. LAZARIDOU, Foteini TZIOUMERKA ...................................................... 170 

PLANT PROTECTION OF GERANIUM (PELARGONIUM) IN 
 

a PAP .............................................................................. 175 

EFFECT OF ETHYLENE ON ANTIOXIDANT ENZYMES ACTIVITY IN 
ETHYLENE-INSENSITIVE CUT ROSES (ROSA HYBRIDA L.) 

Faezeh KHATAMI, Farzaneh NAJAFI, Fataneh YARI, Ramazan Ali KHAVARI-
NEJAD, ........................................................................................................................... 181 



Proceedings of the IX

8 

CONTENT 
 

PLANT PRODUCTION ........................................................................................................ 37 

STUDY ABOUT SOME ECOLOGICAL ASPECTS OF GRAIN OAT CULTIVARS 
(Avena sativa L.) IN ALBANIAN CONDITIONS 

Adrian DOKO, Simir KRASNIQI, Albert KOPALI, Asllan CELAMI, Isuf KAZIU ..... 38 

QUALITY OF NECTARINE FRUIT IN HERZEGOVINA REGION 
 .............................................. 46 

INFLUENCE OF PRODUCTION SYSTEM ON THE CONTENT OF LYCOPENE 
IN TOMATO FRUIT AT VARIOUS AGRO-ECOLOGICAL CONDITION 

-
 ........................................................................................ 53 

GROWTH PARAMETERS OF TOMATO TRANSPLANTS CULTIVATED BY 
THE FLOATING CONTAINERS TECHNOLOGY 

 .......................................................................................................... 59 

INFLUENCE OF THE SELECTED VARIETIES OF LETTUCE (Lactuca sativa L.) 
ON YIELD AND  NITRATE  CONCENTRATIONS 

,  ............................................... 65 

NITROGEN DYNAMICS IN THE SOIL -  PLANT SYSTEM UNDER DEFICIT 
IRRIGATION STRATEGIES IN POTATOES 

Mirjana JOVOVIC, Zorica JOVANOVIC, Radmila STIKIC ......................................... 69 

COMPARATIVE VALUE OF GRASS AND LEGUMES PROTEIN YIELD AT 
DIFFERENT CUTTING REGIMES IN TEMPORARY GRASSLANDS 

RAKITA ........................................................................................................................... 73 

DIVERSITY OF IN SITU WILD PEAR (Pyrus communis L.) POPULATION IN THE 
LOCALITY OF KOZARA (Bosnia and Herzegovina) 

 ................................................................................... 78 

POMOMETRIC PROPERTIES OF POMEGRANATE (PUNICA GRANATUM L.) 
IN HERZEGOVINA REGION (BOSNIA AND HERZEGOVINA) 

 ............ 84 

VEGETATION OF THE CLASS STELLARIETEA MEDIAE 
 

 Zlata  ........................................... 90 

EFFECTS OF PLANT DENSITY ON THE YIELD AND TOTAL PHENOLIC 
CONTENTS OF TARTARY BUCKWHEAT 

 .................................................................................................................... 97 

THE ACCUMULATION OF BIOMASS IN TRITICALE VARIETIES DEPENDING 
ON THE TREATMENT WITH PGRs AND DIFFERENT FERTILIZATION 
LEVELS 

Hristofor KIRCHEV, Rumyana GEORGIEVA ............................................................. 103 



PREFACE 
 

A Word from the Editor-in-Chief 
 
Dear colleagues, 
 
In your hands are the Proceedings of the 9th International Scientific Agricultural Symposium 

-7 October 2018 in Jahorina, Bosnia and Herzegovina. The 
Symposium gathers about 1200 participants from 85 different countries and organizers 
received over 1200 abstracts/full papers. Symposium themes covered all branches of 
agriculture and were divided into seven sessions: 1) Plant production, 2) Plant protection and 
food safety, 3) Organic agriculture, 4) Environmental protection and natural resources 
management, 5) Animal husbandry 6) Forestry and Agro-forestry, and 7) Rural Development 
and Agro-economy.  
In the plenary lectures was presented the importance of new information and communication 
technologies for agriculture in the 21st century and biological protection in plant production. 
Furthermore, a particular attention was devoted to avoiding knowledge waste through 
networking and partnership.    
Agriculture has a complex relationship with natural resources and the environment, thus 
attributing specific environmental effects to agriculture is difficult and not fully understood. 
Today, it is obvious that conventional methods of agricultural production, in addition to 
providing sufficient food and other products, have led to a number of negative impacts, 
including direct or indirect effects on human health. Excessive use of agrochemicals can 
cause various disorders in the biological equilibrium of agroecosystems and beyond. These 
negative impacts raise serious questions about long-term sustainability of high-input 
agriculture. Measures to protect soil and water in agriculture include comprehensive and 
complex undertakings and pre-planned measures. These problems are a constant reason for 

biodynamic agriculture, conservation agriculture, regenerative agriculture, integrated farming, 
agroecology, etc.). Meanwhile, there are also calls for a genuine, deep transformation of agro-

developments in agricultural re
discussed during the 4 days of AGROSYM 2018. 
All papers included in the Proceedings were peer-reviewed. Full texts of the accepted 
contributions are available in electronic form on AGROSYM website 
(http://agrosym.unssa.rs.ba).  
I hope that the Proceedings will be useful to many agriculturalists and to those engaged in 
related fields and enable better collaboration of scientists, researchers and producers.  
Many thanks to all the authors, reviewers, session moderators and colleagues for their help in 

-organizers for their 
unselfish collaboration and comprehensive support. 
 
East Sarajevo, 07th October 2018       
 
        

  -in-Chief  
 
 



Proceedings of the IX

33 

MODELING FOR IMPROVED WATER HARVESTING AND INVESTMENT IN 
RANGELANDS AREA IN JORDAN 

Leena IRSHAID ........................................................................................................... 1899 

FINANCING AND LENDING TO A FARM IN LATVIA 
Aina DOBELE, Andra ZVIRBULE ............................................................................. 1905 

GASTRONOMIC TOURISM IN LATVIA: FEATURES AND OPPORTUNITIES 
FOR DEVELOPMENT 

Andra ZVIRBULE, Aina DOBELE ............................................................................. 1911 

STRUCTURAL ANALYSIS OF SOCIO-ECONOMIC DISPARITIES IN  
ECONOMIC DEVELOPMENT OF THE REPUBLIC OF MOLDOVA 

Olga SARBU, Liliana CIMPOIES ............................................................................... 1917 

BRAZIL TO PARAGUAY, ITS SPILLOVER EFFECTS AND STATE RESPONSES 
Juan Francisco FACETTI, Cristina CABRERA .......................................................... 1923 

OF FARMS IN POLAND 
-KUJAWSKA, Agnieszka SOMPOLSKA-

 ................................................................................................................. 1930 

COMPARISON OF POLISH DAIRY FARMS AGAINST SELECTED FARMS 
FROM OTHER EU COUNTRIES USING THE MALMQUIST INDEX 

Marcin ADAMSKI ....................................................................................................... 1936 

THE TENDENCY CONCERNING THE EVOLUTION OF OILSEED MARKET IN 
ROMANIA 

Andreea -  .......................... 1944 

THE EVOLUTION OF THE RECORDING OF MAIZE HYBRIDS IN ROMANIA 
Mihai POPESCU, Daniela- Ioana TEICAN, Dorina MOCUTA, Stelica CRISTEA .. 1951 

IMPACT OF KEY RESOURCES AND ATTRACTIONS ON COMPETITIVENESS 
OF RURAL DESTINATIONS IN SERBIA AND HUNGARY 

SIMIN ........................................................................................................................... 1956 

POTATO PRODUCTION CHARACTERISTICS  COMPARATIVE ANALYSIS: 
SERBIA, MACEDONIA AND ENTITY OF REPUBLIC OF SRPSKA (BOSNIA 
AND HERZEGOVINA) 

 .......................................................................................... 1962 

CARBON DIOXIDE EMISSIONS IN RETAIL FOOD 
Radojko LUKIC, Srdjan LALIC .................................................................................. 1968 

PROFITABILITY AND RISKINESS OF CATTLE FATTENING OPERATION IN 
SERBIA 

Sanjin IVANOVIC, Dragana KOVACEVIC, Zorica VASILJEVIC ........................... 1975 

FINANCING AS A LIMITING FACTOR OF AGRICULTURAL DEVELOPMENT 
IN SERBIA 

 ............................ 1981 



Proceedings of the IX

1956 

IMPACT OF KEY RESOURCES AND ATTRACTIONS ON COMPETITIVENESS 
OF RURAL DESTINATIONS IN SERBIA AND HUNGARY 

1*, Nikola NJEGOVAN2, Adriana RADOSAVAC3

SIMIN4 

1  
2University of Belgrade, Faculty of Economics, Belgrade, Serbia 

3Faculty of Applied Sciences Management, Economics and Finances, Belgrade, Serbia 

4University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia 
*Corresponding author: d.demirovic@gi.sanu.ac.rs 

 
Abstract 

All destinations are an amalgam of tourism products aimed at providing consumers with a 
unique, integrated tourism experience. Destination resources and attractions, as factors of 
tourist offer, represent real incentive force that creates a tourist demand. The aim of this paper 
was to explore how key resources and attractions  physical and geographic elements of the 
environment, cultural heritage, opportunities for sports, leisure and recreation, 
accommodation facilities and their authenticity, gastronomy, general infrastructure and 
tourism infrastructure, safety and security - affected competitiveness of rural tourism 
destinations in Serbia and Hungary. Tourism experts from Serbia (163) and Hungary (175) 
were asked to evaluate the current condition of 24 attributes affecting the competitiveness of 
rural tourism destination. Likert scale of five marks was used in order to determine the effect 
of key resources and attractions on the competitiveness of Serbia/Hungary as a rural tourism 
destination. The research showed that the rural tourism sector in both countries had plenty of 
natural resources and special attractions. However, the accompanying services and contents 
were very limited and this could affect the reduction of attractiveness, and therefore the ability 
of the sector to highlight its potential. In the absence of ancillary infrastructure and resources, 
possible outcomes for the destination can range from service delivery below the expectations 
of visitors to major failures, thereby preventing the long-term development of the destination. 
The three basic elements have the potential to increase the length of stay and tourist 
consumption, which are: folk tradition, gastronomy and opportunities for sports and 
recreational activities in nature. 
 
Keywords: key resources and attractions, rural destination, competitiveness, Serbia, 
Hungary. 
 

Introduction 
Rural tourism is one of the priorities in the tourist development of many European countries. 
The rural tourism market is on the rise, while at the same time the future of many rural areas 
is uncertain, due to changes in agricultural production or the attractiveness of urban areas due 
to a higher standard of living. Rural tourism is considered as one of the appropriate 
instruments for the revitalization of rural areas and ensuring their sustainable future through 
job retention or job creation, support for agricultural holdings, preserving nature, or 
preserving rural crafts as a tourist attraction. Destinations of rural tourism are based on a 
complex tourist product consisting of several partial products (accommodation, transport, 
food, trade, attractions, etc.) and offered as such to visitors (Roberts, Hall, Mitchell, 2003; 

 These individual tourism companies are interdependent 
and interconnected, and these are primarily small and medium-sized enterprises that carry the 
activity. Problems in rural tourism that contribute to the reduction of competitiveness are 
reflected through the existence of strong competition instead of cooperation among providers 
of tourism products and services in rural areas. Considering the importance of tourism for 
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rural areas, determining the factors that influence the improvement of the competitive position 
in the tourism market is of great importance for their further development. 
 

Key resources and attractions  theoretical framework 
All destinations are an amalgam of tourism products aimed to provide consumers with a 
unique, integrated tourism experience. Tourist destination products include a range of 
facilities and services offered at the local level, along with all socio-cultural, natural resources 
and public goods (Buhalis, 2000). Dwyer and Kim (2003) suggested that tourism resources 
and attractions should be the basis of destination competitiveness. An analysis of previous 
research on the attribute of the tourist destination (Buhalis, 2000; Kim, 1998) clearly indicated 
a wide range of attributes adopted by researchers to determine the attractiveness of tourist 
destinations, although some attributes are common for many research (e.g. climate, landscape, 
activities, accessibility). A review of literature (Seddighi, Theocharous, 2002; Navarro, 2015) 
found that there is no universal set of tourist attractions and resources to determine the 
attractiveness of a tourist destination or its competitiveness. For the purposes of this paper, the 
basic resources and attractions identified in the Crouch-Ritchie competitiveness model have 
been selected with the exception of links to emitting markets, as these elements are in line 
with the main research of destination attractiveness. The factor "Safety and security" was 
added to the group of key resources and attractions of the destination. Consequently, the "Key 
Resources and Attractions" is comprised of seven main factors: 

1. Physical and geographic elements of the environment - Natural attractiveness 
consists of physical and geographical elements of the environment, important for rural 
tourism: relief, climate, hydrographic elements, plant and animal world, protected natural 
areas and nature parks. Especially interesting are the areas that have certain forms of relief 
from horizontal and vertical diversity. The climate impact is reflected in the stimulation of the 
development of certain forms of tourism, for example, the mountain with many snowfalls for 
winter, ski tourism. The flora and fauna are also important factors that attract and direct 
tourists to specific areas. And the animal species that are kept in some areas, increase its 
tourist appeal. The richness of wildlife in the forests and fish in the waters not only beautifies 
and makes the area interesting, but also provides opportunities for the development of various 
touristic contents such as hunting and fishing, observing birds, exploring, taking pictures, 
taking care of their maintenance and other activities. 

2. Cultural heritage - Many cultural heritage resources, either material or non-
material, include unique features that reflect their history, lifestyle or the environment, and are 
ideal to become tourist attractions (McKercher, Ho, du Cros, 2004). Rural culture has been, 
and is still, determined by specificities that help in shaping rural life style and society. 
Architectural heritage provides a rich source of evidence of rural culture, as well as their 
aesthetic values - rural houses and supporting structures reflect a way of life and a local 
history that has contributed to the creation of rural culture through centuries. Music, play and 
theater performances as part of narration can form the basis of rural social life. Religious 
festivals and pilgrimages are most often conducted in rural areas. The rural regions of Europe 
have a strong local identity, unknown to urban areas. The rich heritage of tradition and 
customs transmitted through centuries has a value that is valued across the continent. 

3. Opportunities for sports, leisure and recreation - This group includes those 
types of attractions that are not directly related to natural or cultural characteristics and 
"artificial" are created, which are recreational activities and manifestations and festivals. In 
rural tourism, there are frequent combinations of sports and recreational activities and 
tourism. In this regard, they differ: (1) breaks with elements of sporting content and (2) 
business trips with elements of sporting content. In both of these sectors, sporting 
participation can be either active or passive. The most important, recreational and tourist 



Proceedings of the IX

1958 

activities in a large number of rural environments have dramatically transformed from 
relatively passive to active and very important factors of natural, economic and social change. 

4. Accommodation facilities and their authenticity - It is considered that a tourist 
destination with built accommodation capacities is not limited to day-tourists, but can attract 
visitors who will stay there for a long time (Kelly, Nankervis, 2001). In order for a tourist 
destination to be successful, the accommodation facilities must be available in sufficient 
numbers and meet the needs of the coming tourists. Apart from the adequate quality and 
quantity of accommodation capacities, the concept of authenticity is of great importance in 
rural tourism, and is intensively applied in the catering sector. The authenticity of the 
accommodation object is related to the material used in the construction, the architectural 
style, the attitude towards the environment and the appearance of the interior. 

5. Gastronomy - Many actors in tourism (e.g. hotels, restaurants, local 
communities) have understood the importance of gastronomy as a driving force for tourists on 
one hand, and for, stimulating local, regional and national economic development on the 
other. Planning and conceiving of additional tourist facilities in rural areas should emphasize 
some functions of rural settlements, taking into account everyday activities and lifestyles of 
the local population. One of these activities is food preparation, i.e. local specialties, 
respecting the authenticity, as well as the protocol of hospitality. Gastronomy with its 
activities can be of great help in creating the content of the stay. These activities can be daily 
as: participation in the preparation of food; preparation and production of bread in a rural 
way; baking brandy in the night; preparing cheese and for the market, and more. 

6. General infrastructure and tourism infrastructure - Infrastructure development 
is one of the important segments of rural policy. Well-developed infrastructure is considered 
to be one of the most important prerequisites for rural and overall economic development. 
Developed infrastructure contributes to: the economic aspect of the lives of rural communities 
by reducing regional inequalities and improving access to the market and, consequently, 
lower transport and transaction costs, increased trade exchange with other regions, and an 
increase in rural household income. The volume of investments in rural areas, as well as the 
volume of revenues from other non-agricultural branches of rural economy, such as tourism, 
is increasing. Lack or inadequate infrastructure (e.g. lack of tourist signaling) can diminish the 
atmosphere of tourists at the destination. Infrastructure is basic element in the tourism 
development of rural areas, so building, equipping, improving and upgrading infra and 
substructures should be a permanent strategic goal. 

7. Safety and security - Safety and security are the primary condition for a 
successful tourist destination. To make tourists feel safe and secure before and during travel is 
essential for the competitiveness of tourist destinations. Negative impressions of a destination 
can cause a decline in tourist traffic even if the destination has high-quality tourist attractions 
(George, 2003). As in any other business activity, as well as rural tourism or agri-tourism, 
there are certain risks that must be faced by those who want to deal with this business. Risks 
in agritourism can be found in both the service provider and the tourists who use these 
services. For example, tourists who come to farm can accidentally be infected by some plant 
or animal diseases or, on the other hand, tourists can be the cause of death of animals or 
plants. In order to minimize risks, many farms create galleries from which a production 
process can be observed without direct contact. Risk is also growing due to conscious 
(deliberate) and unconscious (unintentional) tourist activities. 
 

Materials, method and the targets of the paper  
The aim of this paper is to examine the impact of key resources and attractions on 
competitiveness of rural destination. The authors analyzed views of stakeholders important 
for the development of rural tourism on the supply side in Serbia and Hungary (direct 
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providers of services in rural tourism, employees in tourist organizations and tourist agencies, 
employees in municipal and provincial services, employed in ministries, teaching staff at 
faculties). Tourism experts from Serbia and Hungary were asked to assess the current state of 
seven factors which affect/could affect the competitiveness of rural tourism destinations in 

nt 

have the knowledge and/or experience relevant to the subject, and whose area of research and 
action is related to rural tourism and competitiveness of tourist destinations. In Serbia (163 
experts) and Hungary (175 experts), interviewed tourism experts are as follows: teaching staff 
at higher education institutions, employees of the tourist organizations, employees of national 
and provincial institutions of importance for the development of tourism, tourism managers of 
travel agencies, owners of tourism enterprises in rural areas (farms, restaurants, ethno-houses, 
museums, wineries, souvenir shops, event organizers) and others (societies, associations, 
clusters). The survey was conducted in two ways - a personal interview (technique of "face to 
face") and by sending a questionnaire via e-mail. Selected tourism experts in Serbia and 
Hungary were interviewed in the period from March to May 2017. The response rate in both 
countries is about 60%. Statistical analysis of the data collected through the survey was done 
in the software statistical program SPSS 20. 
 

Results and discussion 
Table 1 presents the differences on the first scale for factors that belong to the determinants 
"Key resources and attractions" (arithmetic mean, standard deviation, value, and significance). 
At the significance level p<0.01, statistically significant differences were achieved with the 
factor "Physical and geographic elements of the environment", "Accommodation capacities 
and their authenticity" and "General infrastructure and tourist infrastructure".  

 
Table 1. T-test for dependent samples - comparison of the results between Serbia and 
Hungary for the determinant "Key resources and attractions" 

Factor Country Arithmetic mean 
Standard 
deviation 

Value Significance 

Physical and geographic elements of 
the environment  

Serbia 3.5001 .55830 
-7.422 .000 

Hungary 4.0058 .56773 

Cultural heritage 
Serbia 3.5257 .66477 

-2.184 .030 
Hungary 3.7099 .72649 

Opportunities for sports, leisure and 
recreation 

Serbia 3.7426 .73783 
-2.535 .012 

Hungary 3.9562 .65157 
Accommodation facilities and their 
authenticity 

Serbia 3.0931 .65256 
-7.602 .000 

Hungary 3.6788 .62021 

Gastronomy 
Serbia 3.9669 .83267 

-.002 .998 
Hungary 3.9672 .90180 

General infrastructure and tourism 
infrastructure 

Serbia 2.9326 .70196 
-9.736 .000 

Hungary 3.7117 .61785 

Safety and security 
Serbia 4.0478 .75738 

1.342 .181 
Hungary 3.9192 .81852 

 
The obtained results for factors in which there is a statistically significant difference show that 
the use of rivers, lakes and channels in rural tourism in Hungary is much more intensive and 
organized than in Serbia, and protected nature areas and nature parks are more represented in 
the rural tourism offer, that is, a large number of organized programs involving natural areas, 
as well as a series of activities organized in these areas. Also, there is a significant difference 
in the factor "Accommodation capacities and their authenticity", especially the difference in 
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the average ratings expressed between Hungary and Serbia when it comes to the authenticity 
of accommodation units. The tourist offers, that is, the owners of accommodation facilities in 
Hungary, take care that the different contents and the appearance of the building increase the 
attractiveness of the building. The condition, that is, the quality of basic infrastructure in 
Hungarian villages is better than in Serbian, while the differences between the quality of basic 
infrastructure in agritourism facilities is not so pronounced. In Figure 1, Serbia is the closest, 
according to results, in terms of gastronomy, opportunities for sport, entertainment and 
recreation in rural areas and cultural heritage. This is not surprising, since once part of Serbia 
(Vojvodina province) and Hungary share a part of history, and that a significant number of 
Hungarians live in the territory of Vojvodina nurturing their culture and tradition. It is 
interesting that the only factor of the model that has a higher average rating in Serbia than in 
Hungary is "Safety and security". In further research, it is necessary to examine for what 
reasons the safety and security in Hungary is estimated lower than in Serbia, and this 
advantage can be used for participation in the Hungarian rural market and for attracting their 
tourists.

Figure 1. Performance of Serbia and Hungary for factors within the determinant "Key 
resources and attractions"

Conclusion
The strategy for the development of rural tourism in Serbia should have a special connection 
with the resources and attractions of the destination, while the priority should be given to 
maintaining all aspects of security and safety, the continuous improvement of services, the 
benefits of multicultural environment, the diversity of gastronomic products and the 
application of the principles of sustainability in environmental management. It is increasingly 
important to recognize and accept the need for resources to be managed in a sustainable way 
in order to be preserved for future generations. The rural tourism sector in Serbia has plenty of 
natural resources and special attractions. However, the accompanying services and content are 
very limited and this can affect the reduction of attractiveness, and therefore the ability of the 
sector to highlight its potential. In the absence of ancillary infrastructure and resources, 
possible outcomes for the destination can range from service delivery below the expectations 
of visitors to major failures, thereby preventing the long-term development of the destination. 
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The three basic elements have the potential to increase the length of stay and tourist 
consumption, which are folk tradition, gastronomy and opportunities for sports and 
recreational activities in nature. Developing key elements can stimulate visitors of rural areas 
of Serbia to stay longer, spend more money and participate in a wider range of activities. 
The most important competitors to Serbia as a destination for rural tourism are Hungary, 
Croatia and Slovenia (and increasingly Romania). By comparing the results of the survey 
between Serbia and Hungary, it can be concluded that the level of rural tourism development 
in Hungary is significantly higher than in Serbia, since there is a statistically significant 

Tourism experts of Hungary do not see Serbia as their competitor, which leads to the 
conclusion that tourism policy holders should look at Hungary as a market that requires 
greater investment and significant efforts to meet the demands of their sophisticated rural 
tourists, which can not happen in a short period of time. In the future, Hungary should be seen 
as a partner and Serbian stakeholders should develop joint projects with their stakeholders, 
which will increase the quality of the supply of rural tourism in Serbia. At this moment, the 
Hungarian rural tourism market should be seen as an example of good practice. In the 
meantime, attention and efforts should be directed towards foreign tourist markets with a 
possible entry into the countries that Serbia has good traditional connections (Montenegro, 
Bosnia and Herzegovina, Greece, Russia).  
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Abstract 

The parameters of potato production in Serbia, Macedonia and Entity of Republic of Srpska 
(Bosnia and Herzegovina) were analysed in the period 2005-16. Sown areas, yields and total 
production were analysed. Quantitative analysis was performed by using descriptive statistics 
method, and we used average annual rate of changes to discover the tendencies of changes in 
the analysed period. In Serbia, there were 63,646 hectares of potato in average, in Macedonia 
13,402 hectares and in Republic of Srpska 14,858 hectares. Serbia showed a trend of 
decreasing areas of potato with average rate of -3.38% per annum, Macedonia had tendency 
of increasing area by the annual rate of 2.45%, and Republic of Srpska also decreased areas of 
potato by average yearly rate of -2%. The average potato yield was 13.4 tons per hectare in 
Serbia, with variation coefficient of 29.8%, in Macedonia, 13.9 t/ha (variation coefficient 
6.8%) and in Republic of Srpska 11.2 t/ha (variation coefficient 12.8%). In the observed 
period, there was a growth tendency in yields: 0.64 in Serbia, 2.30 in Macedonia and 1.31 
percent per year in Republic of Srpska. The average annual potato production in Serbia was 
803,669 tons (variation coefficient of 18.1%), in Macedonia 186,770 tons (variation 
coefficient of 6.2%) and 166,221 tons in Republic of Srpska, (variation coefficient of 14.9%). 
Potato production showed tendency of growth in Macedonia, 4.79%, while it decreased in 
Serbia, -2.74 and in Republic of Srpska -0.72 percent per year in average. 
 
Key words: potato, production, Serbia, Macedonia, Republic of Srpska. 
 

Introduction 
Truck farming represents a significant area of crop production for the agriculture in Serbia, 
Macedonia and Republika Srpska.  The main characteristics of olericulture are: 
- relatively short production process, which enables two or more crops in a year, and 
consequently better land use 
- intensive production  large investments into irrigation and technology resulting in higher 
yields 
- the need for manure activates cattle breading 
- high level of economic effectivity as measured with the value of production and profit per 
hectare 
The object of exploration in this paper is comparative analysis of performances of potato 
production in Serbia, Macedonia and Republika Srpska. Analysis of potato area harvested, 
potato yield per hectare and total production is performed for the period of 12 years, i.e. from 
2005 to 2016. The aim of investigation is to compare yields, production of potato and its share 
in total crop production, and tendencies of these indicators in the analyzed countries. From 
comparative analysis, we can derive conclusions about the importance of potato production 
and positive/negative tendencies in the analyzed period; our investigation will reveal factors 
of these movements. The authors of this paper have been recently dealing with this problem. 
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Novkovic et al. (2008) analyzed vegetable production in Serbia and Vojvodina between 1981 
and 2007. They found that the vegetable area is less than 300,000 hectares in Serbia. This 
includes 80,000 hectares in Vojvodina. In Serbia vegetables are produced on around 8.5% of 
total arable land, so Vojvodina lags with its 5%. On the other hand, areas under vegetables are 
stable, with slow tendency of growth in Serbia and decline in Vojvodina. Mutavdzic et al. 
(2011) analyzed the results of vegetable production in Serbia in the period 2001-2010, and 
these results were compared with those obtained for the previous decade (1991-2000). During 
these years, the production of every vegetable type increased: garlic for 2%, red pepper for 
over 26%, green peas for around 56%. Novkovic et al (2011) analyzed changes in sown areas, 
yield and total production of several important vegetable types in Vojvodina in the period 
2000-2009. Due to increased yields per hectare, the total production increased, despite 
reductions in the total sown area. Novkovic et al. (2012) obtained similar findings about 
vegetable production in Republika Srpska. A great number of author has published findings 
concerning analyses and forecasts of production of different types of vegetables (Novkovic et 
al., 2012a, 2013, 2014, 2014a, 2015, 2016; et al. 2014; Ivanisevic et al. 2015; 
Miljanovic et al. 2014; Mutavdzic et al. 2013, 2016). 
 

Material and Methods 
Quantitative explorative methods were used in this paper. Quantitative analysis included data 
on sown areas, yields and total potato production in Serbia, Macedonia and Republika Srpska 
in the period 2015-2016. The next statistics were calculated: arithmetic mean  average  ( ) 
and rate of change (r). 
Given the values of a time series Y with length n, the average index of change is: 

 
1

1

1

n
nG

 

and the average rate of change: 

 )1(Gr  

where 
r is the average annual rate of change  
G is the average annual index of change 
Y1 is the absolute value of the first member of the time series 
Yn is the value of the last number of the time series 
n is the length of the series (number of years) 
Data published by official statistical bureaus of Serbia, Macedonia and Republika Srpska 
were used in our analyses. At first, analysis of individual data about potato-production was 
completed, and that was followed by comparative analysis between the Republics. 
Comparison was performed using the index-method; when the observed changes had opposite 
directions between Republics, a qualitative comparative analysis was done instead of 
calculation of indices. 
 

Results and Discussion 
Table 1 displays performances of potato production in Serbia. Data show that there are 
negative tendencies in areas under potato but on the contrary, yields were growing, which 
results in slower decreasing of annual production. High value of variation coefficient indicates 
there were serious influences of factors from nature on average yields and production. 
Variations in sown area are less, but still high, and this point out the fact that economic and 
market risks are present in this kind of production.  
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Table 1. Basic data on potato production in Serbia, 2005-2016 

 

Production 
indicators 

 
Average 

Interval of variation Variation 
coefficient 

(%) 

Average 
rate of 

change (%) 
Minimum Maximum 

Area (ha) 66,646 40,105 93,897 29.8 -3.38 

Production (t) 803,669 577,966 1,015,017 18.1 -2.74 

Yield (t/ha) 13.4 6.6 17.8 25.7 0.64 
 
In Table 2, basic characteristics of potato production in Macedonia are shown. Average rates 
of changes are positive and similar for areas and yields, resulting in progressive tendencies in 
total production. Stability of potato area in Macedonia is confirmed by the fact the 
corresponding variation coefficient is relatively low. The variation coefficient for yields is 
higher but still low, showing that there is some influence of natural factors and production 
conditions, and in the same time, the production is intensive, meaning that external factors are 
well controlled. 
 

Table 2. Basic data on potato production in Macedonia, 2005-2016 
 

Production 
indicators 

 
Average 

Interval of variation Variation 
coefficient 

(%) 

Average 
rate of 

change (%) 
Minimum Minimum 

Area (ha) 13,402 12,926 13,829 1.9 2.45 

Production (t) 186,770 165,975 204,778 6.2 4.79 

Yield (t/ha) 13.9 12.1 15.4 6.8 2.30 
 
The results of descriptive statistics of performances of potato production in Republika Srpska 
are presented in table 3. There are negative tendencies in changes of potato area. Nevertheless 
since the yields are enlarged, decreasing in total production is lessen, the fall is minimal, with 
the rate of under 1% in average. The variation coefficients of the area, yields and total 
production are somewhere between data for lower Macedonia and higher Serbia. 
 

Table 3. Basic data on potato production in Republika Srpska, 2005-2016 
 

Production 
indicators 

 
Average 

 Interval of variation Variation 
coefficient 

(%) 

Average 
rate of 

change (%) 
Minimum Maximum 

Area (ha) 14,858 13,284 16,886 8.8 -2.00 

Production (t) 166,221 124,144 208,447 14.9 -0.72 
Yield (t/ha) 11.2 8.2 14.2 12.8 1,31 

 
The results of comparative analysis of potato area are shown in Table 4. The largest potato 
area was sown in Serbia, almost five times as much as in Macedonia, and four and a half 
times as in Republika Srpska. Total area was decreasing in Serbia and Republika Srpska, but 
increasing in Macedonia. 
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Table 4. Average potato area in Serbia, Macedonia and Republika Srpska 2005-2016 

 
 

Indicator 
 

Republic Index 
Macedonia = 100 

Serbia Macedonia R. Srpska Serbia R. Srpska 
Average area (ha) 66,646 13,402 14,858 497 111 
Rate of change (%) -3.38 2.45 -2.00 - - 

 
Average potato yield and the results of the comparative analysis are given in Table 5. In every 
republic, yields had growing tendencies. The largest average yield was achieved in 
Macedonia, while in Serbia it was for 4% lower and in Republika Srpska for 19% lower. The 
average growth rate of potato average yield was highest in Macedonia, and that exceeded 
growth rate in Serbia 3.6 times and in Republika Srpska for 75%. 
 

Table 5. Average potato yield in Serbia, Macedonia and Republika Srpska, 2005-2016 
 

 
Indicator 

 

Republic Index 
Macedonia = 100 

Serbia Macedonia R. Srpska Serbia R. Srpska 
Average yield (t/ha) 13.4 13.9 11.2 96 81 
Rate of change (%) 0.64 2.30 1,31 28 57 

 
Table 6 contains results of comparative analysis of average annual potato production. Serbia 
had the largest average annual potato production, which amounted to 160 thousand tons of 
potato per year. This quantity is 4.3 times as much as in Macedonia and 4.8 times as much as 
in Republika Srpska. In the same period, Serbia and Republika Srpska had negative average 
rates of changes of potato production, while the rate was positive in Macedonia.  
 
Table 6. Average annual potato production in Serbia, Macedonia and Republika Srpska 2005-

2016 
 

 
Indicator 

 

Republic Index 
Macedonia = 100% 

Serbia Macedonia R. Srpska Serbia R. Srpska 
Average annual 
production (t) 

803,669 186,770 166,221 430 89 

Rate of change (%) -2.74 4.79 -0.72 - - 
 
We can get a better insight into the importance of potato production for a country through 
analysis of production per capita. Results of comparative analysis of potato production per 
capita are shown in Table 7. The largest potato production per inhabitant had R. Srpska, the 
next is Serbia with 24% less production p.c. and Macedonia with 36% less production p.c. 
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Table 7. Average annual potato production per capita, 2005-2016 

 
 

Indicator 
Republic Index 

Macedonia = 100% Serbia Macedonia R. Srpska 
Serbia R. Srpska 

Average annual 
production/Number of 
inhabitants (kg/p.c.) 

111.8 90.9 141.6 123 158 

Number of inhabitants 
in thousands (2011 
census) 

7,186 2,054 1,174 349,9 57,2 

 
Conclusions 

The results of comparative analysis of potato production in Serbia, Macedonia and Republika 
Srpska in the period 2005-2016 were as follows: 
- The average potato area was 63,646 ha in Serbia (variation coefficient 29.8%), 13,402 ha in 
Macedonia (variation coefficient 1.9%) and 14,858 ha in Republika Srpska (variation 
coefficient 8.8%) 
- The average annual rate of decline of potato area in Serbia is 3.38%, average annual rate of 
growth is 2.45% in Macedonia, and average annual rate of decline in Republika Srpska is 2%. 
- The largest average potato yield per hectare was achieved in Macedonia with 13.9 t/ha, that 
was followed by Serbia with 13.4 t/ha and Republika Srpska with 11.2 t/ha. 
- The greatest value of rate of growth of average potato yield was in Macedonia with 2.3%, 
than Republika Srpska with 1.31% and Serbia with 0.64%. 
- Serbia has the largest total potato production per year (800,000 tons), the next are 
Macedonia (190,000 tons) and Republika Srpska (170,000 tons). 
- Macedonia has the only positive rate of change of potato production (average annual rate of 
growth is 4.79%), while there is decline in Republika Srpska (-0.72%) and Serbia (-2.74%). 
- Republika Srpska has the highest position among the three republics concerning potato 
production per inhabitant (142 kg p.c.), then follows Serbia (112 kg p.c.) and Macedonia (91 
kg p.c.). 
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Abstract 
Increased attention has been paid recently to the analysis of the effects of applying the 
concept of sustainable development in retail. In that context we have particularly considered 
greenhouse gases emission in retail food. This is achieved through the use of modern 
ecological technology in business  through the whole food value chain. The ultimate goal is 
to achieve the planned reductions of carbon dioxide in retail food, which positively reflects 
the overall performance of  retailers food, environmental in particular. The costs of carbon 
dioxide emission reduction affect the performance of retailers food. Continuous empirical 
research shows that almost all global  retailers food achieve a significant reduction in carbon 
dioxide emissions from year to year. Empirical research conducted in this paper on the 
example of global  retailers food in the United States, Europe and the European Union, the 
United Kingdom, and Serbia shows significant and planned reduction of carbon dioxide 
emissions in retail food, especially in countries with developed market economies. This 
empirical research is mainly based on the analysis of the original sustainable (environmental 
and ecological) reports officially disclosed by selected retailers food, primarily from the 
countries of a developed market economies, which they started to publish with regular annual 
financial statements. They are now an integral part of the so-called integrated reporting on 
performance of global  retailers food. Due to the general importance, harmonized regulations 
on sustainable retail food reporting are being increasingly applied as a data source for more 
efficient environmental management. In perspective, this will ease the comparative analysis of 
the carbon dioxide emission of global and other  retailers food. (Jel Classification: I10, L81, 
M14, M41, Q42, Q56, Q57) 
 
Key words: greenhouse gas emissions, carbon dioxide, CO2 emission sources, renewable 
energy sources, sustainable reporting 
 

Introduction 
The overall goal of global retailers food  is to reduce carbon dioxide emissions through the 
entire food value chain. The subject of research in this paper is the significance and trend of 
carbon dioxide emissions in retail food. The costs of carbon dioxide emission reduction are 
significant and affect the performance of retailers food. The problem of comprehensiveness of 
the research on carbon dioxide emissions in retail food is that, at the time being, there is no 
unified system of sustainable (environmental) reporting for all retailers. In addition, many 
retailers food still do not publish this report, what as a consequence, has an incomplete 
"comparability" of data on carbon dioxide emissions by individual retailers food. 
Nevertheless, knowledge of the importance and trend of carbon dioxide emissions from global 
retailers food is very important in order to manage overall, integrated and, in particular, 
environmental performance in (concrete) retail food. In view of the global, other retailers food 
will increasingly publish reports on sustainable development (with data on carbon dioxide 
emissions). In this way, they will increase its information base for more efficient management 
of total business, including environmental protection. This will have a positive impact on the 
achievement of the target profit. This paper attempts to make thorough analysis of specific 
issues of carbon dioxide emissions in the retail sector, firstly on the example of global 
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retailers food from different countries, primarily developed market economies, which, due to 
the general importance of the matter, publish reports on sustainable development with regular 
annual financial reports. This practice of global retailers food  provides them with more 
reliable information base for efficient management of carbon dioxide emissions through the 
whole value chain. 
 

Material and Methods 
There is voluminous literature devoted to analyzing the way company's performance is 
affected by general problems and effects of carbon dioxide emission reduction through the   
whole food chain (Kahn, 2014; Congcong, 2016; Li, 2016; Clune, 2017; Wang et al., 2017;  
Ji, 2017; Linda, 2014; Eriksson, 2017; Lukic, 2013, 2014, 2016, 2017; Lukic et al., 2018). 
The general research hypothesis in this paper is that the reduction of carbon dioxide emissions 
positively reflects on overall (integrated, especially environmental) performance of retailers 
food. The methodology of the study of the given hypothesis is primarily based on the 
comparative analysis of the carbon dioxide emission of global selected retailers food from 
various comparable countries of the developed market economy.  
Main data sources for the research of the treated problem in this paper are literature, articles, 
and, in particular, officially disclosed annual financial and sustainable reports of global 
retailers food. They were processed in such a way that is easy to comprehend the significance 
and trend of carbon dioxide emission in retail food.  
 

Results and Discussion 
The carbon dioxide emission through the entire food value chain is shown in Table 1. 

 
Table 1. Emissions of carbon dioxide through the life cycle of food after farm 

 
Life      cycle 
stage post-farm 
gate  

Number of 
GWP (global 
warming 
potential) values 

Median 
(kgCO2-
eq/kg) 

Mean 
(kgCO2-
eq/kg) 

Stdev Min (kgCO2-
eq/kg) 

Max 
(kgCO2-
eq/kg) 

Processing meats 5 0,59 0,66 0,14 0,54 0,87 
Processing 
vegetables 

15 0,06 0,07 0,04 0,01 0,013 

Packaging 8 0,05 0,06 0,06 0,01 0,21 
Transport to RDC 
(Regional 
Distribution 
Centre 

21 0,09 0,13 0,19 0,02 0,95 

Retail 20 0,04 0,10 0,25 0,01 1.14 
Note: The table is compiled on the basis of various relevant studies. 
Source: Clune et al., (2017) 
 
The data in the given table show that, on average, emission of carbon dioxide is higher in the 
processing of meat than vegetables. It is also higher in transport than in retail, and is the 
lowest in the packaging phase. This is in line with the nature of the activities concerned. 
Figure 1 shows sources of carbon dioxide emission throughout the value chain, with an 
emphasis on Tesco's participation in carbon footprint. 
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Figure 1. Emissions of carbon dioxide by source in Tesco 

 
Source: Tesco - Our Carbon Footprint, https://www.tescoplc.com/tesco-and-society/sourcing-great-

products/reducing-our-impact-on-the-environment/our-carbon-footprint/ (May 24, 2017) 
 

Different is the carbon dioxide emissions of individual retailers food. This is shown by the 
results of the research in this paper. 
At Wal-Mart (United States of America, Dominant operational format: Hypermarket / 
Supercenter / Superstore), a great significance is given to reducing carbon dioxide emissions 
(Table 2). This is achieved by: investing in renewable energy sources, reducing energy 
demand, improving energy efficiency, improving refrigeration in stores and maximizing the 
efficiency of the vehicle fleet. 

 
Table 2. Carbon dioxide emission (Scope 1 and 2) and retail area at Wal-Mart, 2005-2014 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
Carbon dioxide 
emission 
(million ton 
CO2e) 

18,9 19,3 20,1 20,8 20,3 20,6 20,8 21,2 21,0 21,9 

Retail area 
(million square 
meters) 

740 805 867 921 952 985 1,037 1,072 1,102 1,134 

Carbon dioxide 
intensity   
(million tons 
CO2e/million 
m2)* 

0,025 0,024 0,023 0,022 0,021 0,021 0,020 0,020 0,019 0,019 

Note: *Calculations performed by the author 
Source: Wal-Mart Stores, Inc. 2016 Global Responsibility Report, 
https://cdn.corporate.walmart.com/9c/73/3f9abcef444397f2c771e081e095/2016-global-responsibility-
report.pdf#page=58&zoom=auto,-130,628 (May 5, 2017) 
 
In generating greenhouse gas emissions, Wal-Mart participates with: electricity supply 69%, 
refrigeration 18%, fuel transport 5.9%, fuel on the site 7% and mobile refrigerators with 0.1 % 
(Wal-Mart Stores, Inc. 2016 Global Responsibility Report, 
https://cdn.corporate.walmart.com/9c/73/3f9abcef444397f2c771e081e095/2016-global-responsibility-
report.pdf#page=58&zoom=auto,-130,628 (May 5, 2017). Therefore, the main source of greenhouse 
gas emissions in Wal-Mart is electricity supply. With the increased application of the 
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ecological operation principles, Wal-Mart reduced carbon dioxide emissions from year to 
year, which reflects favourably on its overall performance, especially environmental. 
At Tesco (United Kingdom, Dominant operational format: Hypermarket / Supercenter / 
Superstore), as with Wal-Mart, considerable attention is paid to the research and control of 
carbon dioxide emissions. This positively reflects on its overall performance, including the 
surrounding ones. In Figure 2, an illustration of the specificity of carbon dioxide emissions 
measurement at Tesco is shown. 
 

 
Figure 2. Tesco's emission limit 

 
Source: Carbon Footprint 101: A Guide for Food Retailers, 

https://www.fmi.org/docs/sustainability/carbon-footprint-101-a-guide-for-food-
retailers.pdf?sfvrsn=4#page=11&zoom=auto,-121.85 (May 10, 2017) 

 
Therefore, Tesco participated in total emission of carbon dioxide through entire value chain 
with 9%. Table 3 shows ecological performances at Tesco. 
 

Table 3. Global ecological performances at Tesco 
 2016/17 2015/16 2014/15 2013/14 

Carbon dioxide 
(million ton CO2e) 

3,9 5,1 5,26 - 

Emission of CO2 
reduction (stores and 
distributional centres) 
compared to 2006/07  

40,5% 39,5% 38,3% - 

Emission of CO2 
reduction 
(distribution) 
compared to 2011/12  

19,7% 17.4% 14,47% 7,8% 

Direct water 
consumption  (million 
m3) 

23,5 25,5 32,6 32,9 

International 
Freight 

Production 
of Goods 

Supplier 
Transport 

Tesco Offices/ 
Buildings 

Refrigerant 
Emissions
  

Business 
Travel 

Tesco 
Distribution
Centres 

Tesco 
Stores 

Primary 
Distribution
n

Tesco Home  
Delivery 

Asset  
Sites 

Waste 
Recycling & 
Disposal 

Employee 
Commuting 

Consumption 
& Disposal of 
Goods  

Customer 
Transport 

Boundary for Direct Carbon Footprint 



Proceedings of the IX

1972 

Waste percentage 
(food and non-food) 
which is recycled, 
used again or turn into          
energy  

93% 88% 84% 86% 

Source: Reducing our impact on the environment, 
https://www.tescoplc.com/tesco-and-society/sourcing-great-products/reducing-our-impact-on-the-environment/ 
(May 3, 2017) 
 
The data in the given table show that the intensity of carbon dioxide emissions in Tesco is 
decreasing from year to year. Tesco has tendency to improve ecological performances (carbon 
dioxide emission reduction, direct water consumption reduction and waste treatment 
improvement). This reflects favourably on its market, economic and financial performances. 
At Ahold (Germany, Dominant operational format: Supermarket), considerable attention is 
paid to the reduction of carbon dioxide emissions. This is shown in Table 4. 
 

Table 4. Carbon dioxide emission at Ahold 
 2008 2009 2010 2011 2012 2013 2014 2015 
Carbon 
dioxide 
emissions 
(thousand 
tons) 

   2,176 2,106 2,107 2,090 2,019 

Carbon 
dioxide 
emissions 
(kg CO2/m

2 
sales area) 

567 574 543 507 480 473 465 420 

Sources (%) 
Electricity        49% 
Refrigerant 
appliances 

       29% 

Fuel        12% 
Gas        10% 
Source: Ahold - Responsible Retailing Report 2015, 
https://www.aholddelhaize.com/media/1934/ahold-responsible-retailing-report-2015.pdf  (May 9, 2017) 
 
Carbon dioxide emissions at Ahold has been decreasing year after year. Since 2016, Ahold 
has been operating under the name of Ahold Delhaize. In view of this, Table 5 shows data on 
carbon dioxide emissions for Ahold Delhaize (Belgium, Dominant operational format: 
Supermarket) in 2016. 

Table 5. Carbon dioxide emission at Ahold Delhaize 
 2016 Actual 2020 Target 
% reduction in CO2  equivalent 

emissions per m2 of sales area 
(from 2008 baseline) 

-22% -30% 

Total CO2  equivalent emissions per 
m2 of sales area  location-based 
approach 

496 n/a 

Total CO2  equivalent emissions 
(thousand tonnes)  location-based 
approach  

4,505 n/a 

Total Scope 1 CO2 equivalent 

emissions (thousand tonnes)  
location-based approach 

1,940 n/a 
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Total Scope 2 CO2 equivalent 

emissions (thousand tonnes)  
location-based approach 

2,420 n/a 

Total Scope 3 CO2 equivalent 

emissions (thousand tonnes)  
location-based approach 

144 n/a 

Offset CO2 equivalent emissions 
(thousand tonnes) 

241 n/a 

Avoided grid electricity CO2 
emissions (thousand tonnes) 

31 n/a 

Source: Ahold Delhaize Supplementary report on Sustainable Retailing performance 2016,  
https://www.aholddelhaize.com/media/3984/supplementary-report-on-sustainable-retailing-performance-
2016.pdf (May 9, 2017) 
 
Significant reduction in carbon dioxide emissions by 2020 (30%) is expected at Ahold 
Delhaize. This will be achieved by using so-called "green energy" in business operations. 
Sources of carbon dioxide emissions were: electricity 60%, cooling devices 31% and transport 
9% (Ahold Delhaize Supplementary Report on Sustainable Retailing performance 2016, 
https://www.aholddelhaize.com/media/3984/supplementary-report-on -sustainable-retailing-performance-
2016.pdf (May 9, 2017). Delhaize Serbia is also part of Ahold Delhaize which employs the same 
sustainable development strategy and environment reporting as well as company at its higher 
organizational level. 
 

Conclusions 
A growing number of retailers (food) in the world are increasingly publishing reports on 
sustainable development. By their reputation, and because of its importance, other retailers 
will certainly tend to publish this report in the future. It provides the basis for a comparative 
analysis of environmental performance in retail food from various aspects. In this report, 
special significance is given to trend of greenhouse gas emissions, in particular, carbon 
dioxide. Carbon dioxide emissions in trade, in total and by sectors, vary by country. It is 
significantly higher in China than in Europe or the European Union. Likewise, carbon dioxide 
emissions are significantly higher in trade of France, Germany and Great Britain than in 
Greece, Croatia, Turkey and Serbia. Carbon dioxide emissions are higher in Croatia's trade 
than in Serbian. These differences are due to the application of various ecological measures in 
business.Carbon dioxide emissions differ in individual stages of the product life cycle, retail 
companies and product categories. Carbon dioxide emission generators in retail companies 
are: electricity, transport, ventilation, heating and cooking, refrigeration, and waste. The goal 
of all retailers is to take appropriate measures, primarily ecological in nature, to reach a 
planned reduction of carbon dioxide emissions in the future. Among other things, this is 
achieved with the increasing use of electricity from renewable sources (so-called "green 
energy"), by using modern ventilation, heating and cooking systems, refrigeration units, green 
logistics (ecological vehicles) and more efficient waste treatment. The effect of this is to 
improve the overall performance of retail companies (food), especially environmental. 
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Abstract 
Cattle production is the most important type of livestock production in Serbia. Dairy 
production as well as cattle fattening are usually performed at family farms which dominate in 
Serbian agriculture. Cattle fattening has special status within cattle production because of its 
long tradition and export potential for baby beef. Therefore combination of dairy production 
and cattle fattening is common at family farms and could improve economic performance of 
on farm level. Nevertheless, in recent years cattle fattening is in decline. One of the reasons is 
that cattle fattening is activity associated with broad range of risks. Therefore, the goal of this 
research is to determine how some types of risks influence profit in cattle fattening operation 
at family farms in Serbia. To achieve this goal, profit is calculated on the basis of revenues 
and costs which are determined for cattle fattening on family farm. Initially, profit is 
calculated for usual (expected) circumstances. Afterwards, it is analyzed how profit is 
influenced by changes in some important factors, such as subsidies, price of fattened cattle, 
price of calves for fattening and corn price. It was determined that profit was influenced the 
most by potential absence of subsidies, because without state support cattle fattening in Serbia 
would not be profitable enterprise. On the basis of scenario analysis it is possible to expect 
that in general cattle fattening should be profitable.   
 
Key words: Cattle fattening, profit, risk, family farms, subsidies. 
 

Introduction 
Cattle fattening is one of the branches of livestock production with a long tradition in Serbia. 
However, there is a decreasing trend in the number of cattle so that it has fallen from 920,000 
in 2014 to 893,000 in 2016. On the other hand, cattle meat production shows a trend of slight 

Republic of Serbia, 2017). Examining longer period (from 1985 to 2011) 
(2014) determined that (comparing to the period from 1985 to 1990) production of beef 
decreased by 29.20% in the period from 2006 to 2011. When it comes to possibilities of beef 
export, there is a tradition of export from Serbia to Italy and Greece, but it has been broken 
for some time. At the moment, meat export does not have a significant influence within 
agricultural products export. However, as claimed by Bajramovic et al. (2016), Serbian beef 
export is larger than beef import. Problem related to cattle meat export is its low 
competitiveness index in relation to the EU market, while the same index for live cattle is 
much higher , 
of beef is the branch in which Central Serbia has potential to become competitive, primarily 
due to large pasture potentials, but also due to the access to price competitive animal feed 
from Vojvodina .  
Research, so far, have showed that investments in this production are economically justified 
in Serbia , but if there are problems with providing cheap cattle feed these 
investments turn out not to be Papers of other 
authors indicate that cattle fattening operation is influenced by many factors. Syrucek et al. 
(2017) determined that the most influential parameters in cattle fattening operation were 



Proceedings of the IX

1976 

purchase and selling prices and live weight gains of cattle. -Paredes et al. (2017) 
investigated 17 important production traits influencing profitability in a large national beef 
cattle population, while the economics of cattle 
fattening simulating two agricultural policy scenarios. Return and costs in small scale cattle 
fattening were also analyzed by Sarma and Ahmed (2011), Santana et al. (2016) and  et 
al. (2009). Having all this in mind, the goal of this analysis is to determine revenue, costs and 
profit in cattle fattening operation at family farms in Serbia, as well as factors influencing 
profit the most. 
 

Material and methods 
Data used in this paper refer to real costs of cattle fattening at family farms operating in 
Pancevo municipality. In the example presented in the paper, 40 cattle are fattened in one 
production cycle. Cattles for fattening are male, Holstein Friesian breed, weighting in average 
123 kg per head at the beginning of the fattening period and having 450 kg per head slaughter 
live weight (projected daily gain is 1,100 g/day). It is assumed that fattened cattle will be sold 
once a year. Price of calves for fattening, price of fattened cattle and feed price are taken from 
the STIPS database (System of Agricultural Market Information of Serbia). Amount of 
subsidies corresponds to current government regulations in this area. Calculation 
incorporating revenue and costs of cattle fattening is made in the paper. In order to make the 
calculation, methodology given by Gogic (2014) was used. Sensitive analysis was applied to 
analyze the influence of certain factors on profit in cattle fattening (various approaches to 
sensitivity analysis are described by Pannell, 1997), as well as scenario analysis (elaborated 
by Brigham and Gapenski, 1997) to perform more comprehensive risk assessment. 
 

Results and discussion 
In order to analyze economic effects of cattle fattening, a calculation containing the most 
important types of revenues and costs was made (Table 1).  
 

Table 1. Calculation of profit in cattle fattening operation 
No. Element of calculation Amount (RSD) 

I Revenue 4,540,000.00 
1. Fattened cattle 4,140,000.00 
2. State subsidies 400,000.00 
II Costs 4,212,142.51 
1. Calves for fattening 1,476,000.00 
2. Feed costs 1,764,120.00 
3. Straw 360,000.00 
4. Water 25,000.00 
5. Electricity 20,000.00 
6. Veterinary and medicine  150,000.00 
7. Labor cost  300,000.00 
8. Maintenance of buildings and equipment  10,000.00 
9 Depreciation 64,502.00 

10 Interest 42,520.51 
III Profit 327,857.49 

Source:  calculation 
 
The most important element of revenue is revenue from fattened cattle, while structure of 
costs is dominated by calves for fattening and total feed cost. It is determined that this is a 
profitable production, but it is necessary to analyze how some factors influence amount of 
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profit. Within total revenues of the farm, the largest part is income made by fattened cattle 
sale. Therefore, it is possible to question how the change of fattened cattle price influences 
profit of the farm. Fattened cattle price in 2016 and 2017 was between 220 RSD/kg and 255 
RSD/kg in regional slaughter houses in which they are sold (Graph 1), while the price used in 
initial calculations was 230 RSD/kg.

Graph 1. Prices of fattened cattle in Pancevo municipality  in 2016 and 2017 (RSD/kg)
Source: STIPS database

Reduction of fattened cattle price from 230 RSD/ha to a minimal achieved price of 220 
RSD/kg would lead to a profit decrease from 327,857.49 RSD to 147,857.49 RSD (decrease 
of 54.90%). However, minimal achieved price of fattened cattle will not lead to losses in 
cattle fattening. The next question to be answered is if cattle fattening would be profitable 
without state subsidies. Basic assumption is that a farm is officially registered with 
appropriate state agency and receives subsidies for fattened cattle. The alternative assumption 
will be that a farm is not registered and does not receive subsidies (Table 2). 

Table 2. Influence of subsidies on profit in cattle fattening

Possibility Profit (RSD)
Decrease of profit 

(RSD)
Decrease of profit

With subsidies 327,857.49 - -
Without subsidies -72,142.51 400,000.00 122.00%

Source: calculation

Results show that cattle fattening operation without subsidies results in loss instead of profit. 
It indicates a significant influence of subsidies on profitability of this production. Keeping in 
mind a decreasing trend in cattle fattening sector, as well as very low profit per head 
determined in this research (8,196.00 RSD/head) decrease of subsidies would lead to a further 
production reduction. That is to say, the amount of subsidies (10,000.00 RSD/head) is higher 
than profit in this production, which means that farmers use subsidies to cover part of 
production costs. As it was previously stated, cattle feed costs represent the biggest part of 
total farm costs. Within cattle feed costs, corn costs are very important element, so 
fluctuations of corn price were analyzed in the same county during 2016 and 2017 (Graph 2). 
The highest achieved corn price in the period 2016 2017 was 20.50 RSD and the lowest 
15.00 RSD. The basic assumption was that corn price is 18.00 RSD/kg. Therefore, it is 
necessary to determine profit of the farm if the corn price is equal to the highest price in the 
period observed. Assuming that the corn price is 20.50 RSD/kg it would lead to a profit 
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decrease from 327,857.49 RSD to 201,977.49 RSD (profit would be reduced for 38.39%), but 
the operation would remain profitable. 

Graph 2. Fluctuations of corn prices in Pancevo  municipality in 2016 and 2017
Source: STIPS database

Second type of costs ranked by their amount is cost of calves purchased for fattening. Prices 
of calves for fattening were fluctuating in 2016 and 2017 and it was necessary to determine 
their upper and lower limit (Graph 3). As it is showed in the graph, the highest price of calves 
in the market was 360 RSD/kg and the lowest one was 300 RSD/kg. Therefore, it is necessary 
to investigate how much the profit would reduce if the highest price of calves was used. It was 
determined that profit would reduce from 327.857,49 RSD to 75.857,49 RSD (the decrease 
would be 76.86%), but the production would remain profitable.

Graph 3. Fluctuations of calves for fattening prices in Pancevo municipality (2016 and 2017)
Source: STIPS database
Within previous sensitivity analysis basic assumption was that only one factor was changed, 
while all other elements of calculations remained unchanged. But, in reality, multiple 
elements of calculation will change at the same time. Due to that, it is possible to perform 
scenario analysis which involves projection of three possibilities (scenarios) for future the 
best, the worst and the most likely scenario. The best scenario will represent optimistic 
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approach (all indicators will have the most desirable value) while the worst scenario will 
assume the least desirable value of all elements of calculation. The most likely scenario equals 
to basic assumption which is previously presented in Table 1. Within this research two 
scenario analysis will be performed (because both of them could happen in future), and the 
only difference is within the worst scenario. The first scenario analysis (Table 3) assumes that 
state subsidies do not exist in the worst scenario. On the other hand, the other type of scenario 
analysis assumes that state subsidies do exist in the worst scenario (Table 4).   
 

Table 3. First type of scenario analysis 

Scenario Profit (RSD) 
Probability of 
outcome (%) 

Total (RSD) 

Best scenario 1,071,936.49 0.25 267,984.12 
Most likely scenario 327,857.49 0.50 163,928.75 
Worst scenario -792,378.51 0.25 -198,094.63 
Expected profit 233,818.24 

Source:   calculation 
 

Table 4. Second type of scenario analysis 

Scenario Profit (RSD) 
Probability of 
outcome (%) 

Total (RSD) 

Best scenario 1,071,936.49 0.25 267,984.12 
Most likely scenario 327,857.49 0.50 163,928.75 
Worst scenario -392,378.51 0.25 -98,094.63 
Expected profit 333,818.24 

Source:   calculation 
 
It could be seen that in both cases (having in mind three scenarios and their probability of 
outcome) it could be expected that cattle fattening operation would create profit. 
 

Conclusions 
This paper investigated how changes of certain types of revenues and costs influenced profit 
in cattle fattening at family farms. If each of the elements analyzed is observed separately, 
their least favorable values will lead to the profit decrease, but they will not create loss, unless 
there is a total abolition of state subsidies. If the best, most likely and the worst combination 
of factors observed (prices of fattened cattle, state subsidies, prices of corn and prices of 
calves) are analyzed through scenario analysis, the worst case scenario will always lead to a 
loss in cattle fattening activity. However, having in mind probability of occurrence of each 
scenario it could be expected that in general farm will make profit (even when it is assumed 
that subsidies did not exist as in the worst case scenario).   
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