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SUMMARY

The paper presents the results of the gross margin of three lines of
production of medicinal herbs: mint, lemon balm and marshmallow. The
importance of improving the production of these herbs has been presented in the
form of gross margins. All three herb species achieved the highest gross margins
in 2023, which was the criterion for choosing them for the research. The structure
and participation of individual variable costs for all three production lines has been
presented in relation to total variable costs. A sensitivity analysis was performed,
in order to study the impact of price and yield changes (10% and 20% increase and
decrease in all three production lines, and the impact of changes in the two largest
costs for each production line, 10% and 20% increase and decrease in costs). Based
on all the analyses, it can be concluded that the production of mint, lemon balm
and marshmallow is very profitable, where around EUR 4,000—EUR 7,500 per ha
of profits can be achieved.
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INTRODUCTION

The Balkan Peninsula is one of the most important centers of biodiversity in
Europe, but the use of plant species in the traditional medicine of some Balkan
regions has remained insufficiently researched. Medicinal herbs in previous
periods had a much more versatile use (Zivkovié et al., 2020).

In terms of biological diversity, Serbia is one of the 158 best centres in the
world, and medicinal herbs are an integral part of Serbia's rich plant potential.
Due to its favourable climate and soil, Serbia is suitable for cultivation and more
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intensive production of medicinal herbs on larger areas. The production of
medicinal herbs is a great opportunity for development of small farms in rural
areas of Serbia. There are around 700 types of medicinal and aromatic herbs in
the Republic of Serbia, 420 of which have been officially registered, and about
270 in circulation. Regardless of great opportunities that the Serbian plant sector
has in the country’s economy, as well as many resources in the form of export,
processing, packaging, and cultivation of medicinal herbs, it has not still
sufficiently represented (Kostadinovic et al., 2013).

In the Republic of Serbia, the following medicinal, aromatic and spice
herbs are mostly grown: chamomile and mint, on 500 ha, parsley on 100-500 ha,
calendula on 100 ha, lemon balm on 50-100 ha, and basil on 10-50 ha. There are
also marjoram, thyme, marshmallow, fennel, sage, oleander, celery, oregano,
coriander, white scallion, valerian, which is grown in Banat on 50-100 ha, yellow
gentian, selenium, and comfrey, commencing to grown due to prospects of its
export to Switzerland

In recent years, there has been a high demand for medicinal herbs, in order
to trade them as industrial raw materials to be further processed into medicines,
cosmetic and hygienic products, spices and various extracts (Popovic et al., 2021;
2022a). The advantages of growing these herbs lie in having value-added
products on farms, in diversification of production, obtaining quality raw
materials, and in more rational use and revitalization of agricultural soil
resources, since these herbs are also grown on soil of poorer quality and in hilly
and mountainous areas that are completely acceptable for this production from
the ecological aspect. Furthermore, growing medicinal herbs preserves rare and
endangered plant species, especially those whose collection is prohibited or
limited. Due to its available natural resources, Serbia is suitable for intensive
cultivation of medicinal herbs, but farmers are advised to contract the sale
beforehand. Moreover, the production and processing of medicinal herbs
produces significant amounts of waste material that can be used as natural
fertilizer in organic agriculture, significantly contributing to the implementation
of the principles of circular bioeconomy and good agricultural practice. The
production of medicinal herbs is in accordance with the principles of organic
agriculture and sustainable rural development (Ugrenovic et al., 2015).

The traditional use of medicinal herbs while respecting the principles of
modern science has proven the presence of significant compounds in medicinal
herbs with high biological activity. The goal of improving this production, apart
from increasing farmers’ profit, is the development of food products that have a
positive effect on human health, prevent and reduce the risk of disease. The use
of medicinal herbs and their extracts in the food industry has created a wide
technological potential for the development of new technological processes and
products for different purposes. The market for medicinal herbs has been growing
at a rapid pace across the world. Farmers in Serbia should organize the production
of those medicinal herbs that traditionally thrive well in our agro-ecological
conditions and achieve good quality. Moreover, it would be good if the process
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of production of medicinal herbs (Popovi¢ et al., 2018; 2021; 2022a; 2022b;
Petrovi¢ et al., 2021; 2022; Buri¢ et al., 2023; Stevanovic¢ et al., 2023; Vasileva
et al., 2023; Filipovi¢ et al., 2021; 2023), inclined as much as possible to the
direction of organic agriculture (Radojkovi¢ et al., 2017). The aim of this study
is to show the results of the gross margin of three lines of production of medicinal
herbs: mint, lemon balm and marshmallow, as well as the importance of
improving the production of herbs in question.

MATERIAL AND METHOD

In order to assess the economic effect of certain lines of production of
medicinal herbs, the paper presents the gross margins for three lines of
production: mint, lemon balm and marshmallow. The methods comprised an
economic analysis of the production of medicinal herbs, primarily calculations
based on variable costs (gross margin), according to which the researchers
determined the basic economic parameters of production (value of production,
variable costs and gross margin) per unit area. When determining the optimal
volume and structure of production, calculations are often based on variable
costs, and the obtained indicators can be used as a good financial instrument for
making business decisions (Gogi¢, 2014; Petrovi¢ et al., 2021).

The data on which the gross margins for mint, lemon balm and
marshmallow production were calculated were obtained from data on the
production of the medicinal herbs collected and analysed by the Institute for the
Study of Medicinal Plants “Dr Josif Panci¢” (ISMP), in Belgrade, Serbia. The
reason for choosing these three species of medicinal herbs is that they achieved
the highest gross margin in 2023. Furthermore, the method of sensitive analysis
was used to determine which of the parameters is sensitive to change, and to
determine the impact of those changes on the gross margins.

RESULTS AND DISCUSSION

Table 1 shows the results for the gross margins of the investigated
medicinal herbs in the production year of 2023.

As shown in Table 1, it can be concluded that the highest value of
production and the highest gross margin is recorded in the production of
marshmallow. The value of marshmallow production in 2023 was EUR 24,000,
while the gross margin per unit area amounted to EUR 7,545. The value of mint
and lemon balm production was at a similar level amounting to EUR 7,200 and
EUR 7,500, respectively, while the gross margins of the productions in question
were also at a similar level (EUR 3,742 and EUR 3,938 per hectare). Although
the production value and gross margin of marshmallow was highest compared to
the other two productions, the share of gross margin in the value of marshmallow
production was 31.44%, while the share of gross margin in the value of mint and
lemon balm production was around 52%. The reason for this ratio lies in
significantly higher variable costs in marshmallow production than in the other
two productions.
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Table 1. Gross margins of production of the medicinal herbs in 2023 (per ha)

Gross Share of gross
Herbs Production Variable marain margin in
value costs production value
lue (EUR EUR (EUQR) duction val
(%)
Mint 7,200.00 3,458.00 3,742.00 51.97
Lemon balm 7,500.00 3,562.00 3,938.00 52.51
Marshmallow | 24,000.00 16,455.00 7,545.00 31.44
Source: Authors' calculation based on the data from ISMP
kg'ha Yield
v=914 29x
3000 RI=-5874
2500 .
-
2000
1500
1000
500
0

Marshmallow

Mint

Motherwor

Figure 1. Yield of Mint, Motherwort and Marshmallow

Table 2 shows the structure and participation of individual variable costs
in the production of the medicinal herbs in 2023.

Table 2 shows data on the amount and structure of variable costs in the
production of mint, lemon balm and marshmallow. It can be concluded that in
production of all three herbs, the cost of labour comprised the largest share of
costs. In the production of mint, the labour costs made 37.59% of the total
variable costs, in the production of lemon balm 40.71%, and in the production of
marshmallow as much as 82.04%.

The second largest cost was the cost of planting material in the production
of mint and lemon balm, amounting to 23.13% and 19.09% of the total variable
costs of the production of these herbs. With marshmallow, the situation was
slightly different, and after labour costs, the second largest variable cost was the
cost of fuel (6.78%). Therefore, it can be concluded that all three productions of
medicinal herbs are highly intensive, which is confirmed by the fact that the cost
of labour was the highest in the total variable costs.



Improvement of sustainable production of medicinal herbs - mint,... 53

Table 2. Structure and participation of individual variable costs in the production
of selected medicinal herbs in 2023 (per ha)

Herbs Mint Lemon balm Marshmallow
Mineral fertilizers 376.00 350.00 460.00
10.87% 9.83% 2.80%
Means of protection 76.00 76.00 140.00
2.20% 2.13% 0.85%
Planting

material/seeds 800.00 680.00 180.00
23.13% 19.09% 1.09%

Diesel fuel 666.00 666.00 1,115.00
19.26% 18.70% 6.78%

Drying costs 240.00 340.00 1,060.00
6.94% 9.55% 6.44%

Labour costs 1,300.00 1,450.00 13,500.00
37.59% 40.71% 82.04%

Total variable costs 3,458.00 3,562.00 16,455.00

Source: Authors' calculation based on the data from ISMP

A sensitivity analysis was done for all three types of production, namely
for the impact of price and yield on the gross margin, and the impact of the two
highest variable costs in the production of the three medicinal herbs in question.
Table 3 shows the sensitivity analysis of price and yield changes on the gross
margin in mint production.

Table 3 shows the sensitivity analysis of the gross margin in mint
production to price and yield changes. The analysis took into account changes in
price and yield (10% and 20% increase and decrease), and calculating the gross
margin in relation to the aforementioned changes. Based on the sensitivity
analysis, it can be concluded that with 20% increase in price and yield, the gross
margin of mint production would amount to EUR 6,910, which would be an
increase of 84.66% compared to the estimated gross margin of EUR 3,742.
Furthermore, if the price and yield were to decrease by 20% each, the gross
margin of mint production would amount to only EUR 1,150, which would be a
decrease of 69.27%.

Therefore, it can be concluded that mint production, despite a 20%
reduction in price and yield, would still give a good economic result in the form
of a positive gross margin.

Table 4 shows the sensitivity analysis of the impact of change in the two
largest variable costs on the gross margin in mint production.

Table 3. Analysis of the sensitivity of price and yield changes on the gross margin




Simié¢ et al. 54
in mint production (per ha)
Price (EUR/Kg)

-20% -10% Real 10% 20%

Yield (kg/ha) 3.20 3.60 4.00 4.40 4.80
-20% | 1,440.00 | 1,150.00 | 1,726.00 | 2,302.00 | 2,878.00 | 3,454.00
-10% | 1,620.00 | 1,726.00 | 2,374.00 | 3,022.00 | 3,670.00 | 4,318.00
Real | 1,800.00 | 2,302.00 | 3,022.00 | 3,742.00 | 4,462.00 | 5,182.00
10% | 1,980.00 | 2,878.00 | 3,670.00 | 4,462.00 | 5,254.00 | 6,046.00
20% | 2,160.00 | 3,454.00 | 4,318.00 | 5,182.00 | 6,046.00 | 6,910.00

Source: Authors' calculation based on the data from ISMP

Table 4 presents an analysis of the sensitivity of the gross margin in mint
production to changes in the two most common variable costs (in this case the
cost of labour and the cost of planting material). The analysis took into account
changes in the amount of the costs (10% and 20% increase and decrease), and
calculated the gross margin in relation to the aforementioned changes. Based on
the sensitivity analysis of the impact of 20% increase in labour costs and planting
material, it can be concluded that there is a decrease of 11.22% in the gross
margin, while the 20% decrease of the costs would lead to almost the same
percentage of increase in the gross margin.

Table 4. Analysis of the sensitivity of the change in the two largest variable costs
on the gross margin in mint production (per ha)

Labour costs (EUR/ha)

P|anting material -20% -10% Real 10% 20%

(EUR/ha) 1,040.00 | 1,170.00 | 1,300.00 | 1,430.00 | 1,560.00
-20% | 640.00 | 4,162.00 | 4,032.00 | 3,902.00 | 3,772.00 | 3,642.00
-10% | 720.00 | 4,082.00 | 3,952.00 | 3,822.00 | 3,692.00 | 3,562.00
Real 800.00 | 4,002.00 | 3,872.00 | 3,742.00 | 3,612.00 | 3,482.00
10% | 880.00 | 3,922.00 | 3,792.00 | 3,662.00 | 3,532.00 | 3,402.00
20% | 960.00 | 3,842.00 | 3,712.00 | 3,582.00 | 3,452.00 | 3,322.00

Source: Authors' calculation based on the data from ISMP

Table 5 presents an analysis of the sensitivity of price and yield changes to
the amount of gross margin in the production of lemon balm.
Table 5 shows the sensitivity analysis of the gross margin in the production

of lemon balm to changes in price and yield. It can be concluded that if there was
20% increase in price and yield, the gross margin of lemon balm production
would amount to EUR 7,238, which would be an increase of 83.80% compared
to the estimated gross margin of EUR 3,938 per ha. Moreover, if the price and
yield were to decrease by 20% each, the gross margin of lemon balm production
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would amount to only EUR 1,238 per ha, which would be a decrease of 68.56%.
Based on this analysis, it can be concluded that the production of lemon balm, as
well as the production of mint, despite the 20% reduction in price and yield,
would still give a good economic result in the form of a positive gross margin.

Table 5. Analysis of the sensitivity of price and yield changes to the amount of
gross margin in the production of lemon balm (per ha)

Price (EUR/KQ)

-20% -10% Real 10% 20%

Yield (kg/ha) 2.40 2.70 3.00 3.30 3.60
-20% | 2,000.00 | 1,238.00 | 1,838.00 | 2,438.00 | 3,038.00 | 3,638.00
-10% | 2,250.00 | 1,838.00 | 2,513.00 | 3,188.00 | 3,863.00 | 4,538.00
Real | 2,500.00 | 2,438.00 | 3,188.00 | 3,938.00 | 4,688.00 | 5,438.00
10% | 2,750.00 | 3,038.00 | 3,863.00 | 4,688.00 | 5,513.00 | 6,338.00
20% | 3,000.00 | 3,638.00 | 4,538.00 | 5,438.00 | 6,338.00 | 7,238.00

Source: Authors' calculation based on the data from ISMP

Table 6 shows the analysis of the sensitivity of the impact of change in the
two largest variable costs to the gross margin in the production of lemon balm.

Table 6. Analysis of the sensitivity of the change in the two largest variable costs
to the gross margin in the production of lemon balm (per ha)

Labour costs (EUR/ha)

Planting material -20% -10% Real 10% 20%

(EUR/ha) 1,160.00 | 1,305.00 | 1,450.00 | 1,595.00 | 1,740.00
-20% | 544.00 | 4,364.00 | 4,219.00 | 4,074.00 | 3,929.00 | 3,784.00
-10% | 612.00 | 4,296.00 | 4,151.00 | 4,006.00 | 3,861.00 | 3,716.00
Real | 680.00 | 4,228.00 | 4,083.00 | 3,938.00 | 3,793.00 | 3,648.00
10% | 748.00 | 4,160.00 | 4,015.00 | 3,870.00 | 3,725.00 | 3,580.00
20% | 816.00 | 4,092.00 | 3,947.00 | 3,802.00 | 3,657.00 | 3,512.00

Source: Authors' calculation based on the data from ISMP

Table 6 presents an analysis of the sensitivity of the gross margin in the
production of lemon balm to changes in the two most represented variable costs
(in this case, as in the case of mint production, these were the cost of labour and
cost of planting material). Based on the results of the sensitivity analysis, it can
be concluded that 20% increase in the costs of labour and planting material would
result in 10.82% decrease in gross margin, while 20% reduction of the costs
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would lead to almost the same percentage of increase in the gross margin.
Table 7 presents an analysis of the sensitivity of change in price and yield to the
gross margin in the production of marshmallow.

Table 7. Analysis of the sensitivity of price and yield changes to the gross margin
in marshmallow production (per ha)

Price (EUR/Kg)

-20% -10% Real 10% 20%

Yield (kg/ha) 9.60 10.80 12.00 13.20 14.40
-20% | 1,600.00 | -1,095.00 | 825.00 | 2,745.00 | 4,665.00 | 6,585.00
-10% | 1,800.00 | 825.00 | 2,985.00 | 5,145.00 | 7,305.00 | 9,465.00
Real | 2,000.00 | 2,745.00 | 5,145.00 | 7,545.00 | 9,945.00 | 12,345.00
10% | 2,200.00 | 4,665.00 | 7,305.00 | 9,945.00 | 12,585.00 | 15,225.00
20% | 2,400.00 | 6,585.00 | 9,465.00 | 12,345.00 | 15,225.00 | 18,105.00

Source: Authors' calculation based on the data from ISMP

Table 7 shows the sensitivity analysis of the gross margin in marshmallow
production to price and yield changes. Based on the results of the sensitivity
analysis, it can be concluded that 20% increase in price and yield of marshmallow
would result in the gross margin production of EUR 18,105 per ha, which would
be an increase of 239.96% compared to the estimated gross margin of EUR 7,545
per ha. Nevertheless, 20% decrease in price and yield would result in a negative
gross margin (EUR -1,095 per ha), which would be a decrease of 146.12%. Based
on this analysis, it can be concluded that marshmallow production is very
sensitive to changes in price and yield, which is also confirmed by the data on
projected gross margin. The increase in price and yield of 20% would result in a
large increase in the gross margin, almost 2.5 times higher, while the reduction
of 20% of the parameters in question would make the gross margin negative.

Table 8 shows the analysis of the sensitivity of the change in the two largest
variable costs to the gross margin in marshmallow production.

Table 8 presents the analysis of the sensitivity of the gross margin in
marshmallow production to changes in the two most common variable costs (in
this case, labour and fuel costs).

Based on the results of the sensitivity analysis, it can be concluded that the
increase in labour and fuel costs of 20% would result in a decrease of 38.74% in
a gross margin, while the reduction of 20% in the mentioned costs would lead to
almost the same percentage of increase in the gross margin.

Based on this analysis, it can be determined that changes in the two most
represented variable costs have a greater impact on changes in the gross margin
in the marshmallow production compared to changes in the costs in the
production of mint and lemon balm.
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Table 8. Sensitivity analysis of the change in the two largest variable costs on the
gross margin in marshmallow production (per ha)

Labour costs (EUR/ha)

Diesel fuel -20% -10% Real 10% 20%

(EUR/ha) 10,800.00 | 12,150.00 | 13,500.00 | 14,850.00 | 16,200.00
-20% | 892.00 | 10,468.00 | 9,118.00 | 7,768.00 | 6,418.00 | 5,068.00
-10% | 1,003.50 | 10,356.50 | 9,006.50 | 7,656.50 | 6,306.50 | 4,956.50
Real | 1,115.00 | 10,245.00 | 8,895.00 | 7,545.00 | 6,195.00 | 4,845.00
10% | 1,226.50 | 10,133.50 | 8,783.50 | 7,433.50 | 6,083.50 | 4,733.50
20% | 1,338.00 | 10,022.00 | 8,672.00 | 7,322.00 | 5,972.00 | 4,622.00

Source: Authors' calculation based on the data from ISMP

The results of many authors are in line with our results. The variety of soil
and climate factors and production at different altitudes (even extremely high) are
the objective basis of successful plantation production of medicinal plants in the
Republic of Serbia. in Serbia, only between 1300 and 1800 ha of medicinal plants
are planted annually. The European market shows an interest in high-quality
medicinal plants originating from our area, which would provide significant
financial results to business entities in the future. Incentive measures of the
Ministry of Agriculture, Forestry and Water Management aimed at the cultivation
of medicinal plants would significantly contribute to the development of hilly and
mountainous regions, as well as the entire rural community of the Republic of
Serbia (Cerani¢ et al., 2005; Popovi¢, 2008; Daji¢, Drazi¢, 2003). The sustainable
development of natural resources of medicinal and herbal plants directly depends
on the implementation and improvement of legislation and standards that need to
be harmonized with EU legislation and standards. Regardless of the great
potential of the plant sector within the economic system of the country, many
potentials, especially in export, higher stages of processing and cultivation of
medicinal plants (especially on the principles of organic production) have not
been used (Maleti¢ et al., 2010).

CONCLUSION

Serbia has excellent climatic and geographical conditions for growing
medicinal and aromatic herbs. Growing medicinal and aromatic herbs on farms
would create value-added products and be a source of additional farm income. In
order to improve the production of medicinal and aromatic herbs, it is necessary to
take a number of technological measures.

Based on all the aforementioned analyses, it can be concluded that the
production of mint, lemon balm and marshmallow is very profitable, where
around EUR 4,000 per ha and EUR 7,500 per ha of profit can be generated. A
possible obstacle to the production on larger areas could be high labour
requirements, which is confirmed by the fact that the cost of labour in all three
lines of production was largest of all variable costs. When it comes to the
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sensitivity to price and yield changes, mint and lemon balm production achieved
a positive financial result despite 20% decrease in both yield and price. Moreover,
a positive financial result is achieved due to the increase of the two largest
variable costs by 20% each, with other parameters unchanged.

Although marshmallow production can generate the highest financial
result per hectare, with an increase of 20% in both price and yield the financial
result of this production would be negative. Nevertheless, an increase in the two
largest costs with other parameters unchanged would achieve a positive financial
result. It can be concluded with a certainty that the introduction of profitable
medicinal herbs into the sowing structure would generate an additional income
on farms, and would increase the net profit of farms, as well as their economic
sustainability.
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