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A B S T R A C T

In the structure of agricultural production in the Republic 
of Serbia, crop production is dominant, while the share 
of vegetables in crop production is small (about 3.5%). 
According to the research conducted by the Institute for 
the Application of Science in Agriculture during 2015-
2019, one of the most profitable vegetable production is 
pepper production. The aim of this paper is to investigate 
the financial aspects of pepper (Capsicum annuum L) 
production as one of the most common vegetable crop in the 
Republic of Serbia, and to assess its economic viability. The 
following methods were used: survey, comparison, desk 
research, gross margin calculation and sensitivity analysis. 
Sensitivity analysis showed that in addition to the yield, 
the price also has a great influence on the amount of the 
gross margin. The price risk would be reduced if there were 
“contracted agricultural production”, which would improve 
the profitability and sustainability of pepper production. 
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Introduction

Agriculture is one of the most important economic activities in the Republic of Serbia, 
which is confirmed by the fact that the share of gross domestic product (GDP) of 
agriculture amounts to 7.4% of the total GDP, and the share of employees in agriculture 
amounts to 15.6% of the total number of employees in the economy. Vegetable 
production in the Republic of Serbia is conducted on about 130,000 hectares, and the 
key carriers of agricultural production are family farms. Small farms are dominant, 
with an average of 5.5 hectares of land, which is significantly smaller when compared 
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to farms in the EU. The vegetable production is a highly intensive and profitable 
branch of agricultural production, so it can have a significant impact on development 
of agricultural sector, but this production also significantly depends on the level of 
overall economic development. Vegetable production requires much labor engagement. 
The results show that producing one ton of peppers requires about 28 hours of human 
labor and 3.65 machine hours (Peševski et al., 2016). Vegetable production enables 
intensive use of land and irrigation systems, and it is possible to change two to three 
types of vegetables during the year. The specificity of a large number of vegetable 
species enables the production of food even in unfavorable climatic conditions, with 
the use of indoor production systems (greenhouses, hothouses).

The subject of this paper is an analysis of pepper production, as one of the most 
common vegetable crops in the Republic of Serbia, and the presentation of the financial 
aspects of this production on Serbian farms. The aim of the research is to look at the 
profitability of pepper production based on the analysis of data, as well as to consider 
current issues important for the sustainability of production.

Materials and Methods 

For the purpose of this paper, there have been analyzed the data collected by the 
Institute for Science Application in Agriculture (ISAA) on gross margins in pepper 
production on family farms where this vegetable crop is most represented and where 
it this production is dominant. The number of collected and analyzed data on gross 
margins in the period 2015-2019 is presented in Table 1.

Таble 1. Collected gross margin data from the family farms producing paper in Serbia for the 
period 2015-2019 

Years 2015 2016 2017 2018 2019

Numbers 41 43 51 39 44

Source: ISAA Survey

The analysis of areas and production of the pepper was made based on the official 
statistical data published by the Statistical Office of the Republic of Serbia, as well 
as on relevant domestic publications and Internet sources. Gross margin analysis was 
made by using the data from a survey carried out by the Institute for Science Application 
in Agriculture. Comparisons of individual parameters were performed between two 
regions, Serbia North (includes the region of Vojvodina and the Belgrade region) and 
Serbia South (includes the region of Southern and Eastern Serbia and the region of 
Šumadija and Western Serbia) in accordance with the methodology applied by the 
Statistical Office of the Republic of Serbia. The data on gross margins in vegetable 
production were obtained from the survey conducted by the Agricultural Advisory and 
Expert Services of the Republic of Serbia, whose work is controlled by the Institute for 
Science Application in Agriculture, an organization authorized for the implementation 
of the Annual Program for the Development of Agricultural Advisory Affairs since 
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1990. Using the collected data on gross margins, the economic and financial aspects of 
vegetable production on selected family farms were monitored and analyzed in order 
to improve the profitability of farms. 

Results and Discussion

The Republic of Serbia is a well-known producer of pepper, especially of industrial 
varieties, and in 2019 the area under pepper was at the level of about 10,000 hectares, 
mainly in the open field, with an average yield of about 11.7 t/ha, while indoor areas 
were rather negligible. Outdoor production is characterized by significantly lower costs 
of production, compared to the production in greenhouses and hothouses (Seepersad 
et al., 2013). In Serbia, pepper is grown in almost all parts of the country, and the most 
famous varieties are Leskovac red pepper, used fresh, but also for processing into ajvar 
and ground-ale pepper, and Somborska babura, used for pickling and preparation of 
traditional dishes (Maksimović 2004). Factors such as food safety, the paradigm shift 
from producer-driven value chains to demand-driven value chains, the globalization of 
supply chains, and the intensification of quality-based competition have, among other 
things, led to significant changes in vegetables export value chains (Gachukia, 2016).

Table 2. Areas under pepper in the Republic of Serbia and the regions of Serbia North and 
Serbia South for the period 2015-2019

Regions Republic of Serbia Serbia North Serbia South

Year
Land 
area  

(in hа)

FBIN*
  (%)

CBIN
***
(%)

Land 
area  

(in hа)

FBIN*
  (%)

CBIN
***
(%)

Land area 
(in hа)

FBIN*
  (%)

CBIN
***
(%)

2015 14,845 100.00 100.00 3,471 100.00 100.00 11,374 100.00 100.00

2016 16,977 114.36 114.36 4,229 121.84 121.84 12,748 112.08 112.08

2017 17,386 117.12 102.41 4,371 125.93 103.36 13,015 114.43 102.09

2018 12,016 80.94 69.11 2,014 58.02 46.08 10,002 87.94 76.85

2019 10,097 68.02 84.03 1,323 38.12 65.69 8,774 77.14 87.72

* Fixed base index numbers
**Chain base index numbers
Source: Authors’ calculation based on data collected from the ISAA survey on selected family 

farms

Data on the variation of areas under pepper in the Republic of Serbia and the regions of 
Serbia North and Serbia South for the 2015-2019 period are shown in Table 2. Looking 
at the regions of Serbia North and Serbia South, almost 90% of the total area under 
pepper is located in the region of Serbia South. Based on the presented data, it can be 
seen that the areas under pepper were largest in 2017, when they amounted to 17,386 
hectares, while they were lowest in 2019, when they amounted to 10,097 hectares. The 
highest growth of areas, as shown by the indicator calculated by the base index, was 
recorded in 2016, when the areas under pepper were 14.36% higher compared to 2015.
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In the same year (2016) there was the largest increase in the area under pepper when 
observed by particular regions (Serbia North and Serbia South), but slightly higher 
growth was recorded in the region of Serbia North and it amounted to 21.84%, 
while in the region of Serbia South it amounted to 12.08%. In 2019, the area under 
pepper was 31.98% smaller compared to 2015. The smallest areas under pepper were 
recorded in 2019 (about 7,000 hectares), which is a significant decrease of about 45% 
in comparison with the one in 2017. Looking at the particular regions of Serbia North 
and Serbia South, it can be concluded that the situation is similar in those regions to 
the territory of the whole country, with a significantly higher reduction of areas under 
pepper in the region of Serbia North. The indicator obtained by the calculation of base 
indices shows a decrease in the area under pepper. In 2019 there was a decrease of 
61.88% for the Serbia North region and 32.86% for the region of Serbia South, when 
compared to 2015. The obtained volume of pepper production mainly follows the areas 
on which pepper is grown, so lower yields were achieved in the years when smaller 
areas under these vegetables were exploited. The largest production was achieved in 
2016, although the areas under pepper that year were somewhat smaller than in 2017. 
Based on the presentation, it can also be concluded that the yields of pepper, when 
observing the regions of Serbia North and Serbia South, are proportional to the areas 
where pepper is present, from which it can be concluded that the average yields in some 
years are similar.

Table 3. Pepper production in the Republic of Serbia, regions of Serbia North and Serbia 
South for the 2015-2019 period

Region Republic of Serbia Serbia-North Serbia-South

Year Yield (t) FBIN 
(%)

CBIN 
(%) Yield (t) FBIN 

(%)
CBIN 
(%) Yield (t) FBIN 

(%)
CBIN 
(%)

2015 165,195 100.00 100.00 44,130 100.00 100.00 121,065 100.00 100.00

2016 227,645 137.80 137.80 61,921 140.31 140.31 165,724 136.89 136.89

2017 198,583 120.21 87.23 57,007 129.18 92.06 141,576 116.94 85.43

2018 135,072 81.77 68.02 25,586 57.98 44.88 109,486 90.44 77.33

2019 118,256 71.59 87.55 17,257 39.10 67.45 100,999 83.43 92.25

Source: Authors’ calculation based on data collected from the ISAA survey on selected family 
farms

Table 3 shows the total production of pepper during the analyzed period both for the 
Republic of Serbia and for the particular regions of Serbia North and Serbia South. The 
maximum production for the whole country was 227,645 tons in 2016, and the lowest 
production was in 2019 and amounted to 118,256 tons. Based on the calculated indicators 
of the base index, it can be concluded that the highest total production was achieved in 
2016, when it was 37.80% higher than in 2015. The growth of production in relation to 
the base year was achieved in 2017, as well, when the production was 20.21% higher. In 
the next two years (2018 and 2019), there was a decline in total production. In 2018 the 
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production decreased by 18.13%, while in 2019, 28.41% less pepper was produced than 
in 2015. This trend of decreasing production volume can be explained by a relatively 
short shelf life of the product (fresh vegetables). Storage and canning is also challenging, 
especially for small farmerspe who often do not have the capacity necessary for further 
processing and transport to remote markets (Zečević et al., 2019).

Looking at the regions of Serbia North and Serbia South separately, the trend of 
increasing production is similar; in 2016 the increase was about 40%, while in 2017 
there was a slightly larger increase in the region of Serbia North. In the next two years 
(2018 and 2019), there was a decrease in production, more pronounced in the region of 
Serbia North, where in 2018 production was 22.02% lower, and in 2019 it was 60.90% 
lower. The indicators obtained by calculating the chain indices show changes in the 
produced quantities when compared to the previous year. Based on these indicators, it 
can be concluded that, when compared to the previous year, the growth of production was 
recorded only in 2016 (37.80% growth), while in the following years there was a decline, 
because the highest pepper production was achieved in 2016. Looking at the regions of 
Serbia North and Serbia South, the obtained indicators are similar to the ones for the 
entire country, with larger reductions from year to year in the region of Serbia North.

Financial aspects of pepper production on farms in the Republic of Serbia

Some authors suggest the use of different methodologies for the purpose of determining the 
efficiency of the resource used. This should help farmers to observe the degree of sustainabil-
ity of their activity, save money and improve their competitiveness (Elzaki et al., 2019). As 
one of the indicators for the stated needs, it is possible to use the calculation of gross margin. 
Gross margin is determined as the difference between the selling price per unit of product and 
variable costs per unit of product and it is the first indicator of profit potential, i.e. it indicates 
the contribution of each unit of product to the covering of the fixed costs and obtaining the 
gross profit. The gross margin is also used to determine the break-even point, to optimize the 
product range, to decide on the introduction of new product or eliminate the existing products 
(Weygandt et al., 2018). In addition, the gross margin is used as the first indicator of business 
risk, which allows farmers to take appropriate actions to minimize the loss.

According to the FADN methodology, two approaches are possible when calculating 
the gross margin at the level of farm. The first combines the value of production and 
total variable costs, and according to the second one, gross margin is determined as the 
difference between the value of products sold externally and variable costs that lead 
to an outflow of funds (Ivanović et al., 2018). For the purposes of this paper, the gross 
margins was calculated according to the first approach. 

Total variable costs in pepper production include costs arising from: land preparation, 
procurement of seeds and seedlings, weed control, fertilization, irrigation, pesticides 
and disease treatment, harvesting, salaries of permanent and seasonal labor force. In 
addition to the above, they also include components such as interest on working capital, 
crop insurance costs and others (Takele 2001; Gogić 2014).
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The average annual amounts of production value, variable costs and gross margin in 
the production of pepper on family farms in the Republic of Serbia were calculated 
on the basis of direct costing calculation (calculations based on variable costs) for the 
analyzed period 2015-2019. Variability of the stated financial indicators for the period 
2015-2019 calculated per 1 hectare, is shown in Figure 1.

Figure 1. Variation of financial indicators for pepper production in the period 2015-2019 
(calculation for 1 hectare)

0.00

1,000,000.00

2,000,000.00

3,000,000.00

4,000,000.00

2015 2016 2017 2018 2019

Value of production Variable costs Gross margin

Source: Authors’ calculation based on data collected from the ISAA survey on selected family farms

Based on the Figure 1, it can be seen that the largest amounts of all financial indicators 
were recorded in 2018. The lowest production value and gross margin were recorded in 
2016, while the lowest variable costs were recorded in 2015.

Table 4. Financial indicators of pepper production for the 2015-2019 period (calculation for 1 hectare)

Year 2015 2016 2017 2018 2019

Production value (RSD) 1,833,560.00 1,732,450.00 2,000,702.70 3,079,949.55 2,779,809.41

FBIN (%) 100.00 94.49 109.12 167.98 151.61

CBIN (%) 100.00 94.49 115.48 153.94 90.26

Variable costs (RSD) 572,526.79 729,869.32 759,711.20 835,756.77 767,564.44

FBIN (%) 100.00 127.48 132.69 145.98 134.07

CBIN (%) 100.00 127.48 104.09 110.01 91.84

Gross margin (RSD) 1,261,033.21 1,002,580.68 1,240,991.50 2,244,192.78 2,012,244.97

FBIN (%) 100.00 79.50 98.41 177.96 159.57

CBIN (%) 100.00 79.50 123.78 180.84 89.66

Share of gross margin in 
production value (%) 68.78 57.87 62.03 72.86 72.39

Source: Authors’ calculation based on data collected from the ISAA survey on selected family farms
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Table 4 shows the most significant financial indicators calculated based on variable costs 
in pepper production for the period 2015-2019 (calculated for 1 hectare). The value of 
pepper production in 2015 amounted to 1,833,560.00 dinars/ha, while in the following 
year it decreased, which is also the lowest amount in the analyzed period (1,732,450.00 
dinars/ha). During the next three years, the value of production increased. In 2017, the 
value of production amounted to 2,000,702.70 dinars/ha, and in 2018, when the largest 
amount was recorded (3,079,949.55 dinars/ha). In 2019, there is a slight decrease in the 
amount of production value (2,779,809.41 dinars/ha).

Observing the indicators calculated on the basis of base indices, it can be concluded 
that only in 2016 there was a decrease of 5.51% in the value of pepper production, 
compared to the base year (2015), while in other analyzed years there was an increase. 
In 2017, the increase in the value of production amounted to 9.12%, and in 2018 as 
much as 67.98%, compared to the base year. In the last analyzed year, the increase 
in the value of pepper production was 51.61%, compared to the base year. Indicators 
obtained on the basis of chain indices show that in 2017, compared to 2016, there was 
an increase of 15.48% in the value of production. In 2018, the value of production was 
53.94% higher compared to 2017, while in 2019 the value of production decreased by 
9.74%, compared to 2018. 

Production costs are determined by the quality of the used inputs and their prices. The 
coefficient of cost-effectiveness (obtained as the ratio between the value of production 
and production costs) indicates the degree to which resources are rationally used 
(Pavlović et al., 2010). Variable costs in pepper production recorded a continuous 
growth in some of the analyzed years, except in 2019, when they were slightly lower 
compared to the previous year. In 2015, the lowest variable costs of pepper production 
were recorded, amounting to 572,526.79 dinars/ha, while the highest were in 2018, 
amounting to 835,756.77 dinars/ha. The base and chain indices show that in 2016 the 
variable costs were 27.48% higher compared to the base year, while in 2017 there was 
an increase in variable costs compared to the base year by 32.69%, and in comparison 
to the previous year by 4.09%. In 2018, when the variable costs were the highest, 
they increased by 45.98% compared to the base 2015 year, and compared to 2017 by 
10.01%. In 2019, variable costs were 34.07% higher compared to the base year, but 
there was a decrease in the amount of variable costs by 8.16% compared to 2018.

The increase in the value of pepper production, which also affected the increase in the 
gross margin, was primarily due to the growth of market prices of pepper in 2018 and 
2019, while the average yield of pepper was at a similar level as in the previous period. 
The growth of the market price was certainly significantly influenced by the reduction 
of areas on which pepper was grown in 2018 and 2019 (data shown in Table 2), which 
resulted in decline of total pepper production (data shown in Table 3). Since there was 
a smaller amount of pepper on the market compared to the previous period, this greatly 
influenced the increase in its market price. 
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Due to the impact of variable costs on the amount of gross margin in pepper production, 
it is necessary to determine and analyze the structure of variable costs and see which 
costs have the largest share in this structure.

Figure 2. Structure of average variable costs in pepper production for the 2015-2019 period

Source: Authors’ calculation based on data collected from the ISAA survey on selected family 
farms

Based on the presented structure of average variable costs in pepper production (Table 
2), it can be concluded that seed costs (29.63%) and fertilizer costs (20.74) have a 
dominant share. The costs of contracted services have a slightly smaller share, which 
makes up 20.56% of the total variable costs in the production of pepper. They are 
followed by pesticide costs with 17.57% and diesel fuel costs with 11.50%.

The gross margin in the production of pepper was highest in 2018, when it amounted 
to 2,244,192.78 dinars/ha, while a slightly lower result was achieved in 2019. In other 
years, the gross margin was lower, while the lowest amount was recorded in 2016, when 
it amounted to 1,002,580.68 dinars/ha. The indicators obtained from the calculation of 
base indices show that the gross margin in pepper production varied over the years. In 
2016, the gross margin was 20.50% lower compared to the base year, while in 2017 
it was slightly lower compared to 2015 (by 1.59%). In the remaining two observed 
years, the gross margin of pepper was higher compared to the base year (2015), in 2018 
by 77.96% and in 2019 by 59.57%. The indicators obtained from the calculation of 
chain indices indicate variations in the amount of gross margins between the analyzed 
years. In 2016, the gross margin was 20.50% lower compared to 2015, and in 2017 it 
was 23.78% higher compared to 2016. In 2018, the growth trend of the gross margin 
continued and then there was an increase of 80.84% compared to the previous year. In 
2019, the gross margin decreased by 10.34% compared to the previous year.

The obtained financial indicators of pepper production on farms in the Republic of 
Serbia in the 2015-2019 period show that the largest share of gross margin in the value 
of production was in 2018 (when the largest amount of gross margin was recorded) and 
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it amounted to 72.86%. A similar result was recorded in 2019, while in other years the 
share of gross margin in the value of production was somewhat lower, at the level of 
about 60%.

There is an opinion that the gross margin is an important indicator that the company 
(farm) creates in relation to competitors (Engle, 2013). For the purposes of assessing 
economic efficiency, it is important to compare the gross margin with a similar farms, 
taking into account whether it is production in the open field or in greenhouses, or 
whether it is a conventional method of production, or it is an organic production 
(Lampkin et al., 2001).

The previous analysis indicates that the selling price of pepper had a dominant influence 
on the value of production, and thus on the amount of gross margin, and it ranged from 
49.41 to 66.23 dinars/kg. The lowest price of pepper was recorded in 2017, while the 
highest price was recorded in 2018. If we take into account the indicators that show 
significant changes in the value of production and gross margin between 2017 and 
2018, it can be concluded that the price had a great impact on the changes. In 2015 and 
2016, the price of pepper was around 51 dinars/kg, and in 2019 it was 63.65 dinars/kg.

Sensitivity analysis of gross margin in pepper production according to the 
changes in price and yield level

Sensitivity analysis of gross margin in pepper production according to the changes in 
prices and yields for the 2015-2019 period on the basis of a five-year price average, 
yields and gross margins achieved on the surveyed farms is shown in Table 5.

Table 5. Sensitivity analysis of gross margin in pepper production according to changes in 
prices and yields

Yield (kg/ha)

Price (RSD/kg)

-20% -10% Average +10% +20%

44.98 50.60 56.22 61.84 67.46

-20% 30,049.33 791,990,68 960,928,00 1,129,865.32 1,298,802.65 1,467,739.97

-10% 33,805.49 960,928,00 1,150,982.49 1,341,036.98 1,531,091.46 1,721,145.95

Average 37,561.66 1,129,865.32 1,341,036.98 1,552,208.63 1,763,380.28 1,974,551.94

+10% 41,317.83 1,298,802.65 1,531,091.46 1,763,380.28 1,995,669.10 2,227,957.92

+20% 45,073.99 1,467,739.97 1,721,145.95 1,974,551.94 2,227,957.92 2,481,363.90

Source: Authors’ calculation based on data collected from the ISAA survey on selected family farms

Based on the collected survey data on gross margins on farms where pepper is the 
dominant crop in the period 2015-2019, the average price, average yield and average 
gross margin in pepper production were calculated. The average price of pepper for 
the mentioned five-year period was 56.22 dinars/kg, the average yield was 37,561.66 
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kg/ha, while the average gross margin was 1,552,208.63 dinars/ha. Based on the 
sensitivity analysis of the gross margin in pepper production, it can be concluded that 
when reducing the price and yield of peppers by 20%, the amount of gross margin in 
pepper production is reduced by about 50%, while increasing the price and yield by 
20% would lead to an increase in gross margin by almost 60%. Changes in the price 
and yield of peppers have the significant impact on the amount of gross margin in 
pepper production.

It is interesting to note that the price of pepper has significant oscillations in the past 
15 years and that the price ranged from 188.3 EUR/t (2006) to 447.8 EUR/t (2017). 
Based on the model used by a group of authors (Mihajlović et al., 2019) for the 
purpose of forecasting the price of pepper for the period of five years (2018-2022) it 
is expected that the selling price of pepper will continue to grow and in 2022 it will 
amount to 530.8 EUR/t. This is important information for business planning purposes 
in the coming period. Additionally, the price of pepper varies between seasons, as well 
as between years. Seasonal variations can be explained by the influence of weather 
conditions, the occurrence of diseases and pests, while variations in prices between 
years can be explained by variations in areas sown and yields obtained, as well as 
due to climatic factors (Kelley and Boyhan, 2009). Starting from the stated point of 
view, the profitability of pepper production is determined by the quality and quantity of 
pepper produced, as well as their selling prices (Russo & Vincent, 2012).

Sensitivity analysis of gross margin in pepper production according to the 
changes in the amount of variable costs

Table 6 shows the analysis of the gross margin sensitivity in pepper production according 
to changes in costs that have the largest share in the structure of variable costs. Based 
on the collected data, it was determined that the share of seed costs makes up around 
29.63%, while fertilizer costs make up 20.74% of the total variable costs. In third place 
according there are the costs of contracted services, which participate by 20.56%.

Table 6. Sensitivity analysis of gross margin in pepper production according to the changes in 
seed and fertilizer costs

Fertilizer costs (RSD/
ha)

Seed costs (RSD/ha)

-20% -10% Average +10% +20%

171,056.39 192,438.44 213,820.49 235,202.54 256,584.59

-20% 119,759.28 1,624,912.55 1,603,530.50 1,582,148.45 1,560,766.40 1,539,384.35

-10% 134,729.19 1,609,942.64 1,588,560.59 1,567,178.54 1,545,796.49 1,524,414.44

Average 149,699.10 1,594,972.73 1,573,590.68 1,552,208.63 1,530,826.58 1,509,444.53

+10% 164,669.01 1,580,002.82 1,558,620.77 1,537,238.72 1,515,856.67 1,494,474.62

+20% 179,638.92 1,565,032.91 1,543,650.86 1,522,268.81 1,500,886.76 1,479,504.71

Source: Authors’ calculation based on data collected from the ISAA survey on selected family farms
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Based on the collected survey data of gross margins on farms where pepper is the 
dominant crop in the 2015-2019 period, the average variable costs were calculated. The 
largest share in the variable costs’ structure have the costs of seeds and fertilizer. Average 
costs of pepper seeds for the analyzed 2015-2019 period amounted to 213,820.49 dinars/
ha, while the average costs of fertilizers amounted to 149,699.10 dinars/ha. When the 
costs of seeds and fertilizers are reduced or increased by 20%, the gross margin in the 
production of pepper increases or decreases by about 5%. Based on the analysis, it can 
be concluded that the changes in the amount of costs that have the largest share in the 
structure of variable costs (in this case the costs of seeds and fertilizers), do not have a 
significant impact on changes in gross margin in pepper production.

Economic sustainability of pepper production in the Republic of Serbia

Competitiveness can be viewed from at least two points of view: how successful the 
entity is in relation to other farmers (expressed through profitability, market share) and 
secondly the ability to offer products of appropriate quality at a lower price, or higher 
quality at the same selling price as competitors, which assumes lower production costs, 
the application of modern technology and higher productivity (Ion et al., 2019).

Having in mind the fact that family farms appear as the key actors of agricultural production 
in the Republic of Serbia, the question of their competitiveness can be quite justifiably 
raised. Namely, the average age of household members is extremely unfavorable in order 
to cope with the challenges that the wave of changes at the global level brings. The key 
challenges are reflected not only in intensive climate changes, which undoubtedly affect 
the quality and quantity of pepper production, especially due to the fact that in Serbia it 
is mostly carried out outdoors, but also due to unfavorable economic trends, regulatory 
changes, globalization of supply chain operations, changes in quality standards and the 
emergence of modern technology (Bodiroga et al., 2018). Additionally, the technology of 
production, processing and sale of agricultural products has changed (Repar et al, 2018). 
In modern business conditions, entire supply chains compete with each other (Savić et 
al., 2016). A horizontal link in the supply chain means that small farmers can work with 
commercial pepper producers. Vertical connectivity implies that different participants 
cooperate with each other, thus providing a benefit in the form of skills transfer from 
one participant to another, which consequently reduces transaction costs (Makoka et al., 
2010). Relationships and conflict avoidance relationships can contribute to maintaining 
and improving product quality, increasing sales volume and reducing production costs, 
while maintaining market share (Belaya et al., 2016). However, for economic success, it 
is not enough just to produce a quantity of products of a certain quality, but the conditions 
under which the placement of these products is carried out are also of key importance. 
Research shows that reducing the costs of sales in the agricultural sector is closely related 
to an increase of productivity (Staboulis et al., 2019).

Although the projections indicate that a growing trend in the selling price of pepper can be 
expected in the upcoming period, the experiences so far remind us that surprises are quite 
possible. In addition, the question is open how much farmers benefit from high market 
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prices in retail and whether they will be ready to continue with the given production in 
the future due to all the described risks? Due to the pronounced volatility of sales prices, 
one of the ways to protect farmers from price risks is contracting (contract farming), 
i.e. concluding contracts with customers, which will specify the quantity, quality and 
selling price of the product. The results of previous research indicate that in this way it is 
possible to ensure vertical integration in the supply chain and at the same time to reduce 
transaction costs and strengthen the economic status of farmers (Harish 2019).

Conclusion

The paper discusses the trends of areas sown under pepper on the territory of the 
Republic of Serbia with the aim of assessing the sustainability of this production 
through the prism of economic indicators, given its significant contribution to exports 
and total GDP. The observed negative tendencies, such as the pronounced oscillation of 
production costs and sales prices, significantly complicate the production planning and 
open a number of existential issues that farmers face with.

The fact that farmers represent one of the segments in the agri-food supply chain, 
provides them with the opportunity to improve their position through cooperative 
relations with other participants. In reality, it is not uncommon for production costs and 
product sales prices to move in the opposite direction, which affects negatively gross 
margin as one of the key indicators of value creation. Protection against price risk can 
be achieved by negotiating the prices at which the farmers will deliver their products. 
Namely, the sensitivity analysis conducted in the paper indicates that in the case of a 
decrease in prices and yields (production value) by 20%, the gross margin decreases by 
about 50%. Contracted farming is one of the options that can reduce price risk on the 
sales side and can contribute to the improvement of the profitability for farmers, and 
thus the sustainability of this production.
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