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PROFITABILITY OF FOOD INDUSTRY COMPANIES IN THE
REPUBLIC OF SERBIA

Violeta Domanovié', Milica Vuji¢i¢’, Lela Ristié

Summary

Food industry is an important segment of manufacturing industry. The EU food industry
is the world s leader. An important characteristic of the food sector of the Republic of
Serbia is its pronounced dual structure, with a large number of small and medium-
sized and a small number of large companies. It is believed that the relatively modest
funds for investment in modern technology and increasing production efficiency,
despite foreign direct investment, have an unfavourable effect on the perspective of this
sector. Based on the number of companies, capacities, volume of production, export
potential, and number of employees, confectionery industry is assessed as a significant
segment of food industry and economy of the Republic of Serbia. The research objective
is to examine whether reputable companies in the food industry of the Republic of
Serbia are profitable and assess their profitability growth in the past four-year period.
The research results show that the values of the relevant profitability indicators vary
considerably in the observed period, regardless of their reputation and the competitive
position on the market.

Key words: food industry, confectionery industry, profitability.
JEL: O14, P27, D57.

Introduction

Food industry is an important segment of manufacturing industry. Food production
includes (SORS, 2017): production of biscuits, cookies, preserved pastry goods and
cakes, production of cocoa, chocolate, and confectionery products, processing and

1 Violeta Domanovi¢, PhD, Associate professor, University of Kragujevac - Faculty of
Economics, Djure Pucara Starog Ne3, 34000 Kragujevac, Republic of Serbia, Phone: +381

060 38 51 710, E-mail: vterzic@kg.ac.rs

Economic Sciences, Vuka Karadzica bb, 36300 Novi Pazar, Republic of Serbia, Phone:
+381 063 866 49 68, E-mail: vujicicmilica@yahoo.com

3 Lela Risti¢, PhD, Associate professor, University of Kragujevac - Faculty of Economics,
Djure Pucara Starog Ne3, 34000 Kragujevac, Republic of Serbia, Phone: +381 060 33 48

719, E-mail: Iristic@kg.ac.rs
EP 2018 (65) 1 (11-32) 11




preserving meat, fruit, and vegetables, production of oil and fat, milk processing,
production of mill products, bread , pastry and cakes, sugar production, tea and coffee
processing, spice production and other food products. When it comes to confectionery
industry products, they are known to be very diverse (Dalton, 2015; Gavrilovi¢, 2011).

The EU food industry is the largest among the representative countries, judging by
turnover, companies, and employment. More precisely, there are three leading regions in
food production: the EU — about 44% of turnover, the USA — about 20%, China — about
19%. Nevertheless, the European Commission is working to improve the competitiveness
of the food industry in the European Union. This also implies the creation of new trade
opportunities for food and beverages in the European Union (EC, 2017).

The share of food industry in the structure of GVA of the Republic of Serbia is about
4%. The share of food products, beverages, and tobacco in the manufacturing industry
GVA is over 30%. The share of food industry in the total number of employees in
the manufacturing sector is about 17%, and in the manufacturing industry investment
about 16%. The utilization rate of existing food industry capacity is below 65%, which
also indicates low efficiency. An important characteristic of the food sector is its dual
structure, with a large number of small and medium-sized companies and a small
number of large companies. The relatively modest funds for investment in modern
technology and increasing production efficiency have an unfavourable impact on the
perspective of many existing food companies. In some cases, foreign direct investment
has initiated certain shifts. However, technical and technological equipment still varies
across subsectors, with larger companies being in a better position. This primarily refers
to the milling and bakery industry, sugar producers, confectionery industry, and dairies.
Confectionery industry, according to the number of companies, capacities, volume of
production, export potential, and number of employees, constitutes a significant part
of the food industry of the Republic of Serbia. Bearing in mind that this industry is
expanding the production program, introducing new lines, and raising new factories,
the capacities are constantly increasing (SPRR, 2014). Serbian Industry Development
Strategy and Policy states that the sector of food products, beverages, and tobacco is
very important for the future economic activity of the whole country, and an important
export sector for all areas, agriculture, trade, catering, etc.

In addition to a large number of foreign and domestic authors who explore factors
that directly or indirectly affect the financial performance and its improvement in
food industry, i.e. confectionery industry, for further practical improvement in this
area in the Republic of Serbia, examples of good practice are of special importance,
which especially refers to domestic companies with a long tradition and exceptional
quality in the production of food products, such as Soko Stark, Bambi-Pozarevac,
Swisslion, earlier Takovo-Gornji Milanovac, and others. Hence, the research subject
in this paper is profitability of food industry companies in the Republic of Serbia. The
research objective is to determine whether food industry, i.e. confectionery industry
in the Republic of Serbia, is in the growth phase, expressed by profitability dynamics

12 EP 2018 (65) 1 (11-32)
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of companies in the previous four-year period, i.e. from 2013 to 2016. The starting
hypothesis is that reputable companies in confectionery industry in the Republic of
Serbia recorded profitability growth in the observed period.

The work is structured in several parts. The first part gives a theoretical background
on the assessment of food industry in the European Union, the USA, post-socialist
countries, and the Republic of Serbia. The second part describes the research method,
followed by research results and discussion. Finally, conclusion follows, with specified
limitations and future research directions.

Theoretical background

Manufacturing industry is at a maturity phase, going through a turbulent period, due to
the growing global requirements regarding food safety, quantity, and the like (Entrena-
Duran, 2015). In addition, confectionery industry faces many challenges. The global
market for confectionery products is experiencing moderate growth. The growth of
this market is expected to accelerate over the period 2016-2021. Chocolate is the most
dominant product of the global confectionery market, with around 55% of the total
market value. Sugar confectionery products account for 31.9% of the confectionery
market. Europe occupies 38.4% of global market of confectionery products, Asia-Pacific
24.2%, USA 23.6%, Middle East 1.9%, and the rest of the world 11.8%. Mondelez
International, Inc. is the leader on the global confectionery market, with 14.2% of
market share, followed by Mars, Incorporated with 14%, Nestl¢ S.A. with 8.7%, The
Hershey Company with 5.9%, and others with 57.3% (Market Line, 2017b). The
European confectionery market is also experiencing moderate growth and is expected
to accelerate its development. Germany occupies 17.7% of the European market of
confectionery products, the United Kingdom 14.5%, France 11.3%, Italy 9.0%, Spain
4.9%, and the rest of Europe 42.6% (Market Line, 2017a). The European Union’s food
industry is generally competitive on the global stage and produces healthy and safe
high-quality food.

Bearing in mind the importance of food industry, i.e. confectionery industry, both
globally and at the level of Europe, i.e. the EU and the Republic of Serbia, there are
numerous studies in this area, especially when it comes to financial performance and its
improvement. Baker (2003) studies several manufacturing industry entities in order to
examine the relationship between financial strategic planning and financial performance.
He analyzes different companies in the manufacturing sector: pastry, confectionery,
dairy products, jams, jellies and spreads, preserved and frozen vegetables. The most
frequently used indicators, such as return on assets (ROA), return on equity (ROE), and
return on sales (ROS) are taken as indicators of financial performance. The research
results have shown that formal strategic planning is a tool that can be used to increase
financial performance of a wide range of food products. This is in line with most studies
confirming positive correlation between strategic planning and performance. Grigg &
Walls (2007) study the development of statistical thinking to improve food industry
performance. The authors find that statistical quality control methods (SQC) are of

EP 2018 (65) 1 (11-32) 13



great importance for this industry. Lyons & Ma’aram (2014) examine the multiple
supply chain strategy in food industry. They point out that thorough understanding of
supply chain management (SCM) is crucial to achieving and maintaining competitive
advantage. They conclude that, in order to achieve the best possible performance,
it is necessary to establish a strong link between supply chain strategy, business
strategy, and market requirements. Saitone & Sexton (2017) study concentration and
consolidation in the food supply chain, with particular reference to implications for
consumers, farmers, and policy makers in the United States. The authors point out that
modern global food system faces the challenges of feeding the population, with an
increasing number of food products expected in many highly concentrated industries.
In addition, the food system is characterized by growing vertical coordination between
different phases and participants. The authors evaluate food sector performance from
the standpoint of contemporary challenges and discuss implications of various food
industry policy proposals. Their focus is on sectors downstream from the farm, i.e.
food processing, distribution, and retailing. Pervan & Mlikota (2013) discuss what
determines the profitability of companies, highlighting the case of food and beverage
industry in Croatia. The authors emphasize that food and beverage industry is an
important segment of any economy. In addition, they explain that company profitability
is always in the interest of both academics and business people, especially with the aim
of discovering the main factors that affect the business success of the company. The
authors also introduce and test a profitability model that includes structural factors and
factors specific to a particular company. Szymanski, Gorton & Hubbard (2007) perform
a comparative analysis of company performance in post-socialist countries, specifically
in the food industry in Poland. They compare the performance of companies with
different equity structure, taking return on total assets (ROTA) as the performance
indicator. The results show that the type of ownership is a significant determinant of
company profitability. The Polish experience can be very instructive for other post-
socialist countries. Dalton (2015) analyzes the perception of confectionery consumers
on the market of the Republic of Serbia, based on a case study. Given a large number of
domestic and foreign confectionery products on the market of the Republic of Serbia,
the author emphasizes that it is important to evaluate the position of significant products
and to formulate the appropriate strategy for the future development of this area.

Research method

In order to test the starting hypothesis, a case study of food industry companies is
applied — Soko Stark d.o.o. Belgrade, Bambi a.d. Pozarevac, and Swisslion d.o.o.
Belgrade. The profitability of companies in the period 2013-2016 is analyzed.

Soko Stark is part of Atlantic Group, a multinational company that combines production,
development, sale, and distribution of consumer goods in its business, with presence
on the markets of more than 30 countries around the world. This synergy within a
large business system has enabled the opening of new markets, stronger distribution,
better positioning and placement — which is the basis for further development of Stark
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and Atlantic Group as a whole. Investing in well-known brands, some of which have
significant potential, contributes to the creation of value added and ambitious business
plans. Continuous technological advancement and marketing activities serve the
purpose of constant innovation, monitoring, and application of modern trends in the
field of technology and relations with the market and consumers. As a result of tracking
global trends and continuous investment in quality and development, new products are
emerging. In 1966, following the integration of the Soko Bakery and the Chocolate
and Candy Factory Nada Stark, a Factory of Biscuits, chocolates, and Candies Soko-
Nada Stark emerged, the forerunner of today’s modern factory. In 2001, ownership
transformation gave rise to a joint-stock company for the production of confectionery
products Soko-Nada Stark, Belgrade, with the abbreviated name AD Stark. In 2005,
by public takeover, Grand Kafa, the leading coffee manufacturer and distributor in the
region, became the majority owner of AD Stark (with around 94%). By merging Grand
Kafa and Droga Kolinska, as the finale of the agreement on strategic integration of
these companies, Soko Stark became a member of Droga Kolinska Group. Within this
Group, Soko Stark operates as a Business Unit Sweet and Salty. The essence of this
organization is division into product programs, sales areas, and local administrations,
with the tendency of developing key brands. By acquisition of Droga Kolinska, in
2010, Soko Stark became part of Atlantic Group (Soko Stark d.o.o0. Belgrade, 2017).

Bambi a.d. Pozarevac started as a children’s biscuit factory with only 37 employees
and annual production of 167 tons per year in 1967. Bambi is the leader on the domestic
confectionery market, with significant regional market share, and one of the 30 most
successful companies in the Republic of Serbia. A large number of consumers evaluate
Bambi products as the best-quality products. Corporate social responsibility is an
integral part of Bambi’s identity and business culture, and Bambi is among the leaders
in the Republic of Serbia in this field. Bambi a.d. Pozarevac strives to be the leading
confectionery industry in the Western Balkans region. In 1997, Bambi became the
first confectioner in former Yugoslavia to introduce ISO 9001 quality system. In 2000,
Bambi was proclaimed the “20" Century Champion of Quality” at Novi Sad Fair. It was
the first and only one in former Yugoslavia to introduce the latest quality management
system — ISO 9001:2000. In 2002, Bambi received a HACCP hygiene management
certificate, being the first company in Yugoslavia and the first company outside the
German speaking area to receive it. In 2004, Bambi received a flattering recognition,
“Best Brand of Serbia 2004”, for Plazma biscuits, awarded by the Ministry of Trade,
Tourism, and Services of the Republic of Serbia and the economic daily Pregled. In
2014, Bambi received an award in the field of corporate social responsibility from the
Serbian Chamber of Commerce, as well as the CSR Virtus Award for contribution to the
local community. In addition, Plazma was declared the favorite domestic brand in the
past decade by the Serbian Chamber of Commerce in the action “Best of Serbia”. The
BAMBI Group is, therefore, a synonym for lasting value. Knowledge and technology,
commitment to customers and consumers, and continuous investment in building
strong and recognizable brands are the basics that build confidence and strengthen the
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competitive position. Bambi understands and follows the needs of its customers and
always seeks to satisfy their expectations through a diverse range of high-quality and
delicious confectionery products (Bambi a.d. Pozarevac, 2017).

Swisslion, limited liability company, food industry Belgrade (Savski Venac), was
founded on 4 April 2008. The main company activity is the production of chocolate
and confectionery products. The story of Swisslion began in 1997. At that time, the first
factory was put into operation and SL Technology introduced — a symbol of top-quality
natural and healthy food, controlled origin of raw materials, and perfect flavour. From
1997 to 2004, Swisslion launched a total of 11 new production lines, ten in the Republic
of Serbia and one in Macedonia. In 2003, the Swisslion factory in VrSac first introduced
and implemented a HACCP and hygiene system, based on the recommended international
code of practice. It is important to point out that in 2004, in the tender sale of PIK Takovo
from Gornji Milanovac, Swisslion entered into the possession of this economic giant.
Takovo was integrated into the Swisslion business system, and thus established Swisslion-
Takovo Group. By integrating Takovo into Swisslion-Takovo Group, Juvitana baby food
manufacturing plant became part of it as well. In 2008, the biscuit factory Sisak became
part of the company, producing biscuits under Euro Jaffa brand. In April 2011, ice cream
factory started operating. In a completely new plant, as Greenfield investment, modern
processing equipment was implemented. The whole range of products now relies on a
rich assortment of certified confectionery brands. The plant capacity is 30 million liters
per year, and it is equipped with automated lines for the production of 54 types of ice
cream in all shapes and forms (Swisslion d.o.o. Belgrade, 2017).

In order to analyze the profitability of confectionery industry companies, the most
frequently used indicators of company profitability in the period 2013-2016 will be
calculated, i.e. return on sales — ROS, return on assets — ROA, and return on equity —
ROE. Return on sales is obtained as the ratio of net profit and operating revenue. Return
on assets is calculated as the ratio between operating profit and average total assets of
the company. Return on equity is calculated as the ratio between net profit and average
company equity in the observed year. The dynamics of profitability indicators will be
monitored using base and chain indices.

Table 1 shows elements of Soko Stark d.o.o0. Belgrade profitability in the period 2013-2016.

Table 1. Elements of Soko Stark profitability in the period 2013-2016 in thousands of
dinars

Years Operating Net profit Operating|Average value of Average value
profit revenue total assets of equity

2013 1032658 |779 743 8357904 8779 396 770 634,5

2014 595 674 149 024 9227271 9 683 478 879 535,5

2015 964 984 705 983 10 462 098 10 728 435,5 1163 882

2016 1176002 |778 104 10 950 933 11215 488,5 1 859 143,5

Source: SBRA, 2017
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Table 2 shows Bambi a.d. Pozarevac profitability in the period 2013-2016.

Table 2. Elements of Bambi a.d. Pozarevac profitability in the period 2013-2016 in
thousands of dinars

Years Operating Net profit Operating| Average value of Ave-rage value of
profit revenue assets equity

2013 1 869 353 1718238 9113945 (8284912 4673 070,5

2014 1937 597 1725793 9244763 |8927934,5 5790 414

2015 1 695 642 1336 941 8 716 887 10 352 396 7 470 699

2016 2079 093 1566746 |9 579 452 11 283 414,5 8617 634,5

Source: SBRA, 2017
Table 3 shows Swisslion d.o.0. Belgrade profitability in the period 2013-2016.

Table 3. Elements of Swisslion d.o.0. Belgrade profitability in the period 2013-2016 in
thousands of dinars

Years Operating Net profit Operating|Average value of Average value
profit revenue assets of equity

2013 636 203 144 232 9428 563 9088 613,5 6 964 676,5

2014 602 077 697 470 8794 616 9956 593 7719 994

2015 578 224 494 435 9612731 11272 857 82712425

2016 354319 232 463 9333111 11933 394,5 8 647 822

Source: SBRA, 2017

Results and discussion
Table 4 shows Soko Stark d.o.o. Belgrade profitability indicators in the period 2013-2016.
Table 4. Soko Stark profitability indicators in the period 2013-2016

Years Return on sales (ROS) |Return on assets (ROA) | Return on equity (ROE)
2013 9,33 11,76 101,18

2014 1,62 6,15 16,94

2015 6,75 8,99 60,66

2016 7,11 10,49 41,85

Source: Authors, based on SBRA data, 2017

Table 5. Soko Stark d.o.o. Belgrade return on sales dynamics in the period 2013-2016.

Years Return on sales (ROS) Fixed base indices |Chain indices
2013 9,33 100 /

2014 1,62 17,4 17,4

2015 6,75 72,3 417

2016 7,11 76,2 105

Source: Authors, based on SBRA data, 2017
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Table 5 and Graph 1 show Soko Stark d.o.o0. Belgrade return on sales dynamics in the
period 2013-2016.

Graph 1. Soko Stark return on sales dynamics in the period 2013-2016
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Source: Authors, based on SBRA data, 2017

Comment 1: Table 5 and Graph 1 show that Soko Stark’s return on sales (ROS) varies
in the observed period. Observed in comparison with 2013, as the base year, return on
sales decreased in the observed period, i.e. by 82.6% in 2014, by 27.7% in 2015, and by
23.8% in 2016. Judging by chain indices, return on sales increased by as much as 317%
in 2015, compared to 2014, and only by 5% in 2016, compared to 2015.

Table 6 and Graph 2 show Soko Stark d.o.0. Belgrade return on assets (ROA) dynamics
in the period 2013-2016.

Table 6. Soko Stark d.o.o. Belgrade return on assets (ROA) dynamics in the period
2013-2016

Years Return on assets (ROA) Fixed base indices |Chain indices
2013 11,76 100 /

2014 6,15 52,3 52,3

2015 8,99 7,65 146,2

2016 10,49 89,2 116,7

Source: Authors, based on SBRA data, 2017
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Graph 2. Soko Stark return on assets dynamics (ROA)
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Comment 2: Table 6 and Graph 2 show, that, compared to 2013, as the base year, return
on assets declined by 47.7% in 2014, even by 92.35% in 2015, and by 10.8% in 2016.
Judging by chain indices, return on assets increased by 46.2% in 2015, compared to the
previous year, and by 16.7% in 2016, compared to 2015.

Table 7 and Graph 3 show Soko Stark d.o.o. Belgrade return on equity (ROE) dynamics
in the period 2013-2016.

Table 7. Soko Stark d.o.o. Belgrade return on equity (ROE) dynamics in the period
2013-2016.

Years Return on equity (ROE) |Fixed base indices Chain indices
2013 101,18 100 /

2014 16,94 16,74 16,74

2015 60,66 59,95 358

2016 41,85 41,36 68,99

Source: Authors, based on SBRA data, 2017
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Graph 3. Soko Stark return on equity (ROE) dynamics
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Comment 3: Table 7 and Graph 3 show that, compared to 2013, as the base year, return
on equity declined by 83.26% in 2014, by 40.05% in 2015, and by 58.64% in 2016.
Judging by chain indices, return on equity increased by 258% in 2015, compared to
2014, but it declined in 2016 by 31.01%, compared to 2015.

Table 8 shows Bambi a.d. Pozarevac profitability indicators in the period 2013-2016.
Table 8. Bambi a.d. Pozarevac profitability indicators in the period 2013-2016

Years Return on sales |Return on assets|Return on equity
(ROS) (ROA) (ROE)

2013 18,85 22,56 36,77

2014 18,67 21,70 29,80

2015 15,34 16,38 17,9

2016 16,36 18,43 18,18

Source: Authors, based on SBRA data, 2017

Table 9 and Graph 4 show Bambi a.d. Pozarevac return on sales dynamics in the period
2013-2016.

Table 9. Bambi a.d. Pozarevac return on sales dynamics in the period 2013-2016

Years Return on sales (ROS) Fixed base indices Chain indices
2013 18,85 100 /

2014 18,67 99 99

2015 15,34 81,4 82,2

2016 16,36 86,8 106,6

Source: Authors, based on SBRA data, 2017
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Graph 4. Bambi a.d. Pozarevac return on sales dynamics in the period 2013-2016
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Comment 4: Table 9 and Graph 4 show that, compared to 2013, as the base year, return
on sales fell by only 1% in 2014, by 18.6% in 2015, and by 13.2% in 2016. Judging
by chain indices, return on sales fell by 17.8% in 2015, compared to 2014, but slightly
increased by 6.6% in 2016, compared to 2015.

Table 10 and Graph 5 show Bambi a.d. Pozarevac return on assets dynamics in the
period 2013-2016.

Table 10. Bambi a.d. Pozarevac return on assets dynamics (ROA) in the period 2013-
2016

Years Return on assets (ROA) |Fixed base indices Chain indices
2013 22,56 100 /

2014 21,70 96,2 96,2

2015 16,38 72,6 75,5

2016 18,43 81,7 112,5

Source: Authors, based on SBRA data, 2017
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Graph 5. Bambi a.d. Pozarevac return on assets dynamics in the period 2013-2016
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Comment 5: Table 10 and Graph 5 show that, compared to 2013, as the base year, return
on assets decreased in the observed period, by 3.8% in 2014, by 27.4% in 2015, and
by 18.3% in 2016. Judging by chain indices, return on assets fell by 24.5% in 2015,
compared to 2014, but increased by 12.5% in 2016, compared to 2015.

Table 11 and Graph 6 show Bambi a.d. Pozarevac return on equity dynamics in the
period 2013-2016.

Table 11. Bambi a.d. Pozarevac return on equity (ROE) dynamics in the period 2013-
2016

Years Return on equity (ROE) |Fixed base indices Chain indices
2013 36,77 100 /

2014 29,80 81,04 81,04

2015 17,9 48,68 60

2016 18,18 49,44 101,6

Source: Authors, based on SBRA data, 2017

Graph 6. Bambi a.d. Pozarevac return on equity dynamics in the period 2013-2016
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Comment 6: Table 11 and Graph 6 show that return on equity decreased, compared
to 2013, as the base year, by 18.96% in 2014, by 51.32% in 2015, and by 50.56% in
2016. Judging by chain indices, return on equity declined by as much as 40% in 2015,
compared to 2014, but slightly increased by 1.6% in 2016, compared to 2015.

Table 12 shows Swisslion d.o.o. Belgrade profitability indicators in the period 2013-
2016.

Table 12. Swisslion d.o.0. Belgrade profitability indicators in the period 2013-2016

Years Return on sales|Return on assets|Return on equity
(ROS) (ROA) (ROE)

2013 1,53 7 2,07

2014 7,93 6,05 9,03

2015 5,14 5,13 5,98

2016 2,49 2,97 2,69

Source: Authors, based on SBRA data, 2017

Table 13 and Graph 7 show Swisslion d.o.o. Belgrade return on sales dynamics in the
period 2013-2016.

Table 13. Swisslion d.o.o. Belgrade return on sales (ROS) dynamics in the period
2013-2016

Years Return on sales (ROS) Fixed base indices Chain indices
2013 1,53 100 /

2014 7,93 518 518

2015 5,14 336 64,8

2016 2,49 163 48,4

Source: Authors, based on SBRA data, 2017

Graph 7. Swisslion d.o.0. Belgrade return on sales dynamics in the period 2013-2016
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EP 2018 (65) 1 (11-32) 23



Comment 7: Table 13 and Graph 7 show that return on sales of the observed company
increased in the observed period, even by 418% in 2014, compared to 2013, by 236% in
2015, and by 63% in 2016, compared to 2013. Judging by chain indices, return on sales
fell by 35.2% in 2015, compared to 2014, and by 51.6% in 2016, compared to 2015.

Table 14 and Graph 8 show Swisslion d.o.o. Belgrade return on assets dynamics in the
period 2013-2016.

Table 14. Swisslion d.o.o. Belgrade return on assets dynamics (ROA) in the period
2013-2016

Years Return on assets (ROA) Fixed base indices |Chain indices
2013 7 100 /

2014 6,05 86,4 86,4

2015 5,13 73,3 84,8

2016 2,97 42 .4 57,89

Source: Authors, based on SBRA data, 2017

Graph 8. Swisslion d.o.0. Belgrade return on assets dynamics in the period 2013-2016
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Comment 8: Table 14 and Graph 8 show that return on assets declined in the observed
period. Observed in comparison with 2013, as the base year, return on assets declined
by 13.6% in 2014, by 26.7% in 2015, and by 57.6% in 2016. Judging by chain indices,
return on assets fell by 15.2% in 2015, compared to 2014, and by 42.11% in 2016,
compared to 2015.

Table 15 and Graph 9 show Swisslion d.o.o. Belgrade return on equity dynamics in the
period 2013-2016.
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Table 15. Swisslion d.o.o0. Belgrade return on equity (ROE) dynamics in the period
2013-2016

Years Return on equity (ROE) |Fixed base indices | Chain indices
2013 2,07 100 /

2014 9,03 436,23 436,23

2015 5,98 289 66,22

2016 2,69 129,95 44,98

Source: Authors, based on SBRA data, 2017

Graph 9. Return on equity dynamics (ROE)
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Comment 9: Table 15 and Graph 9 show that return on equity increased by 336.23% in
2014, compared to 2013, by 189% in 2015, and by 29.95% in 2016, compared to 2013,
as the base year. Judging by chain indices, return on equity fell by 33.78% in 2015,
compared to 2014, and by 55.02% in 2016, compared to 2015.

Table 16 and Graph 10 compare profitability indicators of the observed companies in
2013. It can be concluded that, in the observed year, Bambi a.d. Pozarevac had the
highest return on sales, while Swisslion d.o.o. Belgrade had the lowest. Bambi a.d.
Pozarevac had the highest return on assets, and the lowest rate was again recorded in
Swisslion d.0.0 Belgrade. Soko Stark d.o.o0. Belgrade had the highest return on equity,
and the lowest rate was again in Swisslion d.o.o. Belgrade.

Table 16. Profitability indicators of observed companies in 2013

Companies ROS ROA ROE
Soko Stark 9,33 11,76 |101,18
Bambi 18,85 22,56 36,77
Swisslion 1,53 7 2,07

Source: Authors, based on SBRA data, 2017
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Graph 10. Profitability dynamics of the observed companies in 2013
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Table 17 and Graph 11 give a comparative overview of profitability indicators in 2014,
Bambi a.d. Pozarevac had the highest return on sales, the highest return on assets, and
the highest return on equity. Soko Stark had the lowest return on sales, and Swisslion
had the lowest return on assets and return on equity.

Table 17. Profitability indicators of observed companies in 2014

Companies ROS ROA ROE
Soko Stark 1,62 6,15 16,94
Bambi 18,67 21,70 29,80
Swisslion 7,93 6,05 9,03

Source: Authors, based on SBRA data, 2017

Graph 11. Profitability dynamics of the observed companies in 2014
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Table 18 and Graph 12 compare companies’ profitability indicators in 2015. Bambi a.d.
Pozarevac again had the highest return on sales and the highest return on assets, while
Swisslion d.o.o. Belgrade again had the lowest return on sales, the lowest return on
assets and return on equity. Soko Stark d.o0.0. Belgrade had the highest return on equity.

26 EP 2018 (65) 1 (11-32)



PROFITABILITY OF FOOD INDUSTRY COMPANIES IN THE REPUBLIC OF SERBIA

Table 18. Profitability indicators of observed companies in 2015

Companies ROS ROA ROE
Soko Stark 6,75 8,99 60,66
Bambi 15,34 16,38 17,9
Swisslion 5,14 5,13 5,98

Source: Authors, based on SBRA data, 2017

Graph 12. Profitability dynamics of observed companies in 2015
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Table 19 and Graph 13 compare the observed companies’ profitability indicators in
2016. Bambi a.d. Pozarevac again had the highest return on sales and return on assets.
Soko Stark d.o.o. Belgrade has the highest return on equity. Swisslion d.o.o0. Belgrade
again had the lowest return on assets and return on equity.

Table 19. Profitability indicators of observed companies in 2016

Companies ROS ROA ROE
Soko Stark 7,11 10,49 41,85
Bambi 16,36 18,43 18,18
Swisslion 2,49 2,97 2,69

Source: Authors, based on SBRA data, 2017

Graph 13. Profitability dynamics of observed companies in 2016
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Tables 20—22 and Graphs 14— 16 show the dynamics of individual company profitability
indicators in the period 2013-2016, on the basis of which it is clearer which company
is the most profitable, and which is least profitable. In general, it can be concluded that,
based on return on sales and return on total assets, Bambi a.d. PoZarevac was the most
profitable, while Swisslion d.o.o. Belgrade was the least profitable. From the point of
view of return on equity, Soko Stark d.o.o. Belgrade was the most profitable company,
while Swisslion d.o.o. Belgrade was again the least profitable.

Table 20. Return on sales (ROS) dynamics of observed companies in the period 2013-
2016

Years Soko Stark Bambi Swisslion
2013 9,33 18,85 1,53
2014 1,62 18,67 7,93
2015 6,75 15,34 5,14
2016 7,11 16,36 2,49

Source: Authors, based on SBRA data, 2017

Graph 14. Return on sales (ROS) dynamics of observed companies in the period 2013-

2016
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Table 21. Return on assets (ROA) dynamics of observed companies in the period 2013-

2016

Years Soko Stark Bambi Swisslion
2013 11,76 22,56 7

2014 6,15 21,70 6,05
2015 8,99 16,38 5,13
2016 10,49 18,43 2,97

Source: Authors, based on SBRA data, 2017
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Graph 15. Return on assets (ROA) dynamics of observed companies in the period
2013-2016
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Table 22. Return on equity (ROE) dynamics of observed companies in the period 2013-2016

Years Soko Stark Bambi Swisslion
2013 101,18 36,77 2,07
2014 16,94 29,80 9,03
2015 60,66 17,9 5,98
2016 41,85 18,18 2,69

Source: Authors, based on SBRA data, 2017

Graph 16. Return on equity (ROE) dynamics in the period 2013-2016
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Conclusion

Based on the conducted research, it can be concluded that profitability of renowned
food industry companies in the Republic of Serbia has significantly varied in the last
four-year period.

In Soko Stark d.o.o. Belgrade, return on sales (ROS) declined, compared to 2013, while,
judging by chain indices, it increased. Return on assets (ROA) declined in relation to
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2013, and, in terms of chain indices, it increased. Return on equity (ROE) declined in
relation to 2013, increased in 2015, compared to 2014, but declined in 2016, compared
to 2015.

In Bambi a.d. Pozarevac, return on sales (ROS) also declined, compared to 2013, as the
base year. Observed by chain indices, this ratio dropped in 2015, in relation to 2014,
and slightly increased in 2016, compared to 2015. Return on assets (ROA) declined,
compared to 2013, as the base year. In chain terms, return on assets declined in 2015,
compared to 2014, but increased in 2016, relative to 2015. Return on equity (ROE)
declined relative to base year, 2013. By chain indices, return on equity declined in
2015, relative to 2014, but slightly increased in 2016, compared to 2015.

In Swisslion d.o.o. Belgrade, return on sales (ROS) increased in the observed period,
compared to the base year, 2013. In chain terms, return on sales declined in 2015,
compared to 2014, and in 2016, compared to 2015. Return on assets (ROA) declined in
the observed period, both in terms of base and chain indices. Return on equity (ROE)
increased in base index terms. Under chain indices, return on equity declined in 2015,
relative to 2014, and in 2016, compared to 2015.

Comparatively, the highest return on sales in 2013 was recorded in Bambi a.d. Pozarevac,
and the lowest in Swisslion d.o.o. Belgrade. Bambi a.d. Pozarevac had the highest
return on assets, and the lowest rate was again in Swisslion d.o.o. Belgrade. Soko Stark
d.o.o. Belgrade had the highest return on equity, and the lowest rate was in Swisslion
d.o.o. Belgrade. In 2014, Bambi had the highest return on sales, the highest return on
assets, and the highest return on equity. Soko Stark had the lowest return on sales,
while Swisslion had the lowest return on assets and return on equity. In 2015, Bambi
a.d. Pozarevac again had the highest return on sales and the highest return on assets,
while Swisslion d.o.o. Belgrade again had the lowest return on sales, the lowest return
on assets and return on equity. Soko Stark d.o.o. Belgrade had the highest return on
equity. In 2016, Bambi a.d. Pozarevac again had the highest return on sales and return
on assets, Soko Stark d.o.o. Belgrade had the highest return on equity, and Swisslion
d.o.o. Belgrade again had the lowest return on assets and return on equity.

In general, it can be concluded that, based on return on sales and return on total business
assets, the most profitable company was Bambi a.d. Pozarevac, while the least profitable
was Swisslion d.o.o. Belgrade. From the point of view of return on equity, Soko Stark
d.o.o. Belgrade was the most profitable, and the least profitable was Swisslion d.o.o.
Belgrade. Bearing in mind the results obtained, it can be concluded that the starting
hypothesis cannot be accepted, because food industry companies of the Republic of
Serbia did not record profitability growth in the last four-year period. The research
limitation is reflected above all in the number of analyzed food industry companies. In
the future, the research sample should be increased and consideration should be given
to overcoming the unsatisfactory profitability trend of the observed companies.
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PROFITABILNOST PREDUZECA PREHRAMBENE INDUSTRIJE U
REPUBLICI SRBIJI

Violeta Domanovi#, Milica Vuji¢i¢, Lela Risti¢®

Sazetak

Prehrambena industrija je vazan segment preradivacke industrije. Prehrambena
industrija EU je vodeca u svetu. Kao vazna karakteristika prehrambenog sektora
Republike Srbije navodi se izrazena dualna struktura, sa mnogo malih i srednjih i
manjim brojem velikih privrednih drustava. Smatra se da relativno skromna finansijska
sredstva za ulaganje u savremenu tehnologiju i povecanje efikasnosti proizvodnje, i
pored stranih direktnih investicija, nepovoljno deluju na perspektivu ovog sektora.
Konditorska industrija se, prema broju privrednih drustava, kapacitetima, obimu
proizvodnje, potencijalima za izvoz i broju zaposlenih, ocenjuje kao znacajan segment
prehrambene industrije i privrede Republike Srbije. Cilj istrazivanja je da se ispita da
li su renomirana preduzeca u prehrambenoj industriji Republike Srbije profitabilna i
da li je rec o rastucoj profitabilnosti ili ne, u poslednjem cetvorogodisnjem periodu.
Rezultati istrazivanja pokazuju da vrednosti relevantnih pokazatelja rentabilnosti
znacajno variraju u posmatranom periodu navise i nanize, bez obzira na njihovu
reputaciju i konkurentsku poziciju na trzistu.

Kljuéne reci: prehrambena industrija, konditorska industrija, profitabilnost.
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RESEARCHING CONSUMER HABITS REGARDING FOOD LABEL
READING

Igor Trandafilovi¢', Zoran MiloSevié?, Slavoljub Vujovié’,
Summary

The research on the knowing of the significance and contents of the food product
label as well as understanding the data on the label is presented in this paper. The
research used the Pearson's chi-square test of homogeneity and Pearson's chi-square
test of independence. The research was conducted on a representative sample of
598 respondents from 10 cities in the Republic of Serbia. Research results show that
more than half of the respondents always or often read the label, then, that men and
women have a similar relation to the frequency of reading the label and its contents.
Respondents with special dietary regime frequently read the data on the label than with
conventional regimens. Consumers that are more educated are more likely to read the
label and know more about its contents. Respondents who know what the label should
contain pay more attention to it.

Key words: food, consumer behavior, label, consumerism

JEL: Q13, D12, M31

Introduction

Proper labeling of food is a fundamental precondition for realizing the rights of
consumers, as defined by the Law on Consumer Protection. Paper indicates the basic
guidelines and the objective of emphasis data on the label food products. Informing
consumers about all-important characteristics of the food is a necessary precondition
for the nation’s health. Lack of information or misinformation on the labeling of food
products can lead to unpredictable consequences and undermine the numerous rights
of consumers as a social being.
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The subject of paper is the analysis of the contents and importance of the label on
the food product, then, how often it is read, how much is believed in the accuracy of
its data, and if it is an integral part of product quality. It examined and determined
the dependence of above-mentioned parameters in relation to sex and age structure,
acquired education and place of residence of the consumer.

The data were processed by means of causal statistics (mostly) and descriptive statistics
(to a lesser degree). We used a representative sample of 598 respondents.

The importance of the paper, apart from scientific contribution, comes from its practical
applicability, i.e., the research results point to the state in a very important area of
consumer protection. Relation to the label on the food product implies a number of
consumer rights guaranteed by the Law on Consumer Protection.

The transformation of Serbian national legislation in the process of country’s accession
to the European Union (EU) is a complex phenomenon and its scope and depth can
significantly vary in different fields (Cemalovi¢, 2016).

As in other areas, it is necessary to harmonize regulations on the labeling of food
products of the Republic of Serbia with the European Union. The legislative framework
in Serbia governing this area:

e Law on Food Safety;

Rules on food description, labeling and promoting;

Rules on previously packaged products;

Additional demands for labeling — vertical regulation).

The European Union with its common policies contributed to greater cooperation
between member states in all aspects of agricultural production. Creating Economic
Union, therefore, is fraught with the establishment of a developed concept of agricultural
policy (Cvijanovi¢, Simonovi¢, Mihailovi¢, 2011).

Labeling of food products in the European Union is governed inter alia by means of:
e Regulation (EU) No. 1169/2011 on the provision of food information to consumers;
e Regulation (EC) No. 1924/2006 on nutrition and health claims made on foods;

e Regulation (EC) 983/2009 on the authorisation and refusal of authorisation of
certain health claims made on food and referring to the reduction of disease risk and
to chidren’s devolopment and health;

e Regulation(EU) No. 432/2012 establishing a list of permitted health claims made
on foods, other than those referring to the reduction of disease risk and to children’s
development and health;

e The weight and measures (Packaged goods) Regulation SI 2006/659.
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U.S. Department of Health and Human Services - Food and Drug Administration and
the Center for Food Safety and Applied Nutrition announced in January 2013. A Food
Labeling Guide which are illustrated in detail all the characteristics of the declaration
on the label of a food product.

Rules on food description, labeling and promoting in the Republic of Serbia (in Article
4) specifies that the “declaration must be done in a manner which does not deceive the
final consumer, in particular with regard to:

e Characteristic staple food, especially its nature, identity, properties, composition,
quantity, durability, origin and mode of production;

e Ascriptions characteristics and properties that food do not possess and emphasizing
the characteristics of the food, which own some other foods of the same type.”

Today, four factors compete in the ideological space of consumers: individual autonomy,
social equality, consumer sovereignty and the dominance of corporations (Paul, 2010).
Consumption and consumer behavior on the market are determined by a number of
factors whose interaction led economic theorists to conclusions about the existence of
regular phenomena which create supply and demand movements, and have influence on
consumer behavior. In economic literature, among the most famous theoretical analyses
of regularity in consumption, the following are mentioned: (1) Engel’s laws, (2) Giffen’s
paradox, (3) Veblen effect, and (4) Kuznetsov phenomenon (Vujovi¢ et al., 2011).

Consumer protection organizations in Serbia have worked with varying degrees of
success and in different circumstances. In recent years, however, there have been made
significant efforts from the perspective of the legislative and legal regulations with the
aim of harmonizing relations in this area (Bozidarevi¢, Salai, 2007). In this regard,
starting from 2002, when the Serbian and Montenegrin Law on Consumer Protection
was passed, significant actions aimed at improving consumer protection and its
harmonization with European Union standards were taken in Serbia. According to the
Law on Consumer Protection, Article 3, the basic rights of the consumer are as follows:
meeting basic needs, safety, awareness, choice, voice of the consumer, compensation,
consumer education, healthy environment (Simonovi¢, 2006).

In that respect the indicated rights of consumers are similar to the regulations of other
countries, so in general, there are no major differences. Differences arise in the practical
implementation of legal guidelines. Countries with developed democracies insist more
on the genuine realization of the specified consumer rights.

Even Payne Happer indicated in his paper that, regardless of the type of goods, the
information on the label must be fully and accurately presented. It is necessary, in this
regard, to standardize the information on the label (Payne, 1947).

Trade Law of the Republic of Serbia - Article 40 stipulates mandatory elements which
the goods label must have in retail trade. These data are: the name and the type of goods,
ingredients and quantity, as well as others in accordance with specific regulations and
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the nature of goods, and especially the data about the manufacturer, country of origin,
date of production and expiry date, the importer, the quality (class), and a warning
about the potential risk or harm of goods (Official Gazette of RS No. 53/2010). The
label must be displayed on the goods i.e. the packaging or point of sale (in the case of
the sale of bulk goods) prominently and legibly in the Serbian language. The label may
also contain information in foreign languages.

According to the research conducted by Hieke and Newman (2015), consumers will
make healthier food choices if the information on the label is emphasized more directly
than in the case when the consumer needs to perform complex mathematical calculations.

Interesting is the research which shows a link between the power of a brand and
the importance of label information indicating that the food is organic. The stronger
and more famous the brand, the more the label of organic food loses its significance
(Larceneux, Benoit, Renaudin, 2012). The label size can affect the perception of the
product. A large label may make a smaller packaging seem larger than that which is
actually smaller. In addition, consumers have more confidence in smaller rather than
larger labels (Aydinoglu, Krishna, 2011).

The movement for the protection of consumer rights is called consumerism. Basically,
consumerism is a set of activities undertaken by individuals, independent organizations,
government agencies, businesses and other entities in order to protect consumers from
unethical marketing practices (Marici¢, 1999).

Despite the prescribed mandatory elements of the label, it often happens in practice
that customers are misled by labels with semi-truthful data or data presented in a way
which can lead consumers astray. In such cases, consumers may contact directly the
authorized inspector or an association for the protection of consumers which will
then institute proceedings for the protection of consumer rights and the sanction of
unscrupulous traders.

Materials and methods

There are three main methods of collecting primary data on consumer behavior: an
observational method, a testing method and an experimental method (Hani¢, 2002,
Trandafilovi¢, 2008). During this fieldwork the testing method was applied.

The application of the methodology of field research on consumer attitudes in this
study:

e In the field research a direct structured personal interview was used. The personal
interview involves direct contact with the respondent;

e Field research in this paper uses the following sampling: the sample of consumers
in 10 cities in Serbia without Kosovo and Metohija. The sample consisted of 598
consumers from: Vlasotince, Blace, New Belgrade, Pirot, Prokuplje, Sabac, Ragka,
Krusevac, Zrenjanin and Leskovac;
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e Answers were given in closed form. The questionnaire was filled out by circling one
of the offered answers;

e SPSS and EDUSTAT statistical software packages were used in the calculation. The
researchers used two approaches to data analysis:

a. Descriptive statistics (analysis of proportions);

b. Causal statistics (Pearson’s chi-square test of homogeneity and Pearson’s chi-square
test of independence).

Analysis of survey results

The structure of respondents by sex, consists of a sample of interviewed consumers of

60.4% females and 39.6% males.

The age of the respondents is as follows: among women there are 15.56% of the
respondents under 18 years of age; 17.50% between 18 and 30 years of age; 45.00%
between 31 and 50 years of age and 21.94% over 50 years of age. Among men there are
12.24% of the respondents under 18 years of age; 23.21% between 18 and 30 years of
age; 36.28% between 31 and 50 years of age and 28.27% over 50 years of age.

Table 1. Structure of respondents by sex and place of residence

Sex

Male Female Total

Place Vlasotince Number 21 29 50
% 42% 58% 100%

Blace Number 25 25 50
% 50% 50% 100%

N.Beograd Number 43 56 99
% 43.4% 56.6% 100%

Pirot Number 18 32 50
% 36% 64% 100%

Prokuplje Number 21 28 49
% 42.9% 57.1% 100%

Sabac Number 16 34 50
% 32% 68% 100%

Raska Number 11 39 50
% 22% 78% 100%

Krusevac Number 15 35 50
% 30% 70% 100%

Zrenjanin Number 27 23 50
% 54% 46% 100%
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Leskovac Number 40 60 100
% 40% 60% 100%

Total Number 237 361 598
% 39.6% 60.4% 100%

The level of education of respondents: Among respondents there were 11.0% who
completed primary school; 44.4% with secondary education; 22.7% with a college
degree; 21.9% with a university degree.

Graph 1. Structure of consumer-respondents with respect to the frequency of reading
the label

sometimes
7%

Graph 1. indicates that more than half of the respondents always or often read the label.

Sex of the respondents in relation to the frequency of reading the product label: (y*e =
6,172 <y*t (DF =3 and 0.05) = 7,817 => P > 0.05 => HO0). Data analysis did not detect
a statistically significant difference in these two groups. It can be concluded that: men
and women have a similar relationship to the frequency of reading the label.

Age group with respect to the frequency of reading the label: (y*¢ = 39,833 > y*t (DF =9
and 0.05)=16,919 =>p <0.05 => H1 ). From presented results we can see that there is
a significant statistical correlation between the age group and frequency of reading the
label. Age groups of 31 and older, always and often read the label in relation to younger
age groups - a test of homogeneity.

The level of education of consumers with respect to frequency of reading the label:
(y*e = 40,585 > »2t (DF=9 and 0.05) =16,919 => p < 0.05 => H1). From the data it is
concluded that there is a significant statistical correlation between these two parameters.
This means that the education of the respondents influences the frequency of reading
the label. In other words with these data it is statistically confirmed that the higher the
educational level of the consumer, the more he uses his right to information.
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Frequency of reading the label in relation to the place of residence of the consumer:
(x*e = 60,090 > »*t (DF =27 and 0.05 ) = 40,113 => p <0.05 => H1). From the data it
is evident that the relation to the frequency of reading the label varies according to the
place of residence of the respondents.

A dietary regime in relation to frequency of reading the label: y*e = 48,474 > 2t (DF
=3 and 0.05) = 7,817 => p <0.05 => H1). The data show that there is a significant
statistical correlation between a dietary regime and the incidence of reading the label.
Respondents with a special dietary regime more often read the data on the label than
those with a conventional dietary regime.

Graph 2. Structure of the respondents’ responses in relation to knowledge about the
required contents of the label

Yes, completely
36,20%

Graph 2. shows that the majority of respondents believe that they have some knowledge
of what the label should contain.

Sex of the respondents in relation to what the label should contain: (y*e = 2,287 < y*t
(DF=2and 0.05) = 5,991=> P > 0.05 => H0). Among members of different sexes there
was not noticed any difference in the degree of how much they believe they know what
the label should contain.

Age group in relation to knowledge of the contents of the label: (y*e = 12,926 > y*t (DF
=6 and 0.05 ) = 12,592 => p <0.05 => H1). The data show that there is a significant
statistical correlation between age group and knowledge of what the label should
contain. Respondents with over 30 years of age have a higher level of knowledge of the
contents of the label.

The level of education of consumers in relation to the knowledge of what the label
should contain: (*¢ = 28,258 > y*t (DF = 6 and 0.05) = 12,592 => p <0.05 => H1). The
data show that there is a significant statistical correlation between the level of education
of respondents and knowledge of what the label should contain. Educated respondents
have more information.
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Knowledge of what the label should contain in relation to the residence of the consumer:
(y*e = 42,787 > y*t (DF = 18 and 0.05) = 28,869 => p <0.05 => H1). From the data
it can be seen that the relation to knowledge of what the label should contain varies
according to place of residence of the respondents.

A dietary regime in relation to knowledge of what the label should contain: (y*e =
13,175 > »?t (DF = 2 and 0.05) = 5,991 => p < 0.05 => H1. From the data it can be seen
that there is a significant statistical correlation between a dietary regime and knowledge
of what the label should contain. Respondents with a special dietary regime have more
knowledge of what the label should contain compared to those with a conventional
dietary regime.

Graph 3. Is proper labelling an integral part of product quality?

Yes
69%

Graph 3. shows that more than two-thirds of respondents believe that proper labelling
is an integral part of product quality.

Age group in relation to the question whether proper labelling is an integral part of
product quality: (y*¢ = 20,773 > y* (DF = 6 and 0.05) = 12,592 => p <0.05 => H1).
The data show that there is a significant statistical correlation between age group and
the attitude that proper labelling is an integral part of product quality. In particular,
respondents over 30 believe that proper labelling is an integral part of the product quality.

The level of education in relation to the opinion that proper labelling is an integral part
of product quality: (*¢ = 40,930 > ¢*t (DF = 6 and 0.05) = 12,592 => p <0.05 => H1)
. From the data it can be noted that there is a significant statistical correlation between
the level of education of the respondents and knowledge about whether proper labelling
is an integral part of product quality. More educated respondents believe that more than
the less educated.
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A dietary regime in relation to the attitude that proper labelling is an integral part
of product quality: (y*e = 3,794 < %*t (DF = 2 and 0.05) = 5,991 => p > 0.05 =>
HO) . Displayed values are approximately equal according to the dietary regime of
the respondents and the attitude that proper labelling is an integral part of product
quality, so that the statistics did not detect statistical significance for the two groups of
questions.

Age group in relation to confidence in the veracity of label information: (y*e = 4,161 <
¥*t (DF = 6 and 0.05) = 12,592 =>p > 0.05 => H0). The data show that the percentages
of answers are nearly equal and that the statistics did not detect a significant difference
between these two parameters.

The level of education of consumers in relation to confidence in the veracity of label
information: (y*¢ = 22,401 > ¢*t (DF = 6 and 0.05) = 12,592 => p <0.05 => H1).
From the data it can be noted that there is a significant statistical correlation between
the level of education of respondents and the doubt about the veracity of the label
information. Respondents with higher education have more confidence in the veracity
of information on labels.

Confidence in the veracity of the label information in relation to the place of residence
of the consumer: (e = 41,383 > ¢t (DF = 18 and 0.05) = 28,869 => p < 0.05 => H1).
The data show the relation of the doubt about the veracity of the label information
which varies according to the place of residence of the respondents.

A dietary regime in relation to confidence in the veracity of label information: (*e =
10,361 > 2t (DF =2 and 0.05) = 5,991 => p < 0.05 => H1. From the data it can be seen
that there is a statistical correlation between a dietary regime and the doubt about the
veracity of the label information. Respondents who are on a special dietary regime have
more confidence in the veracity of information on labels than those on a traditional
dietary regime.

Sex of the respondents in relation to the importance of labels on food products: Nearly
70% of both sexes believe that the label on food products is very important. (y*¢ =
1,512 <yt (DF =3 and 0.05 ) = 7,817 => P > 0.05 => HO). Even here are the values
approximately equal according to the sex of the respondents so that the statistics did not
detect statistical significance for these two groups of respondents.

Age group and the importance of the label on food products: (y*e = 42,291 > y*t (DF
=9 and 0.05) = 16,919 => p <0.05 => H1). The data show that there is a significant
statistical correlation between age group and knowledge of the importance of the label
on food products. Respondents aged over 30 are more likely to consider the label on
food products very important compared to younger respondents.

The level of education of consumers in relation to the opinion of the importance of the
label on food products: (y*e =54,244 > y*t (DF =9 and 0.05 ) = 16,919 => p < 0.05
=> H1). From the data it can be noted that there is a significant statistical correlation
between the level of education of respondents and knowledge of how important is the
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label on food products (more educated respondents are more likely to believe that it is
important).

The opinion about the importance of the label on food products in relation to the place
of residence of the consumer: (y*e = 141,466 > y*t (DF = 27 and 0.05) = 40,113 =>p
< 0.05 => H1). From the data it can be seen that the respondents’ attitude towards the
importance of the label on food products varies among respondents’ according to the
place of residence.

A dietary regime and opinion about the importance of the label on food products: (*e
= 4,560 < ¢*t (DF = 3 and 0.05) = 7,817 => P > 0.05 => HO0). The data show that
between a dietary regime and the importance of the label on food products no statistical
differences were found in terms of homogeneity of responses to questions.

Frequency of reading the label in relation to the opinion of what the label should
contain: (y*¢ = 97,862 > ¢*t (DF = 6 and 0.05) = 12,592 => p < 0.05 => H1). According
to the data it can be seen that the frequency of reading the label and knowledge of what
the label should contain stand in a significant statistical correlation. Respondents who
always read the label fully know what the label should contain.

Frequency of reading the label and the opinion about whether proper labelling is an
integral part of product quality: (y*e = 43,772 > y*t (DF = 6 and 0.05 ) = 12,592 =>p
< 0.05 => H1). According to the data it can be seen that the frequency of reading the
label and the opinion that proper labelling is an integral part of product quality stand in
a significant statistical correlation. Respondents who always read the label believe that
proper labelling is an integral part of product quality.

Frequency of reading the label in relation to the confidence in domestic and foreign
producers: (y*¢ = 36,478 > y*t (DF = 9 and 0.05 ) = 16,919 => p < 0.05 => H1).
According to the data it can be seen that the frequency of reading the label and
the confidence in domestic and foreign producers stand in a significant statistical
correlation. Respondents who always and often read the label trust domestic more than
foreign producers.

Frequency of reading the label in relation to the confidence in the veracity of the label
information: (y*e = 48,275 > y*t (DF = 6 and 0.05 ) = 12,592 => p < 0.05 => HI) .
According to the data it can be seen that the frequency of reading the label and the
confidence in the veracity of the label information stand in a significant statistical
correlation.

Frequency of reading the label in relation to the opinion about the importance of the
label on food products: (y*e¢ =50,579 > y*t (DF =9 and 0.05 ) = 16,919 => p < 0.05
=> H1). According to the data it can be seen that the frequency of reading the label
and knowledge of the importance of the label on food products stand in a significant
statistical correlation. Respondents who believe that the label on food products is very
important always or often read the label.
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Knowledge of the contents of the label in relation to the opinion that proper labelling is
an integral part of product quality: (y*e = 73,987 > %*t (DF =4 and 0.05) = 9,488 =>p
< 0.05 =>H1). The data show that there is a significant statistical correlation between
the observed values. Respondents who think that they know what the label contains
believe that a proper labelling is an integral part of product quality.

Knowledge of the contents of the label in relation to confidence in domestic and foreign
producers: (y*e¢ = 14,598 > ¢t (DF = 6 and 0.05) = 12,592 => p < 0.05 => H1). The
data show that there is a significant statistical correlation between the opinion about
what the label should contain and the confidence in domestic and foreign producers.
Respondents who know what the label should contain trust more domestic producers.

Knowledge of the contents of the label in relation to the confidence in the veracity of the
label information: (y*e = 35,817 >yt (DF =4 and 0.05) = 9,488 => p < 0.05 => H1).
The data show that there is a significant statistical correlation between the opinion of
what the label should contain and doubt in the veracity of the label information.

Knowledge of the contents of the label in relation to the importance of the label on food
products: (y*e= 53,970 > y*t (DF = 6 and 0.05) = 12,592 => p < 0.05 => H1). The data
show that there is a significant statistical correlation between knowledge of what the
label should contain and the importance of the label on food products. Respondents
who know what the label should contain believe that it is very important.

Proper labelling in relation to the confidence in domestic and foreign producers: (y*e
= 38,706 > y?t (DF = 6 and 0.05) = 12,592 => p < 0.05 => H1). The data show that
there is a significant statistical correlation between the opinion that proper labelling is
an integral part of product quality and confidence in domestic and foreign producers.
Respondents who believe that proper labelling is an integral part of product quality
have more confidence in domestic producers.

Proper labelling in relation to food products: (y*e = 75,866 > y*t (DF = 6 and 0.05) =
12,592 =>p <0.05=>H1). The data show that there is a significant statistical correlation
between the opinion that proper labelling is an integral part of product quality and the
importance of the label on food products. Respondents who think that proper labelling
is an integral part of product quality, consider the label on food products to be important.

Confidence of consumers - respondents in domestic and foreign producers in relation
to the importance of the label on food products: (y*e= 34,379 > %*t (DF = 9 and 0.05)
=16,919 => p < 0.05 => H1). According to these data it can be seen that consumer
confidence in relation to the importance of the label on food products are in a significant
statistical correlation.

Confidence in the veracity of the label information in relation to the opinion of the
importance of the label on food products: (y*e = 68,611 > ¢t (DF = 6 and 0.05) =
12,592 => p < 0.05 => H1). From the given data it can be seen that the doubt about
the veracity of the label information and the opinion of the importance of the label on
food products stand in a significant statistical correlation. Respondents who believe
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in the veracity of the label information consider the label on food products to be very
important.

Among the available data on the label respondents most often check: expiry date, then
the name of the producer, ingredients, method of preparation and products storage.

Discussion

The research results can be useful to different participants in the field of consumer
rights protection in order to educate consumers about their rights and insist on the
compliance with prescribed procedures by the companies which appear on the market.

Consumer protection organizations should consistently insist on informing consumers
about their rights as well as ways to fight for those rights. If we take into account
that a right carries with it obligation, citizens would be in some way obliged to know
the basic contents of the label. Socially responsible behavior of companies implies
business activity which is in a function of appreciating and harmonizing interests of
different interest groups (stakeholders) of the company, such as consumers, employees,
investors, the community (Stankovi¢, Djuki¢, 2006).

Conclusions

This research showed that more than half of the respondents always or often read the
label. Men and women have a similar relationship to the frequency of reading the label
and its contents.

A different study was conducted to assess the use of food labels in making choices
on packaged snack and its associated factors among adolescents. A cross-sectional
study was conducted in 2012 among 542 Grade 12 students in Sri Lanka. Adolescents’
use of labels was assessed by practices (label reading frequency and attention paid to
label contents ). The majority (74.5 %) was frequent (‘always’ or ‘most often’) label
readers with female predominance (p<0.05). The majority (84 %) had good knowledge
(obtaining more than the 75(th) percentile mark) on interpreting labels. Although not
statistically significant, ‘unsatisfactory’ label use was higher among males (73 %),
purchasing power (70.4 %) and unhealthy snacking behaviour (73 %). Among the
marketing strategies, identifying known brands (73.2 %) and imported products (75.8
%) as ‘good’ products were significantly associated with ‘unsatisfactory’ label use
(p<0.05). Despite having good knowledge and positive attitudes, food label use is
unsatisfactory among adolescents. (Talagala, Arambepola, 2016)

The obtained results also show that more educated consumers are more likely to read the
label and know more about its contents. These consumers are more likely to consider
the label information an integral part of product quality and have more confidence in
the veracity of information on the label.

Results of this research were similar to the results of research conducted by Viola et
al. (2016). To evaluate the consumers’ knowledge and perception about food-labels a
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brief questionnaire was developed and shared on Facebook between January-March
2016. Most of the participants were young adults with higher education. They declared
to read the foodlabels quite often. Despite owing limited knowledge in basic nutrition
principles and food-labelling they were generally able to recognize healthier products
looking over their nutritional fact tables.

Respondents who know what the label should contain, pay more attention to it.

The conducted research yielded many new insights and opened some new issues for
further elaboration and research. Further research should be focused on the following
aspects:

- checking the conclusions of this study with a larger sample;

- implementation of continuous research in this area, which would be conducted by the
Ministry of Trade and tourism services;

- examination of consumer behavior by other methods other than surveys;

In accordance with the conclusions of Viola et al. (2016), despite the fact that consumers
have significant knowledge of the importance of the label and consider it an integral part
of product quality, there is room for further improvement in terms of insisting on the
consistent implementation of the legislative and legal regulations and other regulatory
requirements in companies on the one hand and consumer education on the other.
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Summary

The subject of paper is export competitiveness of food manufacturing of Republic of Serbia
during the period 1996-2016. The analysis of export competitiveness was realised by
using the following indicators: Revealed comparative advantage (RCA), Competitiveness
growth index (RCAI), Index of net business performance (RCA2), Index of contribution
to the trade balance (CTB), Grubel-Lloyd index (GLI) and Michaely index (MI). The
results show that RCA values were positive in all years, which speaks of comparative
advantage of this industry on the domestic market. Since the RCAI values were higher
than one, they revealed export competitiveness. The positive values of RCA2 during the
period 2005-2016 bear witness of contribution of food manufacturing in foreign trade
balance of Serbian economy. The average value of CTB index was 3.998 and its positive
annual values showed that the contribution of food manufacturing in the total trade
balance was positive. The change of GLI values pointed to the loss of ability of the sector
to create surplus of national trade balance. Positive annual values of MI confirmed the
competitiveness of food manufacturing, but also its insufficient specialisation.

Key words: Export competitiveness, indicators of competitiveness of an industry, food
manufacturing, Republic of Serbia

JEL: L66

Introduction

Although characterised by long history of development, food manufacturing is in the
constant process of structural adjustment, conditioned by globalisation, liberalisation
of world trade and national markets of food products, rapid development of individual
markets of developing countries (e.g. India and China), fast development of technology
(information-communication technology, biotechnology, genetic engineering etc.)
in the domain of (primary and final) agricultural production, distribution and sale,
as well as the changes of customers’ preferences due to income growth, change of
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structure (ageing) of the population and life and nourishing habits. All these factors
influence development and competitiveness of food manufacturing in the world. The
scope of traditional agricultural products is permanently increasing, together with the
development of new products and methods of production and organisation of supply
chains within food manufacturing.

Favourable geographic position (favourable climate) and relatively large areas of
high-class agricultural soil, long tradition of production and relative preservation of
productive agricultural and industrial capacities create favourable conditions for further
development of food manufacturing in Serbia and larger export on global market.

Food manufacturing is a domain in which Serbia has significant export potential.
However, as comparative advantage is not enough per se, export potential of domestic
food manufacturing is not adequately exploited due to low competitiveness of domestic
food companies and the products themselves.

The subject of research in this paper is export competitiveness of food manufacturing of
Serbia during the period 1996-2016. Food manufacturing products are mostly the subject
of international trade, which is the reason why their technological characteristics, quality
and prices are permanently tested in open economy on both domestic and foreign markets.

Due to the lack of generally accepted synthetic indicator of the achieved level of
competitiveness of an industry, the aim is to reach the appropriate answer to the issue of
achieved level of competitiveness of food manufacturing of Serbia during the observed
period, by using the most frequently applied partial indicators.

In the paper, the competitiveness of food manufacturing of Republic of Serbia was
considered with the help of most significant partial indicators of export competitiveness
at the level of industry. The calculation of individual indicators respects the fact that
many products of food manufacturing differ by their raw origins, degree of procession,
i.e. technological complexity and value added such as food and live animals, beverages
and tobacco, oil seeds and oleaginous fruits and animal and vegetable oils, fats and
waxes. In accordance with Standard International Trade Classification (SITC) Revision
3, food manufacturing includes the following sections:

e 0 - Food and live animals (00 - Live animals, 01 - Meat and meat preparations, 02
- Dairy products and birds’ eggs, 03 - Fish, crustaceans, molluscs and preparations
thereof, 04 - Cereals and cereal preparations, 05 - Vegetables and fruits, 06 - Sugar,
sugar preparations and honey, 07 - Coffee, tea, cocoa, spices, and manufactures
thereof, 08 - Feedstuff for animals (excluding unmilled cereals), 09 - Miscellaneous
edible products and preparations);

e | - Beverages and tobacco (/1 - Beverages, 12 - Tobacco and tobacco manufactures);

e 22 - Oil seeds and oleaginous fruits;

e 4 - Animal and vegetable oils, fats and waxes (41 - Animal oils and fats, 42 - Fixed
vegetable oils and fats, crude, refined or fractionated, 43 - Processed Animal and
vegetable oils and fats).
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The input data for assessment of export competitiveness of food manufacturing of
Serbia for the period 1996-2016 are taken over from UNCTADstat database (http://
unctadstat.unctad.org/wds/ReportFolders/reportFolders.aspx?sCS_ChosenlLang=en).
The selected database makes possible the research related to export and sector
competitiveness of food manufacturing of Serbia on domestic and global markets
according to SITC Revision 3 International Trade Classification of Products.

Calculation of statistical variables for measuring export competitiveness of food
manufacturing was done by using the application in MS Excel, created for this case. By
applying appropriate statistical methods the competitiveness of food manufacturing of
Serbia was analysed. The interdependence of the selected data was analysed by statistical
methods of correlation analysis. The strength and direction of mutual dependence between
the selected variables was analysed by calculating the coefficient of correlation.

The obtained data, ordered in statistical series were analysed in order to reveal the
structure and mutual influences of structural factors. The aim of statistical analysis was
directed towards the detection of “frequency distribution”, i.e. detection of distribution
of frequency of occurrence of specific properties of numerical expressions. In addition
to statistical, correlation analysis was also used, which revealed the existence and
important characteristics of relations between data, i.e. different data groups. Correlation
analysis cannot describe all properties of the detected relations, but only their existence
and frequency.

The paper includes six sections. After the Introduction, the second section analyses
the position food manufacturing of Serbia on global market. After the review of the
concept of competitiveness at the level of an industry, the third section presents most
often used indicators of export competitiveness in certain manufacturing industries.
The fourth presents the indicators of competitiveness in Serbia during the period 1996-
2016. In the fifth section the obtained results are discussed. Finally, certain conclusions
are sublimated in the sixth section.

Position of food manufacturing of Republic of Serbia on global market

Inthe conditions of open market and global competitiveness, competitive position of domestic
food manufacturing can be considered by using indicators of export competitiveness, i.e.
based on export potential, participation of the sector in total export-trade exchange and
follow-up of other export performances of the food manufacturing sector.

During the period 1996-2016 Serbian food manufacturing made the greatest export in
2016, while significant scope of export was recorded in 2014 as well. After gradual
decrease of value of export during the period 1996-2000, Serbian food manufacturing
permanently recorded increase, which was interrupted in 2009 due to negative effects
of global economic crisis. However, in 2010, the value of export increased again until
2015, when it slowed for a while, to reach its highest value in 2016.
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The import mostly followed the dynamics of export until 2008. In 2010, after a
significant fall in comparison to 2009, the import firstly stagnated and gradually
recovered in the next four years. Gradual increase of import lasted until 2015 and 2016,
when it repeatedly decreased.

Serbian food manufacturing realised the largest scope of foreign trade exchange in
2014, after continuous growth which, with a mild slowdown in 2005 and 2009 began
as early as in 2001, with considerably advanced scope of foreign exchange during
the period 2010-2014. After the highest recorded value in 2014, the score of Serbian
food manufacturing foreign exchange decreased in 2015, but it recovered in 2016 and
approached the highest level in 2014.

Table 1. Export characteristics of food manufacturing of Republic of Serbia during the
period 1996-2016

1996 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Export* s19] 290  885] 2,189] 2,407] 2,638 2,711] 2,985] 2,806] 3,124
Import* ssa|  345| 740|983 1,259] 1,408 1,533] 1.557] 1,508] 1,345
Foreign trade 1,103| 636 1,626 3,172| 3,666| 4,046| 4244| 4,542| 4,314| 4,469
exchange*

Trade balance* 65| -55| 145 1,205 1,147 1,230 1,178] 1,428] 1,298] 1,779

Coverage of
import by export
Share in

the export 282( 17.0| 17.5| 22.3| 204| 235 186 20.1( 21.0] 21.0

economy**

88.9| 84.0( 119.6| 222.6| 191.1| 187.4| 176.8| 191.7| 186.1| 232.3

Share in import

o 14.2 9.3 7.1 5.9 6.3 7.4 7.5 7.6 8.3 7.0
economy

Note: * in thousands USS$, **in %.
Source: Calculation of the author based on the data obtained from UNCTADstat database

During the period 1996-2005 Serbian food manufacturing had negative foreign trade
balance (deficit). Beginning with 2005 it realised surplus which significantly increased
during the period 2007-2010. The value of surplus in foreign-trade exchange had a
slightly cyclic movement during the period 2011-2015, to increase significantly in 2016.

The share of food manufacturing in total export had pronounced cyclic trend and it
reached 19.7% on average. The greatest share of food manufacturing in total export
was in 1996 (28.2%), while the lowest was in 1998 (14.1%), and in 2006 and 2007
(14.5% and 14.4%, respectively). After the low value which was recorded in 2007,
the share of food manufacturing in total export economy in the following two years
significantly rose (in 2009 it was 22.8%) and in the subsequent period in ranged from
18.6% in 2013 to 23.5% in 2012. In 2016, the share of food manufacturing in total
export was 21.0%, which was approximate to the share noted in 1999 (21.6%); 2004
(20.6); 2011 (20.4); and 2014 (20.1%).
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Graph 1. The position of food manufacturing in foreign-trade exchange of Republic
of Serbia
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Source: Calculation of the author based on the data obtained from UNCTADstat database

The share of food manufacturing in the total import was 8.7% on average during the
period 1996-2016. Food manufacturing recorded the greatest share in import in 1996
and 1997 (14.2%, respectively), while the lowest was during the period 2007-2010,
when the share of food manufacturing in the import ranged from 5.9% to 6.1%. In
2005, the share of food manufacturing in the import was 8.3%, to decrease to 7.0%
in 2016, which was approximate to the level in 2005 and 2006, and below the level in
2012-2015.

During the observed period from 1996 to 2016, the value of the exported products of food
manufacturing of Serbia exceeded the value of the imported products in the same sector,
thus the coverage of import by export was 131% on average, i.e. the value of export
exceeded the value of import by 31%. Unlike the period 1996-2004, when the coverage
of export by import was negative due to higher import than export, during the period
2005-2016, the export exceeded import to reach its highest coverage in 2010 and 2016,
when the coverage of import by export amounted 222.6% and 232.6%, respectively.

Competitiveness at the level of the industry: concept and indicators

In contemporary globalised economic conditions the necessity for realisation of
business activities on the international market has become increasingly pronounced. It
is becoming crucial factor of economic development for a great number of countries,
including the Republic of Serbia as a small open economy.

In order to realise export activities it is necessary to create and develop international
competitiveness. It is not possible to build and improve competitiveness only single
dimensionally because it is a pronouncedly complex and dynamic phenomenon.
Therefore, the development of competitive advantages is necessary for not only specific
products and economic subjects, but also economic and manufacturing industries and

EP 2018 (65) 1 (49-64) 53



Dusanka Jovovi¢, David Jovovié

national economy as a whole. In the greatest number of countries today, the essence
of competitiveness includes structure and development of industry together with the
method by which enterprises acquire and maintain their competitive advantages.

The concept of international competitive advantage involves the capability of enterprises,
industries and economies to build own competitive position within the national market
by using international criteria and key factors of competitiveness which dominate over
specific activities. In this concept, the most significant drivers of competitive advantages
are permanently created and searched for. Therefore, international competitiveness
implies the capability of an enterprise, a sector and whole economy to develop individual
competitive position within a national market, but according to international criteria.
At microeconomic level the methodology of measuring competitiveness is mainly
harmonised; it refers to the analysis of certain indicators related to specific market
segments where an individual enterprise is active, as well as to its market position.
The indicators of competitiveness of an enterprise that are related to its market share
at given moment and the change of market share are most often used. Other significant
indicators include the growth of profit, increasing number of employees, growth and
efficiency of investments, growth of productiveness, improvement of innovativeness, use
of information technologies, growth of shares, changes of sales on domestic and foreign
markets and evaluation of capability of an enterprise to maintain and develop during long
term in the conditions of growing international competitiveness.

On the other hand, various attitudes about measuring national competitiveness can be
found. The level of competitiveness of counties can be analysed by using different
methodologies and indicators. The quantification of competitiveness was relatively
simple when it was reduced to production capabilities with lower expenses. Then,
comparative analysis of expenses was used as a base in consideration of competitiveness.

In economic literature a greater number of export competitiveness can be found, i.e.
quantitative, qualitative and structural changes of export. The starting point is that
quantitative evaluation of international competitiveness is possible to achieve by
follow up of the share of national economy on international market, export share in
world export, the export per capita, current payment balance, changes of exchange rate,
productivity or the cost of labour. The used indicators are directed on results or inputs.

The indicators that are directed towards results provide the detection of ex-post
competitive position and are used for determination of competitiveness at the level of
sectors and on international market. The following indicators of export competitiveness
of a country and specific manufacturing industry are specifically pronounced for their
significance: Revealed comparative advantage (Balassa index or specialisation index)
— RCA, Competitiveness growth index - RCA1, Index of net business performance-
RCA2, Index of contribution to the trade balance — CTB, Grubel-Lloyd index — GLI
and Michaely index — MI (Sujova, Hlavackova, Marcinekova, 2015).

RCA is the most often used indicator of export competitiveness. It quantifies
comparative advantage of a country in international exchange of a certain product,
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i.e. comparative advantage of production in certain industry. (Rybakovas, 2009). It
exists in a few forms. In accordance with the methodology of International World
Centre UNCTAD and processing of World Trade Organisation (WTO), the analysis
in the domain of development of trade considers the difference between net export,
existing specialisation, trade deficit and theoretical net export. It does not include the
analysis of reasons that lead to comparative advantages of a country in the international
exchange, but detects present comparative advantages based on data on export results
of certain groups of products in the world export, while by comparing various periods, it
determines whether the change of export structure is realised, and whether comparative
advantages change by groups of products with more or less value added.

The formula for calculation of indicators of comparative advantages was developed
by Bella Balassa, presenting the so-called “Balassa index” or “Revealed Comparative
Advantage” (RCA) in 1965, which was later readjusted and modified (Hinloopen,
Marrewijk, 2001). This index is still most frequently used method for measuring
comparative advantages of economies of specific countries in the international trade
(Amighini, Leone, Rabellotti, 2011). Balassa index shows comparative advantage or
lack of export and its competitive capability. Thus the following formula is obtained:

RCA = In[(xsc/msc)/(Xc/Mc)], whereby:

P13
S

X — is export value of sector “s* of the country “c*,

m_ — is import value of sector “s* of the country “c*,
X, — is the value of total export of the country “c,
M_ — is the value of total import of the country “c*.

RCA < 0 points to comparative disadvantages of a product; RCA > 0, points to the
existence of certain comparative advantage in the export of product or industry to
which the product belongs, and RCA > 1 points to internationally competitive product
and industry (Klodt, 1993).

More significant modification of Balassa RCA formula was done by Austrian
Institute for Economic Research — WIFO Vienna, in order to enable the expression
of competitiveness at national level (Aiginger, Landesman, 2002). Based on WIFO
methodology, Competitiveness growth index - RCA1 was obtained, which enables
measuring the competitiveness of economy on regional and global markets.

Competitiveness growth index - RCA1 is obtained by comparison of export of certain
commodity group in total export of the observed country in relation to the value of
global export of the observed commodity group and total global value of export, and
is calculated by using the formula RCA1=(x_ /X (X /X). When RCA1>1 it reveals
comparative advantage of industry on global market and when RCA1<1, the group of
commodities has no competitive capability on the relevant market.

X, — export value of the sector s in the world,
X — total value of the export in the world.
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Index of net business performance - RCA2 quantifies the contribution of a certain sector
to creation of active trade balance, i.e. comparative advantage of export industry or a
product and its competitive capability (Balassa, 1965). It is obtained as a percentage
difference between export and import sector and sum of export and import of those
sectors, and is calculated by using the formula RCA2=(x_-m_)/(x _+msc). When
RCA2= -1, it means that no export exists (x = 0), and when -1 <RCA2 <0, it points
to comparative disadvantages. When RCA2 = 0, export = import, when 0 < RCA2 < 1,
it points to the revealed comparative advantage and when RCA2 = 1 it means that no
import exists (m = 0).

Index of contribution to the trade balance — CTB measures the contribution of certain
sectors to national trade balance. It is obtained as difference between real and expected
balance in economy (Melisek, 2012) and is calculated by using the following formula

Xge—Mge Ke—Mp  Xgetmge
CTB= - x100
X 4My XM X A+M,

The left part of equation is a real trade balance of the industry which is pondered by its
share in total foreign exchange of a country, which is inter-sector trade. The right part
of equation measures the expected trade balance of a sector, if each sector contributes
to the total trade balance according to its share in total trade. The difference between the
real and expected trade balance quantifies specific contribution to total trade balance.
CTB>0 means that real surplus is higher than expected and relative trade deficit is
lower than expected, thus the sector has positive contribution to total trade balance;
CTB <0 means that the sector has negative contribution to total trade balance, and real
results in comparison to the expected are negative or insufficient.

Grubel-Lloydov index — GLI is most often applied in the quantification of intra-
manufacturing trade, i.e. capacity of countries to utilise economy of scope (Grubel,
Lloyd, 1971). GLI measures export capability on macroeconomic level, i.e. analyses
the degree of presence of commodities with inter-sector character in foreign trade,
whereby higher degree of presence points to higher degree of national competitiveness.
The index is modified for evaluation at the level of industry and its calculation shows a
degree of presence of commodities in inter-sector foreign trade exchange of a country.

It is calculated by using the formula:

Xsc_Msc

GLI = 1 — 75—ms

TscyMsc
(Grubel, Lloyd, 1971). Xc Mc

GLI value moves within the interval from 0 to 1(0 < GLI <1). The closer it is to 1
it reveals approximately the same structure of production and export, i.e. higher
complementarity of the two markets and vice versa. The comparing value should be
mean value of GLI for all sectors in the country, or global value of the given sector
(commodity group).
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Michaely index - MI shows the degree of specialisation or the lack of specialisation of
the country in commodity group or industry (Michaely, 1962). It measures the share
of commodity group in total national export and share of commodity group in total
national import. It is calculated by using the formula

Xsc Mse
Ml = = =
i=1X i=1M

c c .

When the value of index ranges 0 < MI < 1 it points to a certain degree of specialisation
of a country in the commodity group, while when the value ranges -1<MI <0, it points
to insufficient specialisation of the country in the commodity group.

Coefficient of correlation - r is a statistical method of correlation analysis by which the
degree of mutual dependence of two connected variables is measured and calculated
by using the formula:

Y (x—FHy-7)
JZi.r—.?J:Zi_r—_FJ:

Where x is dependent and y is independent variable.

Correl( X Yi=r=

2

The strength of connection between variables is expressed in numerical values of
coefficient of correlation which range from +1, 0 to -1,0, so the closer the coefficients
are to 1 (+1, 0 and -1, 0), the stronger connection between the variables is.

Research results

Measuring export competitiveness of food manufacturing begins with the capability of
domestic enterprises to successfully recognise and satisfy the needs of domestic and
foreign customers in the conditions of fair competitive competition with the enterprises
from other countries, i.e. to sell their products on domestic and international markets
and use production factors more efficiently and better adapt to the conditions in their
surroundings (macroeconomic, social, ecological, political etc.).

The selection of indicators of competitiveness at the level of food manufacturing
is determined by an attempt to achieve the answer to the issue whether food
manufacturing of Serbia is competitive on domestic and international markets. The
proof of competitiveness is in greater amount of domestic products which are placed
on foreign markets, in comparison to the scope of foreign products in the same sector of
food manufacturing that are placed on domestic market, in the conditions of free trade
exchange and fair competition. The information about these facts can be obtained by
calculating the coefficients RCA, RCA1 and RCA2, as well as coefficients CTB, GLI
and MI. Time analysis of change of competitiveness indicator value shows the change
of competitiveness of food manufacturing of Serbia regarding its increase or decrease
during the considered time interval of twenty years (Table 2).
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Table 2. Indicators of competitiveness of food manufacturing of Serbia during the
period 1996-2016

Indicator/ Average
year 1996 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | ofthe
period

RCA 0.683| 0.600[ 0.904| 1.336| 1.170[ 1.150] 0.911| 0.979 0.929| 1.101 0.841

RCAL1 3.097] 2.537] 2.665| 3.016| 2.731 3.132| 2.410| 2.542] 2.552] 2.429 2.610
RCA2 -0.059] -0.087| 0.089 0.380] 0.313] 0.304f 0.278] 0.314| 0.301| 0.398 0.081

MI 0.139| 0.077| 0.104] 0.165| 0.141f 0.161] 0.111] 0.126[ 0.127] 0.140 0.110
CTB 7.046| 4.314| 3.648| 3.173| 2.996| 3.465| 2.073| 2.124( 2.130| 1.737 3.998
GLI 0.671| 0.709] 0.577] 0.416] 0.474[ 0.481] 0.574] 0.546[ 0.566] 0.499 0.610

Source: Calculation of the author based on the data taken from the UNCTADstat database

The average value of RCA index during the period 1996-2016 was 0.841. The fact that
in all the observed years the values of RCA were positive shows that food manufacturing
in Serbia has certain comparative advantages on domestic and export markets.

The index of growth of competitiveness had higher value than 1 (the average value was
2.610) during whole period, which points to significant degree of competitiveness of
Serbian food manufacturing on the international market, while cyclic changes of values
of indicators show that open competitive advantage was not based on sufficiently strong
basis, i.e. the issue of its long-term sustainability is reasonably questioned.

Positive values of the indicator of net trade exchange (ECA2) during the period 2005-2016
show positive contribution to foreign trade balance of economy and the existence of revealed
comparative advantage of domestic food manufacturing on domestic market. It was not the
case during the period 1996-2004, when food manufacturing had negative influence on the
change of foreign trade balance due to significant comparative shortcomings (Graph 2)

Graph 2. Change of values of indicators RCA, TCA1 and RCA2 for food manufacturing
in Serbia during the period 1996-2006
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Source: Calculation of the author based on the data taken from UNCTADstat database
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The indicator of net trade exchange (RCA2) is connected with the index of contribution
to trade balance (CTB) which points to positive contribution of the sector in creation
of active national trade balance and economic growth during the period 2005-2006, i.e.
negative influence of the sector of food manufacturing in the creation of foreign trade
balance during the period 1996-2004.

The average value of CTB index of food manufacturing (CTB=0.9362) and positive
annual values of CTB in food manufacturing show positive contribution of the sector in
total trade balance and presence of real surplus, which exceeded the expectations, with
relative deficit lower than expected, which is especially noticeable during the period
1996-2004 (Graph 3).

Graph 3. Change of values of indices CTB GLI and MI for food manufacturing in
Serbia during the period 1996-2016
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Source: Calculation of the author based on the data taken from UNCTADstat database

The average (MI=0.110) and positive annual values of Michaely index confirmed
certain competitiveness of domestic food manufacturing, but also its low specialisation
as a whole during the observed period.

The values of GLI show first high and then decreasing degree of presence of products
of food manufacturing in inter-sector foreign exchange. This points to the decrease of
capability of a sector to create surplus of national trade balance (the average value of
GLI index of food manufacturing in Serbia is 0.610).
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Figure 4. Indicators of competitiveness of food manufacturing in Serbia
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Source: Calculation of the author based on the data taken from UNCTADstat database

In order to reveal factors which influence comparative values of food manufacturing in
Serbia, by using the statistical method of correlation analysis the coefficients between
y (RCA, RC1, RC2, CRB and MI) and x (MI, GLI, Export FI RCA) were calculated,
whose values showed the degree of dependence between the selected indicators of
competitiveness of food manufacturing in Serbia (Table 3).

Table 3. Coefficients of correlation

Correlation y
X RCA RCA1 RCA2 CTB MI
MI 0.9091 0.8262 0.7328 -0.0959
GLI -0.9975 -0.6282 -0.8553 0.3770 -0.9121
Export FI 0.4686 0.8410 0.2942 0.3748 0.7894
RCA 0.6110 0.8657 -0.3897 0.9091

Source: Calculation of the author based on the data taken from UNCTADstat database

The presented coefficients of correlation in Table 3 show both positive and negative
connection between certain indicators of foreign trade competitiveness of food
manufacturing of Serbia in the period 1996-2016. Also, it is noticed that strong
mutual connection of the analysed indicators of foreign trade competitiveness of food
manufacturing in Serbia is predominant. Namely, out of the total of eighteen presented
coefficients of correlation, five show very high correlation (above 0.91), eight show
high correlation (0.71-0.90), three show significant correlation (0.41-0.70), one shows
low (0.21-0.40) and one is nearly without correlation (0-2.0)

Discussion

In the period 1996-2009, although with pronounced cyclic deviation, the increasing
values of RCA index show that comparative advantage of food manufacturing of
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Serbia gradually increased on both domestic and foreign markets. However, after 2011,
comparative advantage of domestic food manufacturing permanently decreased, with
certain recovery in 2016.

The previous results are largely confirmed by the average value and changes of
values of RCA1 index. The obtained values of this indicator point to relatively high
but changeable competitiveness of food manufacturing of Serbia on the international
market during the whole observed period.

During the period 2005-2016, positive values of net trade exchange (RCA2) show
positive contribution of food manufacturing to foreign trade balance of the country,
unlike the period 1996-2004, when that influence was negative.

The index of trade balance (CTB) shows positive contribution of the food manufacturing
sector in total trade balance, even real surplus exceeded the expected, i.e. relative deficit
was lower than expected, which was the case during the period in 1996-2004, while
after 2004, real surplus permanently decreased although the sector made surplus, since
the real surplus was lower that the really possible.

During the period 1996-2016, the constant fall of GLI was present with obvious cyclic
changes (e.g. from 0.968 points in 1997 to 0.49 points in 2016), which undoubtedly
points to the necessity of change in the structure of food manufacturing in Serbia and
its turn towards the trend of higher specialisation and production of groups of food
products with higher value added, in order to achieve increased GLI. The countries
with higher Grubel-Lloyd index have better manufacturing differentiation and growth
of productivity due to economy of scope. Significant increase of share of intra-
manufacturing trade in total trade would mean sustainable manufacturing development
and decrease of technological gap in food manufacturing and Serbian economy as a
whole in relation to the developed countries.

The change of MI values shows certain increase in specialisation of production in food
manufacturing of Serbia during the period until 2010, and also its decrease after 2012.
However, a pronounced cyclic character of annual evaluation of indicators, together
with the fact that in 2016 the specialisation of production was realised at the same
level as in 1996 point to an insufficient degree of specialisation of domestic food
manufacturing and strong need for higher specialisation on qualitatively higher bases.

The results of analysis of dependence between the selected indicators by using the
method of statistical correlation show that the competitiveness of the sector of food
manufacturing is under a strong influence of the following factors:

- The level of specialisation of the country for the products of sector,
- High level of inter-sector foreign trade exchange of the country,
- Export performances of the sector at national level,

- The share of sector in export of the country which has mainly positive contribution,
of the sector to active foreign trade balance of the country.
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Since the research in competitiveness of food manufacturing is insufficiently focused on
the methods by which the enterprises in this sector should improve the activities which
create higher value added and thus increase their competitiveness, the development
of those activities within the chain of values is still the basis for improvement of total
competitiveness of enterprises of food manufacturing, both in the country and worldwide.

Bearing in mind the fact that food industry is a set of complementary, but often mutually
technologically various activities (Food and live animals; Beverages and tobacco; Oil
seeds and oleaginous fruits; and Animal and vegetable oils, fats and waxes) with various
roles in the chain of values, it follows that various activities have various bearers of
competitiveness. Therefore the development of long-term competitiveness in the domain
of food manufacturing cannot be based on the exploitation of natural resources only, but it
has to be increasingly established on production and market realisation of technologically
complex products and services with higher value added which, only in their basis, rely on
intensive exploitation of various kinds of raw materials of vegetative and animal origin.

Conclusion

Food manufacturing produces a wide range of internationally exchangeable products of
various technological complexity, life span and monetary value. At the same time, these
products satisfy existential needs of people, and on the other hand, their consumption
is under a significant influence of various social and religious norms, and increasingly
fashion trends, which makes competitiveness of food manufacturing mainly different
from the competitiveness of other sectors of economy. Pronounced fragmentation
of its structure and its increasing exposure to pressure of progressively concentrated
and globally profiled retailed sector only complicate already rigorous conditions for
competitiveness in food manufacturing.

Although with the most significant comparative advantages, export competitiveness of
food manufacturing of Serbia is at significantly lower level in comparison to the really
possible and necessary level. Weakness of competitiveness of food manufacturing of
Republic of Serbia is seen in the fact that it is predominantly realised on the basis of
extensive production and export of primary agricultural products (cereals, raspberries,
apples etc.) of law price and value added, not on the basis of manufacturing complex
food products of high quality and high value added.

In order to improve competitiveness of food manufacturing on domestic and global
markets, it is necessary for domestic food enterprises to adopt the latest productive,
managing and marketing techniques, whose consistent application will contribute to the
growth of manufacturing and export of food products and maintain the existing level of
employment with favourable labour conditions and higher income level. This will enable
domestic food enterprises to fulfil increasing needs of domestic and foreign customers
more efficiently, faster and more effectively react to changeable conditions in global
environment, significantly increase the scope and quality of production and export, and
make domestic food manufacturing competitive on global market for a long time.
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KONKURENTNOST PREHRAMBENE INDUSTRIJE REPUBLIKE
SRBIJE
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Sazetak

Predmet rada je izvozna konkurentnost prehrambene industrije Republike Srbije u
periodu 1996-2016. Analiza izvozne konkurentnosti je realizova pomocu indikatora
Revealed comparative advantage (RCA), Competitiveness growth index (RCAI), Index
of net business performance (RCA2), Index of contribution to the trade balance (CTB),
Grubel-Lloydov indeks (GLI) and Michaely index (MI). Rezultati su pokazali da su
vrednosti RCA bile pozitivne u svim godinama, sto govori o komparativnoj prednosti ove
grane industrije na domacem trzistu. Buduci da su vrednosti RCAlvece od jedan, znaci
da je ona bila i izvozno konkurentna. Postojanje pozitivnih vrednosti RCA2 u periodu
2005-2016. svedoci o doprinosu prehrambene industrije spoljnotrgovinskom bilansu
srpske privrede. Prosecna vrednost CTB indeksa iznosi 3,998 i njegove pozitivne godisnje
vrednosti pokazuju da je doprinos prehrambene industrije ukupnom trgovinskom bilansu
pozitivan. Kretanje vrednosti GLI ukazuje na gubitak sposobnosti sektora da stvori
visak nacionalnog trgovinskog bilansa. Pozitivne godisnje vrednosti MI potvrdile su
konkurentnost prehrambene industrije, ali i njenu nedovoljnu specijalizaciju.

Kljuéne redi: izvozna konkurentnost, pokazatelji konkurentnosti grane, prehrambena
industrija, Republika Srbija.

3 Redovni profesor, Pravni fakultet, Lole Ribara 29, 38220 Kosovska Mitrovica, 0643749133,
dusanka.jovovic(@pr.ac.rs

4 Vanredni profesor, Poljoprivredni fakultet, Kopaonicka bb, 38228 LeSak, 063203181,
jovovicdavidl @gmail.com

64 EP 2018 (65) 1 (49-64)




THE IMPORTANCE OF BANK CREDITS FOR AGRICULTURAL FINANCING IN SERBIA

Original scientific paper Economics of Agriculture 1/2018
UDC: 336.717.5:338.434(497.11)
doi:10.5937/ekoPolj1801065P
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Summary

Agricultural loans present unutilized bank credit market segment in Serbia. This is
not only missed profit opportunity for banks, but also serious deficiency that slows
down the development of agriculture and rural areas. Paper uses FADN, NBS and
bank balance sheet data in order to analyse supply and demand side of this credit
market segment, with the aim to better understand the conditions for its development.
Paper recommends better education of producers and lenders. Banks should better
understand the requirements of agricultural producers and risks of the production to be
able to create tailored credits. Insurance has very important role in specific risk hedging
and can facilitate agricultural loans. There is also a need to adjust the conditions for
obtaining subsidized loans, while the land size is considered as a key prerequisite for
obtaining loans in the situation of large fragmentation of properties.

Key words: bank credits, subsidized loans, financing the agriculture, subsidies
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Introduction- characteristics and the most important problems of agricultural
production in Serbia

Agricultural sector has an important role in Serbian economy. The share of agriculture,
forestry and fishing in gross value added in 2016 was 6.5%. It employed 18.5% of
the total number of employed persons in 2017 and has a share of 7% in total export.
Additionally if we add data for manufacture of food products, beverages, tobacco, than
the share of such production in Serbian export is much more significant, around 22%
(Statistical Office of the Republic of Serbia). Besides, agriculture plays an important role
in the socio-economic and political context, since the government declares agriculture
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as sector of strategic importance. Despite its importance, Serbian agricultural sector is
faced with numerous problems, which significantly limit the utilization of its potentials.

The reform of the agricultural sector was one of the most problematic parts of the
transition process. The economic and social problems of rural areas in Serbia stayed
out of the main focus of policy makers. The systematic and comprehensive efforts for
creating efficient mechanisms to activate and exploit their potentials are still missing.
That is why this process caused social tensions and the growth of rural poverty and
inequality. During the privatization of cooperatives and state agricultural enterprises,
employment was not in the focus. At the same time, there was no systematic effort
to encourage the growth of entrepreneurship and private initiative in rural areas,
which significantly reduced opportunities for alternative employment and led to rising
poverty among rural population. Rural areas make 90% of Serbian territory with almost
2/3 of total population (Mani¢, Popovi¢, Stojanovi¢, 2017). Nearly 52% of rural
households have no other income, except agricultural (Cvijanovi¢, Subi¢, Parausic,
2014). Inadequate economic structure of rural areas, high unemployment, low earning
capacity, bad infrastructure and similar, caused a serious process of depopulation
(depopulation process in Serbia is the most severe in Europe). Rural population,
between two censuses decreased for almost 11%, and the worst situation is in the South
and East Serbia where decrease of 20% was recorded (Mani¢, Popovi¢, Molnar, 2012).
Young people leave rural areas and there is a decreasing rate of population growth,
which resulted in deterioration in the age structure. According to the census data, two
thirds of the rural population is older than 65, while the participation of young people
up to 14 years is less than 14%. In the future Serbia will be faced with a problem of
lack of rural labour.

When it comes to agriculture, the main problems in rural areas could be summarized as
follows: small farm size, outdated production technologies and machinery, and thus
low productivity, the lack of adequate infrastructure (e.g. storage/cooling facilities,
inadequate irrigation and drainage systems), insufficient, inadequate and inconsistent
state support, limited economic activity, bad demographic and education structure
of rural population, lack of entrepreneurship and initiatives, limited membership in
cooperatives or associations of producers, and inadequate planning by local government.
In many areas of production, producers are faced with uncertainty - price for their
products isn’t set in advance, they are variable, which make long term planning and
investment difficult. Since the majority of producers are small and fragmented their
bargaining power is very weak. Furthermore, one of the most important obstacles to the
growth and development of agricultural sector is the lack of adequate financing.

Financing of agriculture in Serbia

Serbian agricultural sector has a range of different financial products available.
They could be obtained from banks, state funds, leasing companies, microfinance
organisations and integrators (large food processing companies that finance the
agricultural production sector in the form of production inputs such as seeds, fertilizers
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and pesticides) (USAID, 2013). On the other side, the access to those funds is very
limited for the majority of small producers, since they don’t meet the loan conditions.

Main sources of financing of the agriculture in Serbia encompass the following: (1)
Agrarian budget of the Republic of Serbia, Vojvodina and local municipalities; (2)
Specialized state financial institutions’ loans - Development Fund of the Republic of
Serbia, Vojvodina’s Development Fund for Agriculture, Vojvodina’s Development
Fund, and partly the Capital Investment Fund of Vojvodina followed by guaranties
from Vojvodina’s guaranty fund; (3) Subsidized loans of the Ministry of Agriculture;
(4) Commercial bank loans; (5) Financial leasing; (6) [PARD program.

As in more developed countries financing in Serbia demands state support.* Agricultural
policy is still characterized by low allocation of resources to agrarian budged. Budget
for the agriculture as a form of state support to agriculture is implemented dominantly
through subsidization of agricultural production and investments. Budget for the
agriculture presents 4.78% of the planned budget revenues of the Republic of Serbia
in 2017 and is planned to be higher in 2018, reaching RSD 44 billion (Ministarstvo
poljoprivrede, Sumarstva i vodoprivrede. 2017). Financing of agriculture is, in addition
to state budget, provided from development funds and municipalities’ budgets.

Subsidized loans of the Ministry of agriculture are from 2004 provided from agricultural
budget via commercial banks and were characterized by low interest rates. In 2017
the Ministry of agriculture subsidies the part of the interest on the loans provided by
commercial banks. Loans with maturity of 1-3 years with grace period of one year,
or 3-5 years to maturity are provided in local currency without FX clause. Fixed
interest rate is 3% p.a. or in special occasions 1%. A physical person - the owner of a
commercial family farm and an entrepreneur can exercise the right to credit support,
provided that the total loan amount is up to RSD 6,000,000. A legal entity can exercise
the right to credit support provided that the total loan amount is up to RSD 18,000,000
(Subvencije u poljoprivredi, 2017).

Commercial bank loans for agriculture were for years characterized by high interest
rates, FX indexation, short term maturities often without grace period, with high pledge
and insurance costs. Now, loans are provided with lower interest rates due to significant
fall of the reference interest rate of the NBS in the previous period. Financial leasing
is relevant financing vehicle from 2003 predominantly for procurement of agricultural
machinery and equipment.

By becoming the candidate country in 2012 Serbia can apply for pre-accession funds.
The relevant program for financing of the agriculture is the [PARD program with an
aim to help the accessing counties to prepare for the implementation of the Common

4 e.g. CAP measures in EU and affordable agricultural loan financing in USA.

5 For physical person with a place of residence in an area with difficult working conditions in
agriculture, that has reached a maximum of 40 years of age in the current year, or which is
of a female sex.
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Agricultural Policy. The financing of agriculture from IPARD funds is realized on the
principle of co-financing and pre-funding. The part of funds is provided from this fund
and the rest should be financed from domestic public and private funds. According to
the Ministry of Agriculture, the first tender for European funds is announced at the end
of December 2017 for the purchase of tractors and other mechanization. Agricultural
producers will have at their disposal 8.3 million euros, and they can count on the refund
of 60 percent of the money invested. According to announcements from the Ministry,
Serbia will be able to use a total of EUR 175 million from IPARD funds by 2020
(Ministarstvo poljoprivrede, Sumarstva i vodoprivrede, 2015).

In order to test for the relevance of the subsidies in Serbian agricultural financing,
we referred to FADN data. The analysis was made on the available FADN data on
total subsidies (except for investments) for available years 2014 and 2015. Both years’
samples were analysed (1,052 households in 2014 and 1,247 in 2015). Out of the
total number of farms in both years, those who didn’t receive subsidies in one year
were excluded, and only the farms that exist in both samples were observed. The total
number of analysed data was then reduced to 877 per year. From the total number of
observed farms, there were 323 that faced the increase in subsidies in 2015 compared
to 2014, which represents 37% of all observed farms recipients of subsidies. The fall in
subsidies occurred in 461 out of 877 farms, which represents 53% of observed farms.

Table 1. The results of testing the significance of the difference in the average amount
of subsidies in 2014 and 2015

Sample 2015 Sample 2014
Average value of subsidies, in RSD 357721.9789 470708.3
Variance 3.7227E+11 4.61E+11
Number of observations 877 877
Pearson’s correlation coefficient 0.764087615
Number of degrees of freedom 876
t statistics -7.477851428
P(T<=t) value one-sided test 0.00
t critical value, one-sided test 1.646594942
P(T<=t) value double-sided test 0.00
t critical value, two-sided test 1.962675695

Source: Calculation of the authors based on the FADN data

By testing the hypothesis on the equivalence of average value of subsidies in 2014
and 2015, it has been confirmed that there are statistically significant differences in the
average level of subsidies in the observed two years for the observed farms. In addition,
there was a decline in the average value of total subsidies in 2015 compared to 2014.
This is a consequence of the change in subsidies per hectare, farms up to 20 hectares may
be beneficiaries of these measures (earlier also larger farms had possibility to apply for
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subsidies per hectare). This also may indicate reforms of the state support - budget related
payments will be governed toward institutional and structural reforms with the aim to
create market environment for agricultural competitiveness growth in the future.

Offer of bank loans for financing agricultural production

From 30 banks that operated in Serbia in 2017, special offers for agricultural producers
have 10 banks. Out of that number, PoStanska Stedionica has only cash credits for
agricultural producers and NLB bank offers only loans from the subsidy program of
the Ministry of Agriculture. This means that only 8 banks have offers of agricultural
credits. List of those banks is given in the table 2:

Table 2. List of banks that have special offers of agricultural credits

Rank in the first ten banks according to the

The bank size of bank assets

AIK Banka (Agroindustrijsko komercijalna

! banka) 3
2 Banka Intesa 1
3 Credit Agricole

4 Komercijalna Banka 2

5 Opportunity Banka

6 OTP Banka

7 ProCredit Banka
8 Sberbank

Source: Web sites of banks, NBS (2017), Bankarski sektor u Srbiji, Izvestaj za IV tromesecje
2016. godine, Sektor za kontrolu poslovanja banaka, jun

Two largest banks in Serbia according to the size of bank assets (Intesa and Komercijalna
banka) offer products specialized for agricultural needs, and AIK bank that is ranked as
the 5. Other banks are small, they don’t belong to the group of the first ten. This means
that banks didn’t find their interest in creating loans for agricultural producers, so that
this market niche is not very interesting to them. Only around 3.1% of total bank loans
granted are to registered agricultural producers (NBS). The level of market in the farm
business should increase, they should rely more on their own capacities and market
sources of funds, and not just on the state support, in any aspect of business. That is why
it is important to find ways to overcome this situation, to analyse main obstacles for the
development of agricultural loans market and discover ways to motivate profit oriented
banks to exploit this market opportunities, in the situation where non-performing loans
(NPL) to business are very high (15.6%). Among the key industries, agriculture has the
smallest level of non-performing loans- 4.7% (NBS, 2017).
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Farms can obtain different short and long term loans from banks. These loans are
designed for meeting short-term liquidity needs, purchasing working capital, as well as
long-term investments in equipment and land. Usual minimal conditions for getting a
bank loan are to have a registered farm with a minimum 1 year of farming experience
and to have regular credit history (in the past 12 months, the client can’t have reported
active or historical delay in servicing its obligations to banks longer than 60 days).
Sometimes other conditions exist as well, like the minimum surface of the land being
cultivated, minimum annual income or production contract signed with a processor
(Web sites of banks).

Agricultural producers can take loans with the purpose of financing working capital
in agriculture (seeds, seedlings, fertilizers, protective chemicals, fuels, animal feed,
livestock stock, and other raw materials in agriculture). These loans are with short term,
up to 24 months, in dinars, dinars with a currency clause or in euros; minimal amount
is 100,000 dinars (in some banks it goes up to 5,000 euros) and maximum 70% of the
value of contracted production. Some banks offer grace period (when only interest is
paid) of 12 months. Interest rate varies, it depends on the loan currency and exchange
rate risk, whether it is fixed or variable, and different bank costs and fees. The overview
of interest rates from banks’ offer (only interest rates shown on web sites of banks) is
given in the table 3:

Table 3. Interest rates on bank short term credits for financing working capital for
farms (an excerpt from the offer of banks)

Fixed interest rate Variable interest rate
Nominal Effective*® Nominal Effective*®
6.5% 6.75
9.5% 14.23% 5.75%+3M belibor 15.88%
0, -+ 3
Credits in dinars 9-45% 16.05% (69..1878/“0/0)61\/I peltber
24% 27.05%
(Special program)
24.75% 33.06% Reference interest rate|11.55%
NBS+4 p.p.
6.5% 6.75
Credits in dinars with the|11.5% 12.22%
currency clause 7.95% 12.27%
17.95-26%
Credits in Euros 12-14% 6.95%+3M belibor 12.72%

* Effective interest rate depends on the amount of a loan, while some costs are fixed, and thus
the same independent of the amount of a loan. Beside, bank fees and other costs could differ.

Source: Bank's web sites
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For financing the permanent working capital, loans with longer maturity are also
available, up to 5 years, (they are designed for animals breeding over 12 months,
financing the production of perennial plants, restructuring of liabilities, permanent
working capital to expand production and refinancing of loans in other banks). They
could go up to 300,000 euros, in dinars or dinars with the currency clause, with grace
period up to 6 months (in the case of perennial plants grace period could be up to 24
months). Interest rate goes from 14% nominal or 40.36% effective interest rate for
credit in dinars and 9.95% nominal or 28.97% effective interest rate.

Agricultural producers could obtain also investment loans, designed for financing of
construction/adaptation/reconstruction of economic facilities; infrastructure works on
the holding; formation/extension of the basic herd, reproductive livestock fund; raising
perennial plantations; irrigation and anti-hail protection systems; greenhouses, cold
storages, dryers, storage capacities and related equipment; equipment for processing of
primary agricultural products; purchases of used machinery and equipment; purchase
of agricultural land and economic facilities; and refinancing of existing loans. Credit
could be in dinars, dinars with currency clause or Euros, with the maturity up to 120
months (in some cases with the maturity of 15 years) depending on the purpose and
currency clause, grace period is up to 24 months, available amount is from 5,000
(somewhere 10,000) -100,000 Euros or maximal amount depends on the credit capacity
of the borrower. Interest rate depends on the currency of the loan, whether it is fixed
or variable, as shown in the table 4 (only interest rates shown on web sites of banks):

Table 4. Interest rates on bank investment credits for agriculture (an excerpt from the
offer of banks)

Fixed interest rate Variable interest rate
Nominal Effective Nominal Effective
if?esr ?221;;?32:2; 10.58%  |5.25%+3m Belibor 10.27%
Credits in dinars 13% 13.83%
18% 19.61%
6.5% 6.7% 6M Euribor+6.5% 6.48%
12% 12.7% 6M Euribor+12.5% 13.02%
. . 5
oot v oot |oaswe [T R s
6%+6m Euribor 5.75% (variable, tided to
(4.76%) 3m Euribor)
o 12-20% 6.45%+3m Euribor 7.27%
Credits in Euros
19.95-28%

Source: Banks’ web sites

Agricultural producers can also obtain loans to satisfy their short term liquidity needs,
in form of liquidity loan or overdraft. Overdraft is designed for securing the daily
liquidity of the client. Money can be used at any moment, without prior notice, and
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can be used repeatedly if necessary and returned until the expiration date. One bank
offers fixed nominal interest rate on overdraft of 31.76% (effective interest rate is
32.64%). Liquidity loan could be received in the amount of 50,000-300,000 dinars with
the repayment period of 12 months and nominal fixed interest rate of 16% (effective
interest rate is from 21.35%).

Some banks offer loans in cooperation with the Guarantee Fund of AP Vojvodina for
financing of registered agricultural holdings, residing in the territory of AP Vojvodina.
Loans are designed for various purposes, like the purchase of agricultural machinery
and equipment, agricultural land, purchase of energy efficient equipment and equipment
for using renewable energy sources. Available amount, depending on the purpose of
credit is from 5,000 (in some banks 10,000 Euros)-250,000 Euros, maturity is up to 10
years, grace period is 12 months, in dinars or dinars with currency clause.

Banks have also some specific offers of agricultural loans like revolving credits, credits
with the possibility of changing the repayment plan, credits with the insurance (like
Generali), refinancing loans, loans in the cooperation with some development funds
(like German development fund KfW) etc.

Agricultural credits - Demand side analysis

Analysis of agricultural credits market would be incomplete without the analysis of the
demand side - what amount of credits has been granted to farms, with what purpose,
how important those credits are for banks and who are the main creditors. It is also
interesting to analyse who are the main users of bank loans.

Table 5. Banks- main agricultural lenders in Serbia, 2016

Amount of granted loans to .
. . Bank share in total amount
agricultural producers, in 000 .
The bank . .. | of agricultural loans granted,
dinars/ (share of bank credit
. 2016
portfolio)
1 [ProCredit Banka 24,647,397/ (34.31% ) 43.58%
2 |Banca Intesa 13,935,439/ (5%) 24.64%
3 | Komercijalna Banka 6,549,353/ (13%) 11.58%
4 | Sberbank 5,519,392/ (3.6%) 9.76%
5 | Credit Agricole 4,133,884/ (4%) 7.31%
6 |[OTP Banka 1,035,118/ (3.2%) 1.83%
7 | AIK Banka 691,085/ (0.6%) 1.22%
8 [ Opportunity Banka 45,400/ (0.45%) 0.08%

Source: Banks’ financial reports, author s calculation

The most important agricultural lender in Serbia is ProCredit bank that granted almost
45% of total agricultural loans in 2016. Since those loans make slightly above a third
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of banks’ loan portfolio, one could say that this bank is specialized for financing the
agricultural sector. On the second place is Intesa with almost a quarter of the total
sum of granted agricultural loans. However those loans make only 5% of banks’ credit
portfolio. Komercijalna banka is on the third place according to the share in total
agricultural loans, that make 13% of credit portfolio of the bank. Sberbank had a share
of almost 10% in bank agricultural loans in 2016, while the share of those loans in
bank credit portfolio is 3.6%. Credit Agricole granted 7.3% of agricultural loans, which
made 4% of bank credit portfolio. Remaining 3 banks have insignificant share on the
market of agricultural loans.

Only three banks have the share of agricultural loans higher than 10%, which proves that
banks are unwilling to penetrate this market. Banks perceive agricultural loans as riskier
than loans to other industrial sectors. It is not so easy to estimate creditworthiness of
applicants from agricultural sector, especially if they are small farmers. Very often there
is a problem of collateral and how to evaluate it. Also, the value of future production
is uncertain, as well as future revenues due to unsure price of the final product and
repurchase, great dependence on weather conditions, uncertainty of production, etc.

On the other side, in the past few years banks that are the largest agricultural creditors
recorded significant growth of those loans. The sum of bank claims on registered
agricultural producers grew strongly since the mid of 2008, as showed on the graph 1.

Graph 1. Bank claims on registered agricultural producers
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Source: NBS, Statistics

The amount of granted loans to agricultural producers increased 6 times in observed
period. This is partly due to the fact that banks are trying to replace a smaller volume of
operations in other credit markets and find new unexploited or insufficiently exploited
market segments. Some banks in their strategic goals for the next period include more
extensive crediting of agriculture. Still, there is a problem of adequate financing of small
and medium farms, since in the focus of agricultural growth strategy are clients with
bigger holdings and greater creditworthiness from Vojvodina (banks are already active in
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lending to farms in Vojvodina) and parts of Central Serbia. Some banks plan to introduce
new products that are better suited to specific needs of agricultural producers, like credit
lines for the purchase of land with a maturity of 10 years or more, as well as loans for the
purchase of equipment with more flexible collateral (Komercijalna banka, 2016).

Analysis of the structure of bank claims on registered farms helps better understanding
the purposes for which agricultural loans have been granted. It is given in the graph 2:

Graph 2. Bank credits to registered agricultural producers, by purpose
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Registered agricultural producers used bank credits mostly for investment purposes.
According to Vuckovi¢, Veselinovié¢, Drobnjakovié¢ (2017) part of assets in inventories
should be also financed with long-term loans. In 2008, % of total bank loans were with
investment purpose. After that, their share decreased and now it is around 2/3. Farms
increasingly used credits for covering liquidity needs. While the share of these loans in
2008 was around 15%, at the end of 2017 it was almost 24%. The share of cash loans is
very small, in 2017 it was only 0.3%. The share of overdraft loans is also insignificant.
These are the most expensive loans, so we can’t expect higher farm reliance on these
loans in the future. Unfortunately, increasingly reliance on liquidity loans shows the
shortage of revenues, so that current income is insufficient to cover the needs for
financing the current assets. These are also very expensive loans. Share of export loans
is almost zero. This is probably due to the fact that producers are not selling their
products directly to foreign importers, but to (few) larger domestic exporters.

Farm accountancy data network gives indication about the main beneficiaries of
agricultural loans, according to the size of agricultural holding, type of production
and purpose. Although data were collected based on the sample (not all producers are
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included) the use of a stratified sample should accurately demonstrate the structure of
these loans. Graph 3 shows the share of farms of different size in obtained bank credits.

Graph 3. Farm size and bank credits
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FADN data prove previous statement that vast majority of bank credits are granted
to larger farms. Farms with economic size larger than 25,000 Euros participate with
almost 94% in obtained credits, out of that, the largest farms with almost 60%. The
participation of the smallest farms, with the economic size up to 8,000 Euros is
negligible. These conclusions are similar to ones found in Sedlar et al. (2016, p.1225).
There is obvious need for the improvement of financing of smaller farms, since average
economic size of Serbian family farm is 4,990 Euros (family farms present 99.5% of
farms in Serbia), and almost 86% of the total number of farms has economic value up
to 8,000 Euros (Cvijanovi¢, Subi¢, Parausi¢, 2014). Graph 4. shows the term structure
of loans obtained by interviewed farmers, depending of farm size.
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Graph 4. Term structure of used agricultural loans, according to farm size
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The standard long-term commercial loans count for almost % of their credit obligations.
Long term commercial credits are used by the most interviewed farms which economic
size is from 25.000-100.000 Euros, slightly above 80%. Opposite, small farms with
economic size up to 8.000 Euros relied much less on standard commercial loans.
Special commercial loans are predominantly used by small farms- more than 60%,
these loans are also important source for farms from 8.000-25.000 Euros, but larger
farms tend to use it less. Special commercial short term loans are the least popular in
satisfying financial needs of farms of all sizes, their share in obtained bank loans is
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zero or close to zero. Small farms don’t use too much standard commercial short-term
loans, but for larger enterprises they are very important, almost a quarter of obtained
bank loans. It is also interesting to mention the structure of used credits according to the
type of the production. According to FADN data, farms that produce vegetables, crops
and flowers used the largest part of bank credits, while the smallest share was used by
producers of livestock and in diary sector.

Conclusion

Agriculture in Serbia is characterized by low profitability due to specific seasonal and
extensive production cycle, low specialization of production, low capacity utilization,
low turnover ratio, higher exposure to natural hazards in latest years, and inadequate
financing vehicles. Although there are different financial sources, their characteristics
and conditions are not well tailored-made to satisfy needs of agricultural producers.

Agricultural production is still dependant on the state support- through subsidies from
the agrarian budget, but this is insufficient. Besides, the agricultural development policy
hasn’t been consistent. Agricultural sector support and regulations have been changed
a lot of times (even in the same year) and payments to producers have been delayed,
which backed unstable and unfavourable economic environment for agriculture. There
is a need for farms to rely more on their own capacities and market sources of funds-
where bank credits have significant role.

Agro-crediting in Serbia is not even close to its full potential. Small number of banks
deals with this type of lending (effectively only 5 banks) mostly due to the lack of
recognition of the potential of this market segment, as well as the lack of the necessary
technology and methodology for processing credit claims and assessing the risks of the
business of agricultural producers. Business analysis is more demanding and implies
knowledge of all agricultural processes and technologies grown by certain crops and
livestock production.

Specific risks on this market segment are mostly related to an open air production, a very
high impact of climate factors and weather conditions. Insurance would significantly
reduce risks, but this type of insurance is still unpopular with agricultural producers,
largely due to the number of claims denied or inadequately paid by insurance companies.
Majority of agricultural production is uninsured. Adequate insurance can significantly
reduce the risks and increase banks’ interest in lending to this sector. This can be used
as a potential motivator for agricultural producers in the future, by lowering interest
rates when processing the credit claim for insured production.

Banks are dominantly oriented towards larger producers and agricultural companies
(larger than 25,000 Euros), smaller producers are “removed” from the market. This is
economic and social problem, since slightly above 97% of total number of farms has
economic value up to 25,000 Euros. Term structure of granted bank loans is favourable,
while % is the share of investment loans. On the other side, there is a negative tendency
of increasing the use of liquidity loans- for financing the current assets. These are

EP 2018 (65) 1 (65-80) 77



Popovi¢ Svetlana, Jankovi¢ Irena, Stojanovi¢ Zaklina

among the most expensive loans, together with overdraft and cash credits, and their
usage increases the production costs. Overall, bank loans are characterized by high
interest rates, FX indexation (only very short-term loans are in dinars without currency
clause), high pledge, insufficiently long terms.

Subsidized loans are the most attractive both for the banks and the producers, but they
are granted on the basis of the land that the farm is cultivating, and there is a problem
of property fragmentation. The vast majority of smaller producers do not satisfy the
conditions for those loans. Additionally, agricultural policy measures should be more
governed toward institutional and structural reforms with the aim to create market
environment for agricultural competitiveness growth in the future. The role of the
commercial banks might be crucial in co-financing of agricultural investments based
on the IPARD scheme.

It is necessary to work on the education of agricultural producers as well as creditors in
order to improve the functioning of agricultural loans market. Agricultural producers
must be properly informed about all the benefits of insuring the production, lending,
and advancement of technological processes in order to further develop the production.
On the other hand, lenders need to understand the needs of agricultural producers,
to analyse previous production results and anticipate future production to be able to
adequately respond to credit needs and ensure timely and adequate crediting without
the risk of over-indebtedness of agricultural producers- and earn profit on this unutilized
market segment.

Finally, the future of financing of the Serbian agriculture should rely more on financial
instruments such as commercial papers, warehouse receipts trading and longer term
debt instruments. In addition, commodity derivatives could be used as instruments for
hedging the relevant price risks.
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Sazetak

Poljoprivredni krediti predstavljaju neiskorisé¢eni segment kreditnog trzista u Srbiji. Za
banke to je promasena prilika za realizaciju profita, a za drzavu ozbiljan nedostatak
koji usporava razvoj poljoprivrede i ruralnih podrucja. Rad analizira ponudu i traznju
na ovom segmentu kreditnog trzista, kako bi utvrdio uslove za njegov razvoj, na bazi
FADN, NBS i podataka iz bilansa stanja banaka. Autori isticu potrebu za boljom
edukacijom proizvodaca i zajmodavaca. Banke bi trebalo da bolje razumeju potrebe
poljoprivrednih proizvodaca i rizike ove proizvodnje, kako bi kreirale potrebama
prilagodene kredite. Proizvodaci treba da budu obavesteni o prednostima osiguranja
njihove proizvodnje, jer osiguranje ima veoma vaznu ulogu u zastiti od rizika specificnih
za poljoprivrednu proizvodnju. Takode postoji potreba za prilagodavanjem uslova za
dobijanje subvencionisanih kredita, jer je velicina zemljista kljucni uslov za dobijanje
ovih kredita, a postoji velika fragmentacija zemljista.
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Summary

Managing reserves of spare parts for agricultural machinery in agricultural farms
represents one of the most important activities in securing smooth functioning,
especially having in mind the imperative of continuous agricultural production. Aims
of this study were to show how efficiency of the agricultural farms as a business subject
can be secured by determining timely purchase of spare parts by using a stochastic
model of supplies on one side and reduce the time of malfunction of agricultural
machinery on the other. Study of optimal inventory level was conducted in agricultural
holdings on the territory Banat in 2015 based on data on spare parts purchase and
malfunction of agricultural machinery. Acquired data was related to frequency of
defects and the need for spare parts, as well as the price of spare parts, where the
data was processed with the use of stochastic model of supplies. The optimal number
of spare parts for the observed equipment in the observed period was y*=4 with the
probability of 85% that this amount of spare parts will be sufficient for all malfunctions
on the equipment to be eliminated, while taking a 15% risk that one or two spare parts

1 Marjan Mircevski, Ph.D., Assistant Professor, Military Medical Academy, Belgrade, Crnotravska
17, 11000 Belgrade, Serbia, E-mail: marjan.mircevski@gmail.com

2 Milan Mihajlovi¢, PhD, Assistant Professor, Military Academy, University of Defence, Pavla
Jurigi¢a Sturma br. 33, 11000 Belgrade, Serbia, e-mail: milan.mih83@gmail.com.

3 Milan Milunovi¢, PhD., Assistant Professor, Budget Department, Ministry of Defense,
Bir¢aninova 5, 11000 Belgrade, Serbia.

4 Ivan Milojevi¢, PhD., General Staff of the Serbian Armed Forces, Belgrade, Gardijska 7,
11000 Belgrade, Serbia.

5 Radovan Damnjanovié, PhD. Assistant Professor, General Staff of the Serbian Armed Forces,
Belgrade, Gardijska 7, 11000 Belgrade, Serbia, E-mail: radovandam78@gmail.com

6 Rade Zugié, PhD., Asocciate Professor, School of Economisc and Management Studies,
Karadordeva 52, 34000 Kragijevac.

7 Milo§ Miljkovié, student MA, Military Academy, University of Defence, Pavla Jurisi¢a
Sturma br. 33, 11000 Belgrade, Serbia

8 Slobodan Stanojevi¢, PhD, Assistant Professor, Modern Bussines School, Belgrade, Terazije 27.
EP 2018 (65) 1 (81-92) 81



Marjan Mircevski, Milan Mihajlovi¢, Milan Milunovi¢, Ivan Milojevi¢, Radovan Damnjanovié, Rade Zugic’, Milo§ Miljkovi¢, Slobodan Stanojevié

will be acquired with emergency procurements in case of extraordinary circumstances.
The model of managing supplies represented in such a way provides an opportunity to
be easily applied in agricultural farms, where the values of an optimal solution would
be effectively got with previously chosen values of suitable parameters, thus minimizing
total expected costs, which would include fixed costs, expenses caused by unsatisfied
requests, where the time of waiting for the observed equipment to be fixed would be
taken into account.

Key words: Stochastic model of supplies, spare parts, agricultural machinery, farm.

Introduction

In the last 50 years, the importance of agriculture in macroeconomic conditions has
been reduced. In favour of this is the fact that in the middle of the 20th century, 50%
of the EU population worked in agriculture, and primary agricultural production was a
traditional source of income in rural areas. In the meantime, this share is continuously
decreasing, so today only 7% of the EU population is engaged in agriculture. This
is the result of major technical and structural changes in the global market resulting
in the globalization of agricultural production and strong competition in the primary
agricultural sector (Mili¢, 2011)

Such processes are strongly present especially in the countries in transition, where they
have resulted in very negative trends and today’s unfavorable situation characterized
by numerous problems: small and non-competitive production, a large number of
old farms, fragmented agricultural land, small production plots, extensive and low
technological basis of production, insufficient use of agro-technical measures, poor
productivity, etc. Such agriculture is poorly income, non-competitive and unprofitable,
and in the current state it can not be a condition of a sustainable military.

This state of affairs is unsustainable, since in small environments it causes more severe
living and working conditions, the deterioration of existing agricultural holdings,
unemployment, and major structural disorders: depopulation, loss of agricultural land
function, social decline, loss of identity of local communities, and exposure to harmful
phenomena such as endangering the environment, etc.

Quality realization of agricultural production also depends on contemporary of the
households with modern means and equipment. It is very important for this equipment
not to be faulty in order to insure continuity in work and to ensure that the needs
of ever increasing production are met (Harrington, 2007). In accordance with that is
reducing time of defectiveness of these devices, which is achieved by the possibility
of faster repairs and returning it in functioning state. The successful realization of this
request (Vukoje, 2013) is achieved by the existence of adequate inventory of spare
parts, which is realized through the system of supplying material resources which, in
principle represents the set of diverse elements of connected information and material
flow in a unified whole.
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The supply system can perform its function only with the existence of certain inventory
and spare material assets. They are a component of the system and represent one of the
sources of supplying (Riveiro, 2010)

Stocks of spare parts, located at appropriate locations, can prevent long downtimes
of technical systems that are used in primary processes of their users (Milojevié,
Mihajlovi¢, Cvijanovi¢, 2012). Since such downtimes are typically very expensive,
generally system-oriented service measures are used in spare parts reserve control.
Examples of such measures are system availability and the expected number of
backorders over all spare parts (Karugia, 2017; Kranenburg, 2006).

Managing supplies is surely one of the most important logistic assignments of every
agricultural farm. Problems that make finding the optimal policy of managing supplies
difficult are: the unpredictability of demand, long time period of delivery, unreliability
of suppliers, large number of articles, short time period of demand for certain products.

Obviously, having adequate numbers of spare parts is of key importance for this repair-
by-replacement policy to be effective. However, spare parts stocks may tie up a lot
of capital: commercial airlines are estimated to have over $40 billion worth of spare
parts, a single company such as ASML, which builds lithography equipment used in
semiconductor manufacturing, owns spare parts worth tens of millions of euros, and the
US Coast Guard Aircraft owns inventories worth over $700 million (Smith, Pitt, 2007).

Managing supplies is often a neglected activity in a large number of systems even though
it is of crucial importance for realizing assigned missions and tasks. Having in mind
that managing supplies is too complex of a problem for thorough, detailed analysis,
by using superficial analysis we can come to the conclusion that it is best to have as
much supplies as finances allow(Walczak, Caban, Marczuk, 2017; Guillermo, 2017).
However, even though keeping high level of supplies is sometimes followed by great
expenses, comparing those costs with costs that occur due to emergency procurements,
it can be seen that it is significantly more responsible to have an appropriate level of
supplies. It is especially in this case, having in mind the significance® of agricultural
machinery for undisturbed production.

Methods

Researching supplies of spare parts undisturbed production was performed on in rural
farms in Banat. The research was conducted due to the need to improve the work
of farm and to rationalize the spending of approved budget assets (Basten, Houtum,
2014) which imposes the request to analyse the expenses of maintaining agricultural
machinery s in farms, because data from previous years show a growth in these costs
(Bozi¢, A¢imovic¢, 2010). This situation is conditioned by non-existence of adequate
supplies of spare parts, which often leads to a standstill in work of certain wholes of
farms. Creation of the right model of managing supplies of spare parts for agricultural
machinery needs to answer two basic questions: how and in what amount should these
parts be ordered from the supplier (Brown, 2008). Research that was conducted showed
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us that the answer to these questions depends on: a) total cost of holding supplies, b)
cost of storing supplies and c¢) cost of handling supplies.

When managing replenishment of supplies, two general approaches are used (Backovic,
Vuleta, Popovi¢, 2014):

1. Continuous replenishment system, which implies that the level of supplies is
tracked continuously and its replenishment is done when it falls under the specified
level, with fixed amounts of newly delivered goods. In this case the amounts that
are delivered are fixed, and the variable is the period between two procurements.
This is why this system is known as the system of fixed orders.

2. Periodical replenishment system which implies that orders are done in fixed intervals,
irrelevant of the available stocks, where the ordered amount is determined in the
amount to secure a predefined volume of supplies. In this case the interval between
orders is fixed and the amount ordered is the variable. This is why this system is
called the system of fixed intervals. The level of supplies in this system is determined
by taking a periodical inventory in objects in which supplies are present.

During purchase of such supplies such as, parts for an ultrasound apparatus etc., there
can be a dilemma: is it cost-effective to secure spare parts for maintenance of a device
with its purchase or is it cost-effective for those spare parts to be ordered when a
malfunction occurs. In the first case there will be storage costs, while in the other case
there will be a problem in the form of inability for the farms to provide services to a
patient in a particular time period, and costs of emergency procurement which is done
so that malfunction is dealt with as soon as possible.

The fact that all costs, i.e. total costs are tied to securing reserves of spare parts should
be as small as possible. In order for the set problem to be solved, it is necessary to
formulate the corresponding mathematical problem of supplies(Caffaro, Mirisola,
Cavallo, 2017) and then determine the minimal total cost of supplies by solving it. To
form such mathematical model of supplies it is necessary for the following conditions
and assumptions to be solved: (Backovi¢, Vuleta, Popovi¢, 2014).

— In the given time period 7, the demand for spare parts, i.e. frequency of failure
occurrences agricultural machinery, marked with x, which is a stochastic variable
with the known law of probability p(x);

— Costof supplies of spare parts per unit, if they are acquired through regular channels
are C;

—  Cost of supplies per unit, if they are acquired in urgent situations are C,. These
costs can include costs of agricultural machinery holdup due to lack of supplies. It
is common in practice for costs C,to be significantly greater than costs C;

— Initial supplies are equal to zero;

— Ifx marks demand and y supply, then: if x<y, i.e. when the level of supplies greater
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than demand, cost of supplies that will be paid is C, (y - x) ; if y>x, i.e. when demand
is greater than available supply, cost of emergency procurement that will be paid

is Cl(y—x).

Having in mind that demand x is stochastic and that the probability of malfunction on
a agricultural machinery(Gauchan, Shrestha, 2017) is known p(x) which means that
that expected total costs will be obtained by adding individual expenses for each x,
multiplied by corresponding probability p(x), so that the function of total expenses,
marked with F(y), reduced to an expected value can be written in the following form:

FO=GL0-0p(0+C, 3 (- 0p() )

x=y+l

In order to determine minimal expected total expenses for the presented problem of
supplies, it is necessary to determine the minimum of this function. Having in mind
that this model relates to securing supplies of spare parts for agricultural machinery,
minimization of this function(Goscianski, Kosmicki, Mielec,2005) will be conducted
under the assumption that the variables can be taken only as individual and whole
numbered, nonnegative values. In that case, if there is a value y* where the previously
specified function takes its minimal value then the following condition must be met

F('=D>FO)<FQ +1) (2)
If functions F(y-1) and F(y+1) are formed then condition under which y = 3" should be
determined.
Starting from function (1) in which the variable y is replaced with y-7 then we get
Fiy-D=CY.(y=1-0p(x)+ G Y (x~y + D p(x) 3)

respectively

FO-1=CS (0r-0p0+ G - »p)-CS pm)+ 6 p)  (4)

x=y

Based on the connection between functions F(y) and F(y-1), the connection between

functions F(y) and F(y+1) can be established, which can be written in the form of the
following double inequality '

. G .
p(x<y —1)<C1+C2<p(xsy) (5)
This means that if there is a value y* that minimizes the function of expected total
expenses, then y* must fulfil the conditions given by the relation (5). Relation (5) is
important, not only because conditions of optimality that the variable y must fulfil are
determined by it, but because it can be used to determine the optimal value of supplies
»" that minimizes expected expenses of supplies.
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This is achieved by firstly forming a table in which one row or column represents the
cumulative of probabilities p(x=y), and then based on known values for C, and C, the
quotient is calculated:
C
k — 2
C +C, (6)

After this, cumulative probabilities between which the quotient £ can be found are
determined based on cumulative probability in the row or column. There is one
value y that corresponds to each of these cumulative probabilities p(x=y). Value that
corresponds to the greater value of cumulative probabilities for y, represents the sought
optimal solution y".

By using the relation (5), analysis of the optimal solution can be performed, i.e. limits
can be determined, within which expenses C, u C, can be found, without causing a
change to the optimal solution.

< P2y 7
Popr<yto) @
> P& D 8
plxsy™ 2 ®
because
p(r<y)=1-p(x>y")=1-p(x=y* +1) &)

Inequalities (7) and (8) can be unified in one dual inequality
plx=y*+1) plx=y")
£2=r o <<= ¢
pa<ry 2T ey o 2 (10)
where the lower and upper limit are determined within which expenses C, can be found,

without causing a change in the optimal solution.

The lower and upper border within which expenses C,can change, without causing a
change in the optimal solution are

px<y*+1) px<y™)
e El 0 <CG <22 ¢ 11
e T ) (h
Or written differently
% *
PEEL D ¢ ce < LEEL ) (12)
p(xzy’) pixzy +1)

Results

Research was conducted by reviewing 125 agricultural machinery where the average
cost of acquisition and storing spare parts during purchase of agricultural machinery,
per part was C,=1.500 €. In the case when spare parts weren’t acquired at the time
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of purchase of agricultural machinery but when a malfunction occurred, the period
of putting the device out of use was averagely two months and the expenses for
emergency procurement were in average C,=1.500 €. By reviewing the data during the
research period, the probabilities of replacing spare parts in the exploitation period of
the agricultural machinery were calculated. These probabilities can be expressed in a
table in the following way:

Table 1. Probability of replacing spare parts

Number of replaced spare 0 1 ) 3 4 5 6 7
parts x
Ilj(r);bab‘l‘ty of replacement\, 14,5 1030 [020 |00 |00 [005 |0

Source: authors’ calculations;

During the application of the mentioned model, the problem of determining the optimal
size of order of spare parts y* was set, in a regular way, for which total expenses of
securing supplies will be minimal, then determining the amount of those minimal
expenses and the limit within which expenses C,u C, can change, while leaving the
optimal solution unchanged (Cruz, Rincon, 2012).

Starting from initial sizes C,=1.500 € and C,=6.000 €, the following can be determined

6000
1.500 +6.000

>

After this it is necessary to make the table in which the row of cumulative probabilities
p(x<y) will exist.

Table 2. Probabilities and cumulative probabilities of changing spare parts

y 0 1 2 3 4 5 6 7
x E 2 3 4 5 6 7
p(x) 0 |025 0,30 0,20 0,10 0,10 0,05 0
p(<p) 0 025 0,55 0,75 0,85 0,95 1,00 1,00

Source: authors’ calculations;
Based on the data from the table we received

0,75<k<0,85
for cumulative probabilities p(x<y) which means that
y' =4
because this value corresponds to greater cumulative probability for y.

This result indicates that with regular procurement y* =4 spare parts should have been
supplied, where it can be determined with the probability of 85% that this amount of
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spare parts will be sufficient to eliminate all malfunctions on the observed agricultural
machinery while taking the risk of 15% that one or two spare parts will have to be
acquired by regular procurement in the case of nonexistence of supplies. In that case
minimal expenses would be

4
FO™*=4)=1.500 3 (4—x)p(x)+6.000 3 (4—x)p(x)
x=0 x=5
respectively

F(y* =4)=1.500(3-0,25+2-0,30+1-0,20) + 6.000(1-0,10 + 2-0,05) = 3.525€
In order to be assured that these are indeed minimal expenses, a crosscheck was

performed and expenses F(y*-1=3) and F(y* +1=35) were calculated,

F(3)=1.500(2-0,25+1-0,30) +6.000(1-0,10+ 20,10+ 3-0,05) = 3.900€
and

F(5)=1.500(4-0,25+3-0,30 +2-0,20 +1-0,10) + 6.000(1 - 0,05) = 3.900 €
since

F(3)> F(4)< F(5)

These are indeed minimal expenses for y* =4, so the only thing left is to determine
the limits of change for expenses C,and C,, for which there will not be a change in
the optimal solution. These limits can be determined by relations (8) and (12), which
means that for the borders of change for expenses C, it can be written

> >
P23 6000 <, < 22D 6 000
p(x<4) p(x<3)
respectively
0,15 0,25

-6.000<C, < -6.000
0,75

s E

where the asked limits for the change in expenses C, are finally determined

1.058,82 < C; <2.000,00

Just as in the previous case, the limits within which expenses C, can be found without
changing the optimal solution y* = 4 will be

075 1500 <, < 28
0,15

s >

-1.500

where we get

4.500,00 < C, <8.500,00

In order to perform the crosscheck, it can be assumed firstly that C,=1200, and then
that C,=1.890.
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In the first case
- ﬂ =0,8333
1200 + 6.000

and in the second

6000 7604
1.890 + 6.000

thus in both cases it is
0,75<k<0,85
Which means that the mentioned changes in expenses C, didn’t influence the change in
the optimal solution y* =4 .
A similar crosscheck can be performed for expenses C,, which means that the changes

in expense C, will not lead to a change in the optimal solution y'=4.

Discussion

There are not many references comparing or discussing questions tied to supply of spare
parts for agricultural machinery, especially applying a mathematical model in reviewing
economic management of the same. Many authors point to the significance of agricultural
machinery, especially its functioning. However there are only a few who model expenses
that occur due to maintenance of agricultural machinery and equipment.

Considering that there isn’t an ideal level of functional agricultural machinery and
with it spare parts, it is necessary to conduct a large number of studies in order to
help managers of farm when projecting the amount of financial assets intended to the
mentioned use (Deshpande, Iyer, Cho, 2006). Considering the specificity of every farm,
with an emphasis on the quality of agricultural machinery, there is a possibility for
eventual savings in their maintenance.

Managing is a strategic function and makes a positive contribution to business growth
and organization success. This is a diverse profession whose main aim is to provide
quality environment, which is fit for the purpose it’s designed for. It also involves
a constant balancing act between the competing pressures of time, cost and quality
(Zeki¢, Segrt, 2015)

Savings that would be achieved with the purchase of spare parts during the acquisition
of agricultural machinery in relation to expenses that occur in the case of nonexistence
of supplies of spare parts in the observed sample of 125 agricultural machinery are
great. Also unrealized revenue due to defects additionally increases loss.

In our research it was shown that funds can be saved if optimal amount of spare parts
would be acquired y*=4 over 12,000 € with the probability of malfunction on the
observed agricultural machinery of 85%. In this case there is a risk with the probability
of 15% for a malfunction to occur without having a previously acquired spare part in
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favourable conditions. On the other hand, existence of supplies would expedite repair
of agricultural machinery in the shortest possible period which would reduce the time
in which the observed device has a defect and additionally influence an increase in trust
of patients in farms and of course increase revenue.

This type of systematic approach to determining the level of supplies has shown
significant results in other areas as well. Rustenburg et al.21 show that for one system,
spare parts holding costs would reduce by about 60% under the system approach, while
attaining a slightly higher spare parts availability; for another system, the spare parts
holding costs would reduce by 9%, while bringing the availability up from 56% to 90%
(Rustenburg et al., 2013).

Conclusion

Based on the aforementioned it can be concluded that preventive maintenance
agricultural machinery which is manifested in the form of timely procurement of spare
parts, a significant form of achieving efficient and cost-effective operating of farms.

Results of our study indicate that mathematical modelling of expenses of supplies of
spare parts for agricultural machinery can contribute to successful reviewing of the
best way of acquiring the same. Therefore it is necessary for the management of farms
to take appropriate steps to achieve planned savings and an increase in quality of
agricultural products.
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ANALIZA OPTIMALNOSTI TROSKOVA ZALIHA REZERVNIH
DELOVA POLjOPRIVREDNIH MASINA

Marjan Miréevski®’, Milan Mihajlovié'®, Milan Milunovié', Ivan Milojevié'?,
Radovan Damnjanovié®, Rade Zugié™, Milo§ Miljkovi¢®, Slobodan Stanojevié's

Sazetak

Upravijanje zalihama rezervnih delova poljoprivrednih masina u poljoprivrednm gazdinstvi-
ma predstavlja jednu od najvaznijih aktivnosti u obezbedivanju nesmetanog funkcionisanja
narocito imajuci u vidu imperativ kontinuirane proizvodnje. Cilj ove studije bio je da se pri-
kaze kako jednim stohastickim modelom zaliha moze da se utvrdi da pravovremenom nabav-
kom rezervnih delova moze da se obezbedi sa jedne strane ekonomicnost poslovanja poljopri-
vrednog gazdinstva kao poslovnog subjekta, a sa druge strane smanji vreme neispravnosti
poljoprivrednih masina. Studija optimalnosti nivoa zaliha sprovedena je u poljoprivrednim
gazdinstvima na teritoriji Banata u 2015. godini na osnovu podataka o nabavkama rezervnih
delova i neispravnostima poljoprivrednih masina. Prikupljeni podaci su se odnosili na ucesta-
lost javljanja neispravnosti i potrebe za rezervnim delovima, kao i cene rezervnih delova, pri
¢emu su obradeni primenom stohastickog modela zaliha. Rezultati: U posmatranom periodu
optimalni broj rezernih delova za posmatranu opremu je iznosio u*=4 pri cemu se, sa vero-
vatnocom od 85%, moze tvrditi da ¢e ova kolicina rezervnih delova biti dovoljna da se otklone
svi kvarovi na opremi, dok se preuzima rizik od 15% da Ce se jedan ili dva rezervna dela naba-
viti hitnim nabavkama u slucaju vanrednih okolnosti. Ovako predstavijen model upravijanja
zalihama pruza mogucnost da se lako primeni u poljoprivrednm gazdinstvima, gde bi se uz
prethodno izabrane vrednosti odgovarajucih prametara efektivno dobile vrednosti optimalnog
resenja, tako da se minimizira ukupan ocekivani trosak, koji bi obuhvatao fiksne troskove,
troskove izazvane sa nezadovoljenim zahtevima i gde bi se uzelo u obzir vreme cekanja po-
pravke posmatrane opreme.

Key words: stohasticki model zaliha, rezervni delovi, poljoprivredne masine, poljoprivredno
gazdinstvo.
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Summary

The purpose of this study is to investigate empirically how determinant attributes
of price and brand, based on relationship marketing concept, influence customer-
perceived value as well as long-term profit in the Serbian sunflower oil industry.

For the purpose of this study, a self-administrated questionnaire was distributed to
125 respondents. This questionnaire has been created to collect primary data and it
has a structure that reflects statements which show customers’ satisfaction determinant
attributes. A descriptive and multiple regression analysis was used to identify which
factors of determinant attributes of customers’satisfaction influenced customer-perceived
value. Therefore, we perceive the influence of satisfaction and its attributes as non-
financial measures on financial measures which are related to enterprise performance.
This study found that factors of determinant attributes of price and brand significantly
and statistically influenced the satisfaction, whereas the manufacturer s brand has the
greatest influence. Furthermore, analyzing the loyalty of customers as a second key
factor of relationship marketing, the results of this study undoubtedly confirmed that only
the brand significantly influenced customers’loyalty. The price represents a significant
factor in providing immediate customers’ satisfaction. But, in the long run, the focus
of customers is on those oil manufacturers who have a powerful brand (corporate
reputation). The study opens possibilities of discussion in the existing literature due
to the fact that it reveals how determinant attributes of customers’ satisfaction and
loyalty influences the creation of superior value for the customer as well as the creation
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of long-term value for the enterprise. This study found that the process of creation
enterprise s value was not based on a traditional formula, where it began with input
and ended with the output. The mere input for the creation of enterprise s output
emerges from interaction with customers. In this context, it’s very important to take
into account the economic effect between the consistent creation of superior value for
the customer and long-term profit. Moreover, the importance of this study emerges
from research results which show that modern market conditions impose the need for
tailoring financial statements that are based on various interest groups. In this way,
additional non-financial measures of success are provided as well as information in
relation to those that can be obtained from existing basic financial statements.

Keywords: sunflower oil, price, brand, relationship marketing, satisfaction, financial
performances.

JEL: M31, 014, C81

Introduction

Managing relationship marketing in relation to customers represents one of the most
important the twenty-first century management processes. It is aimed at obtaining a
value for the customer (Gummesson, 2008; Kotler, 2000). The implications of this
relationship have an impact on edible oils manufacturers’ financial performances.
Therefore, the value of a relationship with customer ought to be analyzed in the same
manner as the value of business enterprise (value chain) (Luki¢ and Nikoli¢, 2009). In
the context of global competition, a customer is offered a product or service that have a
superior value and which is believed to represent the best way for gaining a competitive
advantage (Woodruff, 1997). This approach to marketing strategy in creating superior
value for a customer is of utmost importance for sunflower oil manufacturers in Serbia.
This value should provide them with economic growth and development.

Besides forecasting the sales volume of one product, it is of vital importance to forecast
the profit from customers as well in order to carry out strategic management of one
enterprise. Taking into account the profit as a criterion for segmentation, Marinkovic
(2012) argued that for the purpose of identifying strategically important customer
categories one can implement various analysis methods and indicators such as RFM
method, marketing ROI analysis, CLV (customer lifetime value). Customer lifetime
value encompasses total financial contribution of customers, i.e. it includes future
income expectations and costs, the rate of customer retention as well as a discount rate
(Kumar, 2006a). In addition to Kumar’s definition, Gupta and Lehmann (2006) define
CLV as a value which encompasses all existing and future profits gained from customers
throughout their relationship (cooperation) with the enterprise. In this context, the aim
of research in this study is focused on applying various procedures, techniques and
methods for measuring customers’ performances in order to emphasize the sunflower
oil manufacturers’ necessity and feedback for developing close and lifelong (long-term)
relationship with customers. By doing so, the manufacturers will be capable of getting
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customers’ loyalty which will also enhance their satisfaction. Therefore, all above-
mentioned techniques and methods ought to contribute to higher enterprise value that
will lead to the increase of its profitability too. According to value chain concept, some
elements that are related to customers’ satisfaction, loyalty, retention, and profitability
represent important guidelines in view of relationship marketing with customers (Gupta
and Lehmann, 2006a). Moreover, by applying Balanced Scorecard methodology
(Kaplan and Norton, 1992; Wu et al., 2009) the contribution of non-financial measures
to financial measures of Serbian sunflower oil manufacturers’ performances is clearly
and explicitly determined. The methodological aim of this research tries to determine
customers’ attitude to crucial elements of customers’ satisfaction and loyalty that are
related to brand and price of sunflower oil manufacturers’ products. According to the
goal set, the following hypotheses are set out in this paper:

HI. Prices are an important factor in providing immediate customers’ satisfaction
and loyalty. On the other hand, in the long run, product brand i.e. sunflower oil
manufacturers’ reputation represents a crucial impetus (trigger) for creating superior
value for a customer as well as a long-term profit.

H2. Input for creation the sunflower oil manufactures’ output emerges from customers
i.e. interaction with customers.

For the purpose of supporting (proving) these hypotheses, the research results of this
study are presented by applying descriptive statistics and multiple regression analysis. In
the introductory section of this study, the relationship between marketing and financial
dimensions are explained as well as customers’ satisfaction and loyalty implications
that have an impact on financial performances of an enterprise.

Relationship between marketing and financial dimension

Kaplan and Norton developed “balanced scorecard” concept which was originally
presented in Harvard Business Review in 1992. Later on, this concept was thoroughly
developed in their books (Kaplan and Norton, 1996, 2003, 2004). Looking at aims from
different perspectives, the adjusted list (Djuricin et al., 2010) creates the balance between
general indicators (financial consequences of previous decisions) and starting indicators
(the measures of future indicators which show ways of creating value by investing
in customers, suppliers, employees, technology, innovations and other forms of non-
material assets). Nowadays, managing the enterprise that is based on its long-term goals
and visions is feasible only if parameters that are used for it, contain indicators which
reflect not only the past but also information about future development. Kaplan and
Norton’s Balanced Scorecard instrument doesn’t take into consideration only financial,
but also non-financial indicators as well. Furthermore, they divided parameters into
four different perspectives (dimensions): financial perspective, customer perspective,
internal processes perspective, learning, and development perspective (Domanovic,
2010).The parameter of financial perspective that is used for achieving the aims of
enterprise, is also important because we can derive from it other three perspectives. The
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indicators that contribute to the successful processing of market and customers (e.g.
customers’ satisfaction) are developed within customer perspective. When we take into
account the creation of an appropriate strategy for enterprise management, it is vital to
use an integrated approach to marketing and financial dimension.

Modernbusiness conditions, interactiverelationship betweenparticipants atacompetitive
market, as well as the mere struggle for survival at the market, require making numerous
strategic decisions on a daily basis. Therefore, in the context of economic integrity,
information from financial statements (in the span of few years) is the basis for analysis
of the economic and financial behavior of an enterprise that also represents a necessary
element for making business decisions (Ivkov, 2014). Providing the quality system of
informing by the help of financial indicators involves also the existence of complete,
precise, comparative and accessible information (Ivkov and Andjelkovi¢, 2013). The
processing of such information is also the basis for marketing information, as well as
for the creation of the enterprise future growth. The innovative marketing strategy that
is best defined, could also fail unless it is followed by appropriate financial strategy. On
the other hand, the financial strategy that is aimed at the realization of high-profit rate
can’t be completed (realized) unless it is followed by appropriate marketing strategy
for the realisation of planned sales volume. Financial strategy of an enterprise is aimed
at a successful combination of sales volume, costs, expenses, profit, asset, debts, and
investments in order to reach the specific liquidity and profitability level. The given
goals (objectives) are put in an appropriate financial program in order to be realized.
Financial programme depends on marketing programme. This relationship is evident in
all elements of the financial programme, especially in elements such as sales volume,
costs, and investments. By combining analytically financial aims and programme
we can obtain various models of profitability. Given models are used for evaluating
financial implications of enterprise marketing strategies. Profitability models play a
crucial role in the overall process of strategic management. These models are important
for combining three key areas of enterprise management: 1) profit management; 2)
business assets management; 3) capital management (sources of capital and debt ratio).
There is a high level of the interrelationship among these areas. Furthermore, these
three areas are often reduced to two strategic ones. The first area is associated with
assets and capital management- financial strategy, whereas the second one is associated
with profit management- marketing strategy (Lovreta, 1998). Customer profitability
management (CPM) brings an effective cost and price management so as to create
programmes for profit increase. A continuous monitoring of changes in profitability
of different segments means that enterprise adjusts to changes and becomes an active
creator of new trends in today’s market. CPM in combination with effective material
and non-material assets makes it feasible for the enterprise to identify the chances
for value creation in order to increase customer profitability. However, in the long
run, enterprises that don’t upgrade and differentiate its products become incapable
of keeping profitable customer segments (Wang, Hong, 2006). That way, an act of
measuring customer profitability adds an additional and new dimension to marketing
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which leads to an establishment of the relationship between marketing and finances in
terms of increasing enterprise value. There have been significant changes in marketing
concept due to the fact that implementation of financial calculations in marketing has
been used to assess customer profitability and brand value (equity). The concept of CLV
implies the necessity of integration for marketing and financial activities. Moreover,
CLV represents the link that connects these two traditional business functions. With the
expansion of CLV concept, it is feasible to determine the impact of marketing strategies
on enterprise value more precisely (Gupta and Lehmann, 2006b; Askary, 2013; Kumar,
2006b; Hughes, 2006). It is evident that an integral approach to financial and non-
financial determinants is necessary during the creation of an appropriate enterprise
management strategy which will lead to its growth and development.

Implications of customer satisfaction on financial performances

A group of professors from Harvard, Hesket, etal., (2003) has developed a concept “The
value profit chain”, which implies that the value can be assessed from the customer’s
point of view as well as from employees, investors, and partners of one enterprise.
Moreover, this concept offers patterns for calculating the value for above-mentioned
stakeholders. Satisfaction and customer loyalty represent the primary growth factors
of the profitability of the enterprise that imply the value for investors and partners. In
marketing, satisfaction is associated with the feeling that occurs in the evaluation stage
after purchasing and consuming products and using services. Costumers feel satisfied if
a product or service meets or exceeds their expectations. That is why “creating a value
and customer satisfaction are at the heart of modern marketing thought and practice.
Customer satisfaction is the key to retaining existing and attracting new customers
(Maricic, 2011). Satisfaction is generally analyzed as a function of the performance of
the purchased product and previous expectations. “Satisfaction is a customer’s response
to achievements. This represents the price that shows attributes of a product or service,
or just a product or service which provide a pleasant level of consumption, including
those levels of insufficient or excessive fulfillment”. This approach to the definition
has led to the formation of a new model whose significance is reflected in the fact
that it represents one of the first attempts to test the correlation relationship between
satisfaction and affection. In this context, the model is the basis for future researchers
(Oliver, et al., 1997). The concept of customer satisfaction is the subject of special
attention in marketing because it is reasonably believed that satisfaction affects the
intentions and future behavior of the customer. Szwarc, (2005), has yielded significant
results in customer satisfaction studies. The created customer satisfaction should not be
viewed as the goal of overall marketing activity but as a very important step towards
the creation of loyal customers. Satisfaction and loyalty of the customers are two key
links in the profit-making chain. Auh and Dzonson (2005) emphasize two factors that
significantly affect the degree of positive correlation between satisfaction and loyalty.
These two factors represent the relative significance of the quality and price of the
product itself and they are associated with purchasing and the difficulty in detecting
differences in the attributes of brand rivalries of a given product category. A positive
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correlation between satisfaction and loyalty becomes stronger if quality plays a key
role in the purchasing process and if consumers are able to easily detect differences
in the quality of the attributes of competitive products. If an enterprise creates a
sufficient number of satisfied and loyal customers, it will meet the basic prerequisite
for achieving long-term profitability. A high level of customer satisfaction in the
current period contributes to increasing profits in the enterprise. On the other hand,
since the primary goal (objective) of an enterprise lies in a long-term, and not a short-
term profitability, it is necessary to create satisfied loyal customers. An increase in the
level of customer satisfaction, as a rule, increases the level of their loyalty. Therefore,
customer satisfaction represents an extraordinary market benchmark and a barometer
of future revenue and profit. Customer satisfaction is a business-oriented indicator of
the future. Other benchmarks, such as sales and market share, are backward-looking
benchmarks in business performance measurement. They show what was in the past,
without taking into the account the future. Thus, customer satisfaction has become
the leading performance indicator for future. The company can have good financial
indicators and poor satisfaction, due to the fact that customers are not capable of
changing the source of supply in a short period of time. Customers who are unsatisfied,
usually do not regret the company’s abandonment. In order to maintain market share,
new customers have to be attracted (Milisavljevi¢, 2006).

According to Sheth, etal., (1999), the customer-orientated approach provides enterprises
with specific benefits that result in increased profitability and revenue growth. In this
regard, six advantages are listed, of which three affect the increase in profitability, and
other three the increase in the revenue of the enterprise. Specific benefits that affect the
increase in profits are 1) cost-effectiveness (reduction) through repeated purchases; 2)
preferential prices for regular customers, 3) The loyalty of customers during the periods
of crisis for an enterprise. The specific benefits that affect the growth of revenue are: 1)
the positive effect of oral propaganda, 2) the increase in the number of trial purchases, and
3) the innovation of new products. By maximizing customer satisfaction, an enterprise
maximizes profitability and its market share. An enterprise can always increase the
level of customer satisfaction by lowering prices or improving the quality of services.
However, this can frequently result in a decline in profits, and this is certainly the least-
desirable business option. Therefore, the purpose of enterprise orientation to achieve
a higher level of customer satisfaction is to offer them greater value in products and
services at an adequate price, which is also profitable for an enterprise. It is known that
quality products and services correspond to higher prices for the offer. Customers will
also accept higher prices with increased value in products and services, which will also
affect the increase in corporate profits. Creating value for customers and the degree of
their satisfaction are key elements in developing and managing relationship marketing
with customers. Such an approach has led to an explicit measurement of the impact of
the company’s bid on creating value for customers. Payne and Holt, (2001), made a
significant contribution to measurements in order to understand customers’ value and
degree of their satisfaction. In a study undertaken by Ladhary et al., (2008), the quality
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of interaction surfaced as important triggers of satisfaction. The research results confirm
that there is a high level of influence of product or service quality on the increase in
customer satisfaction (Brady and Robertson, 2001; Yang et al., 2009). Likewise, the
research confirms that the price has a significant impact on customer satisfaction and
loyalty (Bei and Chiao, 2001). Measuring customer satisfaction is a very significant
business activity of a market-oriented enterprise. The results obtained provide useful
guidelines for improving existing relationships with customers. The information
provided in this way serves as an important step for sunflower oil manufacturers in
order to determine the contribution that their activities aimed at increasing customer
satisfaction have so as to improve the value creation process for the customer as well as
to increase the value itself. All studies and other relevant papers presented here are used
in this study in order to investigate a complex system of evaluating key determinants
and business indicators for the purpose of evaluating the possibility of further growth
and development of the oil industry, and thus the overall economy.

Methodology

Measurement of customer satisfaction as a key element of relationship marketing is
based on a process that was used by renowned authors in this field, Churchill, and
lacobucci, (2002). In this context, the following stages of the process of measuring
customer satisfaction were applied in this paper: 1) defining the problem; 2) designing
the research; 3) determining methods and techniques for collecting data; 4) sampling
and collecting data; 5) analysis and interpretation of data. The usage of Balanced
Scorecard model is significant for the oil industry from the perspective of customers.
In accordance with the premise of research in this paper, field surveys were carried
out, according to the set goals and performance criteria (7able 1.) for the purpose of
identifying statistically significant determinants of customer satisfaction and loyalty.

Table 1. Objectives, performance benchmarks, initiatives

Objectives Performance benchmarks Initiatives

Create a strong relationship with . . Develop a customer feedback
Customer satisfaction

customers database

Source: own review

The intention is to prove that the value for the customer is created within the two-way
interactive process of the sunflower oil producer and the purchaser. This perspective of
value creation is based on the idea of mutual knowledge exchange, which automatically
leads to the creation of higher values for both sides. Customer satisfaction surveys are
conducted according to price and brand in the retail sector in the territory of the City of
Belgrade and Novi Sad. These surveys are based on the determination of the size and
structure of the sample. The sample was created on a case-by-case basis in locations
in central city zones. The reason for this lies in the fact that there is a significant
concentration of respondents in the mentioned zones and an organized trade supply
service. However, there are also respondents in areas where there is no significant
concentrated and organized supply of sunflower oil. The research was based on a
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sample size of n = 125 subjects. Also, the sample includes the defined age structure and
schooling (education) of respondents. When it comes to the gender structure, the sample
includes 69 women (55. 2%) and 56 males (44. 8%). The main goal of the research
was to determine the relationship between purchasers, citizens of Belgrade and Novi
Sad, according to the key elements of satisfaction related, the price of the products of
the oil industry, and the brand of sunflower oil producer and their reputation. In this
context, the research was carried out to identify statistically significant determinants of
customer satisfaction and loyalty. Survey of satisfaction and loyalty of purchasers was
carried out according to the attached questionnaire (7able 2.).

Table 2. Questionnaire on customer satisfaction with the price and brand of sunflower
oil producers

No. |Statements (Claims) 1-absolutely disagree | 7-absolutely agree
The prices of sunflower oil products are more

! favorable than what you expected ! 23 4 > 6 7

) Prices of sunﬂoyver oil are correct .cc.)mpared to | ) 3 4 5 6 7
other types of oil of foreign competition
Prices of sunflower oil products are in accordance

3 with the quality they offer ! 2 3 4 > 6 7
The oil producer chain relates to reputable and

4 professional enterprises of the oil industry in|1 2 3 4 5 6 7
Serbia

5 On the vyhole, the image of a sunflower oil | ’ 3 4 5 6 7
producer is favorable
The products of sunflower oil producers are

6 directed towards the needs and wishes of the| 1 2 3 4 5 6 7
customers

7 Lpokmg back at the overall range of sunflower | ) 3 4 5 6 7
oil producers, you are very satisfied

3 The overall offer of sunﬂower oil producers | ) 3 4 5 6 7
greatly exceeds your expectations

9 In the future, you intend to 'contl'nl.le using the ) ) 3 4 5 6 7
range of products of the Serbian oil industry

Source: own review

The questionnaire that was used to collect data from the respondents covered a total
of 9 claims that were evaluated on Likert’s seven-point scale, 1 absolutely disagree; 7
absolutely agree (Andjelkovi¢, 2014). Claims are grouped around 4 variables. These
variables are Prices, Corporate Reputation (Sunflower Oil Manufacturer Brand),
Satisfaction and Loyalty. Each variable was measured according to a certain number
of statements-claims (two to three statements). The variables represent the unadorned
midpoint of the assessments given by the respondents to the findings by which the
variables were measured. In this context, prices were measured through the statements
1, 2 and 3. The sunflower oil producer’s brand was measured through the statements
4, 5 and 6. Satisfaction of customers was measured through the statements of 7 and
8. Customer loyalty was measured through the statement 9. The selection of the
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statements by which the attributes of the sunflower oil brand producers were measured
was adopted and adapted from Jeng, (2011); The selection of the statements by which
prices and satisfaction were measured were made by studies conducted by Johnson et.
al., (2001); Iglesias and Guillen, (2004); Cronin, et al., (2000); Fornell et al., (1996). In
order to measure loyalty, a statement was taken and adapted from Gaur et al. (2001).
Data analysis was conducted in the Statistical Package for Social Sciences version 12.
To test the reliability and internal consistency of the statements, on the basis of the
aforementioned software program, Cronbach’s alpha coefficient for each individual
variable was used. To examine the statistical significance of the effects of independent
variables on the dependent variable (customer satisfaction), a multiple regression
analysis was used.

Results and discussion

Descriptive sample information suggests that the percentage of women is bigger (55.2%)
compared to men (44.8%). The relative relationship of the mentioned segmentation
criteria is harmonized with the final markings or the purpose of the final product. In
line with the segmentation of the sample, in the first part of the results of descriptive
statistical analysis, we determined the estimates of the statements and attitudes of
women and men about the attributes on the basis of which they were segregated as
well as measured variables of the model related to the product price, brand, satisfaction
and customer loyalty. The results of descriptive statistical analysis based on the data
obtained from the survey are illustrated in the tables (Tables 3 and 4.).

Table 3. The results of descriptive statistical analysis (the grades of statements)

Statements Grade
Prices of sunflower oil products are more favorable than you expected 3.11
Prices of sunflower oil are correct compared to other types of oil of foreign competition |3.71
Prices of sunflower oil products are in accordance with the quality they offer 4.01
The oil producer chain relates to reputable and professional enterprises of the oil industry 458
in Serbia )
On the whole, the image of a sunflower oil producer is favorable 4.49
The products of sunflower oil producers are directed towards the needs and wishes of the 445
customers

Looking back at the overall range of sunflower oil producers, you are very satisfied 4.26
The overall offer of sunflower oil producers greatly exceeds your expectations 4.13

In the future, you intend to continue using the range of products of the Serbian oil industry | 4.45

Source: own calculation based on survey database

Based on the results of the statistical analysis, in Table 3, estimates for 9 statements
were given. Based on the use of the seven-point Likert scale, the higher estimates of the
statements presented in the above table show more favorable attitudes of the respondents.
On the basis of the above-mentioned statement, the highest respondents’ estimate is
that the chain of oil producers refers to renowned and professional enterprises of the
oil industry in Serbia (4. 58), and then it follows that the overall view is that the image
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of the oil industry is favorable (4. 49). Likewise, the significant value of the grade also
relates to the statement that the products of sunflower oil products are directed towards
the needs and wishes of customers (4. 45).

Table 4. The results of descriptive statistical analysis (the grades of model variables)

Variables Grade
Price 3.61
Sunflower oil producers’ brand 4.51
Satisfaction 4.19
Loyalty 4.45

Source: own calculation based on survey database

In Table 4, based on the analysis results, estimates for model variables are given, since
each variable is measured with two, or three statements. The results show that respondents
have the most favorable attitude according to the conclusions concerning the brand of
the oil industry (4. 51), and the most unfavorable attitudes about the statements through
which the prices were measured (3. 61). Results show that respondents exhibit a higher
level of loyalty compared to the level of their satisfaction. To test the reliability and
internal consistency of the statements, the aforementioned software program is used for
calculating Cronbach’s alpha coefficient for each individual variable. Calculated values
of Cronbach’s alpha are given in the table (7able 5.).

Table 5. The value of Cronbach’s alpha coefficient

Variables Cronbach’s alpha
Price 0.725
Sunflower oil producers’ brand 0.801
Satisfaction 0.716
Loyalty 0.762

Source: own calculation based on survey database

Coefficient Cronbach’s alpha shows the reliability and internal consistency of the
statements through which the model variables are measured. Its value moves in the 0-1
interval and it is considered that the statements are internally consistent if the value of
this coefficient is greater than 0. 7. Taking into account all variables, we have reliable
results, i.e. the values of the Cronbach’s alpha coefficient for all variables are more than
0. 7. The results from Table 5 show that the highest degree of reliability can be found
in the variable of the brand of the products of the oil industry (Cronbach’s alpha = 0.
801) as well as in loyalty variable (Cronbach’s alpha = 0. 762). The results of a multiple
regression analysis on the basis of the causal relationship between the dependent and
independent variables are shown in the following table (Table 6.). In the observed case
of empirical analysis, the influence of two independent variables (price and brand of
sunflower oil producer) on the satisfaction as a dependent variable is shown.
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Table 6. The results of multiple regression analysis (dependent variable: satisfaction)

Variables B VIF
Prices 0.239* 2.013
Qil producers’ brand 0.427** 3.121

Source: own calculation based on survey database. Results important at level p<0.01 (**):
p<0.05 (*): R?=0.605

From the shown results of a multiple regression analysis, it is evident that both observed
independent variables (producer price and brand) have a statistically significant effect
on satisfaction, with the strongest impact being the brand name of the sunflower oil
producer, since it has the highest value of coefficient B. Since the Variance Inflation
Factor (VIF) is less than 5, it can be concluded that multicollinearity is not a problem
in the given research (Andjelkovi¢, 2001). The results of a multiple regression analysis
in which the dependent loyalty variable represents the function of the two observed
independent variables are shown in the following table (Table 7.). In other words, the
table below illustrates the impact of two independent variables (price, the brand of the
products of the oil industry) on customer loyalty.

Table 7. The results of multiple regression analysis (dependent variable: loyalty)

Variables B VIF
Prices 0.120 2.013
Oil producers’ brand 0.420%* 3.121

Source: own calculation based on survey database. Results important at level p<0.01 (**):
R?>=0.712

Based on the results of the analysis shown in the table, it follows that the regression
model describes 71. 2% variability of loyalty. In the observed case, the results confirm
that only the brand of sunflower oil producer has a statistically significant and very
strong impact on customer loyalty. In this context, the product brand of a given
manufacturer is a key driver in creating long-term customer loyalty. The quality of
services and prices are important factors in securing current customer satisfaction, but
in the long run, customers are primarily focused on those supply chains of sunflower
oil products that have a strong brand, or corporate reputation. Due to the fact that the
values of VIF are less than 5, it can be concluded that multipolarity does not pose a
problem in the given research.

Conclusions and implications

According to the results of the multiple regression analysis, it can be concluded that
both observed variables (the price and the brand of the producer) have a statistically
significant effect on satisfaction, with the strongest impact being the brand or reputation
of the producer of sunflower oil. Another conclusion that arises from the result of
the analysis, also, indicates the significant and very strong influence of the brand on
customer loyalty. Based on the overall results of the analysis, i.e. the stated statements,
the conclusion is that the brand of the product (the reputation of the producer of
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sunflower oil), is the key driver of creating long-term value for customers. Prices
are important factors in securing current customer satisfaction, but in the long run,
customers are primarily focused on those supply chains with sunflower oil products
that have a strong brand. These conclusions confirm H1 outlined at the beginning of the
work: “The prices are an important factor in providing immediate customer satisfaction
and loyalty, but in the long run, the brand of products or the reputation of the sunflower
oil producer is the key driver of creating superior value for customers as well as long-
term profit.” The information obtained in this way enables the sunflower oil producer
to determine the contribution that his activities aimed at increasing the satisfaction of
customers have on increasing the value of the enterprise itself. In this way, H2 is also
confirmed that “the input for creating the output of sunflower oil products comes from
customers, i.e. from the interaction with the customers.” For these companies, it is
characteristic that the value-creation process is not set on the basis of the traditional
formula where it begins with the input and the output is terminated (Komneni¢ and
Luki¢, 2010). In this way, changes in key customer relationship management strategies
can be undertaken, such as allocation of resources and service levels, price formation,
brand product, which are all in the function of increasing overall, and in particular, the
financial performance of sunflower oil producer in Serbia.

From the point of view of the value of this study, it is particularly important that the results
of the research confirm that in order to achieve sustainable competitive advantages,
the emphasis has been put on the importance of non-financial measures of business
success. In concrete researches, customer satisfaction is important and it is measured
through the price and brand variables. Therefore, the modern market conditions of
business imply the need to prepare financial statements for different interest groups by
providing additional information in relation to those that can be read from the existing
basic financial statements. “The importance of various intangible assets initiates the
need to enable the presentation of those items of assets that contribute to the value of
the enterprise which, according to the existing IFRS (International Financial Reporting
Standards), do not meet the requirements for disclosing in the balance sheet (Saponja
and Gravorac, 2014)”.
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UTICAJ MARKETING ODNOSA SA KUPCIMA
NA FINANSIJSKE PERFORMANSE PROIZVODJACA
SUNCOKRETOVOG ULJA U SRBUJI

Danijela Andjelkovié®, Milan Vujiés, Ana Liberakos’, Danijela Zubac®

Sazetak

Cilj ove studije je da se empirijskim istrazivanjima utvrdi prema konceptu marketing
odnosa, kako kljucni atributi cene i brenda kao determinante satisfakcije i lojalnosti
kupaca uticu na stvaranje vrednosti za kupaca i dugorocnog profita u sektoru
proizvodjaca suncokretovog ulja u Srbiji.

Za potrebe ove studije kreiran je upitnik kao sredstvo za prikuplianje primarnih
podataka. Upitnik je struktuiran prema konstacijama koje su opredeljivale kljucne
atribute satisfakcije kupaca, i distribuiran na 125 ispitanaka. Korisc¢ena je deskriptivna
statistika i visestruki regresoni model analize kako bi se odredili kljucni faktori atributa
satisfakcije kupaca koji uticu na percipranu vrendost kupaca. Na ovaj nacin posmatra
se uticaj satisfakcije i njenih atributa kao nefinansijskih merila na finansijska merila
performansi preduzeca.

Na osnovu dobijenih rezultata, ova studija je utvrdila da faktori kljucnih atributra koji
se odnose na cenu i brend imaju statisticki znacajan uticaj na satisfakciju, pri cemu
najjaci uticaj ima brend proizvodjaca. Rezultati istrazivanja lojalnosti kupaca, kao
druge kljucne odrednice marketing odnosa, potvrduju da jedino brend ima znacajan i
veoma jak uticaj na lojalnost kupaca. Cena predstavlja vazan faktor u obezbedivanju
trenutne satisfakcije kupaca, ali dugorocno gledano, kupci su prvenstveno fokusirani
ka onim proizvodacima ulja koji imaju snazan brend, odnosno korporativnu reputaciju.

Studija otvara mogucnost diskusije u postojecoj literaturi tako sto otkriva kako kljucni
atributi  satisfakcije i lojalnosti kupaca uticu na stvaranje superiorene vrednosti za
kupaca i dugorocne vrednosti samog preduzeca. U ovoj studiji je potvrdeno da se
proces stvaranja vrednosti za preduzece ne postavlja na osnovu tradicionalne formule
gde on pocinje inputom i zavrsava se autputem. Input za stvaranje autputa preduzeca,
dolazi iz interakcije sa kupcima. U tom konekstu se posmatra ekonomski efekat
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izmedu doslednog proizvodenja superiorne vrednosti za kupca i dugorocnog profita.
Takode, vrednost ove studije proizilazi iz rezultta istraZivanja, da savremeni trZisni
uslovi poslovanja namecu potrebu oblikovanja finansijskih izvestaja prema razlicitim
interesnim grupama obezbedujuci dodatne nefinansijske mere uspesnosti i informacije
u odnosu na one koje se mogu procitati iz postojec¢ih osnovnih finansijskih izvestaja.

Kljuéne reci: suncokretovo ulje, cena, brend, marketing odnosa, satisfakcija, finansijske
performanse.
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Summary

Under the influence of globalization and mass settlement of cities and urban areas,
nostalgia for traditional and rural is increasingly felt. All this supports the development
of manifestation and gastronomic tourism and the promotion of autochthonous products
and traditions. Serbia is a country where a large number of national minorities lives,
each of which has an impact on the gastronomy of the some area. The combination of
all the cuisines and the diversity of tradition made Serbian dishes unique. There are a
large number of events in the tourism offer of Serbia, which themes are gastronomic
products. Manifestations, as a kind of promotion of a particular area, are becoming
more and more popular. The paper analyses gastronomic manifestations as an important
segment of Serbia’s tourism offer. The methods applied in the paper are the method of
correlation and comparative analysis. The results of the research indicate a positive
interdependence between the number of manifestations and tourist traffic during the
year, while the existence of an interdependence between the number of manifestations
and tourist traffic in the regions was not recorded.

Key words: manifestations, gastronomy, tourism

JEL: Z320

Introduction

There are numerous manifestations that have food for the basic topic. Food festivals as
a form of food tourism can play an important role in presenting new tastes to tourists,
as well as learning about different customs. Tradition in preparing food is passed
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down from generation to generation, thus becoming the cultural good of the people.
Thanks to gastronomic tourism, tradition is preserved and it is trying to bring domestic
food to many tourists from neighbouring cities, as well as foreign tourists. In the era
of globalisation, localisation and the use of gastronomy and food can be a source of
regional and national identity (Hjalager, Richards, 2002). Every region in Serbia has a
specific dish or an agricultural product that makes it recognizable. However, a festival
that simply contains a food component can not be classified as a food festival. The food
festival is a festival with food that emphasizes regional or local food specialties or a
festival on the theme of food, which has food-related activities and programs or food
topics. Food festival is a place where communities are engaged in public celebration
and promotion of local food (Everett, Aitchison, 2007). With the changes regarding the
preferences of local and international tourists, the traditional concept of holiday is also
changing (Sanin, Aydin, 2017, p. 181). Food festivals are one of the ways of completing
the experience of more and more demanding tourists.

The term gastronomy is in most cases linked to the consumption of food in restaurants.
However, the trends of gastronomic tourists today include visiting and tasting food and
drinks at primary and secondary producers, the presence of food and drink manifestations
and the consumption of authentic dishes and drinks. Gastronomic tourists becomes a
viable alternative for new destinations that cannot benefit from “sun, sea, and sand,”
or natural or cultural resources (Kivela, Crotts, 2005, p. 41). Food at manifestations
is a very powerful means of communication with tourists, because visitors to these
events can socialize and engage in cultural activities, such as visits to art galleries,
historic sites or parks, to find hidden gastronomic treasures known only to local people,
try unusual dishes and food and get acquainted with a particular culture or tradition
(Bjeljac, 2010, p. 128). Therefore, gastronomic tourism and gastronomic events are
compatible with other forms of tourism and tourist values. Through gastronomy, other
forms of tourism are connected.

The subject of the paper is the analysis of gastronomic manifestations in the tourism
offer of Serbia and the perception of the possibilities for their popularization. The aim
of this paper is to prove, based on the analysis of available information and data, as
well as the results of the research on gastronomic manifestations and their connection
with tourist traffic, that gastronomic tourism in Serbia should be developed both due
to the volume of resources available in Serbia and the possibility of a positive impact
on the growth of tourist traffic. In order to achieve the stated goal of the research, the
authors of the paper proceed from the basic assumption of the existence of a positive
interdependence between the number of manifestations and the realized tourist traffic.

Theoretical concept of gastronomic tourism

Gastronomy includes all that relates to cooking, cooking skills, and in this regard, in
a wider sense, includes gourmand, gourmet, and in the broadest sense, the connection
between culture and food, art nutrition, culinary art. Gastronomy therefore refers to
rules or norms in respect of eating and drinking (Santich, 2004, p. 18). The relationship
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between tourism and gastronomy is a long-standing and close one (Correia et al., 2008,
p. 164). Gastronomy can add value to the tourist experience and is associated with
quality tourism for travellers in search of new products and experiences that yield a
high level of satisfaction (Kivela, Crotts, 2009, p. 163). In considering gastronomy
as a motive for tourist movements, it is necessary to define several concepts: food
tourism, culinary tourism and gastronomic tourism (Vuki¢, 2015, p. 120). Some authors
define food tourism as a visit to primary and secondary food producers, food festivals,
restaurants and all those locations that are the motive for food tasting. The term culinary
tourism is in line with the concept that tourists can experience another culture through
food, i.e. culinary tourism is research participation in the consumption, preparation and
presentation of food, local cuisine and menus. It is considered that gastronomic tourism
is every journey that is at least partly motivated by the interest in food and drink or
consumption of food and drink. Gastronomic tourism can also be viewed as a subset of
cultural tourism (the cuisine is part of the culture) (Kalenjuk et al., 2011).

Gastronomic tourism is also defined as the activity of researching and discovering
culture and history through food, which influences the creation of unforgettable
experiences (Kalenjuk et al., 2015). Regions in which technological waves and
globalization have not significantly affected changes in the way food and beverage
production, but also the culture of their consumption have become favourable for the
development of a selective form of tourism known globally under the names of food
and beverage tourism, culinary tourism, gastronomic tourism, gourmet tourism (Hall,
Mitchell, 2002). Gastronomic tours, arranged to introduce a region’s dishes and food
culture which plays an important role in the selection of and the experience tourists can
have in a region, can feature a region (Sormaz, 2016, p. 728). Gastronomic tourism,
in which focus is the local cuisine of the destination as the primary attraction, is one
of the relatively small niches in modern tourism. This type of tourism offers a holistic
experience that includes various factors, such as atmosphere, price and quality, which
are also the determinants of consumer satisfaction (Correia et al., 2008). The culinary
tourism experience has been noted as having multiple valuable effects on the territory
and its products, such as increased awareness, loyalty, emotional connection, increased
involvement and brand differentiation (Mason, Paggiaro, 2012, p. 1330). Gastronomic
tourism is a niche of tourism that has grown rapidly, so it represents a new opportunity
in a market that can enhance the attractiveness of the destination without introducing
some new major products.

Gastronomic tourism is a possible competitive advantage and can be an essential
element in branding the country or region. A clearly defined gastronomic identity and
heritage can be exploited in the key processes of differentiation and rejuvenation,
helping to convey a unique sense of place (Fox, 2007). Tourist spending can stimulate
local gastronomy and be an instrument for improving agriculture and food production.
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Gastronomic manifestations as a tourism product

Gastronomic manifestations or food events, sometimes called special or hallmark
events, are fairs, festivals, cultural and industrial events that take place regularly or from
time to time. Food-related festivals are an easy way to animate members of the local
community, as well as visitors of all ages because of the great role which food plays
in everyday life, and which is not only a factor of survival, growth and development,
and performing daily activities, but also contributes to better quality of life (Kostic,
Petrovi¢, 2015). The food and drink manifestations include all manifestations that
are associated with, of course, food and drink, or making and selling some traditional
gastronomic recipes of a particular area or presenting local drinks like wine and brandy.

Numerous food manifestations have appeared around the world, with growing interest
in gastronomic tourism, becoming a very interesting form of recreation and tourist
attractions. The destination can be further promoted, such as the destination for wine
tourism by the development of wine manifestations (Wargenau, Che, 2008). Local food
provides a gateway into a destination’s intangible heritage (Bjork, Kauppinen-Réisénen,
2014, p. 298). Food festivals are a great opportunity for the destination for many
reasons. For food and wine producers, these festivals provide a cheap and sometimes
profitable way to promote brands to new consumers and provide opportunity to interact
with consumers as well as their feedback. For tourism destinations, gastronomic and
wine manifestations are a chance to gain awareness about regional brands, promote the
region to which a certain type of gastro-product is related, but also a reason for re-visits
to a particular region (Vukic, 2015, p. 128).

Gastronomic manifestations as a subtype of cultural events are of particular importance,
enriching the tourism offer, which can extend the tourist season, protect and enhance
cultural values of destinations. Gastronomic manifestations attract a large number of
visitors, both domestic and foreign tourists (Cati¢, 2016, p. 47). The accompanying
manifestations are expositions (arts, old mechanization, new agricultural machines and
tools), sports competitions, entertainment programs, folklore evenings, agricultural
conferences, etc.). Manifestations can be included in the package of arrangements of
some tour operators or travel agencies, whether it is a manifestation within the borders
of the state for which the package arrangement was created or organizing a trip to
another country to attend a particular event (Vranci¢, 2016, p. 31).

Manifestations can contribute to the completion of the tourism product of rural tourism.
The importance of rural tourism is reflected in the very important interaction of
agricultural production, traditional agricultural food products, presentation of tradition,
traditional gastronomy and tourist services (Cvijanovi¢, Ruzi¢, 2017, p. 33). The
process of identifying events and creating an integrated rural tourism product should
be implemented by the local community together with local tourism organizations,
with the strategic and financial support of government and local institutions, taking
into account that the state should create a desirable environment for the promotion of a
particular concept of development (Radovi¢ et al., 2012). Traditional food is the reason
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for the loyalty of tourists and affects positively the development of a rural destination
(Vujko et al., 2017, p. 477). At the same time, gastronomic experiences can add value
to tourism by providing a link between local culture, landscape and food, and creating
an atmosphere that is so important for an unforgettable vacation experience (Hjalager,
Richards, 2002).

Manifestations strengthen the image and recognizability of the place as a gastronomic
destination. The aim of this event, apart from publicity and achieving economic results, is
primarily the introduction of a society with products of the local population, autochthonous
gastronomy and tradition (Stimac, 2016, p. 41). Numerous marketing instruments can be
used to promote events in Serbia. The creation of logos and slogans of the manifestation,
the production of informative material and their distribution, advertising, sponsorship
and support of events, presentations at specialized tourism fairs, the Internet as a form of
communication with potential visitors of the event are just some of them.

Potentially attractive for tourist visits are also events dedicated to the culinary heritage
of the Serbian population, that is, gastronomy. In one part of the scientific expert
public, the media, and other public opinion, this type of manifestation is often called
“jjade”. By this approach and the name, these manifestations are often disdained and
underestimated and their significance is reduced (Bjeljac, 2010, p. 96). There are a vast
number of gastronomic festivities that are considered to be an important part of the
tourist offer of destinations or even regions in Serbia (Bjeljac et al., 2016, p. 16). Every
region in Serbia has some gastronomic product that is a trademark and by which local
tourist organizations try to attract guests. In November 2011, the Tourism Organization
of Serbia presented a brochure “Soul Food” written in English at the Tourism Fair in
Berlin, featuring gastronomic products by region. This is yet another step forward in
presenting the rich offer of national dishes and drinks that Serbia has abundantly. With
this kind of marketing, it can be expect a greater interest of foreign tourists who will
decide to spend part of their vacation in the rural areas of Serbia and enjoy traditional
dishes and drinks (Stojanovi¢, 2013, p. 39).

Quantitative analysis of gastronomic manifestations in the tourism offer of
Serbia

Based on the publication “Events 20177, issued by the National Tourism Organisation
of Serbia, which includes tourist events, fairs, cultural, sports, business and other
events, organized with various reasons and with various contents and which enrich
the tourist offer of Serbia, quantitative analysis of gastronomic manifestations in the
tourism offer of Serbia is conducted.

According to the events calendar, a total of 817 events was scheduled during 2016 in
Serbia. In 2017, this number is higher and amounts to 829 manifestations (National
Tourism Orgnization of Serbia, 2017). Based on the analysis of the calendar, it can be
highlighted the fact that in Serbia there are currently 241 gastronomic manifestations,
where food is the main motive of manifestations or appears as additional content.
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When organizers of manifestations are observed, they can be divided into 7 groups
(Table 1.).

Table 1. Organizers of gastronomic manifestations in Serbia

Manifestations
Organizers
Number| Share
Citizens’ associations 17 7%
Tourism organizations, municipalities, offices for tourism 93 39%
More organizers (tourism associations, various clubs and societies, tourist 12 59,
organizations and companies) ¢
Associations, organizations (associations of beekeepers, livestock farmers, o
. 30 12%
winemakers, bakers)
Cultural centres 21 9%
Local communities 20 8%
Fairs and festivals (Belgrade fair, Sumadija fair, wineries, cultural network, Novi o
. . 15 6%
Sad fair, cheese festival)
Others (tourist agencies, tourist companies, tourist-sports centres, chambers, 33 14%
0
schools...)

Source: National Tourism Organisation of Serbia, 2017

The largest number of gastronomic manifestations in the tourist offer of Serbia is
organized by tourism organizations (39% of the total number of manifestations, or 93),
followed by other organizers, with 14% and 33 manifestations. Various associations
and organizations, with 12% and 30 events are at the third place. Following are cultural
centres with 9% or 21 manifestations, local communities with 20 manifestations which
make up 8%, citizens’ associations with 17 events - 7%, fairs and festivals make up
6%, or 15 manifestations and the least number of events (5% or 12 manifestations) is
organized by groups that make up more organizers.

When the duration of manifestations is analysed (Graph 1.), the most are those that
last one day. There are 124 one-day gastronomic manifestations in Serbia, which is
51% of the total number of manifestations. They are followed by two-day ones (50
manifestations, or 21%). The following are three-day manifestations (41 manifestations,
or 17%. The least number of manifestations, only 26 manifestations or 11%, lasts for
four days or more (mostly fairs and grape harvesting).
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Graph 1. Duration of gastronomic manifestations in Serbia
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Source: Authors’ presentation based on National Tourism Organisation of Serbia, 2017

Gastronomic manifestations are held throughout the year, but mostly during the summer
and autumn months (Graph 2.).

Graph 2. Number of gastronomic manifestations in Serbia by months

60 -
30
40 A
30
20
10
0

MR

Source: Authors’ presentation based on National Tourism Organisation of Serbia, 2017

In order to perceive the potential link between the number of gastronomic manifestations
and the number of tourists, a comparative overview of the number of gastronomic
manifestations and the total number of tourists in the Republic of Serbia by months is
given in Table 2 (Statistical Office of the Republic of Serbia, 2017).
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Table 2. Comparative overview of the number of gastronomic manifestations and the
total number of tourists in the Republic of Serbia by months

Months Number of Tourist arrivals (in
manifestations 000)
January 1 150.5
February 5 166.7
March 10 178.7
April 15 222.9
May 24 292.4
June 22 252.7
July 33 287.5
August 53 323.6
September 42 253.9
October 21 245
November 8 177.5
December 7 202.2

Source: National Tourism Organisation of Serbia, 2017; Statistical Office of the Republic of
Serbia, 2017

Table 3 shows the calculated value of the correlation coefficient between the number
of gastronomic manifestations and the number of tourists per months. Given the
available size of the sample, Spearman’s correlation coefficient of rank was chosen as
an adequate indicator. This indicator belongs to a group of non-parametric indicators,
whose application does not require the fulfilment of certain assumptions (first of all,
the distribution normality) which requires the calculation of parametric indicators
(Jankovi¢-Mili¢, 2016, 79).

Table 3. Correlation coefficient between the number of gastronomic manifestations
and the total number of tourists per months

Tourist
arrivals
Number of . .
Spearman’s rho . . Correlation Coefficient 0.951(**)
manifestations
Sig. (2-tailed) 0.000
N 12

Note: ** Correlation is significant at the 0.01 level (2-tailed).
Source: Authors’ calculation (SPSS Statistics 19)

Based on the calculated value of Spearman’s correlation coefficient, it can be concluded
that there is a high positive interdependence between the number of gastronomic
manifestations in Serbia and the total number of tourists per months. The most visited
months of the year are also the months in which the largest number of gastronomic
manifestations is held.
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According to the geographical schedule, observed by the statistical regions of the
Republic of Serbia, gastronomic manifestations can be grouped into manifestations in
Sumadija and Western Serbia, Southern and Eastern Serbia, Vojvodina and Belgrade.
In the territory of Vojvodina, 39% of gastronomic events are organized from the total
number, or 95 manifestations. In Sumadija and Western Serbia, 68 manifestations
(28%) are organized, in Southern and Eastern Serbia, 64 manifestations (27%), while
only 14 events are organized in Belgrade, or 6% (Graph 3.).

Graph 3. Geographical schedule of gastronomic manifestations
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Source: Authors’ presentation based on National Tourism Organisation of Serbia, 2017

In order to perceive the potential link between the number of gastronomic manifestations and
tourist visits of the region in Serbia, Tuble 4 gives a comparative overview of the percentage
share of the number of gastronomic manifestations and the total number of tourists in the
Republic of Serbia by region (Statistical Office of the Republic of Serbia, 2017a).

Table 4. Comparative overview of the percentage share of the number of gastronomic
manifestations and the total number of tourists in the Republic of Serbia by region

Number of Tourist arrivals
manifestations (%) (%)
Belgrade region 6 33.2
Region of Vojvodina 39 16.2
Region of gumadija and Western Serbia 28 36.2
Region of Southern and Eastern Serbia 27 14.4

Source: National Tourism Organisation of Serbia, 2017; Statistical Office of the Republic of
Serbia, 2017a

Based on the review of the data presented in Table 4, it can be concluded that there is
no interdependence between the number of gastronomic manifestations and the number
of tourists by regions in Serbia. This is confirmed by calculating the Spearman’s
correlation coefficient in Table 5.
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Table 5. Correlation coefficient between the percentage share of the number of
gastronomic manifestations and the total number of tourists by regions

Tourist
arrivals
Spearman’s rho Num'ber 01: Correlation Coefficient 0.000
manifestations
Sig. (2-tailed) 1.000
N 4

Source: Authors’ calculation (SPSS Statistics 19)

The value of Spearman’s correlation coefficient in Table 5 points to the absence of
any interdependence between the number of gastronomic manifestations and the
number of tourists by region in Serbia. Those regions that absorb the highest number
of tourist arrivals are not the same regions in which the largest number of gastronomic
manifestations are held.

Conclusion

Attractive and diverse natural environment, authentic gastronomy and cultural heritage,
cities as tourist motives are great development opportunities of Serbia in designing
tourist offer. In this, the role of manifestations is very important, which are often the only
driver of social life in smaller communities. The number of events in Serbia is growing
every year, but it is assumed that in the coming period, the number of manifestations
useful for the development of tourism will be even greater. In the calendar of events,
829 events were presented in the tourist offer of Serbia for 2017. These are the more
visited and manifestations of tradition. In practice, this number is higher because there
are a large number of local events that do not have marketing support. Serbia has a
favourable geographical position, which favours the development of manifestation
tourism, both at the regional and international level. Also, a large number of foreign
companies operate in Serbia, which have the opportunity to present their products and
services at various gatherings, fairs and festivals. Events in Serbia are also recognized
in the relevant strategic documents as tourism products of special importance for the
tourism development, in the second place there are manifestations/events (cultural,
sports, etc.), immediately after the tourism of cities. All this speaks in favour of the fact
that Serbia has great potentials for the development of manifestation tourism.

Food can serve as a means of branding one country. Gastronomic manifestations,
which are common in rural areas, are the true protectors of tradition and perfectly
reflect the typical food and lifestyle of certain nations. Therefore, these manifestations
are priceless in preserving traditional food, agriculture, old crafts, wealth of folklore,
national costumes and folk festivities. Gastronomic events are a unique opportunity
when visitors can enjoy the local specialities prepared in the traditional manner, as well
as in traditional dance and music. Some manifestations attract more visitors than there
are residents in the place of the event. A smaller number is of an international character,
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which is also of greater importance because local food and drinks are presented to
tourists who for the first time meet with Serbian tradition.

The basic question is whether Serbia is using its gastronomic wealth and the fact that
such a small area offers so many different foods sufficiently. The results of the research
in this paper pointed to the fact that the largest number of gastronomic manifestations
in Serbia is organized in those months when the country attendance is the highest,
that is, there is a positive interdependence between the number of gastronomic
manifestations and the number of tourists per months. However, the second part of the
analysis showed that those regions where most of the gastronomic events are organized
are not the regions with the largest tourist traffic. According to this fact, the starting
assumption of the research can not be considered confirmed. Realized tourist traffic in
Serbia is not directly related to the number of gastronomic manifestations. The biggest
problem in the popularization of gastronomic manifestations as a tourism offer is the
lack of adequate policies and strategies for their development, insufficient promotion,
insufficient investment and lack of interest of potential participants. For the development
of manifestation tourism, it is also necessary to improve the tourist infrastructure and
suprastructure. Also, support of travel agencies and tour operators is necessary, in the
form of offer of tourist arrangements that organize visits to gastronomic events. With
an adequate policy and strategy, gastronomic events can be the drivers of a successful
development of manifestation tourism in Serbia.
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GASTRONOMSKE MANIFESTACIJE KAO FAKTOR
UNAPREDPENJA TURISTICKE PONUDE SRBIJE
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Sazetak

Pod uticajem globalizacije i masovnog nastanjivanja gradova i urbanih sredina, sve
vise se oseca nostalgija za tradicionalnim i ruralnim. Sve ovo ide u prilog razvoju
manifestacionog i gastronomskog turizma i promociji autohtonih proizvoda i tradicije.
Srbija je zemlja u kojoj zivi veliki broj nacionalnih manjina, gde svaka od njih ima
uticaja na gastronomiju podneblja. Kombinacija svih kuhinja i raznolikost tradicije
ucinili su srpska jela jedinstvenim. U turistickoj ponudi Srbije postoji veliki broj
manifestacija cija su tema gastronomski proizvodi. Manifestacije, kao vid promocije
odredenog podneblja, postaju sve popularnije i brojnije. U radu su analizirane
gastronomske manifestacije kao vazan segment turisticke ponude Srbije. Metode
primenjene u radu su metod korelacione i komparativne analize. Rezultati istrazivanja
ukazuju na pozitivnu meduzavisnot izmedu broja manifestacija i turistickog prometa u
toku godine, dok nije uoceno postojanje meduzavisnosti izmedu broja manifestacija i
turistickog prometa po regionima.

Kljucéne reci: manifestacije, gastronomija, turizam
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Summary

Tourism, as one of the main driving forces of economic development, is exposed to
many risks. Besides frequent fluctuations in foreign currency exchange, prices of
fuel and transportation, the tourism industry has become more sensitive to weather
conditions lately. One of the new instruments which can be efficiently used for weather
risk hedging is weather derivatives (forwards, futures, options and swaps on chosen
weather variables - temperature, rain, snow, wind etc.).

In this paper, we will present the possibility of weather derivatives application in winter
tourism - snowfall forwards - in order to hedge the business of ski lift operator company.

Our research is based on snowfall data of Kopaonik mountain ski resortand revenues of
ski lift operator company. We will show that weather derivatives might be an effective
tool for hedging weather risk and reducing the volatility of companies revenues in the
winter ski tourism business in Serbia.

Keywords: weather derivatives, weather risk, snowfall, hedging, winter ski tourism

JEL: C15, G1, Z33

Introduction

The effects of climate changes and weather conditions on company’s business results
are increasing, and affecting a growing number of economic sectors. According to
MiinichRe Group (2000), over 80% of business activities on a global level are depending
on the weather. Most affected sectors are energetics, agriculture, construction,
transportation, and tourism (Bank, Wiesner, 2011; Zapranis, Alexandridis, 2013).
The companies concerned are the ones that are highly sensitive to weather conditions
and seasonality of their operations (Miiller, Grandi, 2000a; 2000b). Tourism, as an
economic sector, is very sensitive to all kinds of changes, of both economic and non-
economic character (Becken, Hay, 2007; Agrawala, 2008). It is exactly the second type
of change, the non-economic one, which is gaining importance lately (for example,

1 Bojan S. Pordevié, full professor, Faculty of Management Zajecar, Megatrend University
Belgrade, Park Suma Kraljevica bb, 19000 Zajecar, phone: +38119430804, e-mail: bojan.
djordjevic@fmz.edu.rs
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safety risk, and climate change and weather risk). As emphasized by Simpson et al.
(2008), besides increased exposure and sensitivity to various kinds of risks, modern
tourism companies features higher fixed costs and lower profitability. Such structure
makes them “slow” in accepting changes, vulnerable under the influence of different
sets of risks and affecting the level of tourism service quality (Scott, McBoyle, 2007).
Speranda (2008) suggested that companies operating in tourism sector should eagerly
acquire new knowledge and useful tools for risk management, such as, and currently
available in our market, currency futures - forwards and swops, which can efficiently
manage currency and interest risk.

Weather risk is a product of increasing climate changes, which effects we all feel.
Extremely high or low temperatures, droughts and lack of rain, overflow of falls and
floods, storms and hurricanes, definitely affect the business of the tourism sector
companies. Business protection can be partly found at insurance companies, which
cover only specific types of risk when paid compensation for damage in many cases
compensates the partial loss. That is why, in order to protect or hedge the loss and
reduction of product/service production caused by unfavourable weather conditions,
weather derivatives are constructed, as a new tool for risk management (Russ, 2004).
As Cao et al. (2004) and Brockett et al. (2005) pointed out, it is about weather risk which
presents uncertainty in money flows and revenues as a consequence of non-catastrophic
weather conditions (fluctuations in temperature, the quantity of precipitation - rain and
snow, thespeed of wind etc.). Edrich (2003) and Ali (2000) made a clear distinction
between weather risk and other sources of risk. What is vital here, is that weather
risk affects the quantity of demand and sales of certain products/services and not the
price of those goods and services. It is all about so-called volumetric risk. The weather
condition risk is highly geographically localized and it is not possible to control it.
Considering the exposure to weather risk and possibility for hedging, Leggio (2007)
concluded that companies usually decide to use weather derivatives in order to lessen the
volatility of revenues and money flows, to cover and compensate expenses (companies
- hedgers), but also to stimulate and enhance sales (making profits and earnings -
speculators) (Pordevi¢, DPordevic, 2014). It is definite that the main motive for trading
these derivatives is hedging, but Zapranis and Alexandridis (2013) also emphasized the
inevitable motive for profit and existence of speculators, as an important segment of
weather derivatives market.

Table 1. Connection between weather and financial risk

SECTOR WEATHER VARIABLE RISK

Lower sales during warmer winters

Power / Energy industry Temperature and colder summers

Low-yield and loss in periods of

Agriculture / Food Industry Temperature / Rain / Snow | extremely low/high temperatures or
rainfalls
Beverage producers Temperature Lower sales during colder summers
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SECTOR WEATHER VARIABLE RISK
Construction Temperature / Snow Delays in work d1.1r.1ng bad weather
conditions
Transport and Logistics Temperature / Rain / Snow Delays/transport cancellation

Reduced revenues during seasons
Tourism / Ski industry Temperature / Snow with temperatures and falls below
average
Higher costs of snow removal from
Municipality Government Snow city streets when the falls are above
average
Lower incomes during seasons with
weak falls

Road Salt Companies Snow

Source: Brocket et. al. 2005; Zapranis, Alexandridis, 2013.

Weather derivatives can be defined as future contracts (forwards, futures, options, swaps
etc.) that are based on weather index on chosen weather variable (temperature, rain,
snow, wind etc.) (Jewson, Brix, 2005; Hull, 2009; Lazibat et al., 2010). Weather index
gains its value by quantification of recorded weather condition deviation from chosen
reference point (weather station), where deviation calculation is based on real weather
conditions observation for a certain period and where each level of divergence (for
example 1°C, 1 mm of rain or 1 cm of snow) obtains its tick size (tick) (Jewson, Brix,
2005). Depending on type and position taken (buying or selling), the contract becomes
valuable when the value of index falls or rises above strike level. This way, weather
conditions turn into tradable goods (VanLennep et al., 2004; Veselinovi¢ et al., 2014).
Like other financial instruments, weather derivatives are traded in theorganized market -
stock exchanges (standard contracts), but also out of the market (over the counter - OTC),
in arrangement with traders - banks, insurance houses, hedge funds etc. (Markovic¢, 2013;
DPordevi¢,Dordevi¢, 2014). If the trade is in an organized market, then we are talking
about futures, while forwards and swaps are usually traded in OTC. Weather options are
present at both markets, and they usually contain chosen weather index in their bases. The
biggest and most important weather derivative market today is American CME, while in
Europe it used to be London market LIFFE, known today as ICE Europe.

Forward represents a simple contract which, at given time, arranges purchase and sale of
certain assets at some future time point, where commitments are realized in the future, i.e.
on a previously set date. One side (forward buyer) hedges from an eventual rise of assets
price, while the other side (forward seller) protects from the fall of assets price (Hull,
2009; 2011). Forwards are not standardized contracts, which mean that they are traded
on OTC markets, with the mutual agreement of both sides on all elements of the contract
(contract price, maturity date). Basic motive for forwards trading is protection (hedging)
from markets’ risk and final delivery of assets on the set date. These contracts are not
liquid, meaning that they cannot be re-sold, thus they are not speculative (Pordevi¢,
DPordevi¢, 2013; 2014). Compared to other derivatives, forwards have both advantages
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and disadvantages. They are very flexible because they are adjusted toboth sides and
have small transaction cost. Disadvantage refers to the absence of clearing house in the
trade, so the risk of contract realization is growing. Also, if there is no margin (which is
the case with futures), this type of contract exposes traders to credit risk (Golden et al.,
2007). In case of weather derivative, forward would contain weather index in its base on
certain weather variable (temperature, rain, snow, wind, frost etc.). On weather derivative
market forwards usually appear in the form of swap contracts (Markovi¢ et al., 2012).
Contractors would be obliged to set the elements for construction of weather forward
precisely: weather index with variable, index unit value - tick, reference meteorology
station - weather station, strike level, upper and lower limit - L, and Lupper, maximum
pay off - maxPayOff, validity period, due date and margin, in order to lessen credit risk
(for example 5-10% of contract value).

Today, weather derivatives represent a device in weather risk management, and their
usage in the world is increasing, mostly in options trading. Since weather derivatives
present general uncertainty in our region, apart from few works on the subject of their
application in agriculture, this paper aims to show the possibility of hedging by applying
chosen weather derivatives (snowfall forward) in winter ski tourism, on an example of
ski lift operator in Kopaonik.

The paper is structured as follows: in section 2, we define the problem and the aims of
our research. In section 3 we give an overview of most significant research results on the
subject of weather risk management and derivatives application in winter ski tourism,
ski resorts and ski lift operator business. In section 4 we present research methodology,
data collection and results. In this section, werepresent analyses of hedge effectiveness
when forwards are applied to snowfall index (weather snowfall forward) in ski lift
operator business in Kopaonik mountain. Eventually, section 5 gives conclusions and
recommendations for future research.

Defining research problem and aims

Ski season in Kopaonik ski resort lasts from December until the end of April (winter ski
season). In that period ski resort, that is ski lift operator, makes amajor and most significant
share of its incomes from ski tickets sales and ski lift operations. During a winter season,
when the profits are the highest, the quantity of snowfalls and height of natural snow on
ski tracks is of great importance, excluding artificial snow systems, which efficient work
depends on the temperature (it takes from at least -2,5°C up to -5°C for snowmaking
system to work efficiently). Due to climate changes, which in our case can be summed up
to extreme weather (un)conditions (insufficient or overflowing snowfalls), the exposure
of'ski resorts and their income to weather risk is growing. In order to ensure their business
and protect (hedge) from potential losses, ski operator can use weather derivative with
weather index on snowfalls in their base. World markets (for example CME) offer
monthly and seasonal weather derivatives (forwards, futures, options, and swaps), which
appear in both organized (standardized contracts) and OTC markets. In weather-sensitive
and seasonal industries, such as tourism, monthly and seasonal optional contracts on
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various weather variables (temperature, falls - rain, snow, frost etc.) are widely used. In
winter tourism, dominant weather variable is snowfall quantity in ski season, although we
shouldn’t neglect temperature and wind, on whose index base ski resorts can also trade.

In this paper, we presumed that the quantity of snowfall highly affects incomes from ski
tickets during the winter ski season at Kopaonik mountain. Ski lift operator (in our case
JP Skijalista Srbije) wants to ensure (hedge) its business and ski ticket sales profits from
weather risk of insufficient snowfall during the season (financial hedging), without taking
into consideration existing artificial snowmaking system, so that operational hedging is not
considered. Let us assume that weather derivatives on a quantity of snowfall are available at
OTC market. Ski lift operator chooses weather forward, or seasonal snowfall index forward,
to be more precise. Snowfall quantity data is gained from Kopaonik weather station, which
is settled in Suncana dolina (Sunny Valley) so that geographical basis risk is avoided, while
the inclusion of basis risk will depend on a correlation of weather index with snowfall
and ski ticket sales revenue. Basis risk will be included as the most important element
of snowfall forward hedging effectiveness, as a coefficient of simple linear regression of
income value and snowfall weather index (Castelino, 1992; Rohrer, 2004).

When evaluating weather forward, we will use the simplest and at the same time
efficient method for price setting - method of historical simulation, which is based on
historical data of Kopaonik snowfall for the past 10 years. As Hnilica (2007)ascertained,
a method of historical simulation represents a simple model for weather derivative
evaluation and a base for further statistical analyses, with the assistance of appropriate
software (Crystal Ball, for example).

Therefore, we have two goals: firstly, we want to show that there is a statistically
significant connection between snowfall and ski lift operators’ income, and secondly,
we’d like to analyze forward implementation effect in hedging weather risk and
reduction of weather risk in ski lift operators’ business at Kopaonik.

Literature review

The largest number of weather derivatives implementation research is found in the
agriculture sector, while in tourism that is not a case. Researching winter ski tourism,
most researchers focused on basic questions of climate changes and snowfall
influence on tourism companies business and tourists’ behaviour. Thus, researching
the connection between lack of snow, skier’s activities and ski ticket sales in winter
resorts in Switzerland, Austria and Slovakia, certain authors came to conclusions about
statistically significant influence of snowfall and weather conditions on ski ticket sales
and activity of skiers on the tracks (Shin et al., 2009; Toeglehoher et al., 2011). In his
research on activities of domestic and foreign visitors of winter resorts, Falk (2013)
discovered significantly higher sensitivity of domestic visitors to weather condition
changes in relation to foreign tourists, which led to different behaviour and activities
on ski tracks. Toeglehoher et al. (2012) presented a new model for measuring weather
risk and business sensitivity to weather conditions — Weather-VaR. Their research was
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based on 20-year snowfall data and ski centre Kitzbuehel (Austria) operations, which
led to conclusions about significant possibilities of VaR methodology application in
weather risk management.

The most important (and available) research results of weather derivative application
in winter tourism are gained from examples of ski resorts in Austrian and Italian Alps.
Bank and Wiesner (2011) looked into the possibility of efficient weather derivative
application in Austrian winter centres. Interviewing 61 ski lift operators, they got results
of significant possibilities of derivative application, in order to reduce the lack of natural
snow risk and protect themselves from business loss. Piovani et al. (2012) and Sileo
(2012) analyzed weather derivative application and hedging efficiency implementing
weather put option in ski operator business in winter centre Andalo in Italian Alps.
Referring to methodologysuggested by Beyazit and Kog (2010; 2012), based on data
from a ski center in Turkey, they constructed parameters, defined the most suitable model
to determine the price of selling option, and established significant possibilities to apply
options in order to reduce risk from ski resorts revenue decline, due to the lack of natural
snow. Given results were affirmed by Franzoni and Pelizziari (2016). Tang and Jang
(2012; 2016) in their works constructed and presented snowfall forward as an efficient
instrument for ski resort business hedging, calculating hedge effectiveness. Named
authors emphasized the importance of geographical basis risk as the most significant
derived element of derivative which highly affects the effectiveness of forward hedging,
but only when the construction of multiple property resorts is in question (in order to
construct one unique derivative, so-called basis derivative, Skijalista Srbije would need
snowfall data and business data for Kopaonik, Zlatibor, and Stara Planina ski resorts). As
Castelino (1992) and Rohrer (2004) pointed out, basis risk is the most significant data
in the construction of a weather hedge. Analyzing geographic, calendar and production
basis risk, they concluded that given basis risks are much more important than correlation
coefficient, but only in case of a spatial distance of hedged locations and meteorological
stations (Considine, 2000; Golden et al., 2007, Yang et al., 2009).

Based on formerly presented studies, it is evident that all researchers emphasize the
significant influence of weather variables (snowfall) on business results of world’s ski resorts,
as well as positive results of derivative’s hedging. Since these kinds of studies haven’t been
conducted in our region so far, it is our task to ascertain to what extent ski centre’s business
depends on snowfall quantity, to present weather derivative as a new risk management tool
and to measure the effectiveness and efficiency of chosen derivative hedging.

Research methodology and results

To investigate the possibility of efficient weather risk derivative hedging, we must
go through several steps: 1. Weather index determination (snowfall index - SFI), 2.
Investigation of ski resort revenue dependence on tickets sales based on snowfall
quantity (regression and correlation analyses, autocorrelation test and test of
heteroscedasticity), 3. Construction of chosen weather derivative (weather snowfall
forward), and 4. Evaluation of snowfall forward hedging effectiveness.
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Weather index determination

In our research we will use cumulative snowfall index — CumSFI, corresponding to the
sum of overall monthly falls during winter skiing season at Kopaonik (1% December —
30" April). We generate CumSF1 as follows:

X
CumSFI = Z v,
=1
Where we have
- x — length of cumulative period (1% December - 30" April)
- ¥~ quantity of snowfalls on day ¢

In order to calculate weather index, we need data about snowfalls measured at Kopaonik.
Historical daily data are gained from RHMZ Serbia measuring station Kopaonik at
Sunny Valley, for the 1997-2015 periods. Since companies prefer season contracts
when trading weather derivatives, we would need data about the quantity of snowfall
for certain winter seasons. The contracts that cover the period from 1% November till
30% April are most traded on the markets. In this work, we will use the overall snowfall
quantity in winter seasons (2006/2007 - 2015/16), which in our case represent season
cumulative indices CumSFI for Kopaonik ski resort. Named period of 10 winter seasons
has been chosen because this period had available data about income generated from
ski tickets sales in given ski resort, which is Kopaonik ski operator. Cumulative index
CumSFI presents overall snowfalls data in five months period (December - April).
Snowfalls, as well as ski resort monthly income from ski tickets in November, are
excluded because ski resort opens from 1% December. Snowfalls and incomes from ski
tickets are shown in Figure 1.

Figure 1. Snowfalls by ski seasons and ski tickets incomes of ski operating company
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Regression model and standard assumption model review

Analyses of those two separate variables (snowfall quantity as an independent variable
— x, and the amount of ski lift operator’s revenue generated from ski tickets, as a
dependent variable — y) connection are based on simple linear regression model and
equation:

y=atpfx +e

Where is:

a — constant of model

B —evaluation of regression coefficient with independent variable x (quantity of
snowfalls)

€ — residual of model

Model is based on results of data analyses published in reports on ski tickets sale in
winter centre Kopaonik, as well as on report of referent meteorological station in Sunny
Valley on snowfalls for season 2006/07 up to 2015/16. Data are given on monthly level
for December, January, February, March and April.

Coefficient B is the most important parameter for us because it shows the change of
dependable y (ski resort income from ski tickets sales) when the independentx (quantity
of snowfall) changes per 1 unit, that is 1 cm. The value of this coefficient will be of
importance when constructing weather derivative, i.e. determination of its tick size.

Evaluation of set regression model will be reliable only if standard assumption model
is fulfilled. Otherwise, the evaluation of regression coefficient would be biased. That
is why it is necessary to examine several assumption models. The first assumption that
needs to be fulfilled is testing residual homoscedasticity and heteroscedasticity. We
will use Breusch — Pagan / Coock — Weisberg test. 1t is assumed that residual variance
is constant (H). The result Prob > y*= 0.423 is telling us that model has no expressed
heteroscedasticity, that is, there is no significant difference of random error variances.

The second assumption is related to residual autocorrelation. We use Durbin — Watson
test (DW). At significance level a = 0.05 and observation number n = 50, with one
regression variable, we have limit table values d, = 1.503 and d = 1.585. Based on
carried out DW test we gained autocorrelation coefficient d = 1.009 < d,= 1.503.
We reject H, and conclude there exist a positive residual autocorrelation. In order to
remove autocorrelation, we have implemented Cohrane — Orcutt model. The result
is the transformed value of DW test (d = 1.625 > d = 1.585), thus we accept H and
conclude that autocorrelation in the model has been removed.

Gained coefficient evaluation forms final regression model of the influence of snowfalls
on ski lift operator’s ticket sale sincome. The results gained by regression and correlation
analyses are shown in Figure 2. and in Table 2.
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Figure 2. Snowfall and ticket income regression and correlation coefficient
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Table 2. Monthly results of statistical analyses for winter seasons 2006-2016.

December January February March April Season
Snowfall 203%* 383 614 636 310 214.6
Mean 20.3 38.3 61.4 63.6 31 42.92
St.dev. 9.821179 24.21226 34.59672 29.71045 20.72572 97.01569
Variance 96.45556 586.2333 1196.933 882.7111 429.5556 9412.044
Income
Mean 50861.8 60766.5 71198.9 74000.1 31872.2 288699.5
St.dev. 17419.12 24246.92 26519.35 22587.72 12520.33 92157.44
Variance 3.03E+08 5.88E+08 7.03E+08 5.1E+08 1.57E+08 8.49E+09
p 0.075873 0.813872 0.701831 0.58885 0.884855 0.6418

Source: Author
Note: *CumSFI in cm

Evaluating regression and correlation analyses results, we can conclude the following:
determination coefficient R* = 0.4119 (adjust R square = 0.3997) is leading us to a
conclusion that 41.19% of the overall variability of ticket income is explained by
snowfall quantity. The remaining 58.81% is not explained by regression and is influenced
by unidentified factors. Correlation coefficient R = 0.6418 indicates directly expressed
linear stochastic relation between snowfall and ticket income. Finally, we can present
linear regression equation of snowfall and ticket income connection y = f'(x):

y=1540.145x + 35448.56 + 19726.88

The most significant data in Table 2. are standard deviation and variance of snowfall and
incomes during given months, which present a measure of risk, i.e. ski resort weather
risk income volatility. We can see that highest values of standard deviation are achieved
for January, February, and March when ski resort generates most of its income. This
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is the most important information for ski resorts when it comes to decision making
about contracting certain monthly derivative in order to hedge, regardless of its type
(forwards, futures or options).

Construction of weather snowfall forward

Let us assume that ski lift operator wants to hedge from the lack of snowfall. For
this purpose, weather forward on snowfall index is arranged, with strike level SL =
214.6 cm of snow. Ski lift operator holds a short position in this contract. The payoffis
expected in acase that CumSFI < SL, i.e. (SL — CumSFI) x T.

The other contractor, let’s say an insurance house,for example, holds a long position
and any snowfall quantity bigger than SL (214.6 cm) is in order since the house will be
expecting a payoff in the value of (CumSFI— SL) x T.

Weather forward value is gained through the following formula (short position):
Where is
- SL — strike level

- Cum SFI — cumulative snowfall index

- T — tick value (weather index unit value in money)

- e " — discount factor

- r — interest rate (interest rate on capital markets in Serbia — 4%)
- ¢t — maturity period (5 months)

The weather index unit value 7 is gained based on regression equation coefficient and
snowfall average in given time. Mathematical calculation shows 7 = 11.000 € / cm of
snowfalls. Since the trading takes place on OTC market, we assume that both buyer and
seller of weather forward agreed on the 7 money value.

Basic elements in the construction of weather forward are weather index (CumSFI),
the weather index unit value in money (tick — 7), strike level (SL), maturity period -
t, interest rate — r, and reference climate point or measuring station. Since forwards
are traded on bilateral, OTC market, it is up to contracting parties (buyer and seller)
to agree upon all named elements. In this case, there is a possibility of arranging a
monthly, several months or seasonal forward on snowfall. Depending on the maturity
period (monthly or season), we get strike level SL, which presents snowfall average for
a certain period (Mean). The elements of weather forward are shown in Table 3.

Table 3.Basic elements of seasonal and monthly snowfall forward of Kopanik ski resort

Weather Snowfall Forward
OTC Seasonal Forward

Type of contract OTC Monthly Forward

Weather index

Seasonal CumSFI

Monthly CumSF1I (February)

Meteorological station

Kopaonik Sunny Valley

Kopaonik Sunny Valley

Time

5 months

1 month
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Tick value 11.000 € /em 11.000 € /em
Strike level 214.6 cm 61.4 cm
PayOff limit* 214.6 cm 61.4cm
Interest rate 4% 4%
MaxPayOff 2.32 mil € 672.700 €

Note:* In our case, payoff limit is at strike level. In bilateral OTC contracts, it is possible to
arrange both upper and lower payoff limit, which is mostly the case with weather swaps. In such
case, lower and upper limit would be set SL+/-o (st.dev.)

Hedging effectiveness evaluation

Hedging effectiveness - HE, is evaluated based on several elements: 1. Revenue value
without hedging - VR 2. Value of hedged revenue - VR 3. Hedge ratio -

UNHEDGED? HEDEGED”

h, 4. Strike level - SL, and 5. Value of payoft - PayOff. Those elements are gained based
on following equations:

VRHEDGED = VRUNHEDGED + Payoff”
PayOff=hx (SL — CumSFI)

Hedge ratio — 4 or optimum indicator of hedger minimum variance, i.e. ski resort, is
gained by following formula (Hull, 2011; Rao, Thakur, 2008, Gupta, Kaur, 2015):

h=p

Where is

p — correlation coefficient of income change AR and snowfall change AS (p=0,30)
o,, — standard deviation of snowfall quantity change (o, = 35,37)

Hedging effectiveness is gained on the base of formula (Ederington, 1979; Tang, Jang,
2012, Gupta, Kaur, 2015):

HE=1-

Results of weather forward hedging effectiveness for the past 10 winter seasons at
Kopaonik are shown in Table 4.

Table 4. Hedging effectiveness using weather snowfall forward

. Unhedged Revenue Hedged Revenue
Ski season CumSFI (m%llion pt PayOff (Igni“ion p
2006/07 180 1.776 0.066 1.842
2007/08 222 2.105 -0.014 2.090
2008/09 251 2.156 -0.069 2.086
2009/10 145 1.462 0.133 1.595
2010/11 77 1.749 0.264 2.013
2011/12 332 2.942 -0.225 2.717
2012/13 304 2.808 -0.171 2.673
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. Unhedged Revenue Hedged Revenue
Ski season CumSFI (mgillion € PayOff (;gnillion €
2013/14 88 1.986 0.243 2.229
2014/15 356 3.895 -0.271 3.624
2015/16 191 3.175 0.045 3.220
Mean - p 214.6 2.4054 4.16E-18 2.4089
St.dev. - o 97.01569 0.767866 0.18595 0.639261
Variance -c? 9412.044 0.589618 0.034577 0.408655
Hedge Ratio - h 0.00192
HE 0.308 (30.8%)

Source: Author

Analyzing basic financial business results we’ll be given a more comprehensive view
of economic-financial effects of trading forward in ski resort operations, including
variable costs - ¥, cover margin or ski ticket income - M, The effects on ski resort
operations are considered in cases VR and VR Relations are as follows:

HEDGED UNHEDGED"
Mps=VR-Vc
MpSUNHEDGED: VR

UNHEDGED
Mp GHEDGED = \JR

Ve

Ve

HEDGED

Obtained results are shown in Table 5.

Table 5. Hedge effectiveness and risk reduction with variable costs

Skiseason | CumSFI |\ ewncr | FRwern | s | ygps e
2006/07 180 1.776 1.842 0.736 1.04 1.106
2007/08 222 2.105 2.090 0.627 1.478 1.463
2008/09 251 2.156 2.086 0.420 1.736 1.666
2009/10 145 1.462 1.595 0.720 0.742 0.875
2010/11 77 1.749 2.013 0.853 0.896 1.16
2011/12 332 2.942 2.717 0.665 2.227 2.052
2012/13 304 2.808 2.673 0.633 2.175 2.04
2013/14 88 1.986 2.229 0.734 1.252 1.495
2014/15 356 3.895 3.624 1.120 2.775 2.504
2015/16 191 3.175 3.220 1.768 1.407 1.452
Mean - p 214.6 2.4054 2.4089 0.8276 1.5728 1.5813
St.dev. - o 97.01569 0.767866 0.639261 0.375634 0.652695 0.497878
Variance - 62 9412.044 0.589618 0.408655 0.141101 0.42601 0.247882
}I:Iedge Ratio- 0.00192

HE 0.308 (30.8%) 0.420 (42%)

Source: Author

Table 5. shows that with use of forward, there is evidently significant reduction of
hedger’s (ski lift operator) exposure to weather risk. For CumSFI ranging from 77 cm
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up to 356 cm snowfall, standard deviation (o) and variance (c?) of net ski ticket income
are reduced by 23.77 %. If we observe results based on net ski ticket income — Mps, the
results of hedging are even better — we can note hedge effectiveness rise by 39%. We
can say that obtained results are in accordance with recent results of derivative hedge
effectiveness research in European ski centres (risk reduction and ski ticket income
volatility decrease by 28%) (Leggio, 2007; Tang, Jang 2012; Sileo, 2012).

If we look at the variable costs values — ¥, we can see higher values next to CumSFI
lower values. The explanation lies in greater use of snowmaking system, which the
ski lift operator is using if there is the lack of natural snow. According to Kopaonik
ski resort, an optimum level of snow on the ski track is 30 cm for daily use, with a
maximum temperature of -2,5°C needed for efficient system operation. For example,
during 2007/08 season, Kopaonik ski resort made 300.000 m* of artificial snow (average
of 33cm of snow on the tracks) with costs of 20,00 RSD/m? (6,6 million RSD). If we
have in mind that CumSFI = 222cm in that season (more than the historical average
of 214.6 cm), we can conclude that ski resort was forced to use snowmaking systems
during certain periods, which affected the growth of V.

Conclusion

We have presented seasonal weather forward as a new and efficient tool for weather risk
financial hedging. Our research was focused on analyses of a possible implementation
of snowfall forward in ski lift operator business at Kopaonik mountain ski resort, in
order to reduce the lack of snowfall risk and ski ticket income volatility decrease. Using
basic techniques of risk management we can achieve more than expected ski ticket
income hedging effectiveness by over 40%. Considering the fact that companies have
a different understanding of risk and aversion to risk, this paper presents in what way
and with what kind of hedging strategies (short and long hedge) tourism companies can
control such risk. In our example, we used the dominant variable for winter ski tourism
— snowfall, but we must also emphasize the possibility of using a temperature-based
index derivative, which can be of importance for ski centre operative hedging, i.e. for
snowmaking system.

This research is based on weather snowfall forward as basic and most simple future
contract. Besides its advantages, we must point out some operational flaws of forward,
which are reflecting in higher level of credit risk, insufficient liquidity (not transferable)
and difficulties to find the other partner in OTC trading. Therefore, tourism companies
have liquid contracts, such as futures and options, available, both standardized
(exchange-traded derivatives) and in OTC market. The stock exchange is offering
contracts which are monthly and seasonal. In this paper, besides seasonal, we have
shown monthly digression of snowfall index and incomes, which make a basic data for
the potential choice of weather derivative and construction of the same.

Given results are the foundation for further exploration of possibilities and effectiveness
of weather derivatives application in winter ski tourism in Serbia. Since there haven’t
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been any researches of this kind, author’s intention was to explore the options of
implementation and weather option effects in Kopaonik ski resort in a future period, as
well as in other ski resorts — Zlatibor and Stara Planina. This will enable an overview of
geographic diversification — geographical basis risk and construction of weather basis
derivative, based on chosen contract — forward, future or option. It is up to companies
in winter tourism sector to keep track of new discoveries, inspect all possibilities and be
prepared for timely reaction in terms of greater exposure to different kinds of risk. They
already have different strategies of financial and operative hedging at their disposal.
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HEDZING PRIMENOM VREMENSKIH DERIVATA
U ZIMSKOM SKI TURIZMU

Bojan S. Dordevi’

Sazetak
Turizam kao jedna od glavnih pokretackih snaga ekonomskog razvoja, izlozen je mnogim
rizicima. Pored Cestih fluktuacija deviznih kurseva, cena goriva i transporta, turisticka
industrija postaje sve osetljivija na vremenske prilike. Jedan od novih instrumenata
koji se mogu efikasno upotrebiti za hedzing vremenskog rizika jesu viemenski derivati
(forvardi, fjucersi, opcije i svopovi na izabrane vremenske varijable - temperatura,
kisa, sneg, vetar itd.).

U ovom radu predstavljamo mogucnost primene vremenskih derivata u zimskom ski
turizmu - forvarda na snezne padavine - da bi se hedzovalo poslovanje ski lift operatera.
Nase istrazivanje bazira se na istorijskim podacima o sneznim padavinama na planini
Kopaonik i prihodima ski lift operatera. Pokazacemo da vremenski derivati mogu biti
efektan alat za hedzing vremenskog rizika i smanjenje volatilnosti prihoda kompanija
u zimskom ski turizmu u Srbiji.

Kljucéne reci: viemenski derivati, viemenaki rizik, snezne padavine, hedzing, zimski
ski turizam
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THE IMPACT OF RELEVANT FACTORS ON WHEAT SUPPLY AND
DEMAND IN THE REPUBLIC OF SERBIA

Svetlana Ignjatijevi¢', Miroslav Cavlin’, Miralem Jahié®

Summary

The aim of the study is to conduct the wheat balances analysis, to research the supply
and demand in the domestic market, and to examine the partial impact of the relevant
factors on the supply and demand. The the research results of wheat production and
trade flows can contribute to the increase of supply and to the structural changes
in production, the strengthening of competitiveness, the increase of trade exchange,
improvement in production and processing, new investments, higher employment rate,
and so on. The methods used in the research are the wheat balances analysis, the
functional and correlation analysis (the functional correlation analysis), the variance
analysis, T-test, as well as other general methods. The results of the wheat production
and consumption balances analysis indicate the existence of surplus and potential for
export of an average of 805.29 thousand tons with a trend of increase after 2013. The
impact of production, initial stocks, imports, and purchase prices on wheat supply is
high (R = 0.99). The impact of consumption, sales prices, income, exports, and final
stocks on wheat demand is high (R = 0.95). By analyzing the correlation coefficient of
wheat production and supply, a coefficient of 0.96 was obtained, while for the wheat
consumption and demand the obtained coefficient was 0.82, which indicates high
correlation dependence. In the period 2000-2016, the export of wheat was increased
8.7 times along with the increase in price per kg and the total export value.

Key words: supply, demand, export, wheat, wheat balances analysis, correlation
dependence.
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Introduction

The agricultural policy of the Republic of Serbia gives special importance to wheat,
primarily for the purpose of the nutrition of the population or food self-sufficiency,
increasing the use of wheat as industrial raw material, and as an export potential.

Wheat production is primarily oriented towards meeting the needs of the domestic
market. The quantities of wheat above the food self-sufficiency levels are characterised
by high oscillations, so despite satisfactory quality, the manufacturers cannot count on
stable export flows and revenues. To succeed in the market, especially the international
market, the producers must introduce standards, innovate the production technology,
and traders must be willing to adopt the marketing orientation (Puskaric et al., 2009).

Production and trade dynamics are impacted by agricultural policy measures, as
well as marketing, which is becoming an increasingly powerful factor in the market.
Agricultural policy measures were aimed at stabilizing the market, so production
and sale prices, protective prices, and purchase prices were established to eliminate
imports and stimulate domestic production and purchase. The Government establishes
protective prices for wheat based on production costs, expected yield levels, as well as
the domestic supply and demand ratio. To stabilize wheat production and trade flows,
it is necessary for the Government to determine the minimum price in advance, i.e.
before sowing, because in that case the producers would know the level of profit they
can count with (Markovic et al., 2013). The study Mutavdzi¢ et al. (2017) determined
significant seasonal price fluctuations and concluded that the characteristics of price
fluctuations indicate economically optimal time for selling and purchasing wheat (the
optimal time for realization of wheat is the period from February to May).

The average per capita consumption of wheat in the Republic of Serbia is about 150
kg, which is at the level of average global consumption. In the upcoming period, if
the income of the population would not grow significantly, wheat consumption could
be expected to grow in order to meet the necessary daily energy needs, because it is a
relatively cheap source of energy (Markovic et al., 2013).

Producers or marketers have the task of exploring the needs and demands of consumers
and by satisfying them, to ensure generation of profit. Consumers, on the other hand,
satisfy their needs according to their preferences. When shopping, consumers choose
between different products or different features of the same product, so is important
to define which factors determine the demand. Based on defined demand, producers
develop a product which would dominate the market and meet demand to the maximum
extent. In doing so, they define the product quality, price, distribution, packaging, etc.

Market characteristics represent the most important factor regarding the profit level.
“Various factors which have impact on the market position of business entities can
be related to both the supply segment and the demand segment, and sometimes to
both market processes. Samuelson gives great importance to the differentiation of
products and to the influence of the seller or buyer on the process of price formation,
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showing in this way the importance of the number of participants in the market process”
(Djordjevic, 2006, pp. 175, 176).

Unlike the markets of agricultural and food products in developed countries, which are
well organized, in the Republic of Serbia, the market is disorganized, the competition
undeveloped, and the economic relations between agricultural production and
processing are disordered. The market in the Republic of Serbia has the characteristics
of a perfectly competitive market regarding supply, and the characteristics of the
oligopoly regarding demand. The purchase of agricultural products is disorganized,
and vertical integration of producers and processors is absent. For all of these reasons,
it is important to use the potentials and tools of the environment analysis, which is an
important factor of business success, the purpose of which is to identify current and
timely anticipate possible future situations in the environment (Cavlin, 2015).

The role of the government in modern market conditions is gaining importance,
i.e., the government should encourage the establishing of modern purchasing and
distribution centres in order to unify the supply of agricultural and food products.
Economic integration and organization would increase production and processing, as
well as the procurement of modern technology, investments, employment and product
quality. In a word, the government should create a favourable environment for business
organization, cluster organization, or other forms of business integration.

Supply and demand factors are different and show their impact in a different way. Dinu
(2016) concluded that an efficient agri-food supply chain calls for the involvement of
all participants: suppliers of raw materials and packaging, transporters, warehouses,
clients. According to the findings of Haile et al. (2017) weather extremes— in terms
of shocks in both temperature and precipitation — during crop growing months have
detrimental impacts on the production an supply of the wheat. To cope with daunting
challenge Tadesse (2017) have identified as the primary goals for sustainability i the
deployment of novel cultivars which include genetic resistances yield stability and
increased yield potential, training and deployment of novel agronomical practices.

Although wheat production is an agricultural activity, in the analysis it is important to
determine its effects on the society. Thus, at the macro level, the production of wheat,
and at the micro level, the income it provides to producers, are determined.

Based on the available statistical data, the trends of production, i.e. supply and
consumption of wheat in the Republic of Serbia in the period from 2000 to 2016, have
been analyzed in this study. Supply and demand factors are different and show their
impact in a different way. Supply and demand are confronted, conditioned by each
other and harmonized. Wheat trade flows are impacted by prices and revenues, while
non-priced factors are gaining in importance.

The consumption of wheat and various wheat products has specific characteristics
(Smith, 2017). The traditional demand models start from the view point that consumers
maximize their interest by choosing between several different products. Such models
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do not offer an answer to the question of why a consumer chooses a brand of product
or products of specific producers (Trivic and Sagi, 2008). The characteristic of wheat
demand is low flexibility, which means that with the change in prices and income the
wheat demand shows relatively small changes. In analysing demand, the factors of
demand, the aggregate demand, demand structure, demand trends, demand actors, non-
economic and other demand factors need to be studied.

This study specially deals with the available production potentials, wheat balances,
factors that produce impact on the production, as well as the factors that have an impact
on wheat supply and demand.

The goal and importance of the study

The goal of this study is to carry out the wheat balances analysis, to study the supply
and demand in the domestic market, and to examine the partial impact of the relevant
factors on the supply and demand.

The significance of the research is in the practical application of the obtained results. The
assessment of the relation between the factors that determine the supply and demand will
serve to assess the future movement of supply and demand, i.e. for the planning of sales
both on domestic and foreign target markets. Similarly, the research results can be used
by macroeconomic policymakers to regulate market flows, to prevent major disturbances,
to ensure sufficiency, and to dynamize wheat exports as a strategic product.

Methods of research and data sources

The study has analyzed the production and consumption of wheat in the Republic
of Serbia in the period 2000-2016 by method of wheat balances analysis. The wheat
balances analysis was performed on the basis of the dynamic series analysis by three-
year periods, the functional, and the correlation analysis. The impact of domestic
consumption, imports and purchase prices on wheat supply have been considered. At
the same time, factors such as domestic consumption, exports, sales prices and GDP
per capita have been studied, and their individual and partial impact on demand has
been measured.

By multiple linear correlation analysis the impact of relevant factors on wheat supply
and demand has been examined. The multiple linear equation reads (Kis, 2005):

Y=atbx tbx tbx +...+bx, R, Sy, r, LI,
By the analysis of variance (ANOVA) the probability of correlation has been determined.
By the T-test the significance of each coefficient in predicting a certain phenomenon

has been analyzed and the value of the partial correlation has been determined.

Available data of The Statistical Office of the Republic of Serbia, the Statistical
Yearbook of Serbia, Agricultural statistics, Statistics of national accounts, as well as
scientific and professional literature have been used in this study.
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RESEARCH RESULTS AND DISCUSSION

Production and consumption of wheat in the Republic of Serbia

At the European level, Serbia represents a significant producer of cereals and also

the biggest regional producer, regarding the sown areas under wheat is on the twelfth
place in Europe (Arsi¢ et al., 2015). According to the findings of Munc¢an (2016) in the
structure of field crop production in Vojvodina, the most common are two groups of
crops: the grains/cereals, with dominant wheat and maize (Savi¢ et al., 2016). In the
period 2000-2016, in the Republic of Serbia, an average area of 579.64 thousand ha
was used for wheat production. The average yield was 3.71 t/ha, and production was
2,163.41 thousand tons. In the observed period, the decrease in areas under wheat was
recorded, but due to the increase in yield per ha, a minimal increase in production was
achieved (Table 1).

Table 1. Production, areas under wheat and wheat yields

Yield Production

Year Area (000 ha) (t/ha) (000 t)
@ 2000-2002 678,80 3,23 2.231,00
@ 2003-2005 603,72 3,33 2.043,33
2 2006-2008 528,82 3,70 1.944,33
0 2009-2011 513,55 3,70 1.937,00
?2012-2014 564,93 4,07 2.332,67

2015 589,22 4,10 2.428,00

2016 595,12 4,80 2.885,00
0 2000-2016 579,26 3,68 2.148,47

Source: The Statistical Office of the Republic of Serbia, FAOSTAT

In the observed period, there is a fluctuation of sown areas, yields and total production.
Inadequate measures of agricultural policy, as well as inadequate application of
agrotechnical measures have proved as a limiting factor in increasing production
volumes, which shows a negative effect on both the available quantities of wheat for
the needs of the domestic market and on the exports.

Total available quantities of wheat in the observed period in the amount of 2,632.15
thousand tons/year, consist predominantly of the production - 2,346.71 thousand tons
or 89.16% and transitional stocks - 275.04 thousand tons or 10.45% (Table 2).

Total wheat consumption in the domestic market in the observed period amounts to an
average of 1,826.85 thousand tons/year, of which 1,561.08 thousand tons or 85.45%
represents domestic consumption, and 265.77 thousand tons or 14.55% are transitional
stocks. The balance between total available quantities and total consumption with
transitional stocks represents the available quantities for export in the amount of an
average of 805.29 thousand tons (Table 2).
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The dynamic analysis, which has been used here, makes it possible, based on the data
regarding production and consumption, as well as quality and prices, to anticipate
the possibility of wheat exports in order to further stimulate production. In this way,
the producers would be able to define the wheat sowing schedule and the volume of
production in accordance with demand in the international market. The government
would therefore have an interest to increase the competitiveness of producers in terms
of quality, quantity and price by introducing incentive economic measures.

Table 2. Balance of wheat production and consumption in the Republic of Serbia (in
000 tons)

Category | 2000. 001-03 | 304-06 [B07-09 |B10-12 |O13-15 (2016 |[900-16

Initial stocks | 300,0 | 331,3 | 3343 | 4047 | 307,33 | 111,67 | 218 | 27504

Domestic
production
Total
available |2.224,0 |2.376,0 |2.547,7 |2.413,7 |2.209,00 |2.632,67 (3.123 |2.632,15
quantities

1.924,0 |2.044,7 (22133 |2.009,0 [1.88833 |2.501,67 |2.885 |2.346,71

Total domestic

. 1.921,0 |1.912,3 |1.913,3 [1.622,3 |1.429,67 [1.298,00 |1.376 |1.561,08
consumption

Final stocks 200,0 297,71 438,0 418,7 110,67 205,33 195 265,77

Total . 2.121,0 |2.210,0 |2.351,3 |2.041,0 |1.540,33 (1.503,33 (1.571 [1.826,85
consumption
Surplus 103,0 166,0 196,3 372,7 668,67 |[1.129,33 |[1.552 805,29

Source: The Statistical Office of the Republic of Serbia, FAOSTAT (calculated by the author)

The wheat balances analysis shows that the total available quantities of wheat in 2016
are higher than in 2000 by 40.4%. Total consumption in 2016 decreased in relation to
2000, but also in relation to the average consumption in the analyzed period.

Total available quantities of wheat, with certain oscillations, are constant observing
three-year periods, which is also the case with the movement of available consumption.
The balance surplus of wheat, of the average 805.29 thousand tons, shows an increasing
trend in the analyzed period, especially after 2013.

The conducted wheat production and consumption balances analysis shows the
existence of available quantities for export. However, from an economic point of view,
it would be more profitable to process the wheat into a range of final products (Djuric
et al., 2017) and export it in this form to the international market. By wheat processing,
the value of the basic raw material, the degree of utilization of processing capacities,
and the employment are increased, a rich range of products is created and produced in
accordance with demand and consequently, and a greater value is achieved, which has
a positive impact on the production and processing economy.

148 EP 2018 (65) 1 (143-156)



THE IMPACT OF RELEVANT FACTORS ON WHEAT SUPPLY AND DEMAND IN THE REPUBLIC OF SERBIA

Factors that have impact on wheat supply and demand

In our conditions, the production and supply of wheat is relatively unstable due to
the high degree of dependence on natural, economic, material and technical and
agroeconomic factors. The wheat demand shows, as a rule, low flexibility, because
wheat products are relatively cheap and have good substitutes (Pejanovic, 2007, p.
213). Due to the low flexibility of consumption, wheat demand 1is a relatively stable
market category.

Delivery of wheat to the market is performed through an organized transport network,
i.e., by indirect transport, while an insignificant part is placed on the market directly.
Wheat is one of the most actively traded agricultural commodities on stock exchange.
Trade in rural markets amounts to only 0.3% of the annual production (Djorovic and
Tomin, 2010; Markovic et al., 2013).

As for the wheat trade, it has recently been going on through the agricultural product
trade exchange also in the form of “unripe wheat” trade, i.e., the sales contracts are
concluded already in March and April and wheat is delivered immediately after the
harvest (Markovic et al., 2013).

The wheat supply is adversely affected by (Vlahovic, 2003):
e Adverse conditions of operation in the agro-industrial complex;
e Low purchase (protected) price, which often barely covers production costs;

o Insufficient incentive measures to dynamize production, and consequently the
wheat supply;

e Unregulated relations between producers, mill and bakery and other industries
using wheat flour as the basic raw material.

The factors having impact on the wheat supply and demand have been analyzed. The
analysis has measured the impact of production, initial stocks, imports and purchase
prices on wheat supply, as well as the impact of consumption, sales prices, final stocks,
income and exports on wheat demand.

By regression/correlation analysis, multiple (R) and partial (r) impact of domestic
production X, initial stocks X, imports X, and purchase prices X, on wheat supply
Y have been analysed. By regression/correlation analysis, multiple (R) and partial (r)
impact of domestic consumption X, sales prices X,, income X, exports X, and final
stocks X, on wheat demand U have been analysed.
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Table 3. The impact of factors on wheat supply and demand

Production |Initial|Imports |Purchase
stocks prices
Supply function R rl r2 r3 r4
Y =835,85+0,77H, +0,53H, -2,07H,
+ 0,993 {0,955 0,339 0,150 -0,247
0,014H,
Demand function Domes t.l ¢S é.l les Income |Exports Final
consumption | prices stocks
U=-216,89 + 1,095H, + 0,01H, +
1,223H,+ 0,097H, - 0,34H, 0,946 0,821 0,0117 {0,00139 {0,239 0,134

Source: The Statistical Office of the Republic of Serbia (calculated by the author)

The coefficient of determination regarding wheat shows that 92% of the total wheat
supply change is explained by the impact of the analyzed factors. The analysis of
variance (ANOVA) has determined the probability of the existence of correlation.
The empirical level of F distribution (70.105) is greater than the critical value of F
(significance F) distribution, which indicates that the high value of F is not random
and that the regression equation is relevant for predicting wheat supply. By the T-test,
the significance of each coefficient in predicting wheat supply has been analyzed. The
absolute values of t production statistics and the initial stocks are higher in relation
to the critical value t (4 degrees of freedom and o = 0.05; 2.7764) and are important
for predicting the total supply. Concerning the wheat supply, there is a positive and
negative agreement in variations. The impact of domestic production has a positive
impact on supply. On condition that there is no change in other factors, the increase
in domestic production per measuring unit will lead to an increase in the supply by
0.77 thousand tons. Concerning initial stocks, there is a positive relation between the
analyzed factors. Increase in the initial stocks will result in the increase of the wheat
supply by 0.53 thousand tons. Wheat import is insignificant and any change in imports
has a negative impact on the supply. The change in purchase prices has a negative
impact on the wheat supply.

By the correlation analysis of domestic production and total wheat supply, a coefficient
of 0.96 has been obtained, which shows high correlation dependence. The coefficient
of partial correlation between the initial stocks and imports shows a medium and
minimal correlation with wheat supply. The analysis of purchase prices shows negative
correlation dependence between the examined factors.

The coefficient of determination shows that 89.47% of the change in the total wheat
demand is explained by the impact of domestic consumption, sales price, income, exports
and final stocks. The change in domestic consumption by measuring unit corresponds
to an increase in the total demand by 1.095 thousand tons. Analysis of the variance
(ANOVA) determined the probability of the existence of correlation. The empirical
level of F distribution (5.099) is lower than the critical value of the F (significance F)
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distribution, which shows that the regression equation is not relevant for predicting the
total wheat demand. By the T-test, the significance of each coefficient in predicting the
total wheat demand has been analyzed. The absolute values of t statistics of domestic
consumption are greater than the critical value t (3 degrees of freedom and a = 0.05;
3.182) and are important for predicting the total demand. Concerning the wheat
demand, there is a positive and negative correlation of factors. The change in domestic
consumption by measuring unit corresponds to an increase in the total demand by 1.095
thousand tons. The change in exports by measuring unit corresponds to an increase of
about 0.097 thousand tons of total wheat demand. Change in final stocks has a negative
impact on wheat demand.

By the correlation analysis of wheat consumption and demand, a coefficient of 0.821
has been obtained, which indicates high correlation dependence. The coefficient of sales
prices, income, final stocks and demand indicates that there is minimal and negative
correlation dependence between the observed factors. Correlation coefficient between
exports and total wheat demand indicates minimal correlation dependence.

Impact of factors on wheat exports

Changes in the international wheat market have been extremely dynamic showing
trends of production increase, achieving self-sufficiency in most countries and growing
supply in the international market (Pejanovic et al., 2006).

Domestic market limitations cannot provide economies of scale, so export is one of the
most important instruments for strengthening the competitive position of the domestic
company in the international market (Djuric et al., 2017).

Some countries, i.e., economic groups, are closed, using different types of barriers when
importing wheat. Such barriers are reflected in imposing standard customs restrictions,
while various quantitative restrictions are much more used, which represents a new
form of measures in agricultural protectionism, quality standards, sanitary regulations,
etc. (Markovic et al., 2013).

In the period 2000-2016, the export of wheat increased 8.7 times with the increase in
price per kg and in total export value.

Table 4. Export of wheat from the Republic of Serbia

Years Quantity (t) $/kg Value ($)

2000 103.047,80 0,12 12.345,29
?01-03 230.838, 64 0,12 19.314,92
004-06 121.772,97 0,14 16.445,45
?07-09 215.095,27 0,23 46.385,48
010-12 355.806,17 0,27 93.984,20
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Years Quantity (t) $/kg Value ($)
?13-15 650.637,83 0,22 148.440,97
2016 892.362,00 0,16 143.432,80

Source: The Statistical Office of the Republic of Serbia and UN Comtrade (calculated by the
author)

The price is a significant factor regarding wheat demand on both domestic and foreign
markets. On the one hand, the price is a demand factor, and on the other hand the price is
impacted by a number of factors: production costs, productivity, consumption preferences,
competition, and economic policy. In the previous period, there was an increase in wheat
prices in the world, due to increased demand, reduced stocks in recent years, problems
in production caused by climate change and reduction of available cultivable land in
the world. The levels of domestic wheat prices depend on the movement of prices in
the international market, i.e. relationship between supply and demand. The wheat export
price analysis shows a significant fluctuation by three-year periods.

Table 5 shows the export of the first 15 wheat products according to the value of exports.
The export is dominated by common wheat, sweet biscuits and flour, actually by the
products of the lowest level of processing, which is not favourable. As earlier research by
Raicevi¢ et al. (2012) shows wheat flour and other grain mill products have a high value
of export and there was a significant increase of export and obtained exporting price.

Table 5. Export of wheat products in 2016

Average|lAverage .
Item e X p o r t|export value Price
No, | Froducts volumes (6 | (000 UsD) | USD/ke
1. Common wheat, other 298.311,52 61.840,09 0,21
2. Sweet biscuits, wafer biscuits and sheets 19.777,12 54.619,38 2,76
3. Wheat flour 128.455,03 40.328,34 0,31
4. Other bakery products 9.496,08 22.457,89 2,36
5 i’er;)eczists obtained by swelling and roasting of 3.074.56 9.964.65 324
6. Hard wheat, other 44.289,05 9.798,53 0,22
7. Grits and corn flour 28.793,78 9.167,66 0,32
8. Common wheat, for sowing 15.275,70 3.871,42 0,25
9. Pasta, uncooked, unstuffed, other 3.608,38 2.752,42 0,76
10. Malt, fried or not (including starch flour) 5.347,59 2.330,29 0,44
11. Wheat flour 6.390,20 1.791,28 0,28
12 I(;/A[‘ig.;llres and dough for bakery products from 1.491.27 1.711,04 115
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13. Cereal sprouts, whole, rolled, flakes, milled 2.946,64 1.046,12 0,36
14. Corn flour 2.647,42 979,23 0,37
15. Pasta, uncooked, unstuffed, with eggs 949,05 753,47 0,79

Source: The Statistical Office of the Republic of Serbia and UN Comtrade (calculated by the
author)

Export of wheat from the Republic of Serbia, in the period 2000-2016, has the
structural characteristics of exports of undeveloped countries. The export structure
of the Republic of Serbia is significantly different from the average export structure
of the economically developed countries. The inadequacy of the export structure is
also reflected in a low similarity with the average import structure on export markets.
Structural non-similarity between exports and imports, limits the possibility of the
increase of exports and decrease of the foreign trade deficit.

Over the last few years, exports have relied on previously developed capacities,
limited in volume and with backward technology. The prices of agricultural products
of domestic exports are lower in relation to the effective prices of products of higher
processing levels. Thus, exports of predominantly primary products/raw materials
result in lower effects. The increase in exports was achieved in sectors that include
products of a lower degree of finalization.

Although the export of agricultural and food products has a significant share in the export
structure of the Republic of Serbia, its competitiveness is at a low level, and the increase
in competitiveness and the degree of processing of agricultural and food products is
considered key factors for dynamizing production and trade flows (Djuric et al., 2017).

In addition to stable and sustainable growth of production and product quality, the
strategy for increasing the export of agricultural and food products also includes both
adjusting the export structure to the requirements of import demand and improving
competitiveness, primarily by using comparative advantages.

Conclusion

Unlike the market of agricultural and food products in developed countries, which
operates successfully, in the Republic of Serbia, it is unorganized, the competition
is underdeveloped, and the economic relations between agricultural production and
processing are disordered. The market in the Republic of Serbia has the characteristics
of a perfectly competitive market regarding supply, and the characteristics of the
oligopoly regarding demand. The purchase of agricultural products is disorganized, i.e.
there is no cooperation between the producers and processors.

The research concerning the wheat supply and demand should contribute to both the
increase of supply and structural changes in production, as well as to the development of
quality range of products in processing, along with permanent meeting of the demand.
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The slight increase in wheat production in the analyzed period is the result of an increase
in the average yield. Due to inadequate measures of agricultural policy, undefined
starting conditions for sowing and inadequate agricultural organization, there is a trend
of decrease and fluctuation in wheat growing areas. The relatively lower yields in
wheat production show that there are reserves for increasing productivity, and therefore
also competitiveness in order to meet the domestic market, and dynamize exports. The
wheat balances and the wheat balances analysis, showing a surplus of wheat, indicate
that we can be a net exporter of this strategically important product.

The impact of production, initial stocks, imports and purchase prices on wheat supply
is high (R = 0.99). The impact of consumption, sales price, income, exports and final
stocks on wheat demand is also high (R = 0.95). The analysis of correlation coefficient
of the domestic production and the total wheat supply has resulted in the coefficient of
0.96, and the analysis of correlation coefficient of the wheat consumption and demand,
in the coefficient of 0.82, which shows high correlation dependence.

In order to dynamize exports and generate higher profits, the wheat production
should be focused on wheat processing into a diversified quality range of products
in accordance with demand. By agricultural property aggregation, by increasing the
number of commercial farms, by implementation of legal, economic and agrotechnical
measures, it is possible to overcome the extensive wheat production and strengthen the
competitiveness in the foreign markets. Additionally, it is necessary for producers to
adjust the production structure and products, in terms of quality, quantity and prices,
to the requirements of consumers or foreign customers in order to increase exports and
generate higher profits.
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UTICAJ RELEVANTNIH FAKTORA NA PONUDU I TRAZNJU
PSENICE U REPUBLICI SRBIJI

Svetlana Ignjatijevi¢, Miroslav Cavlin®, Miralem Jahié®

Sazetak

Cilj rada je da se izvrsi bilansna analiza pSenice, istrazi ponuda i traznja na domacem
trZistu, te ispita parcijalni uticaj relevantnih faktora na ponudu i traznju.

Rezultati istraZivanja proizvodno-prometnih tokova psSenice mogu doprineti povecanju
ponude i strukturnim promenama u proizvodnji, jacanju konkurencije, rastu razmene,
unapredenju proizvodnje i prerade, novim investicijama, rastu zaposlenost i dr.

Od metoda u istrazivanju se koristi bilansna analiza, funkcionalna i korelaciona
analiza, analiza varijanse, T-test, kao i drugi opsti metodi.

Rezultati bilansne analize proizvodnje i potrosnje psSenice ukazuju na postojanje suficita
i potencijala za izvoz u iznosu od prosecno 805,29 hiljada t sa trendom povecanja nakon
2013. godine.

Uticaj proizvodnje, pocetnih zaliha, uvoza i otkupnih cena na ponudu psenice je visok
(R=0,99). Uticaj potrosnje, prodajnih cena, dohotka, izvoza i krajnjih zaliha na traznju
pSenice je visok (R=0,95). Analizom koeficijenta korelacije proizvodnje i ponude
pSenice dobijen je koeficijent 0,96, a potrosnje i traznje pSenice dobijen je koeficijent
0,82, Sto ukazuje na visoku korelacionu zavisnost. U periodu 2000-2016. godine izvoz
pSenice povecan je 8,7 puta uz povecanje cene po kg i ukupne vrednosti izvoza.

Kljuéne reci: ponuda, traznja, izvoz, pSenica, bilansna analiza, korelaciona zavisnost.
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Summary

This paper aims to explore controlling, one of the key management functions, and autonomy
atwork, a determinantof employee control. Another purpose of this research is to examine the
differences in autonomy or, more precisely, to find out to what degree autonomy among non-
managers may affect creativity, innovation and business performance of an organization.
The research was performed in food companies in the Republic of Serbia and Bosnia and
Herzegovina. The data collected via a questionnaire were analysed by the SPSS statistical
software.Five-level Likert scale was used to rate the responses. The main findingsshow
that employees in food companies in Serbia perceive a higher level of autonomy than their
counterparts in Bosnia and Herzegovina, and that the level of autonomy varies among
different departments, the highest being in marketing and sales.

Key words: management, controlling, autonomy at work, food industry, employees,
Serbia, Bosnia and Herzegovina.
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Introduction

Management is a United States term to describe an act of managing, that is, coordinating
the elements and factors of production so as to serve the purposes of an organisation
(Pejanovi¢, 2012). There are five management functions: planning, organising, staffing,
coordinating and controlling. Controlling is a managerial function designed to keep track
of what has been done, and compare the performance with the existing standards. When
problems occur, it’s either the standards or the work to be done that needs to be changed.
The five components of management are closely interrelated and open to change.

A fairly new concept in the development of global economy - knowledge economy -
has triggered a series of changes, affecting not only the way modern organisations are
doing business, but also their organisational design and management structure, and
even more so the way they interact with their consumers, competitors and partners
in a shifting competitive business landscape. The complexities of modern companies,
transforming their production and technology, as well as social responsibility, have also
affected the design of a controlling system in the management process. The imperative
of a permanent growth in economic efficiency, gauged by using a return on assets
(ROA) ratio or another financial indicator, has been imposed on a company’s managers.

Drucker argued back in 2005 that controlling was one of the key factors to shape
management in a knowledge economy. This important management function is gaining
prominence in the increasingly competitive markets, driven by a constant demand for
growing efficiency in the use of resources, considerable cost cuts, cheaper yet improved
services and products, rapid and permanent innovation to upgrade products and processes,
the quick obsolescence of technologies and other explicit, organisational knowledge.

Control, or controlling, is a manager’s effort to gauge, evaluate and compare actual
achievements against those planed, in order to take corrective actions to address
off-plan results (Krsti¢, 2012). The corrective actions are taken to tackle a negative
variance, when a business or individual performance is off target. Controlling is a
necessity, but under the modern concept of control, managers should not use it as a
restraining tool, but rather a creative instrument to encourage and guide employees in
reaching desired individual and work-related performance levels. Control is a steering
mechanism for individuals to help them work towards their own life goals in the context
of organisational objectives.

In the era of knowledge economy, managers should create a work environment, in
which employees can unlock their potential in the most productive way, relying on their
prior knowledge, professional competence and practical skills (Jovanovi¢ et al., 2010;
Pejanovi¢, 2001). In a decision-making process - particularly in the implementation
stage and in fulfilling job requirements - one of the key mechanisms of employee
control is to enable employees to practice autonomy in decision making and in meeting
their job requirements. Autonomy implies freedom of thought and action, and a free
decision making, encouraging creativity and innovativeness.
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Theoretical Background

In the operation of a company, it’s possible and indeed necessary to control nearly all
assignments, jobs, activities, processes, and most notably so, the resulting business
performance. It’s a necessity, because however competent and experienced managers
might be, they can’t predict with high probability the course a business operation might
take in a near or distant future if exposed to a wide array of uncertainties and risks.
Besides, the information needed to reach a decision is rarely known upfront, while
there’s a whole spectre of internal and external factors shaping the operation and growth
of' a company, which the management is equally unaware of.

There are three levels of control across an organisation, covering a) the company as a
system, b) processes and activities, and ¢) operators (Pejanovi¢, 2011; Milisavljevic,
2012; Krsti¢, 2012, Puri¢in et al., 2016). The organisational structure of control at
the company level consists of the primary business functions that resources and com-
petences are distributed against. On the other hand, departments can be composed of
different smaller organisational units (plants, sections, services), and it’s necessary to
control their respective results and the performance of their operators as well. Like-
wise, a company can be viewed as a set of inter-functional business processes, whose
competitiveness hinges of how successfully they are executed (Pokovi¢ et al., 2017).
It is therefore necessary to monitor and control the processes and activities, as there’s
clearly a strong link between more effective business processes and company perfor-
mance. The process control is expected to satisfy consumer needs by ensuring a quality
process output, along with the efficient and effective execution of the process.

Company outputs involve different business processes, performed and streamlined by
individuals (operators in the broadest sense of the term), fulfilling their job require-
ments. Accordingly, performance control implies so-called individual performance,
too, as a separate level of performance. The performance of an individual includes his/
her work results, achievements, productivity, contribution, competence, knowledge,
commitment, loyalty, etc. (Su et al. 2015; Krsti¢ and Sekuli¢, 2013; Fletcher and Wil-
liams 1996). It’s precisely the control of operators that’s the central theme of the paper,
as the research goal is to establish a relationship between controlling the company and
the processes on the one hand, and the operator on the other.

A manager’s control includes a set of activities that are key not only to successful
business performance management in his/her organisation, but also to managing the
performance of subordinates, lower-level managers and non-managers.

Autonomy on the job constitutes a very important feature at work (Breaugh, 1999;
Aube et al., 2007), and it typically refers to a relationship between the management and
employees. It’s defined as the establishment of integrity, freedom and independence
of employees in performing business activities and making decisions within the job
description (Vanderfeesten and Reijers, 2006; Van Mierlo et al. 2006).
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In a number of studies, a link has been established between autonomy at work, individual
performance and company results (Breaugh, 1985; Denton and Kleiman, 2001; Judge et
al., 2001). In order to reach autonomy at work, employees should know their purpose in
the company, and the way their results shape the overall business performance. Autonomy
in the workplace is also another motivational factor for employees (Herzberg, 1968;
Saragih, 2011). In framing autonomy at work, responsibility for planning and employee
control deserves a special emphasis. The employee needs to be able to fully complete a
job (a project, a task, etc.), as integrity in doing it is a motivation boost per se.

Autonomy largely increases job satisfaction. More complex jobs, which imply an
increased level of responsibility, call for broader autonomy, too (Cooper and Locke,
2000). Aside from pre-set rules and procedures referring to a job, creativity, as a
permitted decision-making space, plays an important role as well.

A global research by the Economist Intelligence Unit (Laserfriche and Economist
Intelligence Unite, 2014) quoted more than two-thirds (68 per cent) of 227 corporate,
education and government leaders as saying that a pressing need to increase efficiency,
cut costs and manage risks had tightened centralised control in certain business units,
departments and offices over the previous five years. At the same time, 57 percent of the
respondents said that their organizations had delegated broad decision-making authority
to business units, local or regional offices and other groups. A large number of the
leaders (42 per cent) said that their organisations allowed for autonomy and performed
controls at the same time. The same source suggests that in order to strike a balance
between the two it’s necessary to use information technologies to facilitate centralised
control and autonomy alike, and to choose standardisation over centralisation.

Autonomy at work is a phenomenon that has drawn interest from theorists and
practitioners involved in work efficiency management. Autonomy spans a broad spectre
of advantages, from freedom in terms of the actual performance of a job, through
flexible hours and workplace arrangements, to more developed forms of autonomy
referred to in theory and practice as job crafting.

The results of a research by the University of Birmingham, involving 20,000 British
employees, revealed that employees with broader autonomy at work reported positive
effects on their wellbeing and a higher degree of job satisfaction. Having explored
different forms of autonomy, the author, Daniel Wheatley, maintained in the 2017 study
that there’s a difference between “job control” and “schedule control”. “Job control”
referred to the job tasks and pace of work, and ,,schedule control* to the actual hours.
Another peculiar finding is that the two types of control have different gender- and age-
related impacts. The positive effects on personal wellbeing notwithstanding, managers
are still reluctant to offer a higher degree of autonomy to employees, preferring to
solidify their primacy in control and ensure maximum effort from employees, the new
piece of research has shown.
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In a bid to identify a better relationship between an employee and his/her job, job
crafting has been defined as a set of physical and cognitive changes individuals make
in relation to their task or relational boundaries of their work. The method allows
individuals to adjust a job to themselves, their competences, proclivities, skills and
motivation to do it properly. There are three ways to apply job crafting (Wrzesniewski
and Dutton, 2001): task crafting, proactively changing the number, scope or type of
tasks; relational crafting, allowing employees to change the quality and extent of
interactions with others at work, and cognitive crafting, changing the way employees
think about their work, or how they perceive their job tasks.

It’s only together with the contextual factors of a working environment, such as support
to autonomy at work, that the individual factors, job crafting included, can lead to
employee wellbeing. Support to autonomy depends on a specific management style,
requiring a manager open to new experiences, who’s also able to understand and
support different views by employees, and encourage an initiative on their part. The
autonomy support is therefore necessary for the development of the individual factors,
and only together can they create a motivating working environment.

The specific structure of business operations in the food industry makes employee control
in the industry very particular as well. The tailored conditions surrounding food production
have created clear-cut divisions within, based on the nature, time and location of different
operations, very strict controls and clear boundaries between employees and managers.
With this in mind, it’s a challenge to find out how the organisational trend of blurring the
strict boundaries and divisions affects controlling in food industry (Pejanovi¢, 2013). Can
the trend open new room for tighter control by employees, through autonomy and self-
determination in doing a job, or rather soften the control they have over their job (Holt
and Hvid, 2014). The research the abovementioned authors had carried out in two food
companies revealed that in spite of scepticism about the change, employees were pleased
to have an opportunity to plan their work and learn something new, which might be a
primary driving force of change opening the industry’s door to autonomy at work.

Research Methodology and Hypothesis

The subject of the study is the role of autonomy at work in employee control in food
companies in Serbia and Bosnia and Herzegovina.

The purpose of the research is to analyse the level of autonomy on the job in the
food companies, in order to find out to what degree autonomy at work can encourage
innovation, initiatives, interpersonal relationships and individual performance.

The sample includes 192 employees in the Serbian and Bosnian companies. Their food
production/processing portfolios include:

o Milling products;
o Fruit and vegetable juices;
o Milk processing and cheese production;
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o Meat processing and canning;
o Coffee and tea processing.

The research has covered 31 companies in Serbia, and another 30 in Bosnia and
Herzegovina. These are active companies, with a positive financial result. The emphasis
is on medium-sized and large companies that have reported income of at least EUR10
million over the past three years, with no fewer than 80 employees.

Table 1. Basic Information about the Research Subjects in Serbia and Bosnia and Herzegovina

Respondents
QUESTION CATEGORIES BOSNIA AND
SERBIA HERZEGOVINA
Male 54 55
Gender Female 40 43
below 29 12 18
Age erouns 30-44 47 32
ge group 4565 28 35
over 65 7 13
Secondary education 26 41
. College/university degree 51 46
Educational .
. . Specialists 9 5
qualification
Master degree 8 6
PhD 0 0
Marketing and Sales 16 16
Production 21 19
. . Quality Department 9 12
Organisational
Procurement 18 19
structure -
Finance 11 12
Human Resources 14 17
Legal Department 5 3

Source: The authors’ own calculation

Most of the employees, as many as half of them, belong to the 30-44 age group
(Table 1). The age structure in Bosnia and Herzegovina is somewhat different though,
as it’s dominated by the 45-65 age group. As for educational qualifications, most of
the interviewed employees have a college/university degree, and most work in the
procurement and HR departments.

Research Instrument

The questionnaire incorporated 20 questions. Part 1 included four general questions,
related to gender, age, educational qualifications and organisational structure. Part 2
consisted of 16 questions, referring to autonomy at work as a determinant of employee
control. The authors used a Likert scale, offering a choice of five responses: 1-strongly
disagree, 2-disagree, 3-neither agree nor disagree, 4-agree, 5-strongly agree.
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SPSS Statistics software, Version 19.0, has been used to process the sample and
calculate descriptive statistics, i.e. the mean, median, and standard deviations. Aside
from the descriptive statistics, the following methods of statistical analysis have been
used: Preliminary statistical procedures (Explore); Correlation analysis (Spearman’s
Rho coefficient); Independent sample T-tests for comparing means; Scale reliability
analysis (Alpha Crombach’s coefficients).

Based on the research goal, the following hypotheses were tested:

HI. The realisation of innovation requires a higher degree of autonomy at work in
decision making and task performance.

H?2. There are differences in a degree of autonomy at work between decision making
and task performance.

H3. There are differences in launching initiatives for change, depending on motivation
and creativity.

H4. Better interpersonal relations exist in companies offering a higher degree of
autonomy at work in decision making and task performance.

H5. A lower degree of autonomy in decision making and task performance has a
negative effect on employees’ work results in each part of the organization.

Research Results and Discussion

The hypotheses have been tested with categorial variables, and the results presented in
tables.

In the modern business world, innovation is a driver of competitive advantage. A
company’s management should follow the key trends in the industry neighbourhood,
encouraging innovation at home. From this perspective, opportunities have been
explored as to whether innovation and innovative processes are truly accepted, and
if managers are aware of them (Table 2). The correlation coefficient referring to the
questions indicative of the two phenomena is relatively low against the total sample
size (0.34), but slightly higher in the group of Serbian respondents (0.52). In these two
cases, the correlation has a statistical importance, too, as it’s a statistical regularity, not
a product of coincidence. Yet the coefficient is very low in Bosnia and Herzegovina
(0.16), and it’s not statistically significant, as p=0.11, i.e. over 0.05, meaning that the
hypothesis is accepted that the two phenomena in the Bosnian sample are statistically
independent, and there’s no correlation between them.
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Table 2. Correlation between the Arguments of Innovation in the Workplace and
Autonomy at Work

Method Variables Stafistical Total Serbia Bosnia ar.ld
Indicators Sample Herzegovina
Spearman’s Correlation
rho Autonomy at work in Coefficient 0.34 0.52 0.16
relation to a decision to Sig. (2-tailed) | 0.00 0.00 0.11
introduce innovation in the
workplace N 192 94 98

Source: Prepared by the authors based on data analysis in SPSS 19.0

When it comes to decision making, introducing innovation depends somewhat on a
level of autonomy at work. To be more accurate, individual decisions alone cannot
guarantee more permanent innovation, or expand it throughout the company. It is
safe to say that the introduction of strategic innovation depends exclusively on the
management, and that autonomy at work might be a determinant of control after the
management has committed to operational innovation.

Autonomy at work is considered a tool for employee control. Depending on the job
description and the sector, it’s important to establish the intensity of control and decide
to what degree to apply it, eventually gauging the impact it might have on employees’
creativity and motivation.

As for the food industry in Serbia and Bosnia and Herzegovina, companies are not
competitive enough (Jeremi¢ et al., 2016; Besi¢ et al., 2015). The argument largely
refers to their technological competitiveness, or rather the lack thereof, hinging on
permanent innovation. Coupled with a low level of knowledge, it’s impossible to expect
a company to thrive technologically, which in turn leads to low employee productivity
(Njegovan, Pejanovi¢, 2015; Pejanovi¢, Njegovan, 2013; Maksimovi¢, Pejanovié,
Njegovan 2013; Besi¢ et al. 2014).

The differences in the level of autonomy in decision making and task performance have
been explored in two ways (Table 3). It’s important to note that integrity in decision making
with a higher level of responsibility is implicit, and that the performance of a task suggests
respect to the task-inherent rules and procedures. The authors have first compared the
arithmetic mean inducing the level of autonomy in decision making (1-no autonomy, 5-full
autonomy) and frequency, i.e. the existing level of control in different intervals.

The Kruskal-Wallis test, comparing the arithmetic mean between two or more independent
samples, detected in the total sample statistically significant differences in the level of autonomy
at work, depending on the existing levels of control - the more frequent the existing level of
control, the lower the level of autonomy. For example, with daily controls, the average value
of autonomy on this scale is mere 1.59. Conversely, biannual controls increase the autonomy
average to 2.54, growing to 3.14 with no control whatsoever. The statistically significant results
have been reported in the Serbian sample as well (the p-value is less than 0.05), but in Bosnia and
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Herzegovina the significance level was larger than 0.05 (0.25). Besides, the arithmetic averages
in the companies employing daily, weekly or monthly controls unveiled no particular regularities
in the Bosnian sample, as opposed to the total sample and the Serbian sub-sample.

Table 3. The Control of Results, Autonomy in Decision Making and Task Performance

Item The Arithmetic Mean
Autonomy at Work in Decision Making and Task Performance
Intensity of Control Total Sample Serbia Bosnia aI.ld
Herzegovina
Daily 1.59 /! 2.14
Weekly 2.09 1.90 2.28
Monthly 1.87 1.72 2.07
Quarterly 1.87 1.92 1.84
Biannual 2.54 2.36 3.50
Not implemented 3.14 4.16 2.73
Statistical significance (Sig.
P<0.05) Krugskal-Wallis( Tegst p=0.00 p=0.00 p=0.25
Mean Value 2.03 1.83 222

Source: Prepared by the authors based on data analysis in SPSS 19.0

The other way of argument testing is to use three questions about the impact of the existing level
of control to create a separate total control scale first.

The reliability of the scale has been tested using Crombach’s Alpha coefficient. It’s fairly
high (0.84), which indicates that the three individual questions follow the same direction,
participating in the summary scale to a relevant degree. A correlation coefficient has been used
to compare this scale with the one indicating the level of autonomy in decision making (Table
4). The scale has been used for the other hypotheses as well, testing the level of control under
the name “control-total.”

Table 4. Correlation between the Arguments of Autonomy at Work and Employee
Control

. Statistical Total . Bosnia and
Methods Variables Indicators Sample Serbia Herzegovina
Autonomy at work in relation Correlagon 0.49 0.71 0.30
Spearman’s tho | to decision making and C.O eﬂic1ept
trolli Sig. (2-tailed) 0.00 0.00 0.01
contromng N 192 94 98

Source: Prepared by the authors based on data analysis in SPSS 19.0

The authors are confident that there’s a statistically significant, positive relationship between the
secondary scale, indicating the existing level of control, and the scale indicating autonomy in
decision making. The correlation is particularly high in the Serbian sub-sample, slightly lower
in Bosnia and Herzegovina, reaching 0.49 in the total sample. Statistical significance has been
confirmed at all three levels, meaning that with the growing perception that the existing level of
control encourages creativity, motivation and innovation, the feeling of autonomy in decision
making grows as well.
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Establishing viable controlling in companies does affect the motivation and creativity of
employees (Guinot et al., 2014; Goris, 2007). In modern organizations, it’s a challenge to
establish exactly the type of control that would be an incentive for employees in terms of the
quality of task performance (Chen and Chang, 2013). For the purposes of the research, a fairly
firm and statistically significant correlation has been established between motivation, creativity
and initiatives (Table 5). In other words, those who think that the existing levels of control have
a positive impact on motivation and creativity, also tend to believe that the existing levels of
control were conducive to launching initiatives as well.

Table 5. Correlation between the Arguments of the Impact of Control on Motivation,
Creativity and Innovation in Task Performance

. Statistical Total .
Method Variables Indicators Sample Serbia Bosnia al.ld

Herzegovina

The impact of controlon |Correlation
Spearman’s|motivation and initiatives | Coefficient 0.59 0.73 0.45
rho for innovation in task Sig. (2-tailed) 0.00 0.00 0.00
performance N 192 94 98

The impact of controlon |Correlation
Spearman’s | creativity and initiatives | Coefficient 0.61 0.75 046
rho for innovation in task Sig. (2-tailed) 0.00 0.00 0.00
performance. N 192 94 98

Source: Prepared by the authors based on data analysis in SPSS 19.0

Again, the correlation is the highest in the Serbian respondent group, over 0.70, it’s comparably
lower in the total sample, and the lowest in the Bosnian sample. Significance is under 0.05 in all
three samples, indicating no correlation whatsoever.

Interpersonal relationships are important for creating favourable working conditions, resulting
in the maximum performance from employees. To a degree, job satisfaction depends on
interpersonal relations, too. Having explored the correlation between autonomy at work and
the role interpersonal relationships have in employee satisfaction, the authors have found it to
be very low though, barely reaching the borderline level of statistical significance. It means that
good interpersonal relations are not the result of a higher level of autonomy at work, when it
comes to decision making (Table 6). In the total sample, correlation was 0.19, in Serbia 0.28,
and mere (.15 in Bosnia and Herzegovina.

Table 6. Correlation between the Arguments of Autonomy at Work in Decision Making
and Employee Satisfaction with Interpersonal Relations

Methods Variables Sta?lstlcal Total Serbia Bosnia al.ld
Indicators Sample Herzegovina
Decision making and [Correlation
Spearman’s | employee satisfaction | Coefficient 0.19 0.28 0.15
rho with interpersonal Sig. (2-tailed) 0.06 0.06 0.14
relations N 192 94 98

Source: Prepared by the authors based on data analysis in SPSS 19.0
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As every food company included in the research consists of organisational parts
(departments), a relationship has been studied between employees’ autonomy at work
and their performance, and it turns out to be different in different departments (Table 7).

Table 7. Correlation between the Argument of Autonomy at Work and Employee
Performance in Different Departments

Department Correlation Coefficient Statis(tsiicga'l:i%)l.léisi)c ance

Marketing and Sales -0.41 0.01
Production 0.27 0.08
Quality Department 0.19 0.40
Procurement -0.18 0.29
Finance -0.11 0.61
Human Resource Management -0.35 0.05

Source: Prepared by the authors based on data analysis in SPSS 19.0

A low level of autonomy at work has a negative effect on employee performance, particularly
in the Marketing and Sales, as a moderate and statistically significant negative correlation
(-0.41) has been recorded. The higher the level of autonomy at work, the lower the tolerance of
employees to performance measurement methods is. No such correlation has been recorded in
other departments.

Business operations in the Marketing and Sales do involve pronounced creativity and
innovativeness in employees. Accordingly, the results show that there’s a direct link between
a higher degree of autonomy at work and improved performance, expected to produce more
effective promotional strategies and a boost to the sales at the end of the day. Yet for the sales
in a food company to grow, the competitiveness of the final product needs to be handled first.

Conclusions

Given the specific characteristics of the food industry, autonomy at work is becoming
increasingly important in managerial decision making. Balancing between autonomy
and control shapes a new environment that allows employees to perform their work
tasks timely and creatively.

As the companies included in the research share similar business climate, working
conditions and product diversification, the occurrences in the two states are very much
alike. The results have shown that employees in Serbia’s companies enjoy a higher
degree of autonomy in performing their tasks and improving business performance.

Based on the research results and differences between employees in Serbia and Bosnia
and Herzegovina, a strong conclusion has been drawn that the level of education and
the length of service largely determinate the capacity of the employee to respond to the
requirements of a food company. More precisely, longer-term employees, who in the
Serbian companies typically have a university degree as well, enjoy a higher rank in the
company and a higher degree of autonomy at work.
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Likewise, a level of autonomy at work has different effects on the level of employee
motivation, which the research results have confirmed, too. Lower motivation levels
in Bosnia and Herzegovina’s companies raise a number of questions over the key
motivation drivers. There are certainly many reasons behind the result, but the one
the study has revealed is the correlation between lower levels of education and job
dissatisfaction.

Different departments in a food company display varying degrees of autonomy at work.
The results have confirmed, without any significant variables between the Serbian and
Bosnian employees, that the highest level of autonomy at work has been recorded in
the marketing and sales departments. It is safe to say that a decision to award them a
higher level of autonomy can encourage creativity — one of the intrinsic qualities of the
two departments - and that it’s fairly easy to justify by the short and long-term goals
of their organisational sections. Frequent changes in marketing may provide a mental
stronghold in the minds of the managers, allowing them to offer these departments
more autonomy at work, particularly in creating activities and tasks for employees.

What also makes this paper specific is the choice of the research sample, and a drive
to explore autonomy at work as a phenomenon. The research themes in earlier papers
largely revolved around top managers in different fields, whereas this one has focused
on employees instead. Autonomy at work is analysed outside management structures,
and it’s actually the reflection of the autonomy the management has provided for that’s
being examined here.

The research work for this paper has also raised questions related to employee
perception of autonomy, and the valorisation of efficient decisions by the management
of a food company. The objective is to view autonomy at work as a balance between
flexibility and control, against the backdrop of key management processes. Autonomy
in the workplace can’t be the result of an ad hoc campaign, bound to produce short-
lived and often very negative effects in a company.

Controlling as a tool to ensure a free flow of knowledge and successful implementation of
knowledge management programs should strike a balance between autonomy at work and
employee control. This, in a way, upholds the basic postulates of knowledge management
— a high degree of autonomy in the workplace and in pre-set models of behaviour,
allowing the creativity and innovativeness of employees to come to the fore, with control
to provide economic justification and purpose for their activities in a company.

The results of the research, involving employees in the food industry of Serbia and
Bosnia and Herzegovina, have produced a general conclusion that a degree of autonomy
exists in human resource management, but that a systematised framework in managerial
decision making doesn’t. The level of autonomy at work is higher in Serbia than in
Bosnia and Herzegovina. The results don’t apply to the general employed population
though, largely because the food industry is very specific, and the questionnaire used in
the research echoes its specific features.
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The research presented in the paper outlines one of the many ways to explore different
methods and management frameworks pertaining to employee management in the
food industry. The complexity of a delicate balance between flexibility and control
in companies draws more attention than before. Taking into account the limitations
inherent to the research, including the economic and social situation in the Western
Balkans, the authors feel that every effort should be made to launch a new set of studies
looking into autonomy at work, in order to make it possible for business decisions to be
more conducive to the success of food companies and other organisations.
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NEKI IZAZOVI MENADZMENTA U PREHRAMBENIM KOMPANIJAMA
U REPUBLICI SRBIJI I BOSNI I HERCEGOVINI

Filip Pokovié¢,” Radovan Pejanovié,*Jelena Pordevié Boljanovi¢®, Gordana
Dobrijevié'®, Milos Mojsilovié', Purdica Joji¢ Novakovi¢'?

Sazetak

U najsirem smislu, menadzment je poslovna filozofija. Medutim, u uzem smislu, termin
ima vrlo specificno znacenje, Sto je predmet ovog istrazivanja. Autori su odabrali
aktuelno pitanje u kontroli, jednoj od pet funkcija upravljanja. Autonomija je na poslu,
determinanta kontrole zaposlenih, koja je u velikoj meri istrazivana u prehrambenim
kompanijama u Republici Srbiji i Bosni i Hercegovini.

Kontrola zaposlenih, njihov ucinak i rezultati predstaviljaju veliki izazov menadzmenta
u procesu poboljsanja efikasnosti upravijanja ljudskim resursima kompanije,
poslovnog ucinka i konkurentnosti. Kljucno pitanje je kako dizajnirati sistem kontrole
u kompanijama koje su ukljucene u istrazivanje, ali nije lako ni definisati odgovarajucu
ulogu za posebnu vrstu kontrole - kontrolu zaposlenih, njihov ucinak i rezultate - s
obzirom na kulturu znanja, inovacije i kreativnost, koji su sve znacajniji u poboljsanju
ekonomske efikasnosti i konkurentnosti. Druga svrha istrazivanja je i da otkriju razlike
u autonomiji kao determinantu kontrole zaposlenih u ovim kompanijama ili, preciznije,
da saznaju u kojoj meri autonomija medu menadzerima moze uticati na kreativnost,
inovativnost i poslovne performanse.
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Summary

Ground water degradation is the problem, and its management is curial for sustaining
the benefit from the resource. To maintain the resource we have to have full information
about the value of the resource conservation. Therefore, in this study a contingent
valuation survey was conducted in Kombolcha district to elicit households’ willingness
to pay for groundwater conservation. A sample of 394 households was randomly
selected, and interviewed. However, after checked for sample selection bias 4 protest
bidders were excluded from the data set. Tobit model was applied to determine the
factors affecting willingness to pay. The descriptive analysis shows that about 82% of
the respondents reported that the groundwater has being degraded due to population
pressure, deforestation, soil degradation, agricultural expansion and climatic change.
The mean willingness to pay was computed at 60.63 ETB with the total willingness to
pay of 1,689,576.21 per annum. The study determined that monthly income, educational
level, total farm land holding, total family size, perception and tropical livestock unit
were variables that have significant effect on households’ willingness to pay. Thus,
socio-economic variables should also be considered while designing water related
projects at household level.

Keywords: Contingent Valuation Method, Groundwater conservation, Tobit model,
Willingness to Pay

JEL: 025, 050, 051, 059

1  Saleamlak Fentaw, MSc., College of Agriculture and Environmental Science, School of
Agricultural Economics and Agribusiness, Haramaya University, Ethiopia, Email: salefen@
gmail.com; mobile: +251-913584558

2 Alem Mazgebo, College of Agriculture and Environmental Science, School of Agricultural
Economics and Agribusiness, Haramaya University, Ethiopia; mobile: +251-966211315,
Email: adeway12@gmail.com (Corresponding author)

EP 2018 (65) 1 (173-185) 173



Saleamlak Fentaw, Alem Mezgebo

Introduction

Groundwater is water located below the earth’s surface in the saturated zone unlike
the surface water (Siebert et al., 2010). It is a valuable renewable natural resource,
and its availability depends on economic activities (Emerton and Bos, 2004). Globally,
groundwater is an important resource for irrigation practices and hence livelihoods and
food security of billions of people (Morris et al., 2003). Groundwater aquifers have
the potential to be used for anthropogenic carbon dioxide sequestration (Malanson,
1993; FAO, 2003), and indirectly regulate soil erosion (Malanson, 1993). Intensive
groundwater uses for irrigation has given rise to satisfy social and economic benefits.
However, the poor management and intensive groundwater use has all too often been
the causes of groundwater degradation. Groundwater degradation directly and indirectly
affected economic activities. The increased pressure on groundwater results in wells
drying up and conflict between users (Morris et al., 2003). Moreover, only rich farmers
can afford to a reliable source of water; and the poorer sectors of society are likely to
be the hardest hit as they are the most vulnerable to ecosystem changes. Generally,
declining groundwater levels have an impact particularly in the developing world, and
forcing women and children to walk long distances to take water resource (FAO, 2003).

Groundwater management is crucial for poverty alleviation, environmental conservation
as well as sustaining the benefit from the resource. There has been a growing concern
by policy makers, interest groups and the public for the management of groundwater.
In order to manage groundwater, among others, more reliable information on the
economic value of groundwater conservation is crucial. This study therefore, tried to
estimate the economic values of groundwater conservation using contingent valuation
method (CVM). A respondent was introduced to a hypothesized market scenario and a
willingness to pay (WTP) value. The study provides valuable information on the value
of groundwater conservation of Kombolcha district to decision makers and agricultural
water users that are affected by the degradation of the resource. It is believed that the
study plays a key role in formulation of a successful groundwater policy.

Measuring Welfare Change

The values of environmental resources (like groundwater resource) are measured
using its effects on human welfare (Mitchell and Carson, 1989). A weaker, but perhaps
ethically more neutral, criteria for welfare measure is Pareto improvement. In Pareto
improvement a policy change makes one or more persons better off without making at
least one other person worse off (Haab and McConnell, 2002).

Change in environmental goods (from statuesque to improvement) can affect
individual’s welfare through changes in prices they pay for private inputs and goods,
and the quantities of non-marketed environmental goods. This welfare changes can
be measured using ordinary consumer’s surplus, which holds income constant but
not the level of utility. According to Hicks (1943) the welfare changes can also be
measured using compensating surplus, compensating variation, equivalent variation
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and equivalent surplus. Compensating variation and compensating surplus measure the
gains or loss from environmental goods and services, and hold utility constant at the
initial level. However, equivalent variation and equivalent surplus measure welfare
change and hold utility constant at some specified alternative level. Generally, these
four welfare measures involve either payment or compensation to maintain utility
at the specified level (Randall and Stall (1980), cited in Mitchell and Carson 1989).
If the proposed change is welfare increasing through changes in the quantity of
environmental goods, which is the focus of this study, the appropriate welfare measure
is the compensating surplus. This measure can be interpreted as the consumer’s WTP in
order to gain the quantity increase and still maintain their initial utility level (Mitchell
and Carson 1989).

In Hicksian demand curve, the demand function for the public good requires accurate
market data. But, it is very difficult to obtain accurate market data therefore, contingent
valuation method, which requires the creation of hypothetical market scenario that is
similar to actual market situation for groundwater conservation was used. From this
method we can generate the WTP data without having to estimate the actual demand
curve. This concept can be further emphasized from the relationship between the
expenditure function and Hicksian compensated surplus measure. According to Haab
and McConnell (2002), the expenditure function that provides the theoretical structure
for welfare estimation is specified as:

y=e(p,q,u)=min_x {p.x/u(x,u)>u} (1)

Where: ¥ is the minimum amount of income needed to maintain utility level given the
price and public good vectors; q is the vector of environmental goods; p is a vector of
prices; u is level of utility when u = V(p, q,¥); x is the vector of private goods and ¥
is income. Let Pg, 9p.Ug: ¥p represent some initial level of those respective arguments

and Pq.91.,¥1 represent some succeeding levels. The derivative of the expenditure
function with respect to price gives the Hicksian or utility-constant demand. We can
represent the compensation surplus by:

WTP = CS = [e(py, g, ug)] — [e(pa, a1, ug)] (2)

g1 is preferred to gy for proposed new project brings welfare gain. In this case, the
compensated surplus (CS) measure tells us the consumers” WTP for welfare gain.
WTP is the amount of income an individual would give up to make him indifferent

between the original state: income at ¥ and the public good at 4y and the revised state:

income reduced to ¥ — WTF and the public good increased to g1 . Contingent valuation
is capable of obtaining the appropriate Hicksian measure for a proposed change in the
public good (Mitchell and Carson 1989). It can be viewed as a way of estimating the
change in the expenditure function (Haab and McConnell 2002). This study determines
the value of groundwater conservation using the concept of WTP.
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Methodology

Description of the study area

The study was conducted in Kombolcha district located about 514 kms south east of
Addis Ababa. The district is having an area of 446.61 km?, and found in the northern
part of East Hararghe zone. The district falls under Woina dega (74%) and Kola (26%)
agro-climatic zones. The annual rainfall and temperature of the district ranges from
600 mm to 900 mm and 18% to 23°, respectively. Based on the 2007 population
and housing census of Ethiopia, the district has a total population of about 140,769
(FDREPCC, 2008). The livelihood of the population typically depends on crop-
livestock mixed farming system. The district’s farming economy is characterized by
small and fragmented land holdings with an average of 0.25 hectare. The district is
one of the major producers of vegetables including potato, onion, cabbage, beet root,
tomato, and lettuce using irrigation water.

Sampling techniques and data collection methods

Atwo-stage sampling technique was used to select sample respondents. In the first stage,
3 rural kebeles were purposively selected out of the 19 kebeles based on identified as
they are more attached to the water resource. These sample kebeles include Bilisumma,
Kerensa and Walta Lamaan. In the second stage, proportionally with population
percentage of these 3 kebeles, a total of 394 households were selected using simple
random sampling techniques. Both secondary and primary data were used for this
study. The primary data were collected using face to face interviews with the heads
or working members of the households. A CVM method in the form of open ended
elicitation format was used to elicit households’ WTP for groundwater conservation.

Data analysis

The survey data was analyzed using descriptive statistics and econometric models.
Tobit econometric model was used to analyze the determinants of WTP for groundwater
conservation. This model has an advantage over other discrete choice models (Linear
probability model, logistic, and probit) in that, it reveals both the probability and the
maximum WTP of the respondents. In discrete choice models like probit and logit

model the dependent variable (¥;) is not observed, what we observe is the dummy
variable. However, in Tobit model the dependent variable, or the WTP, is partially

observed and the dependent variable (¥;) assumes zero values for a substantial part

of the sample. That is, ¥; is observed if ¥; = 0 and is not observed if y; = 0. If y*
and x; were observed for everyone in the population, we could use standard regression
methods (ordinary least squares (OLS)) (Maddala, 1992). However, in this study since
we deal with maximum WTP for groundwater conservation which is partly observed,
we employed Tobit model. The censored regression (Tobit) models generally apply
when the variable to be explained is partly continuous. According to Maddala (1997)
the equation for Tobit model is constructed as:
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vi =Px+s 3)
_ {}’f =Px; + g ify; > 0
Yi=lo ify’ <0

where: y;" is latent or unobserved willingness to pay for groundwater conservation; ¥; is
a household’s actual maximum willingness to pay; X;is vector of explanatory variables;
£ is a parameter vector common to all households; a is the intercept; and assuming
the random error £ is independent and normally distributed across respondents,

g;~NID(0,5?). Some of the households interviewed did not have any WTP, whereas,
some of them had WTP for groundwater conservation. For those not undertaking WTP
is zero in Tobit model the WTP is a random variable and has probability distribution,
and it is possible to determine each observations probability.

ply: = 0) = pls; < fr) = 1 — F(Bx;) (@)
p(y; = 0) =1 —ply; = 0) = F(Px;)
Where p is probability distribution and F(f%;) is cumulative density function

The model parameters can be estimated by maximizing the Tobit likelihood function
of the following form.

L=Tlys0 f In (250> F(E) (5)

f and F are the density probability function and cumulative distribution function of

¥, respectively. 3> means that the product over those i for which ¥* = 0 | and <o
means the product over those i for ¥* = 0.

The Tobit coefficients do not directly give the marginal effects of the associated
explanatory variable on the dependent variable. But their signs show the direction of
change in probability of WTP as the respective explanatory variables changes. Therefore,
it is not reasonable to interpret in the same way as the one interprets coefficients in an
uncensored linear model (Johnston and Dinardo, 1997). Hence, we should estimate
the marginal effect of the Tobit model. According to, Long (1997) and McDonald and
Maffitt (1980) to identify the effects of explanatory variables on the probability of
WTP, conditional and unconditional WTP the following techniques could be used.

The marginal effect of an explanatory variable on the expected value of the dependent
variable was estimated by:

dE(xi)

x =L (z)B (6)

EP 2018 (65) 1 (173-185) 177



Saleamlak Fentaw, Alem Mezgebo

The change in the probability of willingness to pay for groundwater conservation as

explanatory variable X; changes was estimated by:

= @5 (7)

Similarly, the change in the probability of willingness to pay with respect to a change
in explanatory variable among willing respondents was estimated by:

BE(y /i =0 (=) (=2
“ox: }_‘E[i 255 (i':z})-‘ ()

dx; Fiz)

Where, z = .f’ F(z) is the cumulative normal distribution of Z, f(z) is the value of
the derivative of the normal curve at a given point( that is, unit normal density), Z is

the Z-score for the area under the normal curve, 5 is the vector of Tobit maximum

likelihood estimates and & is the standard error of the error term.
Result and Discussion

Characteristics of sampled households

A total of 394 sampled households were interviewed. However, 4 respondents were
protested zero bidders and after checked for sample selection bias they were excluded
from the data set. Of the total 390 respondents, 52% were males while 48% were
female respondents. The age of these sampled respondents’ ranges from 16 to 78
years with an average of 37.57 years old. The survey results also showed that 70% of
the respondents were married and the rest 30% were single. A total number of 2552
persons were recorded with a minimum of 2 persons and a maximum of 12 persons
per households. On average, about 7 persons per household were recorded which was
above the national average of 4.7 persons (FDREPCC, 2008). This is because the
households could have more than one wife. The result on the status of the respondents
showed that 69% of the respondents were head of the households, and the rest 31%
were working member of the households. Educational attainment is another parameter
considered in our empirical models. The educational status of the sampled respondents
ranges from zero (illiterate) to 10+3 years of schooling with an average of about 6 years
of'schooling. The total farm land holding of the sampled households was also estimated
at 136.23 ha with average cultivated farm size per household of 0.35 ha (see Table 1).
This indicated that the average farm size of the study area is lower than the national
average of 0.8 ha (CSA, 1995).

Table 1. Socio-economic characteristics of the sample households

Variables Mean Std. Dev. Min Max
Maximum willingness to pay 60.63 42.80 0 200
Household income 1641.33 1342.40 258.33 5850
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Age 37.57 15.60 16 78
Sex 0.521 0.50 0 1
Marital status 0.7 0.46 0 1
Educational level 5.89 3.54 0 13
Status of the respondents 0.69 0.46 0 1
Total family size 6.544 2.68 2 12
Tropical livestock unit(TLU) 1.86 0.70 1.56 3.87
Total farmland holding 0.349 0.27 0.2 1.83
Perception 0.815 0.39 0 1

Source: own survey, 2017

Major sources of income of the households’ are from on farm activities primarily
from production of crops and livestock production. The total monthly income of
these households was computed at 495,117.56 ETB. On the other hand, the monthly
income of the housecholds obtained from off farm activities were also computed at
ETB 145,000. The fact that off-farm incomes contribute smallest to the total family
income, it explains that most of the surveyed household can rely mainly on agricultural
activities with relatively narrow landholding size for their livelihood. Data related to
livestock owned by the respondents was also collected in terms of TLU?. On average
the survey result show that 1.86 TLU with a minimum of 1.56 and maximum of 3.87
was recorded per households (Table 1).

Causes and effects of groundwater degradation

The groundwater has been degraded to satisfy the demands of the ever increasing
population for agricultural production. About 82% of the respondents were known
the goods to be valued properly. They have an experience of using the resource for
irrigation practices. The respondents reported that the availability of groundwater is
decreasing from time to time. This shows that the depth of the water table is increase.
The reasons attributed to the problem were population pressure, deforestation, soil
degradation, agricultural expansion and climatic change. The result indicated that
population pressure was the main causes of groundwater degradation. Therefore, the
government should create awareness on family planning of the local people. On the
other hand, about 18% of the respondents did not perceive the problems of groundwater
degradation (Table 2).

Table 2. Causes of groundwater degradation

Causes Number of households Percent
Population pressure 82 21.03
Deforestation 60 15.38
Soil degradations 78 20
Agricultural expansion 65 16.67

3 Conversion factors used in estimation of tropical livestock unit (TLU) were Donkey = 0.7;
Cow, Bulls and Ox=1; Calf= 0.25; Sheep and Goats= 0.13; Chicken=0.013 and Camel = 1.25
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Causes Number of households Percent
Climate change 35 8.97
None 70 17.95
Total 390 100

Source: Survey result, 2017

They pay nothing for the water resource except the withdrawal and digging cost. This
is because the wells used for irrigation practices is owned as private property. They
bought motor pump on average estimated at birr 9000. The fuel used to pump the water
was 1.5 liter per hour. The survey result shows that the price of the fuel at the time
of the survey was 25 birr per liter. The price of the fuel is above the price set by the
Ethiopian government, and its shows that there was a black market.

Seven effects of groundwater degradation perceived by the respondents were also
identified and described: (1) health problem (2) delay in household chores (3) food
shortage (4) low income, and (5) enhanced climate change. In particular, 19.23% of the
respondents indicated that health problem was the effects of groundwater degradation.
About 20.51% of the respondents’ reported that they earned low income (Table 3).

Table 3. Effects of groundwater degradation

Effects Number of households Percent
Health problem 75 19.23
Delay in household chores 60 15.38
Food shortage 78 20.00
Low income 80 20.51
Enhanced climate change 27 6.92
None 70 17.95
Total 390 100

Source: Survey result, 2017

Protection measures were also elicited from the aware respondents for possible
improvement of the degraded groundwater. A majority of the respondents suggested
that strong government regulation, soil and water conservation, tree planting and
training groundwater users are among the protection measures (Table 4).

Table 4. Perception on protection measures of groundwater degradation

Protection measures Number of households Percent
Strong government regulation 58 14.87
Soil and water conservation 87 22.31
Tree planting 95 24.36
Training groundwater users 80 20.51
None 70 17.95
Total 390 100

Source: Survey result, 2017
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Households WTP for groundwater conservation

The result shows that 75.38% of the sampled households were willing to pay for
groundwater conservation. Using open ended elicitation format the mean WTP were
estimated at 60.63 ETB per year per household for ten years. The willing respondents
were also asked to point out their reasons for maximum WTP in ETB. The respondents
provided different reasons for their maximum WTP. About 48.97% of the respondents
reported that they could not afford more than what they stated because of inadequate
income. While, 13.33% and 13.08% reported that the amount they decided to pay was
satisfactory, and other should pay respectively. However, about 24.62% of the sample
respondents’ were not willing to pay for groundwater conservation.

Factors affecting households’ WTP

Estimate of the parameters of the variables expected to affect willingness to pay for
groundwater conservation are shown in Table 5. The dependent variable is partly a
continuous variable that individuals respond as maximum willingness and ability to
pay for the improvement service recalling the benefits expected out of it. A total of
10 explanatory variables were considered in the econometric analysis, out of which 6
explanatory variables were statistically significant. The other 4 explanatory variables
are insignificant effect on the amount of WTP for groundwater conservation.

Table 5. The Tobit model estimation results of households’ WTP

Dependent variable: Maximum Willingness to Pay; 390 observations
Explanatory Variables Coef. Std.Err. t-value
Households income 0.008%** 0.002 3.87
Age -0.235 0.204 -1.15
Sex -0.53 5.65 -0.09
Marital status 2.927 8.04 0.36
Education 2.213%** 0.801 2.76
Respondents status 0.308 8.07 0.04
Total family size 2.412%* 1.08 2.23
Tropical livestock unit 11.56%%* 3.97 2.91
Total farm land holding 20.43%* 9.74 2.1
Perception 6.61%* 6.98 0.95
_Cons -5.17 16.45 -0.31
Log likelihood = -1676.30
LR chi2(10) = 40.87
Prob > chi2 =0.000
Obs. summary: 96 left censored observations at maxwtp<=0;

294  uncensored observations

0 right-censored observations

** significant at 5%, *** significant at 1% significance levels (survey result, 2017)

However, the interpretation of the censored regression model is not straightforward. That
is, the marginal effects cannot be adequately explained from the estimated coefficients

EP 2018 (65) 1 (173-185) 181



Saleamlak Fentaw, Alem Mezgebo

of the Tobit model. Therefore, for interpretation of the Tobit model this paper report
three sets of marginal effects: (1) the effect on the probability of a positive WTP, (2) the
effect on conditional WTP, and (3) the effect on unconditional WTP for groundwater
conservation. To be more specific, households’ monthly incomes have positive and
significant association with the households WTP for groundwater conservation. That is,
when the income of the household increase by one birr, it would increase the probability
of willingness of a household to pay by about 0.004%. Besides, when income of the
household increase by one birr their willingness to pay would increase, on average, by
about 0.007 ETB for all observation and 0.005 ETB for willing respondents’, ceteris
paribus. This shows that groundwater resource is a normal economic good whose
demand changes in the direction of income change. Respondents with higher education
levels were more likely to state positive WTP, and on average, they actually stated
higher conditional and unconditional WTP than respondents with lower educational
levels. This result suggests that investing in education of people might help to improve
the degraded environmental resource like groundwater. The marginal effect of the
result shows that the respondent being educated, the probability of willingness to pay
increases by 0.2%. Also, as the years of education increases by one year, the amount of
cash the household is willing to pay for groundwater conservation increase by 1.88 birr
for the whole sample of study, and 1.41 birr for the willing respondents, ceteris paribus.
The variables perception has positive and significant effect on the amount of WTP. A
unit changes in perception from O(unperceived) to 1 (perceived) the probability being
willing to pay increases by 2.86%. That is, the marginal effect result shows that a unit
changes from 0 to 1 the willingness to pay increased by 5.67 birr and 4.3 birr for the
whole and willing respondents respectively, ceteris paribus (Table 6).

Table 6. Marginal effects of the explanatory variable on the amount of willingness to pay

Change in probabilities Change among
. . s . Change among
Explanatory Variables as explanatory variable | individuals who are
e the whole
changes willing to pay

Households income 0.00004 0.005 0.0069
Age -0.00106 -0.15 -0.1994
Sex -0.00239 -0.339 -0.4499
Marital status 0.01338 1.86 2.478
Education 0.00199 1.41 1.879
Respondents status 0.00139 0.197 0.2611
Total family size 0.0109 1.54 2.048
Tropical livestock unit 0.0522 7.39 9.814
Total farm land holding 0.0923 13.06 17.34
Perception 0.0286 4.3 5.671

Source: own survey, 2017

Aggregate WTP for groundwater conservation

An important issue related to the measurement of welfare using WTP is aggregation of
benefit (Alemu, 2000). According to Mitchell and Carson (1989) there are four important
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issues to be considered regarding sample design and estimating a valid aggregation of
benefits: population choice bias, sampling frame bias, none response bias and sample
selection bias. Random sampling method was used in this study using a list of households.
Face to face interview methods was used and protest zero responses were excluded from
the analysis and expected protest zeros was accounted in the estimation of the total
aggregate benefit of groundwater conservation in this paper. Hence, none of the above
biases was expected in this study. Mean WTP was used as a measure of aggregate value of
groundwater conservation in this study. The mean is perhaps better than the median since
the good dealt with is not a pure public good (Alemu, 2000), as there are purely private
benefits from groundwater conservation measures. As it is indicated in Table 7 below,
the aggregate WTP was calculated by multiplying the mean WTP by the total number
of households in the population. Following this, the aggregate WTP for groundwater
conservation was computed at 1,689,576.21 birr per year for ten years.

Table 7. Aggregate Benefits of groundwater conservation

Total Expected
households Expected households to have households with Mean | Aggregate Benefit
a protest zeros (X)* valid responses WTP* (in Birr)’
(Y) (Z)S
28154 287 27867 60.63 1,689,576.21

Source: Own survey, 2017

Conclusion and Recommendations

The purpose of this study was to assess the economic value of groundwater conservation
using CVM. The descriptive analysis shows that 82% ofthe respondents reported that the
availability of groundwater is decreasing from time to time, and the reasons attributed to
the problem were population pressure, deforestation, soil degradation and agricultural
expansion and climatic change. In order to improve the availability of groundwater
policy makers should encourage and provide technical advice to households who are
planting and maintaining tree resource, and practicing soil and water conservation. The
results of the study on willingness to pay showed that the households were willing to
pay for groundwater conservation. The annual mean WTP value of households was
computed at 60.63 birr per year. Small respondents were recorded as protest zero, and
imply that contingent valuation method is appropriate method to value groundwater

4 4(1.02%) of 394 sampled households were protest zeros. We excluded those protest zeros
from further analysis after we have tested for sample selection bias. So X is the expected
number of households which are expected to protest for the proposed project. It is calculated
by the percentage of sampled protest zeros (1.02%) by the total population 28154 (Y).

5 Y-X is the total households in the study area which are expected to have a valid response
6 Is the mean willingness to pay calculated from the open ended elicitation methods

7 Is mean multiplied by the number of total households which are expected to have valid
response (Z*Mean WTP) measured in ETB
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conservation. Thus, in estimating the value of environmental resource at household
level, it is important to use contingent valuation method. The empirical findings on the
determinants of WTP indicated that monthly income, educational level, total farm land
holding, total family size, tropical livestock are key factors influencing the willingness
to pay. Besides, the study estimated that there is a statistically significant and
quantitatively non-negligible effect of perception on the households’ WTP. Generally,
the study leads us to conclude that understanding of socio-economic characteristics
that significantly influenced households WTP is a necessary and first step to achieve
groundwater conservation. Therefore, when designing groundwater project any policy
maker should consider significant socio-economic factors for successful groundwater
project at household level.
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Summary

There is a tendency of increase and change in the structure of demand for the products

from agricultural sector in the modern global environment. Such situation demands
market orientation of agricultural producers, from business entities to individual
agricultural holdings, in order to offer the appropriate response to the changes in
the environment conditions and new market demands. The entrance and survival
in the developed world market demand raising the competitiveness of agricultural
sector which cannot be based on the low input prices alone (land, workforce), but
the application of modern knowledge and innovation, that is, the synergistic effect
of all the competition factors. For their part, the state and local governments should
create an encouraging social and economic environment for agriculture and rural
development, especially in undeveloped regions and areas of the Republic of Serbia.
The undeniable agricultural potentials can significantly contribute to foreign trade
balance improvement, public debt reduction, unemployment decrease and increase of
the living standard of the population.

Key words: competitiveness, agriculture, economic policy, Serbia

JEL: 011, Q13

Introduction

The Republic of Serbia is very suitable for agricultural production: large and high-
quality areas of arable land, favourable climate conditions for all agricultural crops,
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rich flora and fauna, rich tradition and developed scientific institutions are all priceless
treasure of Serbian agriculture. However, the results of numerous research show that
the competitiveness of Serbian agriculture is based on the cheapest production factors
when compared to other countries (land, workforce, other inputs). Serbia is in EU
accession process so approaching the European model of doing business is imposed
as the imperative, as well as the need for enterprises and agricultural holdings in
agribusiness to build and preserve their competitive advantages. That will be a very
difficult and long road, taking into account a number of traditional weaknesses in
agricultural policies during the complete transitional period.

The absence of clear state strategy for agricultural sector development is obvious in the
agricultural policy after the year 2000. The institutional and legislative reforms have been
initiated but not finished yet. The insufficient budget resources caused the inability to solve
the problems in the field of stimulating rural development and financing of agriculture. The
budget for agriculture is significantly lower than the needs, with 4% average participation
for the period from 2010 to 2016. Plant production had 66,6% share and cattle production
had 33,4% share in the total value of agricultural production in 2016, while the ratio of plant
and cattle production is reversed in the developed EU countries, which points to a high share
of production with low added value, that is, low level of processing. Although the sector of
agriculture shows a surplus in foreign trade, there is a great potential for export structure
improvement and increase in the value of agricultural commodity production, both by the
agricultural enterprisers as well as agricultural holdings.

The aim of this paper is to point out the necessity and possibility for agriculture sector
competitiveness increase, both for enterprises as well as individual agricultural holdings.
Regardless of the numerous traditional weaknesses, the participants in the agricultural
chain should use the global increase in the demand for agricultural products in the
future. The prerequisite for this is market orientation of the agricultural sector based on
the sustainable management of natural resources and environment protection.

Competitiveness factors in the sustainable development of agriculture

The issues of competitiveness improvement in the national economy are given
considerable attention as one of the key strategic tasks of every country. The
competitiveness level of the national economy and its business entities tell us about the
ability of the country for goods and service production in the competitive conditions,
the realization of which increases the level of the living standards for the population and
the opportunity for long-term sustainable growth and development. Competitiveness
analysis offers the answers to the questions why the economy of a certain country is
more or less successful than the surrounding countries, as well as on a wider scale.
There are a number of indicators of the competitiveness level of the national economy,
such as world market share, export or level of national income per capita. The task of the
state is reflected in the creation of the favourable macroeconomic business conditions
that lead to the growth of the competitiveness of individual enterprises, branches and
the entire national economy.
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According to Porter (2008), the key competitiveness factor is productivity, but it is
also influenced by the macroeconomic environment, economic policy of the state,
workforce costs, natural resource availability, differences in the types of management
and the relationships between the management and workers. Kuznecov (2005) thinks
that competitiveness is determined by the quality of the economic institutions and
their contribution to the formation of the favourable business conditions on one hand,
and the ability of the companies and branches to use these conditions for sustainable
competitive advantage creation and development on the other hand. Due to all the above
mentioned, the formation of high-quality and efficient institutions that rely on human
capital and foreign technology attraction is one of the successful ways of solving the
problem of sustaining the macroeconomic dynamics.

The differences in the economies of individual countries in their cultures, population,
infrastructure, the way they manage the national values, even in history, influence the
level of company competitiveness as well as the entire economy in different levels.
Despite the increasing influence of the globalisation process, national competitiveness
is determined by a set of factors which depend on the specific, local conditions (Porter,
2008). But large share of these factors are influenced by the state with its policies,
measures and institutions.

The term competitiveness is defined in the Global Competitiveness Report as a set of
factors, policies and institutions which determine the productivity level in a country
(World Economic Forum, 2006). OECD defines international competitiveness as a
measure of advantage or disadvantage of a country from the aspect of the placement
of its products in the international market. Garelli (2009) defines competitiveness of a
country as a field of economic theory which analyses the facts and policies that shape
the capability of a country to create and maintain the environment which creates values
for the companies and prosperity for its population.

Porter (1990) defines competitiveness as the national economy capability to use natural
resources, physical and human capital. He integrates these factors into a homogenous
unit because it is impossible to become and remain competitive in the long-term
period at the national or global level unless there is a clearly defined strategy of natural
resource usage, as well as macroeconomic policy which has to follow, and it should
be aligned with the goals given in the strategy. Rosic and Veselinovic (2008) think
that the competitiveness of a national economy is not an isolated phenomenon but an
interdisciplinary phenomenon that arises from both internal and external environment.

According to the New Global Competitiveness Index (NGCI), not all the countries
are identical in their starting positions in the international competition, and therefore
they also have different starting points in achieving competitiveness. According to this
parameter, the competitiveness level of a country is determined by the action of three
factors (Savic, 2010), and they are: succession, macroeconomic and microeconomic
competitiveness. There is a relatively solid natural resource potential in Serbia which
can be a good foundation for the economic development in the future. However, so far
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the economic policy has not paid enough attention to natural resources, and therefore
its macroeconomic results are among the weakest ones in Europe.

Nowadays, the agricultural producers in Serbia face different business conditions that
are reflected in much more competition in the local market on one hand, and open
possibilities for exit into large international markets such as EU or Russia on the other
hand. The exit into foreign markets is possible if the products are competitive compared
to foreign producers. This competitiveness should not be based on low input price
alone, but on modern knowledge and innovation application, that is, synergistic effect
of all the competitiveness factors as well.

Although many strategic documents point out a great importance of agriculture
and rural areas, the state and local governments have not yet created sufficiently
encouraging social and economic environment for rural and agriculture development,
especially in certain regions and areas of the Republic of Serbia. There are still many
weaknesses present, from unfavourable age structure, out-dated machinery, unregulated
market of agricultural products and insecure placement, insufficient irrigation,
underdeveloped rural infrastructure, price disparity, etc. The development of SMEs
sector and entrepreneurship in agriculture could largely reduce the above mentioned
weaknesses and turn them into development opportunities for our country. This can
be said especially if we bear in mind the tendency of increasing demand for (organic)
agriculture products, rural tourism development, European integrations as well as the
announcement of the larger support of the state for the development of this sector.

The development of modern agriculture demands knowledge and innovations in a
number of areas (Asenso-Okyere, Davis, 2009), from technology, development of
modern institutions, appropriate and timely agricultural policy to organisation (public
and private groups and companies which have to innovate in order to become more
efficient and more effective in the services they offer). Intensive inclusion of Serbia in
international integration processes imposes an additional need for companies and other
subjects of agricultural economy to create and carry out knowledge transfer in order
to build, preserve and strengthen the competitive advantage. Knowledge as a source
of innovation and successful adaptation to the changes in demand by increasingly
demanding customers represents the key determinant for successful dealing with
competition, preservation of the existing as well as the conquest of new markets
(Vasiljevic, Savic, 2014).

The competitiveness of Serbian agriculture is mainly based on cheaper production
factors when compared to other countries (land, workforce...), and that it results in
the provision of competitive prices for food and agricultural products. However, the
permanent sources of competitive advantage must be found in other areas, primarily
in knowledge application and innovations. The success of the company depends on
the level of the available knowledge, the way the knowledge is applied and the speed
it acquires new knowledge. The traditional factors of production in agriculture (land,
workforce, capital) are of secondary importance. The goal of knowledge management
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is to transfer the information and intellectual knowledge into sustainable value. The
efficient system for knowledge management in agriculture provides the outputs in
terms of technology, software, trained professionals, information and other elements
necessary for a continuous development of agriculture. All the participants are both the
source and users of knowledge and information simultaneously, so that the knowledge
from other areas has growing importance in successful business of the people from the
sector of agriculture (Engel, 1990).

According to Stefanovic and Brocic (2012), there are tendencies nowadays, at the global
level, encouraging more coherent development and increase of food production, as well
as fast, rational and organised distribution of agricultural and food products all over
the world. The economic theory explains that the larger share of agricultural and food
products export in the total export of the country points, as a rule, to its lower economic
level. However, the export of agricultural products is a very important item in foreign
trade balance in some of the developed countries of the world (Holland, Denmark,
France etc.). Byerlee et al (2009) point out that every country should recognise multiple
functions of agriculture and its influence on the total economic development.

The importance of agriculture in the EU can be understood on the basis of several
information that illustrates the role of this sector in the economy of that community. Thus,
for example, agriculture and food industry provide over 15 million work places in the EU,
that is, 8,3% of all employed citizens of the Union. This percentage varies considerably
among different countries: in the ,,0ld* EU members (15 industrially developed countries
of the western Europe) the average value is 4%, whereas in the ,,new* EU members
(Romania, Bulgaria, Slovakia, Hungary) more than 12% of the total workforce works in
agriculture and food industry (Vapa-Tankosic, Stojsavljevic, 2014).

Gulan (2016) expects that agriculture brings economic development, that it increases
gross domestic product and that it is the backbone of the overall economic stability.
Agriculture is a real economic field which directly brings almost 15, and indirectly even
up to 40 per cent of domestic product, while it takes part in the export of the country
with cca 23 per cent. This is the reason to encourage the development of agriculture
in order to maximally valorise natural, human and processing capacities which are
used only with a third of possibilities. The effective usage of agricultural potential is
possible if small agricultural producers are connected to the markets in such a way to
achieve a larger profit and other benefits (Zakic et al, 2014).

The role of the state in agriculture development is reflected in the definition of the frame
for political and institutional changes which contribute to more efficient development
of agricultural sector and the increase of the living standard of the population from the
rural areas. Agriculture needs a stable and efficient long-term policy which will give
successful answers to both internal and external challenges, such as (Strategy, 2014):

e The need to reduce the lagging process in technological development compared to
the competitive countries and enable more efficient facing of the agricultural sector
with the climate change effects;
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e The necessity to increase food chain efficiency, and agricultural and food sector
competitiveness;

e The provision of stable income and business environment for farmers and other
entrepreneurs;

e The achievement of economic, environmental and social goals of sustainable
development, where multifunctional agriculture and rural tourism have a special place;

e The willingness to meet the demands which come out of the EU and World Trade
Organisation accession process.

The development of agriculture should be based on the concept of sustainable
development with environment protection and sustainable management of natural
resources. There are indisputable opportunities for a large increase in production
volume and competitiveness increase in Serbia not only in the local-regional but also
in a wider environment.

The potentials of agriculture and the results achieved in the period of transition

The level of development achieved by agriculture in Serbia is the result of the situation
which followed the period after the war and agricultural policy conducted during the
period of transition. The development of agriculture was mainly based on the social sector,
through agricultural cooperatives and large agro-industrial companies. Agriculture was
neglected during the entire post-war period in comparison to industry and other areas
of economy, especially through price disparities at the expense of agriculture which
remain even today. A slower growth of agriculture is also the result of inconsistencies
in formulating and implementing the concept of development and neglect of the
private sector in economic policy. Regardless of such a situation, the significance of
agriculture in the foreign trade balance of Serbia and in the total employment should be
emphasised, considering the problems of the country’s indebtedness as well as a high
unemployment rate (Anicic et al, 2016).

Disregarding a great influence of agricultural sector, there is still not social and economic
environment sufficient enough for the development of rural areas and agriculture,
especially in certain regions and areas in the Republic of Serbia (Ristic, 2013). The
level of development of agricultural sector has not even close to be achieved, nor the
possibilities for integral long-term development of agriculture and rural areas and their
contribution to the development of the local economy and society. Primary agricultural
production is not functionally connected to the other sectors of the economy such as
processing industry, trade, tourism, water management, forestry, education, health
care, etc. Developed agriculture in rural areas raises competitiveness of the entire local
economy and it is a holder of employment for the population of those areas.

On one hand, Serbia possesses great comparative advantages for the development
of agriculture, such as the fertile land, tradition, other natural resources, favourable
climate conditions, etc; but there are numerous weaknesses preventing the above

192 EP 2018 (65) 1 (187-200)



IMPACT OF ECONOMIC POLICY ON THE MANAGEMENT OF COMPETITIVENESS OF THE AGRICULTURE SECTOR IN SERBIA

mentioned advantages from the efficient usage on the other hand. They are, among
others, out-dated machinery, unfavourable age structure, uncertain placement of the
final products, price disparities at the expense of the agricultural products, insufficient
area under irrigation, etc.

The share of the agri-food products in the foreign trade exchange is cca 23% when it
comes to exports (Table 1), although imports are rather high in this sector during the
observed period, and they range from around 8% in the total import to the entire 11,9%
in 2015.As for exports, there are great possibilities for export structure improvement
in terms of higher share of final processing products with higher added value in
comparison to the primary products. It is a characteristic of import to often use the
products of auspicious quality and lower price although we have surplus in production
in the local market (meat, milk, certain products in olericulture, etc).

Table 1. Foreign trade commodity exchange of agri-food products for the period
between 2010 and 2016, (millions of euros)

DESCRIPTION 2010 2011 2012 2013 2014 2015 2016

export in agriculture 1688 [1.937 |2.106 |2.104 [2315 [2.819 [2.898

the share of agriculture in the
total export (%)
import of agri-food products | 903 1.010 1.163 1.227 1.310 1.950 1.275

22,8 22,9 24,9 19,1 20,8 23,4 21,6

the share in the total import

o) 73 7.1 8,2 7.9 8,5 11,9 73
trade balance of agri-food | ;¢ 927 943 877 1.005  |869 1.624
products
f;v)erage of import by export| \ec o | 1918|1811 1715|1766 |1445 |227

(]

The source: Statistical Office of the Republic of Serbia, 2017; Chamber of Commerce and
Industry of Serbia, 2017.

Business entities in the sector of agriculture as well as agricultural households have
to accept the principles of market and entreprencurial behaviour. Regardless of the
existing (and future) support of the state for development and competitiveness of this
sector, it will mainly depend on the entrepreneurial initiative of the business entities
in the area of agriculture. New technology development, conquering new markets
and work productivity increase have to be priorities over the expectations of various
stimulations and encouragements by the state authorities. There is a special problem
concerning these issues for family households from the area of agriculture because they
have the weakest position in comparison to all the participants in production and product
realisation — such as warehouses, cold storages, domestic trade chains, exporters.

Family households need support and education in terms of association (cooperatives,
clusters, etc.) and the protection of the geographical origin of their products. Modern
market is looking for a stable offer and continuous supply which cannot be achieved
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without associations. Also, state owned agricultural land should be sold to a great extent
or offered for a long-term lease to the local farmers, to be paid for through agriculture
products delivery. This would be the way of achieving multiple positive effects: the
land would be used in a more efficient way, the young would remain in rural areas, the
pressure of cheap workforce in large cities would be reduced, etc.

The characteristics of the agricultural policy since 2000 until now are the absence of
a clear state strategy in the development of the agricultural sector. Institutional and
legislative reforms have been started but they have not been completed. Insufficient
budget resources caused the inability to solve problems in the area of encouraging
rural development and financing of agriculture. Since 2005, the Republic of Serbia
has been in the process of negotiations to join the World Trade Organisation (WTO),
according to which it is obliged to cancel direct incentives for agricultural production.
The agricultural budget is much lower than necessary, with the average share of 4% for
the period from 2010 to 2016 (Table 2).

Table 2. The agricultural budget and its share in the budget of the Republic of Serbia
from 2010 to 2016, (000 of dinars)

Agricultural budget
Year National budget The share in the national
Total budget

2010 825.884.900 25.621.810 3,8
2011 824.575.900 33.676.000 4,1
2012 1.018.633.400 40.876.000 4,0
2013 1.040.014.300 44.699.500 4,3
2014 1.110.121.000 45.427.200 4,1
2015 1.082.988.200 45.308.200 4,2
2016 1.085.308.426 40.600.000 3,7

The average share 4,0

The source: The Law on Budget of the Republic of Serbia from 2010 to 2016

Plant production had 66,6% share and animal husbandry production 33.4% share in
the total value of the agricultural production in 2016. In comparison to 2015, net index
of production physical volume increased for 8,3%. Plant production was higher for
18,9% compared to the previous year, and the highest increase was in crop production
24,7%. The increase in production value was 18,8% for wheat, 35,2% for corn, 22,9%
for sugar beet and 42,1% for sunflower. The value of animal husbandry production is
1,7% lower compared to the previous year, and within the animal husbandry production
cattle breeding is 0,7% lower, sheep farming is 10,9% lower, but 4,5% higher in pig
farming (Statistical Office of the Republic of Serbia 2017). High growth rate in 2016 is
partly the result of the decline in agricultural production in 2015 in comparison to 2014
and 2013 (Table 3).
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Table 3. The movement of agricultural production, goods and services from 2011 to
2016, producer prices, Millions of dinars

Description 2010 2011 2012 2013 2014 2015 2016
Total

Production 466.811 |519.959 [502.684 |544.441 |569.387 |525.466 |574.441
of goods and

services

Plant 328.980 [359.103 [324.451 [358.223 [376.110 |342.762 |404.269
Production

Animal husba-

. 126.771 150.022 167.146 173.245 178.528 [169.038 155.429
ndry production

Services in

. 11.058 10.834 11.087 12.972 14.748 13.665 14.742
agriculture

The source: Statistical Office of the Republic of Serbia, 2017

Challenges and development perspectives of the agricultural sector

The biggest economic problems in the way of economic growth and development
in the economy of Serbia are high unemployment rate, high foreign trade deficit
and insufficient investment growth. The sector of agriculture can largely change the
unfavourable picture of the economy in Serbia by its resources and other potentials.
It refers to both small and medium-sized enterprises in the area, as well as the family
farms. Small family households with their number and economic potentials are an
indispensable part of the Serbian economy, although often on the edge of profitability,
and as such, they demand a special treatment within the agricultural policy.

The importance of family households is also reflected in the fact that the United Nations
declared 2014 as the International Year of Family Farming. In the countries that are new
EU members, family farms are recovering after a long period of forced collectivisation,
and that is also the case with the family households in Serbia. The advantage of family
farming is that it can adjust better to the changes in technology, economy, social and
political conditions. In order to reduce price connected risks, the farmers avoid large
and risky investments into a single activity. Those using credit resources do it carefully,
sustaining the debt at the reasonable level in comparison to the estate and the value of
the property they own.

A set of laws is in force or in preparation in the Republic of Serbia, aimed at establishing
the instruments for financing and business risk management in the sector of agriculture.
Some of the most important ones are the Law on Incentives in Agriculture, the Law
on Financing and Securing Finances for Agricultural Production, the Law on Public
Warehouses for Agricultural Products and the Draft on Commodity Exchange Law.
The Law on Subsidies in Agriculture and Rural Development aims at enabling the
predictability for the work of agricultural producers, protecting producers, improving
competitiveness, enabling better budget resource planning and harmonisation with the
EU regulations.

EP 2018 (65) 1 (187-200) 195



Dusan Anici¢, Miloje Obradovié, Svetlana Vukotié¢

Passing the law on commodity exchanges will provide the opportunity for safer daily
trading and the establishment of forward market of agricultural products. That will
increase the loan volume by the commercial banks for the sector of agriculture because
the banks will be able to secure the value of goods as collateral for the loan according
to the principle of hedging strategy and in this way, grant a higher loan amount.
Agricultural production in the Republic of Serbia is significantly lower in almost all
areas in terms of yield compared to the EU countries, so that it is necessary to direct the
subsidies in the Republic of Serbia as much as possible to agricultural products yield
and quality increase, similar to the policy of subsidies in the EU countries.

The problems that repeat for many years are mutual relationships among agricultural
producers, warehouses, cold storages, exporters and tradespeople. For example, there
is always a problem with raspberries and it is the share of producers and cold storage
owners in raspberry export prices which vary in different periods, depending on the
world prices and the yield in other areas (Poland, Chile and other countries). The
producers often get the delayed data about the world prices from the associations in
charge of following them. Also, there are new varieties and innovations in production
which threaten the traditional ones. Hypermarkets, on their behalf, favour the varieties
easier for manipulation, and the frozen raspberry market is often oversaturated because
it is becoming the stock goods for processing so the low price dominates over quality.

Apple producers should take advantage of the existing situation about the increase in demand
for our apples in Russia (largely due to the Russian counter-sanctions to its permanent
suppliers from the EU). High profits should be used for modernisation and efficiency
increase in production and cost reduction because this situation will not last for a long time
due to Russia’s orientation to its own production and reduction of dependence on imports.

Fattener producers are exposed to the influence of cyclic prices even more than the
producers in plant production. There is also the openness of the domestic market
for imports, reduction of customs duties, price equalisation with highly competitive
producers from the EU, etc. A specific problem in cattle breeding is low purchase price
of milk and reduction in the number of dairy cows and fatteners, so that regardless
of the approved export quotas for beef meat of 8700 tons, Serbia only exports 2000
tons due to low production level. There are certainly great opportunities here to realise
significant foreign exchange inflow with more efficient production because there is a
demand much higher than our current production capabilities. This fact is also the proof
of the necessity for the consistent agricultural policy because short-term wrong steps
cause long-term losses for agricultural producers.

Desirable activities for the improvement of small family household status are vertical
association (connecting producers to the market) as well as horizontal connection
(interconnection of producers). Investments are necessary for equipment, machinery
and facilities modernisation, as well as domestic product processing and branding with
the aim of creating a product with higher added value. The establishment of market
distributive centres, logistic support, the strengthening of knowledge transfer and new
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technology system are all necessary measures for raising competitiveness and life
standard of the population in rural areas. Also, organic production is a great chance
for small family households in view of the awareness about the significance of healthy
food, as well as a global increase in demand for food products.

The important shift in the development of agriculture offers the financing possibility
through IPARD — the Instrument for Pre-Accession Assistance for Rural Development.
This instrument will help the implementation of the Common EU Agricultural Policy
in Serbia. The measures of the IPARD programme for 2014-2020 policy envisage two
stages, and they are: the investments in physical property of agricultural households,
the investments in agricultural product processing and marketing, the investments in
diversification of activities and business development within the household, as well as
technical support in the first stage. Local action strategy preparation and implementation
— LEADER approach — is planned for the second stage, agricultural and environmental
measures and organic agriculture.

The characteristics of food industry are low level of capacity usage, and thus low
efficiency. Larger capacity usage is present in meat, sugar and milk industry, while
tea, mineral water, beer and non-alcoholic beverage industries use 75-85% of the
existing capacities (Strategy, 2014). The characteristics of food sector is an expressed
dual structure that is made up of a large number of big, modern business entities, and
much more of several small and medium-sized enterprises. Small and medium-sized
enterprises possess insufficient resources for investments in the latest technology,
which has a negative effect on production efficiency and product quality.

Agricultural cooperatives are practically devastated during the period of transition.
They were excluded from the privatisation process, but the unsolved property relations,
especially the impact of the grey economy led to their collapse. This is the type of
environment where cooperatives had no access to the capital market and they did
not even use the incentives from the Ministry. There was a lack of cooperation as
well, except in the narrow, local areas. The other associations of producers, although
significant in numbers, are underdeveloped, with a low professionally level and lack of
managerial staff. Consequently, these associations have a weak bargaining power due
to dependence on the processing industry.

Lending is an indispensable condition for the development of small and medium-
sized enterprises in agribusiness. Farmers and SMEs in agriculture have the weakest
access among all sectors to financial resources in Serbia, offering a poor volume of
credit products with excessive interest rates and return periods that are not adapted
to agricultural production. The existing mechanisms in agricultural finances are
inadequate, and changes should be made in the approach itself. It could be provided
through the institutional support, share capital of banks, credit associations and leasing
companies. Under the circumstances, the development of small and medium-sized
enterprises in agribusiness should take place through family agriculture households
(Bogavac-Cvetkovic et al, 2010, p 164).
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According to the Business Registers Agency data (2017), the achieved rates of return
on the assets engaged in agriculture sector are up to 2,6%, and they are far lower than
the interest rates that excess 10% for certain types of commercial loans. In this way,
the competitiveness of the economy in the international market is reduced in the long
run. The situation would be significantly changed with the formation of a national
development bank, which would be professionally and politically-driven, finance long-
term projects important for the overall development of the economy, and it would be
particularly relevant for the agriculture sector. All of the above mentioned facts indicate
that the new agricultural policy must be based on modern management according to the
model and experiences of the developed European countries that we strive for in our
strategic orientation.

Conclusion

It is an undeniable fact that the sector of agriculture and rural areas in the Republic of
Serbia possesses significant resources, both in terms of their volume and diversity. This
offers great opportunities for production growth, production and service diversification,
and the creation of new, innovative products. On the other hand, serious efforts are
necessary for structural reforms in the sector of agriculture and rural areas, with the
aim of strengthening their efficiency and competitiveness. Agricultural policy should
provide a response to the influence of globalisation that exposed this sector to the
fundamental changes, some of the most important being: the increase in industrial
production, production differentiation, changes in food demand structure and volume,
food supply chains consolidation, etc. All of these things cause a large increase in
production risk, especially for small farmers and family households.

Serbia has a strategic interest in further development of the agricultural sector, from
the physical growth of production volume, the adjustment to the changed market
demands to the provision of competitiveness growth among all the participants in the
chain of production, processing and turnover of agricultural products. The increase in
the competitiveness of this sector should provide sustainable management of natural
resources, poverty reduction and life quality improvement in rural areas. This is the way
to reduce (prevent) negative migrations from rural areas to urban centres, especially
among the younger population.
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UTICAJ EKONOMSKE POLITIKE NA MENADZMENT
KONKURENTNOSTI POLJOPRIVREDNOG SEKTORA SRBIJE

Dusan Anidi¢*, Miloje Obradovi®, Svetlana Vukotic®

Sazetak

U savremenom globalnom okruzZenju prisutan je trend povecanja i promene strukture
traznje za proizvodima poljoprivrednog sektora. Takva situacija zahteva trzisnu
orijentaciju proizvodaca agrarnih proizvoda, od privrednih subjekata do pojedinacnih
poljoprivrednih gazdinstava, da bi se dao adekvatan odgovor na promenjene uslove
okruzenja i nove trzisne zahteve. Ulazak i opstanak na razvijenom svetskom trzZistu
zahteva podizanje konkurentnosti proizvodaca agrarnog sektora, koja se ne sme
zasnivati samo na niskoj ceni inputa (zemljiste, radna snaga), ve¢ na primeni savremenih
znanja i inovacija, odnosno na sinergetskom efektu svih faktora konkurentnosti. Sa
svoje strane, drzava i lokalne samouprave treba da kreiraju podsticajan drustveno-
ekonomski ambijent za razvoj sela i poljoprivrede, narocito u nerazvijenim regionima
i oblastima Republike Srbije. Nesporni poljoprivredni potencijali mogu znacajno da
doprinesu poboljsanju spoljno-trgovinskog bilansa, smanjenju javnog duga, smanjenju
nezaposlenosti i povecanju zivotnog standarda stanovnistva.
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Summary

In the paper analyzes the trends in the development of market production of fruit (on
the example of the apple and the plum) and grapes in Serbia from 1976 to 2015. The
grouping of the Serbian districts according to the degree of the market production of
fruit and grapes in 2015 was performed by a cluster analysis, on the basis of the six
features of production, five features of the capacities, and five features of development.

According to the data for 2015, the degree of the marketability of apples in Serbia was
47.7%, plums 15.9%, and grapes 18.3%. The Serbia-North Region shows a surplus in
the production of apples, and a deficit in the production of plums (-181.7%) and grapes
(-99.1%). The Serbia-South Region has a surplus in the production of the analyzed kinds
of fruit (the apple accounting for 43.0%, and the plum 50.9%) and grapes (45.2%,).

Keywords: market production of fruit, economic development, I-distance, cluster analysis
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Introduction

Serbia is a traditionally significant producer of all kinds of continental fruit and grapes.
Given the commercial, technological and nutritive characteristics of fruit production,
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its development strongly influences the development of not only primary agricultural
production and agroindustry, but also the overall economy and especially the rural
areas and the country as a whole (Porovi¢ et al., 2008). Fruit growing unites, on the
one hand, requirements for the production of ecologically healthy food, whereas on the
other, those for the protection of the living environment. In that manner, it becomes
an important factor of the improvement of the production of healthy food and the
management of the quality of the population’s nutrition.

In nutrition, fruits are an important source of vitamins, minerals, and the other
ingredients necessary for an organism, which determine the quality of the nutrition of
the population of a country. Therefore, the consumption of fruit significantly ranks in
the structure of balanced diet. Fruit is a “source of health”, an organism’s resistance
(immunity), physical and mental strengths. The advantage of consuming it reflects in
the fact that it is frequently used fresh, directly and without thermal processing, during
which precious substances that fruit is rich in are lost (Tomi¢, 2008).

The great significance of fruit growing reflects in the following: the irreplaceability of
fruits in a population’s nutrition®; raw materials in the development of the food industry
and other accompanying activities; the export of fresh or unprocessed fruit to a foreign
market; a more balanced utilization of the labor force during the year; a high profit as per
unit of area; the utilization of natural resources; combating the erosion of soil; changes in
microclimates, the development of bee growing and wood pulp® (Bozi¢, 2005).

An increase in the national income and demand for food products leads to an increase in
the consumption of fruits and grapes in their fresh and processed state on the domestic
market’. Several factors have influenced the growth of demand for fruit, as the basic
driver of the development of fruit growing and growth in the marketability of this
branch, as well as an increase in the volume of fruit production. Specially significant
are the growth of income per capita, changes in the socioeconomic structure of the
population in favor of non-agricultural and mixed, the development of the culture of
nutrition and habits in fruit consumption, etc. Especially significant is an increase in
the consumption of fruit due to the process of the diversification of processing and the
emergence of new fruit products®.

5 The World Health Organization suggests that, in the structure of the population’s nutrition
daily energy needs, fruits should account for about 3%. (Bozi¢, 2005).

6 Technical wood, suitable as a raw material for processing (walnut, pear, plum, cherry) and
firewood.

7 The consumption of fruit and table grapes oscillates from one year to another, depending
on yields, is relatively small and of an unfavorable structure. According to the available
statistical data, the consumption of fresh fruit and grapes per capita ranges between 50 and 65
kg. (Porovi¢ et al., 2010).

8 Fruit juices, jams, various pulps, fruit wines, pasteurized and dried fruits, concentrates,
candied fruits, brandies of different standards and qualities, products in combination with
pastries, yoghurts, ice-creams, chocolate-fruit, confectionaries, etc.
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In fruit production, the two tendencies are becoming apparent in the movement and
usage of product capacities. On the one hand, the number of fertile trees is increasing,
whereas on the other, there is a fluctuation of the areas under orchards. As a result of
the policy of stimulating the development of fruit growing in the social sector, until
the mid-1980s, there was a tendency for the areas under orchards to increase. The
deterioration in the economic conditions was weakening the motive for expanding the
production capacities in the social sector. On the other hand, due to the pronounced
processes of degrading fruit production, especially with the farming households that
had been left without active labor force, fruit plantations were being cleared (Simi¢ et
al., 1994). The instability of the movement of the volume of fruit and wine-growing
production was influenced by both economic and natural factors.

Even though there has been an ever-increasing influence of growing demand, the
diversification of processing and an increase in the processing capacities, traditional
factors, such as annual and occasional variations in the climatic conditions, the slow
changing of the extensive methods of growing, the insufficient economic motivation of
farming households to invest their capital and raise contemporary plantations, etc. still
have a significant influence. Even apart from the foregoing, Serbia still has favorable
ecological conditions, not only for the traditional production of the apple and the plum,
but also for the production and processing of other kinds of fruit and grapes.

The development of the market production of fruit and grapes is influenced by the crop
changes that have been made on the world economic scene, the recessive tendencies and
the contradictions of the development of agriculture under the influence of business,
systemic, economic and ecological determinants, especially during the transition
period. For that reason, there is a need for determining the factors of the development
of the market production of fruit and grapes in the transition period and the changed
external and internal market environment.

In the paper, we start from the hypothesis that, in Serbia, there is a pronounced
regionalization of the production of fruit and grapes, especially in we bear in mind the
degree of the dependence of these productions on natural conditions. Therefore, we
can speak about a pronounced regionality of the production of each of the analyzed
kinds of fruit and grapes. The presence of these productions, especially an increase
in the degree of marketability, has a positive influence of overall agriculture, i.e. the
economic development of the Serbian districts.

The goal of the paper is to analyze the development of the market production of fruit and
grapes as per Serbian districts, on the basis of the three groups of features: production,
capacities and development. Based on these features, the I-distance (Ivanovi¢’s
Distance) was applied to rank the Serbian districts.

The results of researching the features of production, capacities and development
represent a good ground for the implementation of the production regionalization and
conducting a joint agrarian policy as per the districts that belong to the same cluster.
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Methods of Work and Data Sources

By analyzing the production of fruit and grapes as per Serbian districts, it was determined
that there is a connection between the volume of production, the available capacities
and the development level.

While carrying out the analysis of the production of fruit and grapes, the territorial
organization of Serbia was taken into consideration. Serbia’s territory is shown
according to the Regulation on the Nomenclature of Statistical Territorial Units’.
(Devetakovi¢, 2008) With respect to its territorial organization, Serbia applies the
EU standards in the domain of statistical organizing (NUTS and LAW Levels). The
NUTS-1 Level of Serbia encompasses 2 regions (Serbia-North and Serbia-South). The
NUTS-2 Level encompasses 5 regions (Vojvodina Region, Belgrade Region, Region
of Sumadija and West Serbia, Region of Southern and Eastern Serbia and Region of
Kosovo and Metohija). The NUTS-3 Level encompasses 25 districts, and the NUTS-4
Level encompasses Serbian municipalities.

The ranking of the districts by applying the I-distance Method was performed on the
basis of the three groups of features: a) production (6, from x, to x,): x,-apple production
as per districts, x,-plum production as per districts, x,-grape production as per districts,
x,-the apple marketability degree as per districts, x-the plum marketability degree as per
districts, x -the grapes marketability degree as per districts, b) capacities (5, from x, to
X,,): X,-the number of the apple fertile trees as per districts, x,-the number of the plum
fertile trees as per districts, x,-the number of the fertile vine stocks as per districts, x -
the share percentage of the areas under orchards, x  -the share percentage of the areas
under vineyards, and c) the development level (5, from x , to x,): x ,-NI/per capita,
x ,-the percentage of the non-agricultural population, , x -the percentage of an increase/
decrease in the number of the population in 2015 in comparison with 2002, x, -the share
of agriculture in the NI of the economy, and x -the share of industry in the NI of economy.

On the basis of the data as per municipalities, a fact was established that there is a
significant difference between the mean value and the median calculated for the data
at the district level because the analyzed features as per municipalities do not represent
a normal distribution of the data at the district level. Because of that, the ranking of the
districts according to the analyzed features was performed on the basis of the medial
value as per municipalities. (Stevanovi¢ et al., 2016, Laki¢ et al., 2003)

For each of the mentioned groups of features (production, capacities, development), the
I-distance (Ivanovi¢, 1973, 1977, Ivanovi¢ et al., 1973, Docampo, 2011, Jeremic¢, 2012,
Hauner et al., 2010, Nita, 2011) was applied to perform the ranking of the districts from
1 to 25 (Rank 1-the best, Rank 25-the worst).

Xy —X
Dy = ?zllLlllH (1 —7ij) (1)

9 Official Gazette of the RS, N°. 109/09 and 46/10.
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By applying the cluster analysis, the homogenous groups of districts in Serbia were
defined from the point of view of the volume of the production of fruit and grapes. The
similarities between the districts, according to the analyzed features, were defined by
the Euclidian measure of distance, whereas the complete linkage method was used to
group the Serbian districts. The obtained results of the hierarchical classification are
displayed by a dendrogram.

For the analysis of the production and capacities features (x,-X ,), the data stated in the
publication entitled Municipalities in the Republic of Serbia in 2015, published by the
Statistical Office of the Republic of Serbia, were used. Since 2006, the data about the
development level feature (x ,-x,,) as per districts have not been published, so for those
features the publication entitled Municipalities in the Republic of Serbia in 2005 were used.

Results and Discussion

In economic development, agriculture provided accumulation and labor force for the
development of non-agricultural activities, the production of raw materials for the
processing industries, the users of the output of industrial products, whereas the export
of agricultural products used to serve to reduce the deficit in the country’s foreign-trade
balance. Economic development, too, had a positive impact on the development of
agriculture, which is reflected in the changing of its structure, i.e. through the growth
of the share of highly-accumulative productions (fruit growing, vine growing, cattle
breeding, etc.) in the economic structure. For that reason, agriculture is said to be
playing a multifunctional role in economic development.

Because of the comparative microclimatic conditions, Serbia has for long been
recognized as a vine-growing country. There are areas differentiated as traditional wine-
hills, which are known as the regions where quality wine is produced today. (Vlahovié¢
et al., 2006)

In the period from 1976 to 2015 (Graph 1), the number of the fertile apple trees increased
by 1.8 times, from 9.6 to 16.8 trees (i.e. the 1.9% growth rate). The volume of the apple
production increased by 23.2%, from 190.7 to 234.5 thousand tons (the 0.6% growth
rate), whereas the yield of apples as per tree decreased by 29.7%, from 19.8 to 13.9
kg (the -1.3% growth rate). The decrease in the yield as per tree was a consequence of
shifting to growing apples in a contemporary manner. The number of the fertile apple
trees ranged from the minimal 8.7 to the maximal 18.4 million, the production ranged
from 95.6 to 307.0 thousand tons, and the yield as per tree from 6.0 to 26.0 kg. The
average annual fluctuation (standard deviation) in the number of the apple trees was 2.1
million, 42.7 thousand tons in production, and 3.9 kg in the yield as per tree.

The number of the fertile plum trees decreased by 24.8%, from 49.6 to 40.1 million
trees (the -0.7% growth rate). The volume of the plum production was reduced by
17.9%, from 442.1 to 416.6 thousand tons (the -0.5% growth rate), whereas the yield of
plums as per tree increased by 16.3%, from 8.9 to 10.4 kg (the 0.4% growth rate). The
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average annual fluctuation (standard deviation) in the number of the plum trees was 3.4
million, 120.6 thousand tons in production, and 2.9 kg in the yield as per tree. In the
analyzed period, the number of the plum fertile trees ranged from the minimal 37.1 to
the maximal 50.4 million, production ranged from 197.5 to 662.6 thousand tons, and
the yield as per tree from 4.0 to 15.9 kg.

The number of the fertile vine stocks decreased by 65.2%, from 622.0 to 265.2 million
vine stocks (the -2.7% growth rate). The volume of the grape production was reduced
by 44.2%, from 451.7 to 301.9 thousand tons (-1.4% growth rate), whereas the yield of
grapes as per vine stock increased by 71.4%, from 0.7 to 1.1 kg (the 1.4% growth rate).
The average annual fluctuation (standard deviation) in the number of the fertile grape
stocks was 112.6 million, 89.6 thousand tons in production, and 0.2 kg in the yield as
per stock. In the analyzed period, the number of the fertile grape stocks ranged from
the minimal 225.5 to the maximal 648.0 million, the production ranged from 182.9 to
630.4 thousand tons, and the yield as per stock from 0.4 to 1.5 kg.

Graph 1. Fertile trees/stocks and the production of apples, plums and grapes in Serbia
in the period from 1976 to 2015
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Source: Processed by the Author on the basis of the data from the Statistical Office of the
Republic of Serbia, Belgrade.

There are big differences in the presence of fruit growing and vine growing as per
Serbian regions, not only with respect to the areas, but also with respect to the number
of fertile trees/stocks and the kinds of fruit and grapes. According to the data for
2015, the areas under orchards in Serbia accounted for 156.7 thousand ha, i.e. 4.56%,
whereas those under vineyards accounted for 22.5 thousand ha, i.e. 0.64%, of the total
agricultural areas.

One-half of the total apple production is achieved in the three districts (North Backa
13.5%, South Banat 11.0% and South Backa 10.1%) of Vojvodina Region, and one
district (Danube-Basin 14.0%) of the Region of Southern and Eastern Serbia. Apart
from these, the apple production districts are Srem District, accounting for 8.8%;
Belgrade District, accounting for 6.0%, and Zlatibor District, accounting for 5.7%.
One-third of the total plum production is generated from the three districts (Macva
District 11.3%, Kolubara District 11.1% and Sumadija District 10.5%) of the Region
of Sumadija and Western Serbia. As the more significant districts producing plums,
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the following ones should be mentioned: Toplica District 8.5%, Morava-Basin District
6.1%, Nisava District 5.6% and Moravica District 5.4%. Also, one-third of the total
grape production is generated from the two districts (Jablanica District 10.8% and Bor
District 10.1%) of the Region of Southern and Eastern Serbia, and one district (Rasina
District 10.7%) of the Region of Sumadija and Western Serbia. The grape production
districts worthy of mentioning are also NiSava District 9.1%, Morava-Basin District
7.7%, Srem District 6.7% and Zajecar District 6.3%.

Table 1. The production of fruit and grapes and the marketability degree as per Serbia’s
regions and districts in 2015

Production in t Marketability degree in %
Actually
Apple Plum Grapes Apple Plum Grapes
Republic of Serbia 332255 738278 320329 47.7 15.9 18.3
| Serbia — North 180778 110941 82847 51.6 -181.7 -59.1
I-1 Belgrade region 19783 34197 16041 -108.0 -329.8 -286.4
1-2 Vojvodina region 160995 76744 66806 71.2 -115.7 -4.5
1.2.1 West Backa district 6552 7860 4157 32.8 -100.0 -59.5
1.2.2 South Banat district 36495 9509 13543 80.8 -162.8 22.2
1.2.3 South Backa district 33416 8025 11477 54.8 -572.4 -98.3
1.2.4 North Banat district 2486 6603 6874 -39.6 -87.7 24.0
1.2.5 North Backa district 44919 12271 4269 90.0 -30.1 -57.7
1.2.6 Central Banat district 7766 8021 5179 43.0 -97.2 -28.8
1.2.7 Srem district 29361 24455 21307 74.6 -9.1 47.2
Il Serbia — South 151477 627337 237482 43.0 50.9 45.2
II1 Region of Sumadijaand | /10 | 454099 77610 25.2 59.3 6.2
Western Serbia
2.1.1 Zlatibor district 19010 35878 0 64.4 32.6 0.0
2.1.2 Kolubara district 3237 81984 452 -27.4 82.0 -1273.9
2.1.3 Macva district 7230 83205 2324 2.4 69.7 -357.3
2.1.4 Morava district 10132 39597 434 50.3 54.6 -1648.3
2.1.5 Pomoravlje district 6615 44914 24656 23.5 59.8 69.1
2.1.6 Rasina district 5623 34999 34272 -1.2 41.9 75.0
2.1.7 Raska district 6368 25872 154 -18.3 -4.0 -7265.8
2.1.8 Sumadija district 6403 77580 15318 -10.1 67.5 30.7
182 LA i 86859 | 203308 | 159872 56.2 332 64.2
and Eastern Serbia

2.2.1 Bor district 2197 3897 32370 -32.0 -165.8 86.5
2.2.2 Branicevo district 6359 18472 14201 32.6 17.2 54.6
2.2.3 Zajecar district 3242 12499 20043 14.5 20.8 79.2
2.2.4 Jablanica district 5795 24373 34545 12.3 25.5 77.8
2.2.5 Nisava district 7583 41589 29290 -18.9 22.6 53.6
2.2.6 Pirot district 2784 14388 9090 22.5 46.4 64.2
2.2.7 Podunavlje district 46545 10411 11035 89.8 -62.2 35.5
2.2.8 P¢inja district 4778 14657 2601 -3.2 -20.1 -185.4
2.2.9 Toplica district 7576 63022 6697 71.7 87.9 51.8

Source: Processed by the Author on the basis of the data from the Statistical Office of the
Republic of Serbia, Belgrade.

The marketability of apple production in Serbia is around 55%. 40% of annual
production is encompassed by total purchase. About 15% of the annual production of
apples is circulated through the peasant marketplace. The analysis of the structure of
the consumption of plums shows that about 70% of the total produced quantities are
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turned to brandy'®, about 12% are dried, about 10% are consumed in the fresh state,
and around 8% are processed!'. (Porovi¢ et al., 2010) In the grape production structure,
table grapes are estimated to account for around 20%, and wine ones around 80%.
The marketability of the production has had a significant fall, namely from as much
as 15.5% to merely 2%. About 1.8% of annual production is encompassed by total
purchase, whereas approximately 0.9% is circulated through the peasant marketplace.
(Porovi¢ et al., 2008)

According to the data for the year 2015, the marketability degree' of the apple was
47.7%, 15.9% was that of the plum, and that of grapes accounted for 18.3%. The
Region of Serbia-North shows a 51.6% surplus in the production of apples, and a
deficit of -181.7% in the production of plums and -59.1% in the production of grapes.
The Region of Serbia-South recorded a surplus in both of the analyzed kinds of fruit
(the apple 43.0%, the plum 50.9%) and grapes 45.2%. Beside Belgrade District, which
recorded a deficit, all of the analyzed kinds of fruits and grapes (the apple -108.0%,
the plum -329.8% and the grapes -286.4%), adding to it yet 8 districts (North Banat
District -39.6%, Kolubara District -27.4%, Raska District -18.3%, Sumadija District
-10.1%, Nisava District -18.9%, Bor District -32.6%, P¢inja District -3.2% and Rasina
District -1.2%), demonstrated a deficit in the production of apples, ranging from -3.2%
to -39.6%. A deficit in the production of plums was recorded in all the 7 districts of
Vojvodina Region, ranging fron -9.1% in Srem District, to -572.4% in South Backa
District. In yet other four districts of the Region of Serbia-South there was a deficit
in the production of plums, ranging from -4.0% in Raska District to -165.8% in Bor
District. Only the 3 (South Banat District 22.2%, North Banat District 24.0% and Srem
District 47.2%) of the 8 districts of the Region of Serbia-North recorded a surplus
in grape production. The deficit in the production of this region ranged from -4.5%
in West Backa District to -286.4% in Belgrade District. Due to unfavorable soil and
climate conditions, in the 4 (Zlatibor, Kolubara, Moravica and Raska Districts) of the
8 districts of the Region of Sumadija and Western Serbia, the production of grapes was
not, or was but only symbolically, present. With the exception of the P¢inja District, in
which the grape production deficit was -185.4%, the other 8 districts of the Region of
Southern and Eastern Serbia recorded a surplus in the production of grapes of 35.5% in
the Danube-Basin District, up to 79.2% in Zajecar District.

Differently from the apple and the plum, the production of grapes has a more pronounced
regional expansion. Due to favorable microclimatic, orographic and soil conditions, the
following are Serbia’s famous wine hills: Negotinska Krajina, Fruska Gora Mountain,
Zupa Valley, and Vriac Hill.

10 In the analysis of the marketability of the production of plums, we started from the fact that
the plum turned into brandy is realized on the market in a significant quantity, whereas only
small amounts of brandy are retained for household needs.

11 By industrial or domestic processing, marmalade, jam, compote, juice, etc. are produced.
12 ((production surplus)/total production)*100
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Cluster Analysis of Fruit and Grape Production in Serbia

By calculating the I-distance for the capacities, production and development level features,
the ranking of the districts of fruit and grape production in Serbia was performed.

Table 2. The ranks of the districts of the production of fruit and grapes in Serbia
according to the I-distance

Capacities Production Development
Districts Features features Level Features
I-distance | Rank | I-distance | Rank | I-distance | Rank

Rasina district 30.98 1 48.32 2 8.78 16
Podunavlje district 27.49 2 64.54 1 7.80 17
Toplica district 16.25 3 44.35 3 3.96 22
Morava district 16.21 4 41.88 4 11.40 11
Sumadija district 8.09 5 41.53 5 10.54 13
Nisava district 6.10 6 38.33 8 4.98 20
Macva district 4.88 7 39.63 7 3.48 23
Pomoravlje district 4.66 8 40.49 6 9.63 15
Kolubara district 4.61 9 29.11 21 5.71 19
Zlatibor district 3.92 10 26.91 22 10.01 14
Zajecar district 3.37 11 36.56 9 3.20 24
Jablanica district 3.15 12 32.50 18 10.62 12
Jablanica district 2.99 13 36.14 11 3.07 25
Raska district 2.90 14 32.54 17 15.35 6
Pirot district 2.09 15 33.92 15 18.57 5
Srem district 1.52 16 36.53 10 11.97
Branicevo district 1.16 17 35.35 12 4.83 21
Pcinja district 0.76 18 31.85 20 7.75 18
Central Banat district 0.38 19 34.04 14 12.88 7
West Backa district 0.37 20 34.30 13 22.50 2
Belgrade district 0.22 21 0.00 25 60.14 1
South Banat district 0.12 22 32.01 19 12.19

North Backa district 0.07 23 23.15 23 11.61 10
South Backa district 0.05 24 32.68 16 19.16 4
North Banat district 0.02 25 20.72 24 20.53 3

Source: Calculation done by the Author on the basis of the data from the Statistical Office of
the Republic of Serbia, Belgrade.

The production of apples and plums is present in all of the 25 districts and that of grapes
in 21. There are significant differences in the ranks of the districts of the production of
apples, plums and grapes, according to the capacities, production and the development
level features (Table 2). The ranks of the first 8 districts according to the capacities
and production features have the identical orders, but according to the development
features, they belong to the different ranks, from 11 to 24. The said is indicative of the
fact that, according to the development features, the districts of the production of apples,
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plums and grapes belong to less developed areas, i.e. they are not directly correlated
with the development level features. The previously mentioned is also confirmed by
the 4 most developed districts, according to the development level features (Belgrade,
West Backa, North Backa and South Backa Districts). According to the capacities
features, these districts belong to the ranks 20, 21, 24 and 25, whereas according to the
production features, they belong to the ranks 13, 16, 24 and 25.

In the dendrogram (Graph 2), the 3 clusters of the districts of the production of apples,
plums and grapes in Serbia are identified. The most numerous is the third cluster,
encompassing 13 districts, and is followed by the second, encompassing 8§ districts,
and the first, only encompassing 4 districts.

Graph 2. The dendrogram of the production of apples, plums and grapes as per
districts in Serbia
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The first cluster includes 4 districts, two from each of the Region of Sumadija and
Western Serbia (Morava River Basin and Rasina Districts) and the Region of Southern
and Eastern Serbia (Bor and Zajecar Districts). The districts of this cluster are the
regions known for grape production. According to the features of the grape production
capacities, the districts of this cluster belong to the ranks 1-4, according to the grape
production features to the ranks 1-5, and according to the amount of the NI/per capita
to the ranks 11 (Morava Basin District) to 23 (Bor District). The marketability of the
grape production of this cluster is high and belongs to the ranks 1-6. According to
the plum production features, the districts of this cluster belong to the ranks from 5
(Morava Basin District) to 22 (Bor District). The situation is similar when the apple
production features are concerned, where the same mentioned districts belong to the
ranks from 8 (Morava River Basin District) to 21 (Bor District).

The second cluster includes 8 districts, the 6 districts (Brani¢evo, Jablanica, Nisava,
Pirot, Danube-Basin and Toplica Districts) of the Region of Southern and Eastern
Serbia, 1 district (Sumadija District) of the Region of Sumadija and Western Serbia,
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and 1 district (Srem District) of Vojvodina Region. According to the apple production
features, the districts of this cluster belong to the ranks 1 (Danube-Basin District) to
20 (Pirot District). The ranks of the apple production capacities are worse than the
ranks of the production features, which is indicative of the fact that there is intensive
apple production taking place in these districts. The exceptions are the Danube-Basin
Distric (Rank 1) and Toplica District (Rank 4), which have the same rank of the apple
production and capacities features. According to the plum production features, the
districts of this cluster belong to the ranks 4 (Sumadija District) to 19 (Pirot District),
whereas according to the capacities features, they belong to the ranks 2 (Toplica
District) to 16 (Srem District). With the exception of Sumadija District (Rank 9) and
Srem District (Rank 10), according to the development level features, the fields of the
second cluster mainly belong to the less developed districts (Ranks 16-24).

The third cluster is the most numerous. The thirteen districts belong to this cluster,
of which 7 of the 8 districts in total of the Region of Serbia-South, 5 of the 8 districts
of the Region of Sumadija and Western Serbia, and only 1 district of the Region of
Southern and Eastern Serbia.

According to the apple production and capacities features, the districts of the third
cluster belong to the ranks 2, 3 (Moravica District) to 25 (North Banat District).
According to the plum production features, the districts belong to the ranks 1 (Macva
District) to 25 (Belgrade District), and also with respect to the capacities, they belong
to the ranks 1 (Moravica District) to 25 (South Backa District).

According to the development level features, they range from the most developed
(West Backa District — Rank 1, and Belgrade District — Rank 2) to the poorest districts
(P¢inja District — Rank 25).

Conclusion

Studying the regional distribution of agricultural production is aimed at perceiving
and maximally taking the comparative advantages and possibilities of a faster growth
of the agriculture of some area in the biggest capacity in the market conditions of
business doing. Simultaneously, the development of market production leads to the
creation of the preconditions for a further development of both agriculture and the
overall economy.

Due to specific orographic and climatic conditions, the production of grapes shows the
biggest regional dependence, whereas the mentioned specificities are less pronounced
in the production of apples and plums.

Of the 7 districts as the significant grape producers that account for 61.4% of the total
production, the four belong to the first cluster. In the districts that belong to the first
cluster, 34.8% of the total grape production in Serbia is realized. The stated data are
indicative of the pronounced regionalization of grape production, which has also been
confirmed by the dendrogram.
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In 6 (North Backa, South Banat, South Backa, Belgrade, Zlatibor, and Moravica
Districts) of the 13 districts in total that belong to the third cluster, 48.3% of the total
apple production is realized. Of that, 33.6% originates from the three districts of
Vojvodina Region. The data are indicative of the fact that the districts that belong to the
third cluster are significant apple producers.

Differently from grapes and apples, the production of plums is more regionally diversified.
Not a single cluster of the three clusters is a region dominant in plum production. Yet, one-
half (52.4%) of the total plum production is concentrated in the three (27.8%) districts of
the third cluster (Kolubara, Mac¢va and Moravica Districts) and the three (24.6%) districts
of the second cluster (Sumadija, Toplica and Ni§ava Districts).

The simple correlation coefficients" of the apple, plum and grape production and the
NI/per capita indicate a low negative degree of the dependence of these productions
and the development levels. So, there is no interdependence between the production of
apples, plums and grapes and the level of economic development.
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REGIONALNA OBELEZJA TRZISNE PROIZVODNJE
VOCA I GROZDPA U SRBLJI

Simo Stevanovié'?, SneZana Stevanovié’, Svjetlana Jankovié-Soja'®

Sazetak

U radu je analizriana regionalna obelezja trzisne proizvodnje voca (na primeru jabuke
i Sljive) i grozda po oblastima Srbije u periodu 1976-2015. godine. Grupisanje oblasti u
Srbiji prema stepenu trzisne proizvodnje voca i grozda u 2015. godini izvrseno je klaster
analizom na osnovu 6 obelezja proizvodnje, 5 obelezja kapaciteta i 5 obelezZja razvijenosti.

Prema podacima za 2015. godinu, stepen trzisnosti jabuka u Srbiji iznosio je 47.7%,
Sljiva 15.9% i grozda 18.3%. Region Srbija-Sever suficitaran je u proizvodnji jabuka, a
deficitaran u proizvodnyji Sljiva (-181.7%) i grozda (-99.1%). Region Srbija-Jug suficitaran
Jje u proizvodnji analiziranih vrsta voca (jabuka 43.0% i sljiva 50.9%) i grozda (45.2%).

Kljucne reci: trzisna proizvodnja voca, privredna razvijenost, I-odstojanje, klaster analiza.
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Summary

The application of index insurance in agriculture is becoming more and more popular
in the last few years, especially in developed countries. Index insurance of crops and
fruits is based on data related to a particular administrative unit or region. The regional
index represents the average yield or average revenue in a region that is the basis
for calculating the premium and insurance compensation. In the case of sunflower
production, one of the most frequent crops in the region of Kula municipality, the
authors show the methodology of applying the analysed insurance. The main advantage
of this insurance model can be the facts that there is no need to estimate the damage, as
well as a drastic reduction in morale-hazard. This insurance model can be a significant
alternative to classical insurance and its implementation should result in an increase in
the number of insured and insured areas. Firstly, it is necessary to remove the potential
legal dilemmas about the implementation of this insurance model in Serbia and to
define more precisely some legal institutions in this area.

Key words: insurance, regional index, sunflower, damage assessment, moral hazard.
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Introduction

In the recent years, we have witnessed accelerated climate change around the world.
Modern agriculture world is facing many challenges and opportunities for development.
It concerns the industrialization of agriculture and processes in the field of biotechnology,
changing climatic conditions, opportunities, creating the era of information economy
and globalization (Belei, 2017).

Unpredictable climatic events and natural disasters have always influenced to a
large extent on the lives of all people on our planet, as well as on various economic
activities. Based on the research, it is estimated that even 70% of the world economy is
conditioned by weather fluctuations (Jain, Foster, 2000). Climate change projections
indicate a major problem that will arise in the future (Fuhrer et al., 2006; Calanca,
2007). Based on this, it is necessary to use various measures to reduce the risk of
various weather disasters, as well as the application of various risk management
instruments (Bielza et al., 2007) and this issue, which at the same time represents
the subject of research of the work itself, is more and more relevant in modern
agroeconomic literature. As a separate issue, due to the uncontested climate changes,
there is a redefinition of the role of the state and local governments in terms of legal
regulation and the direct or indirect legal and economic guidance of flows in insurance
regarding weather-related fluctuations.

Undoubtedly, the best possible way to manage risk in agricultural production is to
insure crops and fruits. In the past, yield insurance systems were mainly considered,
and this type of operation function effectively where obligatory insurance is stipulated
or there are subsidies from the state (Prettenthaler et al., 2006). Since some of the
traditional insurance models have shown several shortcomings, there has always been
a need to develop new insurance models that hinder in the meantime. Depending on
the criteria, crop and fruit insurance systems can be divided to different ways, and
one of the most comprehensive divisions distinguishes insurance against yield loss,
success indicators insurance, whole-farm insurance, and index (parametric) insurance
(Markovi¢, 2013). Of all the listed systems, index insurance represents a group of the
latest insurance models, and its wider application can certainly be expected in the
near future. This group includes insurance based on the regional index and weather
derivatives. Insurance based on the regional index represents an alternative to traditional
multi risk crop insurance, and as a parameter, this type of insurance takes the average
achieved yield or the average realized market revenue in a certain region (Markovi¢
et al., 2016). The latter type of insurance is based on the product of the average yield
and the price for a particular region, and the characteristic of this type of insurance
is that the average revenue per area unit in a certain administrative region (district,
municipality, etc.) is used as the basis for covering the risk (Dismukes et al., 2013). In
this way, protection against loss of revenue due to fall in yield, reduction in purchase
prices or a combination of both of these factors is ensured, but this model will be
further discussed in another study.
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In this paper, special attention is paid to insurance based on the regional yield. In this
model, insurance premiums are realized if the average regional yield is below the long-
awaited average yield (Skees et al., 1997), whereby it is necessary to check (prove)
whether the total insurance payment is conditional on changes in yield. This type of
insurance was created in the middle of the last century as an alternative to insuring
individual yields, with the aim of reducing moral hazard and negative selection (Halcrow,
1949), but much more attention was devoted to it in the 1990s when it returned to the
focus of scientific interests (Miranda, 1991). The condition for the implementation of
this concept is the formation of geographic regions, which are homogeneous in terms
of climate. This assumes that all agricultural producers in the region pay the same
insurance premium, and in the occurrence of the insured case, they will be compensated
also in the equal amounts (Ebneth, 2003). The significant advantage of this model in
comparison to the classical ones is reflected in the reduction of moral hazard, since
individual insurers have no influence on the amount of the regional index achieved,
nor on the level of indemnity (Chambers, Quiggin, 2002). Also, insurance based on
the level of the regional index is less susceptible to asymmetric information, and it
is not necessary to determine the expected yields and/or revenues for each individual
farm (Deng et al., 2008). In addition, the aforementioned insurance model provides
farmers with a better overall all risk protection in relation to some of the individual
insurance (Schlieper, 1997). Among the other advantages of insurance based on the
regional index, the elimination of negative selection, reduction of transaction costs,
lower franchise and higher coverage level should be highlighted (Wolf, 1998; Ebneth
2003; Hirschauer, MuB3hoff, 2008). It is also assumed that the amount of insurance
premium per unit of capacity is lower than the amount of the premium in classical and
indirect index insurance, which will be verified (proved) below. With this insurance
system, several models can be used to determine the insurance premium amount.
According to the model used by the World Bank, in a study dedicated to crop insurance
in Senegal, the premium is calculated as the sum of the expected loss, the risk margin
and administrative costs. Also, the premium can be calculated as the sum of the
actuarial fair premium adjusted to the risk, and certain administrative and operational
costs (Smith, Watts, 2009).

In Serbia, most insurance companies still apply mainly classical insurance systems for
reduced yields, which are based on damage assessment, whereby farmers are insured
from basic risks (hail, fire and lightning) and some other additional risks (storms, floods,
spring frost). There are no modern insurance systems, although some empirical data
indicate a real need for these models. Insurance based on the regional index is certainly
one of those whose implementation in Serbia would be desirable. For these reasons,
the aim of the research in this paper is to develop the theoretical basis and to present a
practical example of insurance based on the regional index, whose characteristics are
not well known to the domestic agroeconomic public.

In addition to the economic aspect, in order to fully understand this area, it is necessary
to analyze the legal aspects of sunflower insurance using the regional index. Due to
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the lack of positive legislation in this area, but also because of the poor autonomous
sources of rights, such as general business terms and conditions or contracts in this
area, it is important to provide answers to some of the questions. The aim of this paper
is to provide relevant answers concerning the legal framework and elements of the
contract between the insured and the insurer, in this specific legal transaction. The
subject of the legal analysis is two relationships, namely: the relationship between local
self-government and the insured and relationship between the insured and the insurer.
We have paid more attention to another relationship because it is purely legal in nature,
while the relationship between local self-government and insured belongs mainly to
the sphere of economic policy, which should certainly have its own legal frameworks.
The aim of the paper was to come to a concrete example through a theoretical analysis,
which can serve both legal theory and practice.

Material and methods

For the purpose of the research, data from the Statistical Office of the Republic of
Serbia were used on average areas, achieved yields and realized sunflower production
on the territory of Kula municipality. Data were analysed for a period of five years
(2010-2014). On the example of the mentioned municipality, the model of insurance
application based on the regional index is presented. When using this model, as a
regional index, the average yield was used in the analysed period, and the insured area
refers to the average area under sunflower in the observed region. The contracted value
of certain crops per unit of yield was taken from the Product Exchange in Novi Sad.
Assuming the achievement of a lower and higher yield than the average, a simulation of
the application of the analysed insurance system is carried out, whereby the following
parameters are calculated:

Guaranteed (insured) yield (£)) represents product of expected average municipality
yield (£ ) and contract level of insured coverage expressed in % (D ):

E,=E, D, (1

v

Insurance sum per hectare (S, ) is calculated as a product of guaranteed (insured) yield
(£,) and contract value per yield unit (PP):

S.=E, P, 2)
Total insurance sum (XS ) was obtained as a product of insurance sum per area unit
(8,) and total insured area (F):

25, =8,-F, 3)
Further, possible loss amount that can be compensated by using analysed model as
well as indemnity amount, are obtained by simulation. Realized loss (V), expressed
absolutely, represents coefficient of difference of insured (guarantee) (£) and realized
yield (£), and insured yield (£), and if multiplied with 100 the percentage amount will
be obtained:

218 EP 2018 (65) 1 (215-228)



ECONOMIC AND LEGAL ASPECTS OF SUNFLOWER INSURANCE USING THE MODEL OF REGIONAL INDEX

V.= Ev; L oo 4)

v

Insurance indemnity (£4) is obtained as a product of realized loss expressed in % (V)
and total insurance sum (ZS):

24,=V XS, 5)
On the other hand, insurance indemnity per area unit (4, ) can be obtained as a product
of realized loss expressed in % (V) and insurance sum per hectare (S ), but also as a
product of difference of guaranteed (insured) yield (E)) and realized yield (£), and
product price (P ), according to the following formulas:

A,=V.-S, (6)

4,=(E,~E)-P, (7

Insurance premium per area unit (K ) is calculated as a product of premium rate (K))
and insurance sum per area unit (S ), provided that the premium rate is 4,6% (Carter
etal., 2007):

K,=K;-S, ®)

At the end, total insurance premium (2K ) is obtained as a product of insurance premium
per hectare (K ) and total insured area (F):

SK,=K,F, ©)

Based on the previous mentioned calculations, obtained is amount of insurance cost, as
well as total loss value in sunflower production, that can be compensated by applying
analysed insurance model. Along with these economic considerations, the analysis of
positive legal regulations and practices of insurance organizations in this area was done.

Results and discussion

On the territory of the studied Kula municipality one of the most frequent crops is
sunflower, which is grown on the surface of 2,000 ha. Sunflower production is
characterized by relatively large oscillations per year in terms of planted areas and total
production (7able I).

The cause of these parameters certainly is the occurrence of different production risks
that sunflower producers face. Consequences of this are lower production, lower total
revenues at the level of all agricultural producers within the observed municipality,
and consequently the realization of weaker financial results per capacity unit. Since the
risks in the agricultural sector are specific, management also requires specific models.
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Table 1. Sunflower production in Kula municipality (2010-2014)

Parameter Av.erage Variation Variation interval Change rate
(without | coefficient (%) | Minimum | Maximum (%)
Area (ha) exfrsame) 13,5 1.613 2.391 9,37
Yield (kg/ha) 2.876 16,3 2.112 3.402 3,30
Production (t) 5.711 16,5 4.095 6.768 -6,37

Source: Authors based on Statistical Office of the Republic of Serbia

This paper analyses the model of insurance that includes insurance of yield loss in
certain crops in the region. On a concrete case of sunflower production, an example
of index insurance at the municipal level is given, within which protection from
production losses is provided through a program of insurance and reinsurance against
the consequences of all natural and climatic risks (drought, hail, flood, storm, cold,
excessive precipitation etc.), which can lead to a significant reduction in yields and
based on that market value of production. There are several key differences between
micro-aspect insurances, that is, at the level of individual farmers and insurances,
which are concluded on the so-called mezzo-level, that is, from the aspect of local self-
government (municipality).

Schema 1. Program for insurance of revenue loss in Serbia on mezzo-level

------ > The confractor 1s _—
Farmers an aggregator Insurer
*- - (municipality) D R —

The aggregator sets

the pay-out rules Polices, premiums.

damages

Source: www. europa-re.com

Difterences are reflected in the fact that at the mezzo-level, local self-government, or
more precisely, the municipality, appears in the function of the insurance contractor
and the insured, whereby it is responsible for paying the entire insurance premium. The
municipality should decide which agricultural producers want to insure, which crops
will be the subject of insurance, and then to decide on the breadth of the protection
program it wants to buy, i.e. the total area it wishes to insure, the level of insurance
yield coverage, as well as the sum of insurance per area unit. If a yield achieved at
the municipal level is below the agreed yield, the right to indemnity is obtained. It is
calculated on the basis of the percentage of contract yield reduction. The yield insurance
at the municipal level allows the conclusion of the guaranteed (insured) yield and yield
coverage of at least 60%, and at most 90% of the expected municipal yield. Below is
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the example of the functioning of this new insurance mechanism, i.e. an example of
calculating insurance premiums in the case of a sunflower yield insurance contract,
with a 15% reduction in the average municipal yield (7able 2).

In the five-year period at the level of the analysed municipality, without extreme values,
the average yield of 2,876 kg/ha is realized in sunflower production. The sunflower was
cultivated on an area of 1,993 ha. Based on average data on areas and yields, using the
formula in the method of paper, the values of guaranteed yield (1), insurance sum per
area unit (2), and at the end of the total amount of insurance (3) were obtained. For
2016, certain yields are assumed that are lower and higher than the average yield. The
lower yield option, using the formula (4) specified in the method of paper, assumes
the realized losses of 24.34%. On this basis, the insurance indemnity based on the
formula (5) is made, with the payment amounting to RSD 40.3 million with the insured
sunflower production, while in the option with higher yield, there is no compensation.
Also, using the formulas (6) and (7), the amount of insurance indemnity per hectare is
reached (20.230 RSD). Based on the formula (8) the amount of insurance premium per
unit of capacity is 3,824 RSD. This is approximately the same, or even lower, compared
to premiums in classical insurance (Markovi¢, 2013), or below the level of premiums
for indirect index insurance (Markovi¢ et al., 2013). Regardless of the realized yield,
according to the formula (9), the insured persons have an obligation towards the insurer
in the amount of 7,621,192 RSD, what is the total insurance premium at the level of the
observed municipality.

Table 2. Calculation of insurance indemnity using model based on regional index

Sunflower
Average yield at the municipality level (E i) (kg/ha) 2.876 2.876
Contract level of insurance coverage (D) (%) 85 85
Guaranteed (insured) yield (E) (kg/ha) 2.445 2.445
Contract price (P ) (RSD/kg) 34 34
Insurance sum per ha (S, ) (RSD/ha) 83.130 83.130
Insured area (F) (ha) 1.993 1.993
Total insurance sum (X §,) (RSD) 165.678.090 | 165.678.090
Realized yield in 2016 (E)) (kg) 1.850 3.700
Realized loss 0,24335 0
Realized loss (V) (%) 2434 0
Insurance indemnity (X 4)) (RSD) 40.317.763 0
Insurance indemnity (4, ) (RSD/ha) 20.230 0
Insurance premium amount (K, ) (RSD/ha) 3.824 3.824
Insurance premium amount (X K) (RSD) 7.621.192 7.621.192

Source: Authors’ calculation
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Total insurance indemnity is directly caused by changes in yield. With increasing of
yields, it decreases and at a certain point it is equal to zero, i.e. there will not be insurance
indemnity if the average realized yield at the level of the analysed region (municipality)
reaches the amount of the guaranteed yield. In cases with 85% coverage level, the
guaranteed yield of sunflower would be 2,445 kg/ha. Graph 1 shows the movement of
potential insurance indemnities, depending on the movement of the realized yield.

Similar observations apply to other coverage levels. The basic differences are reflected
in the amount of the guaranteed yield, the amount of the total insurance sum and the
amount of insurance indemnity. The lower the coverage level, the mentioned parameters
have less value. Regardless of the defined level, this model insures all yields lower than
the insured (guaranteed) yield, based on the concluded contract between the insured
and the insurer.

Graph 1. Movement of insurance indemnities at the level of the analysed municipality
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Analysing the sources of positive law, it was determined that in our country this area
is not regulated by law. On the other hand, it has been established that there are no
autonomous sources of law in this area either. It was found that insurance companies do
not offer this form of crop insurance. It has been determined that this form of insurance
belongs to the group of non-compulsory insurances and that the state does not provide
support for this type of insurance within its incentive measures.

In legal terms, there are two relationships here. The first relationship is between the
municipality, the insured and the insurance organization. The second relationship is
between the municipality and sunflower producer. By the means of regulation, states
are trying to replace or supplement those market mechanisms that do not fulfil their role
satisfactorily (Lakicevi¢ et al., 2013).
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The first relationship is double-sided, while the relationship of the municipality and
agricultural producers could be classified into the category of insurance in favour of
third parties in which this third party has no obligation towards the insured. Agricultural
producers would be beneficiaries of indemnity if the insured event occurs, or if the regional
yield is less than 2,445 kg/ha. And the other relationship would become obligatory if
the agricultural producers would undertake a contractual obligation to compensate the
municipality for part or whole premium. However, in our law, this insurance category
was not in use, and not all legal repercussions of this work are known. In particular, the
position of local self-government regarding the possibility of concluding insurance in
favour of third parties could be analysed. Although it could be classified as a subsidy,
there are some differences in comparison to the classical forms of subsidies. The special
legal issue is how to treat income from farmers based on their participation in the payment
of the premium in the terms of law and finance.

There are several reasons for not implementing the insurance contract by applying a
regional index. The first reason is economic by its nature because most of our local self-
governments do not have enough economic resources to secure crops in their territory
in this way (Veselinovi¢ et al., 2014). Another reason is the lack of interest of insurance
organizations for this type of insurance and this contract, as well as insufficient
education of agricultural producers in Serbia regarding the characteristics of this
contract. The third reason is inadequate legal education and the lack of comparative
practice in this area. In order to examine the possible elements of the insurance contract
using a regional index, the following example is given (7able 3):

Table 3. An example of a sunflower insurance contract using a regional index

Insurance contract based on a regional index

Contracting Parties

Kula Municipality Name of Insurer
Kula, Street and Number, Serbia Novi Sad, Street and Number, Serbia
(Insured) (Insurer)
Article 1.

Subject of the contract

The subject of this Contract is the payment of the monetary compensation of the Insurer to
the Insured, which refers to the regional yield on the sunflower line, which will be planted in
2016 in the Kula municipality, on a total area of 1,993 hectares on the parcels that are attached
to this contract. The basis for payment is the difference between the guaranteed (insured)
yield per hectare and the realized sunflower yield per hectare in 2016, and according to the
sunflower price on the Product Exchange in Novi Sad on August 20™, 2016.

Article 2.
Guaranteed (insured) yield

Guaranteed (insured) yield is 2,445 kg per hectare.
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Article 3.
Insurance sum per hectare and total insurance sum (RSD)
Contract sunflower price per kilogram is 34.00 RSD.
Total insurance sum is 165,678,090.00 RSD.

Article 4.
Realized yield

The realized yield shall be determined considering the realized yield of sunflower per hectare
and the total yield of sunflower on the total area, expressed in kilograms, on parcels referred to
in Article 1 of this Contract. The commencement harvest date, taking into account the created
conditions of grain maturity and weather conditions, is determined by the Insured, with the
notification of the Insurer.

Sunflower yield is determined based on the measurement of yield at 10 referenced places,
with the size of 1 ha, and an average yield on these plots is multiplied by the total number of
hectares (1,993) and thus results in an overall value of the yield.

Measurement will be done when harvesting sunflower seed, according to pre-agreed activities,
and measurement will be carried out by a control organization authorized by both contracting
parties. Both contracting parties have the right to supervise the work of the control organization.

Article 5.
Insurance premium
Insured pays to the Insurer premium in the amount of 3,824 RSD per hectare.
Total insurance premium amount is 7,621,192.00 RSD.

The premium is paid within the set deadlines as follows: (timely define the payment terms for
the premium)

Article 6.
Compensation for the lower yield than the guaranteed (insured)

The Insurer is obliged to pay the Insured a reduction in the yield according to the application
of the regional index for the reduction of the guaranteed (insured) yield referred to in Article
2 of this Contract. The Insurer is obliged to pay out the value corresponding to the difference
between the guaranteed (insured) and the realized yield from the insurance. The Insurer for the
realized loss pays the monetary amount to the Insured.

Article 7.
Participation of the Insured in the risk coverage

Insured participate with 10% in risk coverage.
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Article 8.
Control of the application of agro-technical and other measures

The Insured is obliged to ensure that sunflower producers on the insured areas carry out agro-
technical measures at least at the realized level in the previous referenced period, and the
presentation of these measures is attached to this Contract making an integral part of it. An
authorized person of an insurance organization will exercise control over the application of
agro-technical measures that may affect the yield of sunflower on the parcels referred to in
Article 1 of this Contract.

Article 9.
Dispute resolution

An ad hoc arbitration shall be formed by the contracting parties in order to settle disputes
relating to this Contract by each contracting party appointing one arbitrator, and the appointed
arbitrators shall appoint a third arbitrator, and also the chairman of ad hoc arbitration. An ad
hoc arbitration decision has the force of an executive court ruling. Ad hoc arbitration will
apply the rules of the Foreign Trade Arbitration of the Serbian Chamber of Commerce.

Article 10.
Number of contract copies
The Contract is made in 4 (four) copies, 2 (two) for each contracting party.

Article 11.
Place and date of the contract conclusion
The Contract is entered in Novi Sad on December 17", 2015.

Insured Insurer

Signature Signature

Source: Authors

The insurance contract of crops and fruits by applying the regional index by its legal
nature is sui generis (Cari¢ et al., 2011). It also contains elements of the insurance
contract of yield, insurance against weather conditions, but also from the price
fluctuations on the market. For farmers, which would thus be insured, this would
mean safety in terms of climate fluctuations, but also partly in terms of fluctuations in
the agricultural product market, because it could be counted with a defined yield. In
agricultural production, this can also mean the insurance of unforeseen plant diseases.
Compared to the classic insurance contract, this means that this contract involves
several risks in one (Veselinovi¢, 2011). In this way, one premium includes insurance
against several uncertain events, which is not a feature of classic insurance contracts.

Conclusion

Agricultural production, as one of the most important sectors of the economy, is faced
with numerous production risks, whose specificity is conditioned upon their quality
management. This is reflected in the direct dependence of the achieved results and
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weather conditions. In order to manage these specific risks, the best solution is offered
by various insurance systems. One of the newer models is also insurance based on the
achieved regional yield, whose use can greatly reduce significant damage that often
affects certain regions. On the example of the analysed municipality, observing the
sunflower, one of the most common crops, potential losses can be compensated in
production in the form of a maximum payment of 40.3 million RSD, at the level of
85% coverage of the average yield. On the other hand, the insurance premium cost
(3,824 RSD / ha) can be lower than in the conventional crop insurance system, as well
as in indirect index insurance, which is certainly positive from the aspect of the limited
financial power of the farmers.

With a clear strategy at the state level, and by establishing a legal framework and
financial incentives, the analysed insurance model in Serbia could be successfully
implemented, and thus insure many agricultural producers who perform their activities
in climatically unstable regions. A comprehensive analysis of the legal aspects of this
contract, with a comparative analysis, would contribute to its easier implementation in
economic practice.
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EKONOMSKI I PRAVNI ASPEKTI OSIGURANJA SUNCOKRETA
KORISCENJEM MODELA REGIONALNOG INDEKSA

Todor Markovié *, Janko Veselinovié¢ %, Zeljko Kokot 7

Sazetak

Primena indeksnog osiguranja u poljoprivredi postaje sve zastupljenija u poslednjih
nekoliko godina, posebno u razvijenim zemljama. Indeksno osiguranje useva i plodova
bazirano je na podacima vezanim za odredenu administrativnu jedinicu ili region.
Regionalni indeks predstavija prosecan prinos ili prosecnu vrednost proizvodnje u
nekom regionu koji predstavlja osnovu za izracunavanje premije i naknade iz osiguranja.
Na primeru proizvodnje suncokreta, kao jednog od najzastupljenijih useva u regionu
opstine Kula, autori prikazuju metodologiju primene analiziranog sistema osiguranja.
Kao osnovne prednosti ovog modela osiguranja mogu se navesti cinjenice da ne postoji
potreba za procenom Stete, kao i drasticno smanjenje moral-hazarda. Navedeni model
osiguranja moze predstavijati znacajnu alternativu klasicnom osiguranju i njegova
primena bi trebala da rezultira povecanjem broja osiguranika i osiguranih povrsina.
Prethodno je potrebno otkloniti potencijalne pravne nedoumice oko primene ovog modela
osiguranja u Srbiji i preciznije definisati neke pravne institute u ovoj oblasti.

Kljucne reci: osiguranje, regionalni indeks, suncokret, procena stete, moral-hazard
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Summary

A mathematical model of a doubly-fed asynchronous generator is defined in the paper, using
spatial vector theory, in relation to the reference axis associated with the stator. Expressions
for characteristic quantities are derived, and operational characteristics for the torque, active
and reactive power, power factor, and efficiency are plotted, from which generator operation
is analysed at different rotational speeds. Based on this, possibilities and advantages of using
doubly-fed asynchronous generators in wind turbines, for obtaining electrical energy from
wind energy, are deduced.

Key words: renewable sources, wind turbines, sustainable development.

JEL: Q1, 019

Introduction

For decades, electrical power was being obtained from conventional sources: coal, oil,
gas, nuclear fuel. However, this production is accompanied by some undesirable effects,
among which environmental pollution is the most severe, and even alarming. On the
other hand, timescale for the recovery of fossil fuel is too long, and the reserves of it are
being gradually exhausted.
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It is for these reasons that exploitation of alternative or renewable sources for electric
energy production began at the end of the last century. Among these, wind stands out as
the most important, since it has immense capacity and is cost-free, ecologically clean, and
unrestricted in time.

In certain developed countries, already more than one quarter of electric power comes from
wind power stations, and this share tends to grow rapidly (Petersson, 2005).

Renewable energy potential in Serbia, excluding large hydro power plants, is estimated
to 25 % of the primary power consumption (Radojevi¢ et al., 2009). Next to the biomass,
there is a number of different renewable energy sources, such as wind energy, small hydro
power plant, geothermal energy and the solar energy. Even though the biomass energy
source currently has the largest potential, it is not sustainable as wind and solar energy,
which cannot be exhausted (Milanovi¢, Cvijanovi¢, 2009).

The energy-consumer requirements in Serbia are highest during the winter. The maximum
availability of the wind energy typically occurs during the winter, while the solar energy
peaks occur in the summer (Gburcik, Mastilovi¢, Vuéini¢, 2013).

The amount of solar energy received over the vegetation period is also important for
calculating the potential for biomass production. According to Project Report (Gburcik et
al., 2013), daily amounts of solar energy during the vegetation period ranges from 4.9 kWh/
m? on the west, to 5.7 kWh/m? on the southeast of Serbia.

Considering the geographical position of Serbia and the climatic conditions, the most suitable
model for supplying agricultural property from renewable sources for their sustainable
development is a hybrid model, which consists of wind generators and solar panels.

A region with fertile agricultural land and with locations potentially suitable for the
construction of wind generators in Serbia is located north of the Danube River, i.e. wider
region of the territory where wind kosava blows. This area covers about 2000 km? and is
suitable for the construction of wind generators (Mikici¢ et al., 2000).

The objective of this article is to present a brief assessment of the variable-speed wind
turbine with doubly-fed induction generator (DFIG) because of its advantages, such as
small power converter rating and the ability to control the output power.

Choice of an appropriate electric generator is crucial in the process of converting wind
energy into electric power, due to the stochastic nature of the wind. The essence of this
conversion lies in making the wind turbine efficiency as large as possible. This means that
at every wind speed maximum electric power of desired quality should be obtained (Vuki¢
etal., 2000).

The use of standard generators comes with a lot of problems. The most acceptable solution
is found in using a doubly-fed asynchronous generator, (Figure 1.), especially for high
power, because it allows the rotating speed of the wind turbine to change efficiently within
a wide range. The speed can change to become either lower or higher than the synchronous
speed (Adjoudj et al., 2011).
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The stator is connected directly to the grid, while the rotor circuit contains the voltage
and frequency energy converter, which also enables the electric current to flow in both
directions (Krause, 2013).

Mathematical model of a doubly-fed asynchronous generator is defined by using spatial
vector theory (Justo et al., 2014; Mohammadi et al., 2014). Usually asynchronous machines
are modelled using the well-known “T-form” equivalent circuit with self and mutual
inductances. Expressions for all characteristic quantities are derived from general voltage
and flux equations. Operational characteristics are plotted as functions of both the load and
the slip angle. Conclusions about the applicability of doubly-fed asynchronous generators
in wind power stations and the advantages they offer are drawn from the analysis of specific
quantities (Quang, Ditttrich, 2015; Leonhard, 2001).

Figure 1. Schematic representation of a doubly-fed asynchronous generator.

T
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Mathematical model for a doubly fed asynchronous generator

Since the operation of the doubly-fed asynchronous generator is considered in synchronous
regime (controlled frequency is set independently), it is most convenient to use a
mathematical model obtained from spatial vector theory (Elhassan et al., 2014; Padron et
al., 2010; Boardman et al., 2003), defined relative to the reference axis associated with the
stator, the speed of which equals the synchronous speed o .

Speed regulation is possible both above and under the synchronous speed, as well as in both
directions (Milki¢ et al., 2014). Angular velocity is defined by:

=247 1) (1)

The mathematical model can be represented by the following set of complex equations
(Milki¢ et al., 2014; Soens et al., 2003):
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U, =-LR —dy_ /di-joy, 2)
U =-1R —dy_/di—jlo —-oNy, 3)
v, =1L +1L 4)
v =1L +11L )

Using the differentiating operator p voltage and flux equations, observed in the said
reference frame and expressed in relative units, are:

u, =—ir —(p+ v, (6)
u, =—irn—-(p+jsw, 7
vy o=ix +ix (8)
vy o=ix +1x 9)

where x, and Xx, are total inductive reactances per phase of the stator and the rotor,
respectively while the slip is defined as:

s=f.]f. =(o,-0)]o, (10)
Stationary operation is considered, so plugging p =0 into (6) and (7) yields:

u, =i - jy, (11)

u =—irn—jsy, (12)

vy o=ix +ix (13)

vy, o=ix +ix (14)

The stator voltage vector u is taken to define the positive direction of the real axis, while

the rotor voltage vector u, leads by an angle ¢ . Hence:
0° 9
u =u-e’, u =u e 15)

where 4 is the phase angle between stator and rotor voltage vectors. Vector diagram for
the doubly-fed asynchronous generator (Muller et al., 2002) in the synchronous operating
mode shows that the phase angle between stator and rotor voltage vectors ¢ and the angle

between the stator axis and the stator voltage vector & (called the load angle, in line with
synchronous machine terminology) are related as (Figure 2.):
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S=9-a (16)

where the angle « is given by:

Srvxr B rrxv
a =arctg - - (17)

2
rrv.+Sx.x —Sx
s'r s m

Figure 2. Phasor diagram for a doubly fed asynchronous generator

q

Operational characteristics

Solving the voltage and flux equations (11), (12), (13) and (14), taking into account
assumptions (15), (16) and (17), yields expressions for characteristic quantities of a
doubly-fed asynchronous generator in the synchronous operating regime. Operational
characteristics are plotted for an asynchronous generator with 200 kVA nominal power, for
which the parameters from the equivalent scheme, expressed in relative units, are: 7 =0.022
pu.,r=0.026 p.u.,x =0.14 p.u., x, =0.14 p.u. and x =3.4 p.u.. Voltage and frequency ofthe
stator remain constant while rotor quantities change with a constant ratio of rotor voltage
and frequency u /f=const. Since s=f / f,, in relative units u, =s.
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Electromagnetic torque

General expression for the electromagnetic torque of a doubly-fed asynchronous generator is:

2

" =2

2
M

+
Kkl +k;

(sr.x2 —u’r.x. )+

(18)

ux,, [ (r.r, +sx,x, —sx.)sin $+ (sr,x, rx)cosS]

Figure 3. a) Dependence m = f{s); b) Dependence m = f(0).

a) b)

Expressed as a function of the load angle the electromagnetic torque is:

2

m,, = k? kz = (srx? =Pt +ux a® +b* -sinS) = m, +m, +m, (19)

m

. — 2 — —
where: k, =rr, —s(xx, —x.), k, =sr.x, +r.x_and u=u, [u, .

The torque consists of three components. The first two (m,) and (m,) are asynchronous,
while the third (m,) is a synchronous component that corresponds to the angular torque of
the synchronous generator to whose rotor voltage u_ is applied. Fig. 3.a) shows the three
components of the torque, as well as the resultant torque, versus the slip angle, for a load
angle of 6=30°. Owing to the presence of the synchronous component, the resultant torque
is at its maximum for 6=m/2 regardless of the slip, as shown in Fig. 3.b).
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Stator and rotor powers

Final expressions for stator and rotor active power are, respectively:

2
Py =5 [(rky + 53,y —ux,, (ky cos 9 + k sin 9)] (20)
ki +k;
u? 5
=——"—| usx,,(k; sin 8-k, cos ) +u” (r,k; + x k
Py k12+k22[ (ky 2 ) (rky 2)} 21

Dependences of active power (equations (20) and (21)) on the load and the slip angle are
presented in Figs. 4. a)...b) for both stator and rotor, while reactive power curves (based on
expressions (22) and (23)) are shown in Figs. 5. a)... b).

Figure 4. a) Dependence p = f(0); b) Dependence p = f(s).
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The equations for stator and rotor reactive power are:
l/l2
qs =—— 2 > [(sxrk1 —r.ky)—ux,, (k; cos $ -k, sin 3)] (22)
ki +k;
u2 2
== - = |4 (k= rykey) —usx,, (kg cos 9+ ky sin 9 | 23)
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Figure 5. a) Dependence ¢ = f(0); b) Dependence ¢ = f(s).
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Analysis of characteristics shown in the figures provides insight into a specific power
flow in the doubly-fed asynchronous generator. When the generator works with speeds
that are lower than the synchronous speed (positive slip), active power is transmitted to
the load at stator side, while rotor consumes active power from the grid. However, in the
supersynchronous regime (s < 0), both the stator and the rotor supply the grid with active
power. This is a great advantage, because double feeding can lead to an operation mode
with a power higher than nominal, since total active power equals the sum of active powers
from both the stator and the rotor.

Stator and rotor power factors

In order to meet specific needs of electric power systems, a doubly-fed asynchronous
generator, intended for producing active power, in some cases also has to produce reactive
power, i.e. it has to work with a desired stator power factor. Figs. 6. a)...b) show the
dependences of the power factor on the load angle and slip, respectively. It can be inferred
from these graphs that by setting an appropriate rotor voltage change, constant power factor
operation can be achieved.

(r.ky + sx,ky) —ux,,(k, cos 9+ k; sin )

cos @, =
\/(kf k)] (2 +5%2) 42 ~2ux, (sx, cos 9 41, sin 9) | @4)

u(r,k, + x,ky) —sx,,(k, cos 8-k, sin 9)
\/(kf +I)[ 22 412 (2 +x) ~ 2usx, (x, cos S 1, sin 9) | 25)

CosQ, =
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Figure 6. a) Dependence cosg = f(0); b) Dependence cosp = f{s).
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Efficiency

The main indicator of how economic the operation of a doubly-fed asynchronous generator
is, comes from analyzing the characteristics of its efficiency, Figs. 7. a)... b), obtained from
expression:
3
2+ il + +5° + 1-5)2
_1 Ky + Dre, T 14y + 8P, +8" Py, + P g, (1=5)
n=1- 3 (26)

mem(l_S)+pfvn (I_S)E

Comparison with characteristics that correspond to standard operation reveals a slight
decrease of efficiency, caused by the presence of higher harmonics in stator and rotor
currents, which results in the appearance of additional losses and additional torques. An
appropriate change of the applied rotor voltage can insure operation with minimal losses.

Figure 7. a) Dependence 7 = f{0); b) Dependence 7 = f(s).
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Conclusion

Considering the operational characteristics presented in the paper, it can be concluded that
the doubly-fed asynchronous generator can be efficiently used in wind power stations, for
converting wind kinetic energy into electrical energy. The synchronous working regime,
when rotor frequency is set independently, allows stable generator operation in a wide
range of speeds, typically within £30% of the synchronous speed.

Efficient energy conversion can be achieved in this way, which means that conversion
proceeds with maximum exploitation of the wind turbine (for every wind speed there is a
specific speed of the wind turbine, and its efficiency is at a maximum).

For obtaining the desired change in the voltage fed to the rotor, semiconductor based energy
converters (thyristors, IGBTS, etc.) are included into the rotor circuit. Since the flow of energy in
the rotor changes direction in different regimes, energy converters need to enable energy to flow
from the grid to the rotor, but also vice versa. At speeds higher than the generator synchronous
speed, transformed energy is conveyed to the grid from both the stator and the rotor. The doubly-
fed asynchronous generator can, therefore, work at an energy higher than the nominal.

Because the power transmitted through the rotor is proportional to the slip, the power of the energy
converter is proportional to the regulated speed, typically within 30% of the nominal wind generator
power. This is the main advantage of a doubly-fed asynchronous generator over other wind generators,
in which the power of the energy converter corresponds to the full (nominal) power.

Another advantage of a doubly-fed asynchronous generator is the possibility of controlling
its reactive power. Modern wind generators can work with the power factor of cosp ==+0.9,
whereby active and reactive powers it generates can be controlled independently. Naturally,
the generated reactive power causes an increase of the energy converter’s nominal power.

Apendix
p — differentiating operator s — slip
IT— number of pole pairs n — rotor speed
r, v, — stator, rotor resistance per phase  ® — rotor angular velocity
x,, X, — stator, rotor leakage reactance o_— synchronous angular velocity
x_— magnetizing reactance m__— electromagnetic torque
x, X, — stator, rotor reactance per phase P, D, — stator, rotor active power
L, L, stator, rotor inductance 4, g, — stator, rotor reactive power
L _— magnetizing inductance D, — mechanical losses at rated speed
is, ir — stator, rotor current Py, — Stator core losses
u,, u_— stator, rotor voltage D,y — hysteresis losses in rotor core (at
/[, J. — stator, rotor frequency locked rotor)
W, W, - stator, rotor magnetic flux Dy, — €ddy current losses in rotor core
8 — load angle (at locked rotor)
9 — the angle between stator and rotor 1 — motor efficiency
voltage vectors (phasors) cosQ,, cos@_— stator, rotor power factor
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KARAKTERISTIKE DVOSTRANO NAPAJANOG ASINHRONOG
GENERATORA PRIMENJENOG U VETROELEKTRANAMA ¢

Zarko Milki¢ 7, Aleksandar Cukarié®, Sasa Statkié®, Goran Maksimovié'®

Sazetak

U radu je definisan matematicki model asinhronog generator sa dvostranim napajanjem
primenom teorije prostornih vektora, u odnosu na referentnu osu vezanu za stator. Izvedeni
su izrazi za karakteristicne velicine, nacrtane su pogonske karakteristike za moment, aktivne
i reaktivne snage, faktor snage i stepen iskorisc¢enja, na osnovu kojih je izvisena analiza
rada u uslovima sa razlicitom brzinom obrtanja. Na osnovu toga ukazano je na mogucnosti
i prednosti primene asinhronog generatora sa dvostranim napajanjem u vetrolektranama, za
dobijanje elektricne energije iz energije vetra.

Kljucéne reci: obnovljivi izvori, vetrogeneratori, odrzivi razvoj.
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Summary

In recent years, huge efforts have been made to implement ICT innovations in the
agricultural sector in order to increase its competitiveness. The question that can be
posed is what depends on the successful implementation of ICT innovations among
farmers. Numerous scientific papers were published with the purpose of identifying
factors that affect acceptance of particular innovation by users. The aim of this paper
was to determine whether the farmer innovativeness influences the acceptance and
the degree of using the Internet and social media by farmer. Additionally, statistically
significant correlation between the demographic factors of the farmers and their
innovativeness was investigated. The research was conducted using survey method.
Descriptive statistics, Correlation analysis using Pearson’s correlation coefficients and
Chi-square test were used as statistical methods. Obtained results confirmed the initial
hypotheses and based on that recommendations for the creation of a marketing strategy
for introducing new ICT solutions in the field of agriculture are made.

Key words: farmer innovativeness, Internet, social media, marketing research,
demographic characteristics, precise agriculture

JEL: M31, 013

Introduction

The use of the Internet and social media in agriculture becomes inevitable for improving
the competitiveness of this sector. There are numerous benefits that can be achieved

1 Paper is part of project II1 46006 - Sustainable agriculture and rural development in function
of'achieving strategic goals of Republic of Serbia within Danube region, funded by Ministry
of Education, Science and Technical Development of Republic of Serbia

2 MajaCiri¢, Ph.D., Associate Professor, Faculty of Economics and Engineering Management
in Novi Sad, 021 / 400-484 majaciric79@yahoo.com,

3 Marko Cari¢, Ph.D., Full Professor, Faculty of Law, Economics and Justice, Novi Sad,
marko@pravni-fakultet.info

4 Boris Kuzman, Ph.D., Associate Professor, Institute of Agricultural Economics, Belgrade,
kuzmanboris@yahoo.com

5 Ana Zeckavica, MA., Teaching Assistant, Belgrade Business School, ana.zekavica@gmail.com

EP 2018 (65) 1 (243-256) 243




Maja Ciri¢, Marko Carié, Boris Kuzman, Ana Zekavica

by using the Internet and social media: better information flow, better promotion and
easier access to customers, possibility of creating virtual markets, interconnecting
small farmers and applying precise agriculture. However, Internet and social media are
a discontinuous innovation, which implies a new way of using an unknown product
until then. Therefore, their acceptance depends on the resistance that consumers have
towards innovations. As innovations fit more into the existing system of beliefs and
habits of consumers, it will be more quickly accepted.

The process of innovation acceptance is influenced by many factors: product
characteristics, i.e. innovation characteristics, compatibility - the degree to which
innovation fits into the existing system of values and individual experiences, complexity
- the degree of which it is relatively difficult to understand or use, the divisibility -
the degree to which innovation can be tried on a limited basis, communicativeness
- the degree to which the results of its use can be observed, the reference group and
individuals, the socio economic system and the mass media of mass communication
(Kotler, P., 1988, pp.356-357).

Rogers E. M. (1962, p.162) states that people differ from each other reflecting their
willingness to accept innovation. Based on the time of acceptance of innovation, consumers
are divided into innovators, early adopters, early majority, late majority and laggards.

Identifying these consumer groups is important in order to create an appropriate
marketing strategy for the successful introducing of innovation on the market. However,
it is difficult to identify some key trait for these groups of consumers because they
differ for different products (Novakovi¢, Rajaci¢, B. 2005).

Therefore, the aim of this paper was, first of all, to determine whether the farmer
innovativeness will affect acceptance and intensity of using the Internet and social
media. In addition, it is important to determine whether farmers who are grouped
by tendency to use innovative products and technologies differ from each other in
demographic characteristics.

Answers to these questions will facilitate to identifying the demographic profile of farmers
that belongs to the group of innovators and early adopters and enable all the companies
that try to implement various ICT innovations in agriculture to focus on them.

Consumer innovativeness and its measurement

Many studies on innovation focus on organizational innovations, new product
characteristics, and consumers’ response toward such innovations. According to
Pauwels et al. (2004), innovation is actually treated as a key driver for the success of
business organizations. Although there are constant and new innovations in the design
of products (technological innovations), marketing and supply chain (non-technological
innovation), service delivery (process innovation), and so on, Srinivasan et al. (2009)
described most of the new products as failures at the introductory stage of their life
cycle. The main reason behind this huge failure of new product innovations is the
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inability of marketers to understand consumer needs and wants. In other words, their
inability to conceptualize consumer innovativeness might be a strong reason (Kaushik,
A K., Rahman, Z., 2014). Bearing in mind we considering farmers as consumers of
the Internet and the social media, it is necessary to analyze their innovativeness as
consumers, 1.e. their consumer innovation.

Kaushik, A.K. and Rahman, Z., (2014, p. 244) found three basic dimensions of consumer
innovativeness (CI), i.e., innate innovativeness (II), domain-specific innovativeness
(DSI), and innovative behavior (IB). The first perspective of consumer innovativeness
is a generalist perspective, which identifies consumer innovativeness based on their
innate innovativeness. This perspective treats consumer innovativeness as a personality
trait or characteristic of any individuals that differentiates them from others in their
society (Hilgard, Atkinson, and Atkinson 1975). Innovativeness was traditionally
assumed to remain constant over a person’s lifetime because it was treated as an
individual personality trait. However, this general approach was not entirely adequate
because consumer innovativeness may be more related to the consumer interest in a
certain product category than with its own characteristics (Citrin et al., 2000).

Bearing in mind that certain research showed that consumer innovation does not have to be
constant throughout the life of consumers and under the influence of social factors, another
key perspective of consumer innovativeness appeared, called the particularist perspective.

This perspective of consumer innovativeness treated innovativeness in a specific domain
of'a consumer’s interest and renamed innovativeness as domain-specific innovativeness.
The third and final perspective of consumer innovativeness is the integrator perspective,
which proposes an intermediary level of the first two perspectives, i.e., the generalist
and particularist perspectives of the consumer innovativeness. It supports both the
perspectives and considers consumer innovativeness to be a constant and global in
nature, but only to some extent and not exactly in all domains of consumers’ interest.
According to this perspective, individuals might show a uniform attitude toward
adopting an innovation in a specific or few domains, but not for all the domains of their
interest. It actually depends upon the situation and need of that particular change for the
consumer at the same time (Kaushik, A.K. and Rahman, Z., 2014, p.247).

Researchers have developed a variety of measures for consumer innovativeness
(Roehrich 2004). One of the most extensive research carried out on the consumers in the
15 major world economies took into the account ten items reflecting various constructs
of innovativeness and on the basis of factor analysis identified three dimensions:
openness, enthusiasm, and reluctance (Tellis, GJ, Yin, E., Bell, S., 2009, p.15).

The first two dimensions are primarily positively valenced, while the third one is
negatively valenced. Their analysis shows that the positively valenced items suffer
from social desirability bias, while the negatively valenced scale, reluctance, does not.
Based on the results of this research, we created three questions in the questionnaire we
used for measuring innovation of farmers in Vojvodina.
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Researchers have long suspected that the innovative consumer can be described by
various demographics. Identifying these demographics remains important to marketers
because they help with targeting decisions. Given that researchers in different ways
define consumer innovativeness, there is no single view of how demographic factors
are related to consumer innovativeness.

Several studies showed the relationship between sex, age, education, income and mobility
with consumer innovativeness, but some reported lack of relationship between consumer
innovativeness and demographic factors (Tellis, GJ, Yin, E., Bell, S., 2009, p .6).

Bearing in mind the opposite results presented in scientific literature, it is important
to determine whether there is a correlation between the most important demographic
factors and the consumer innovativeness of farmers in Vojvodina.

The importance of Internet and social media for farmers

Agricultural development faces multiple challenges including 1) climate change, 2)
sustainable natural resource management, 3) food security, 4) shortages of fresh water,
5) limited availability of agricultural land, and 6) changing consumer expectations.
In this context, ICT can play an important role in improving efficiency and leading to
smart farming in the future of agriculture (Guerrini, 2015). Today’s modern farms are
adopting new technologies and generating unprecedented amounts of data, including
field-specific information, yield mapping, soil moisture and nutrition, weather, leaf-area
index, insects, and farm management data. Data collected from farms are a fundamental
block for data-driven farming decision, and it is critical to turn the data into value to
support better farming decision making. ICT now plays increasingly important role in
future farming (Xin, J. Zazueta, F., 2016, p. 276).

In the research conducted on the sample of agricultural producers in Serbia, Montenegro
and Bosnia and Herzegovina (Novali¢, F., Selimovi¢, F. and Bisevac, F., 2011.)
concluded that Internet is a rich source of informative and educational content. E-trade
is represented in agriculture; at certain moment, some jobs, such as stock exchange
trading and informing, can only be made via the Internet. Same research establish that
small number of farmers uses the Internet and the benefits it provides.

In the research (Cirié, M., Kuzman, B., 2017), a significant increase of Internet use
by agricultural producers was revealed. According to the obtained results of these
authors, the Internet is used by 66.47% of respondents on the daily level. This result is
considered satisfactory, because it is on the level that is characteristic for countries in
Europe but lower in the USA. However, although the percentage of farmers who use
Internet is significantly increased compared to the previous period, the purpose of using
Internet and especially Social networks is primarily entertainment, not business. In
conclusion, the authors cite recommendations that would change the purpose of using
the Internet in favor of improving their work.
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Social media has an amazing growth within few decades. It has become part of everyday
life for most people in the developed and developing countries. At present social media
is the world’s largest communication network. It is the simplest and fastest way for
sharing information such as file, photos, videos etc. Social media is not only a tool for
reaching large audiences; it is also an opportunity to develop relationships (Jijina C.K,
Raju G., 2016, p. 22). Social media can be defined as a type of website through which
it is easy to connect the modern Internet technology (Web 2.0) with user interaction.

The biggest advantages of social media and the reason for the great popularity of certain
services of this type are ease of use and real two-way communication. Consequently, the
use of social media for achieving different goals is a great challenge in the whole world, also
in Serbia. Currently, the most popular social media in Serbia, among different user groups
are: Facebook, Twitter, Instagram, LinkedIN, YouTube (Ljubojevic, C. Ciri¢, M., 2017).

Development and introduction of smart phones, broadband and 3G mobile networks
have provided opportunities for farmers to connect with their peers in spite of the distance
separating them. Farmers can use Internet tools such as web forums for discussion and
debate, Internet searches, digital versions of farmer magazines (Farmers Weekly, 2016)
to learn new knowledge, query problems, and access information on their phones, even
in the middle of a field. Moreover, social media, such as Twitter, Facebook or a Google
group, enables them to instantly communicate, over an electronic hedge, with online
peers who may never meet face-to-face, but can advice, sympathize and relate. Finally,
several studies suggest that farmers tend to prefer kinesthetic (“learn by doing”) or
audio/visual learning to other learning styles. As a result, IT now can allow farmers to
view or record videos, listen to recordings and watch live web-streaming of conferences,
with the subsequent benefit of enabling them to develop their knowledge and learning
without having to leave their farms (Burbi, S. Hartless Rose, K. 2016, p. 2).

The use of social media sites help to enable collaboration, information sharing and
partnerships for innovation among literate farmers, stakeholders, extensionists and
other actors. Enabling farmers and others to “gain a voice”, offering localized and
customized information, helping to share and manage the information are the main
advantage in using social media in agricultural extension services. Also social media
creates meaningful relationships with customers and improves market intelligence and
get ahead with competitors (Jijina C.K., Raju G., 2016, p.23).

Major agricultural companies are currently using various forms of social media such
as YouTube, Twitter, and Facebook. Social media and agricultural companies have the
potential to build strong connections between consumers, workers, and the general
public with technical, relevant, and interesting information (Carter, J, 2013).

Technical and educational illiteracy, unavailability of high speed Internet connection
and recording equipment, unauthentic information, data charges and accessing device
are the main limitations in the use of social media (Jijina C.K1, Raju G., 2016, p.24).
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Research method

The aim of the research was to determine the correlation between the farmer innovativeness
and its adoption of the Internet and social media. In addition, the purpose was to determine
whether there are differences in the demographic characteristics of farmers, which can
be classified as an innovator, early adopter, early majority, late majority and laggards,
according to the tendency to use innovative products and technologies.

The hypotheses from which we proceed are:

H1: There is a positive correlation between the farmer innovativeness and the degree of
use the Internet and social media.

H2: There is a statistically significant difference in farmer innovativeness depending on
its gender, age and education.

The research of farmers was carried out between February and June 2016. in the territory
of the Autonomous Province of Vojvodina. The sample consisted of 125 randomly
selected respondents. The survey method was applied, while the survey instrument was
a questionnaire. The questionnaire is created for the purpose of this research and it is
not standardized.

The data obtained in this study were processed using “Statistica” software. The
following statistical methods were used: Descriptive statistics, Correlation analysis
using Pearson’s correlation coefficients and Chi-square. The results of the survey are
expressed numerically and shown in the table.

Results and Discussion

The results obtained in the study were summarized and shown in the Table 1.

Table 1. Farmer innovativeness

No. Question The answer Count Percent

Completely 28 22.40%

. To greater extent 30 24.00%

1 Assess the e?xtent to which you are Average o 19.20%
open to new ideas.

To lesser extent 15 12.00%

Not at all 28 22.40%

Completely 26 20.80%

Assess the degree to which you have | To greater extent 26 20.80%

2. the tendency to try new products and | Average 29 23.20%

technologies. To lesser extent 16 12.80%

Not at all 28 22.40%
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Completely 20 16.00%

Assess the extent to which you have | To greater extent 34 27.20%

3. resistance to change in your habits and | Average 22 17.60%

routines. To lesser extent 28 22.40%

Not at all 21 16.80%

Innovators 24 19.20%

Early adopters 29 23.20%

Categorization of farmers based on the Y 'p - .

4. : . Early majority 26 20.80%
previous three questions. ——

Late majority 20 16.00%

Laggards 26 20.80%

Source: Created by authors based on the survey

Based on the data presented in table no. 1 we can notice that the answers to questions
that measure the farmer innovativeness by assessing its openness, enthusiasm for
testing new products and resistance to changing habits are similar. This indicates that
farmers who are open to new ideas have the most common tendency to try new products
and lesser resistance to change personal habits and routines. However, although small,
certain differences in answers are existed. The highest level of farmer innovativeness is
given answering to the question of the farmer openness for new ideas, while the smallest
degree of innovation comes answering to the question about resistance to changes in
habits. This point out the fact that people will give better ratings when someone ask
they about their openness for new ideas than when someone asks how willing they are
to change their habits.

Based on the farmers’ score, three arithmetic means were calculated for the three
questions, and farmers were classified into five categories according to the degree
of innovation. It is evident that 19.20% of farmers are classified as innovators, while
23.20% are early adopters. These two groups of farmers are particularly important
because they represent the bearers of development and innovation in agriculture. Early
majority is made up of 20.80% of farmers. They are also important because they are
also ready to adopt innovations when they see other farmers as users of innovations
(innovators and early adopters). Late majority, 16% of them, are farmers who need
a lot of time to adopt innovation, while 20.80% of farmers are loyal to tradition and
established routines and thus it is difficult to persuade them to use innovative products,
services and technologies. It is positive that this percentage, although significant, is not
too high in this sample.

Table 2. Level of use of the Internet and social media

No. Question The answer Count Percent
Every day 67 53.60%
Do you use the Internet, Few days a week 10 8.00%
1. how often? Once a week 12 9.60%
Once a month 7 5.60%
I do not use the Internet 29 23.20%
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Every day 42 33.60%
D the Facebook Few days a week 14 11.20%
2. © you use the Faceho0%: I'once a week 4 3.20%
how often?
Once a month 3 2.40%
Never 62 49.60%
Every day 19 15.20%
D Inst h Few days a week 6 4.80%
3. o youuse Instagram, Row Once a week 3 2.40%
often?
Once a month 2 1.60%
Never 95 76.00%
Every day 5 4.00%
D Twitter. h Few days a week 6 4.80%
4. 0 you use fwitter, how Once a week 1 0.80%
often?
Once a month 0 0.00%
Never 113 90.40%
Every day 15 12.00%
Do you watch videos on|Few days a week 37 29.60%
5. YouTube, how often? Once a week 17 13.60%
Once a month 16 12.80%
Never 40 32.00%

Source: Created by authors based on the survey

Based on the data presented in Table 2, we notice that 53.60% of the farmers use the
Internet every day, and 8% of them use it several times a week. This is significantly
lower than in the US and in line with the level of Internet usage in Europe. These
farmers are the ones who can be responsible for the introduction of new ICT solutions
in agriculture. However, the fact that 23.20% does not use the Internet shows that there
is still a significant percentage of farmers who have not accepted the Internet and do not
take advantage of the use of the Internet in their business, which may be related to their
personal concept and resistance to changes and innovative products. When we consider
the degree of use of Facebook, we notice that 33.60% of farmers use the Internet every
day, while 11.20% of them use Facebook several times a week, which are also quite
good indicators. 49.60% of farmers still do not use Facebook. Instagram is a network
used by a relatively small number of farmers (15.20% every day, and 4.80% few times
a week). Thus, the total percentage of farmers that use this network intensely is 20%,
those who use it once a week or once a month is almost negligible, while 76% have
never used this network. Considering that the Instagram is network that appeared later
in relation to Facebook in Serbia and began to be more intensively used in the last
two years, it is expected that it is still not accepted among the wide population and
that the number of Instagram users is lower compared to Facebook users. Twitter is
definitely a network that has no relevance for farmers in Serbia unlike the US, since
90.40% of respondents have never used this network. YouTube is a social medium
that is watched by only 12% of farmers every day, but 29,6% of farmers watch it few
times a week, which represents 41.60% of the respondents, making YouTube a medium
with a significant degree of use. In addition, it is interesting to note that the smallest
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percentage of farmers never used YouTube (32%). This data also confirms significant
degree of using YouTube by farmers.

Table 3. Pearson’s correlation coefficients

Using Using Using Using Using
Internet Facebook Instagram | Twitter YouTube
The degree of openness for |, 7. 0.54* 0.42* 0.27* 0.54*
new ideas
The degree of inclination
to try new technologies,|0.70* 0.52* 0.41%* 0.26* 0.52*
products and services
Degree of resistance t0] ) s -0.63* -0.49% 041* -0.54%
changes in habits

*Correlations are significant for p <0.001
Source: Created by authors based on the survey

In order to determine whether there is a correlation between answers used to measure
by farmers innovativeness and the degree of farmers’ use the Internet and social media,
Correlation analysis using Pearson’s correlation coefficients is applied. Based on
the results obtained in Table no. 3 it can be concluded that all three questions that
used to measure the innovativeness of farmers are significantly related to the use of
the Internet, Facebook, Instagram, Twitter and YouTube at p <0.001. In the first two
responses concerning the degree of openness for new ideas and the degree of tendency
to try new technologies, products and services, the correlation coefficient is a positive.
This means that, if farmers are more open to new ideas and are more willing to try new
technologies, products and services, the level of using the Internet and social media
will be higher. For the third response that relates to the degree of resistance to changes,
the correlation coefficient is a negative. Thus, if farmers have a greater resistance to
change, their use of the Internet and social media will be lesser. The highest values
of correlation coefficients were established between all three indicators of farmers’
innovativeness and degree of Internet use, while the lower values of correlation
coefficients were obtained between farmer innovativeness and the use of Twitter. The
obtained values are analogous to the fact that the Internet is most intensively used by
farmers and the Twitter at least.

Table 4. Farmer demographic characteristics and the degree of their
innovativeness

Demographic Primary |Secondary | BSc, MSci,
factors Men Women | -30 31-50 | S1+ school school Ph.D
Categories . _

of dcgf?vla:r;;l“ Chi-Square=43.83, Chi-Square=31.72 df=8, cv=15.51,
innovation p=0 (’) p ’ df=8 cv=15.51, p=0.05 | p=0.05
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Demographic Primary |[Secondary | BSc, MSci,
- - +
factors Men Women |-30 31-50 151 school school Ph.D
No. 14 10 14 5 5 2 11 11
Innovators
% 58.33 41.67 |58.34 |[20.83 [20.83]8.34 45.83 45.83
No 24 5 11 13 5 3 17 9
Early
adopters
% 82.76 17.24 |37.93 |44.83 |17.24]10.35 58.62 31.03
No 24 2 2 11 13 5 21 0
Early
majority 1o, 9231 (769 |[7.69 |4231 |50 |1923  |80.77 0
No. 14 6 5 7 8 6 9 5
Late
majority | % 70 30 25 35 40 |30 45 25
No. 23 3 2 2 22 13 8 5
Laggards
% 88.46 11.54 |7.69 7.69 84.62 |50 30.77 19.23

Source: Created by authors based on the survey

Based on the data presented in Table 4, it can be noticed that differences in the level
of farmer innovativeness depending on gender. The difference between genders was
established using Chi-square test for independent samples, where the dependent
variable was answer to the question about the degree of farmer innovativeness, while
the grouping variables were the gender of respondents. Since the Chi-square was
greater (11.66) than the critical value of 9.49 for df = 2 and p = 0.05, we can conclude
that there is a statistical significance of the dependent variable in relation to the gender.
This means that gender as a demographic factor has a significant impact on the farmer
innovativeness. Analyzing the descriptive statistics about participation of men and
women in groups of farmers classified according to the innovativeness, we can notice
that men dominate in all groups because their share in the overall sample of respondents
is much higher than women share. Despite this fact, percentage of women is at most
present in the group of innovators, while men are dominant in early majority group.
Thus we can conclude that women among farmers are those that are more willing to
adopt innovations, which is important to take into account in the process of creating
marketing strategies related to the introducing ICT innovations in agriculture.
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In order to determine whether there are statistically significant relation between farmers’
age and its innovativeness, we used the Chi-square test and confirmed that farmers’
innovativeness is related to its age, given that y2 = 43.83 atdf =8, cv=1551 and p =
0.05. Based on the results of descriptive statistics, we can conclude that younger farmers,
up to 30 years, are the most represented in the category of innovators; farmers between 30
and 50 years are the most represented in the early adopters and early majority category,
while people over the age of 50 at most belongs to the laggards group.

The connection between the innovativeness of the farmers and their education was also
checked by the Chi-square test, and since y2 =31.72 at df =8, cv=15.51 and p = 0.05,
it can be concluded that there are statistically significant relation between the farmer
innovativeness and its education. Based on descriptive statistics, we note that those
with higher education were primarily in the category of innovators and early adopters,
the farmers with secondary education are at most were in the early majority category,
while those with primary education are predominantly were in the laggards category.
This is important to keep in mind when creating marketing strategies because farmers
those a