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Abstract: Medicinal and aromatic plants are of greater economic benefit than
arable crops. Lavender plays a particularly important role among these plants.
Understanding the economic viability of growing medicinal and aromatic
plants is an important step in developing future policies. The cultivation of
medicinal and aromatic plants can be highly profitable, both financially and
economically, for small-scale producers and can provide a decent standard of
living for many people. However, the authors of the article point out that it is
essential to assess the economic viability of lavender as a perspective crop.
Many people start lavender cultivation without thinking it through, and sales
can also be a barrier to cultivation. They do not look at the market, they do not
make economic calculations. However, in many cases, the authors are forced
to use modelling because the small growers themselves do not have the
information that would allow them to correctly calculate the profitability of the
crop.

International literature does not deal really in depth with the specific economic
analysis of lavender cultivation. Therefore, we considered it important in our
work to examine the effectiveness of growing this plant in Hungary based on
specific cultivation data. The basic data required for the calculation were
provided by Hungarian producers, on the basis of which we calculated the costs
of establishing and cultivating the plantations, as well as the profitability of
production. The main aim of this work is, however, to show a method for
carrying out an economic analysis of a medicinal or aromatic plant.
Keywords: lavender, cultivation, production, economic evaluation, profitability
studies

1. Introduction
1.1 The economic side of global lavender farming

Mervliit et al. (2021) calculates the costs of lavender cultivation by cost
item according to Table 1.

Costs Dollars/hectare Cost structure %
fertilizer 137.78 8.86
labor 451.15 29.01
machine rental fees 219.5 14.12
other variable costs 28 1.8
working capital interest 41.82 2.69
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Variable costs 878.23 56.48
general costs 26.35 1.69

land rental fees 270.41 17.39
loan interest 76 4.89

depreciation 304 19.55

Fixed costs 676.72 73.52
Total production costs 1554.95 100

Table 1. Performance of the herbal sector
Source: Mervliit et al. 2021 — edited by authors

Konti¢ and Vasi¢ (2022) determined the cost structure of lavender
cultivation according to Table 2. The authors concluded that basic knowledge
is required in the following areas for lavender essential oil production:
technology, marketing, investment funds, and partnership with a university.
The lack of a market infrastructure for lavender is an obstacle to profitable
farming. The key to higher profits is the production of value-added products
made from lavender.

Costs and revenues Value (Euro)/hectare
Variable costs 798.4
Fixed costs 615.2
Gross profit 1541
Net profit 926

Table 2. Performance of the Serbian herbal sector
Source: Konti¢ — Vasi¢ 2022 — edited by authors

When examining lavender producers, two countries stand out as
significant players in the global market: France and Bulgaria. In 2016, 380
tons of lavender essential oil were produced, 280 tons of which came from
Bulgaria and the remaining 100 tons from France (Grily — Kmetija 2018).

Producers worldwide use more than 30 varieties of lavender to produce
lavender essential oil. Each variety of lavender is known for different
purposes. The highest-quality organic lavender oil is Bulgarian lavender
essential oil, the best variety being "Lavandula vera", also known as
"Bulgarian lavender" (Lesage-Meessen et al. 2015).

Ernst (2017) stated that lavender farms often integrate agro-tourism
into their operations as a direct sales opportunity and a means of diversifying
their income sources. Examples of agro-tourism include tours, harvesting, and
lavender festivals. Some farms set up event centers on the farm to host
weddings and other events, or build vacation homes to attract tourists.
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According to Csiba et al. (2024), in addition to the production and
processing of agricultural products, newly introduced diversified services such
as rural tourism or the production of high-quality food products with higher
added value based on fresh traditional recipes are of particular importance, as
there has been increased consumer demand for these services and products in
recent times. In the best-case scenario, emerging consumer demand manifests
itself as solvent demand, which is why it is worthwhile for farms to diversify
their activities and products and, at the same time, to produce higher value-
added products with a higher level of processing, as this can increase sales
revenue and profits.

Korkmaz and Giiler (2018) published the results of their economic
analysis of lavender cultivation in Turkey. As a result of cultivation, the
internal rate of return (IRR) is 22.59% for wet lavender and 29.24% for dry
lavender. Lavender cultivation proved to be economical in both cases (wet and
dry), as the Central Bank's interest rate was 13.37% during the period under
review. Income from lavender cultivation accounts for about half (48.8%) of
household income from crop production and 37% of total income. Another
group of lavender researchers, Mevliit et al. (2021), determined the average
yield of lavender farms to be 1,636.70 kg/hectare, while the production cost
of 1 kg of lavender was determined to be USD 0.95. The average selling price
of 1 kg of lavender on the farm was USD 1.57/kg, and the GPV from lavender
cultivation was USD 2,573.31/hectare.

Indian researcher Tripathi (2023) reports significant government
support for lavender cultivation. He notes that the government's efforts to
support lavender cultivation have helped many farmers. This has allowed them
to diversify their crops and generate additional income. The Indian
government is taking various initiatives to promote lavender cultivation. In
addition, the government has established training and awareness programs for
farmers.

In his work, Sayner (2020) asks the question: "How profitable is
lavender cultivation in the US?" Modern Farmer ranks lavender among the
five most valuable crops that can be grown in the US. Compared to traditional
crops such as corn or soybeans, which typically yield less than $1,000 per acre,
the choice is obvious. An efficient lavender farm can generate up to a hundred
times more revenue on the same amount of land. Larger farms specializing in
lavender can earn hundreds of thousands of dollars annually. Purple Haze
Farms in Washington produces more than $1 million worth of lavender
annually on seven hectares. Fresh lavender bouquets can easily sell for at least
$5 at the local farmer’s market. What they cannot sell, they dry and sell to
florists or crafters. If you are willing to make your own lavender-scented soaps
or creams, you can increase your profits from lavender up to fivefold. The
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author also explains that agrotourism is another possible source of income for
lavender growers.

1.2. The economic assessment of medicinal and aromatic plants in
Hungary

The cultivation, processing, and trade of medicinal and aromatic plants
are still a successful industry in Hungary today. According to official data
from TRAFFIC International, Hungary is currently among the major
suppliers, with approximately 5480 tons of aromatic plant materials. In
Hungary, medicinal and aromatic plants are still grown on a relatively large
area and in large quantities. In recent years, the area used for medicinal plants
has been 37-42 thousand hectares, with plant material production of around
35-40 thousand tons. However, it must be acknowledged that if the Hungarian
medicinal plant cultivation sector fails to respond to international challenges,
it will fall dramatically behind in the competition (Bernath 2022).

Among the most important challenges to international
competitiveness, the first is to abolish the outdated domestic quality control
system in Hungary. At the same time, it is inevitable to introduce
comprehensive quality assurance and certification systems across the sector
and to review the current outdated regulatory system (Borbélyné 2010).
Unfortunately, there are tangible signs of this. While Hungarian herbal exports
amounted to almost 14000 tons in 2015, they reached a total of only 7000 tons
in 2022, with imports nearly double that amount. This represents a decline of
more than 50% in production (NAK, 2023). The domestic processing industry
is also unable to compete with its European rivals. It is no coincidence that
economic analysts claim that "the domestic renaissance of medicinal herbs is
still ahead of us" (Németh 2023). Despite all these difficulties, the profession
is unanimous in its opinion that it is worth carefully considering entering into
the cultivation of medicinal and aromatic plants (Takacsné 2004). According
to the president of the Hungarian Medicinal Plant Association and Product
Council, the sector is experiencing a renaissance. According to the expert,
there are 13 medicinal plant species on the list for which, in addition to area-
based support, further production support can be claimed, but other
diversification activities can also generate resources (Agroinform 2021).

Unfortunately, there is no relevant literature presenting the economic
aspects of lavender. Specific data on lavender can only be found on a few
websites. A WB page provides advice on dealing with specific problems.
According to them, a market must be found for the lavender grown. If someone
wants to engage in serious cultivation, they must have a specific business plan.
Even before cultivation, it is necessary to know exactly how the lavender will
be sold and whether there will be any demand for it at all. In order to calculate
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this, it is first necessary to know the expected amount of essential oil.
Lavandula angustifolia reaches its full size at around 5 years of age, at which
point, according to Hungarian literature, we can expect around 20-26 liters of
oil per hectare (Lavender Magazine, n.d.).

The Hungarian agricultural sector portal reports that there is a demand
for dried, crushed lavender in Hungary. However, it should be noted that
producing 1 kg of crushed lavender requires a lot of labor, and the price is
quite low; today, the price of dried lavender in Hungary ranges from 12.5 to
37.5 euro/kg. It also warns that many people rush into lavender cultivation
blindly, trusting in the willingness of wholesalers to buy their produce.
Unfortunately, there is no established buyer base for lavender in Hungary (as
there is in Bulgaria, for example). Therefore, if one want to grow lavender for
sale, you should first sign a contract with a prospective buyer (Agrarszektor
2020).

According to Csiba et al. (2024), unfortunately, the sales channels for
agricultural products in Hungary are currently underdeveloped and poorly
organized. A solution to this problem could be the widespread dissemination
and application of digitalization in agriculture, which would open up new sales
channels. All these possibilities have already been outlined in Hungary's
Digital Agricultural Strategy. In addition to opening up sales channels, the
above-mentioned strategic plan also recommends the use of higher-level
digital precision technologies that promote higher-level processing of
products and their development into products with higher added value. In
addition, it emphasizes the need to make communication and thus business
relations more efficient, which is also made possible by the widespread
dissemination and application of digitalization. All of the above factors can
increase sales efficiency and help balance the power relations in the food
chain, while more efficient sales and the production of higher value-added
products can lead to higher incomes for farmers. This enables higher levels of
local processing and more efficient sales from rural areas, which brings high-
quality, traditionally produced products to consumers with solvent demand,
all of which contributes significantly to agricultural producers earning
adequate incomes and remaining in rural areas.

According to Csiba et al. (2024), sustainable production and the related
knowledge and attitudes are also key factors, as sustainability today and
increasingly in the future means not only environmental sustainability but also
economic sustainability. One way to increase sustainability is through the use
of precision technologies in agriculture.

Erdei-Gally and Viagéany (2022) stated that precision farming
represents the practical application of digitalized agriculture and the use of
digital solutions in agriculture, where developments are aimed at more
competitive farming and increased efficiency, while also placing great
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emphasis on environmental sustainability. This technology can even facilitate
the transition to organic farming. Herbs such as lavender are suitable for
organic farming, contributing to the European Union's future goal of having
25% of agricultural production come from organic farming.

2. MATERIALS AND METHODS
2.1. The conditions of lavender cultivation under investigation

The businesses examined are located in western Hungary and consist
of productive plantations with an average area of 4 hectares. The Budakalaszi
80 (Hungarian) variety was used for cultivation. It is characterized by its long
lifespan and average height of 30-60 centimeters, which can reach 60-120
centimeters with proper care. The plant blooms in late June to early July.

2.2. Methodology
2.2.1. Cost calculation

The family business accounts for its expenses according to the rules of
single-entry bookkeeping. Therefore, we have collected material and wage-
related costs by cost type. We have taken depreciation and other costs into
account as a lump sum.

Material costs related to lavender cultivation only include fuel costs
for machinery used in lavender cultivation. Given that fuel prices change
several times during the year, fuel costs were calculated using the annual
average price.

Personnel costs related to cultivation included wage costs,
contributions, and personnel-related payments. When calculating personnel
costs, we multiplied the amount of labor used in the operations by the
minimum wage for 2025 and its contributions, as well as the cost of public tax
stamps for temporary workers. We calculated the cost of our own and
temporary workers at 5 euro (Hungarian minimum wage).

When calculating depreciation, we multiplied the cost of the plantation
by 10 % (this is the depreciation rate applicable in Hungary). The cost of the
machine purchased for mechanical harvesting was 12500 euro, in Hungary,
for which an annual depreciation rate of 14.5% can be applied.

Other costs include costs incurred in connection with the breakdown
and repair of machinery used for cultivation, which were determined on the
basis of invoices collected during the year. These include, among other things,
the accountant's fee, telephone, internet, paper, machine services, and
membership fees.
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2.2.2. Calculation of revenues

Sales revenue is the monetary value of the products sold. Sales revenue
= yield (quantity sold) x average selling price. The most important factors
influencing yield are the quality of the soil and weather conditions. Both
factors play a major role in the success of lavender cultivation. Another
important consideration is that the plants should be taken to the distillery as
soon as possible after harvesting, so it is advisable to choose the plant closest
to the farm, as is the case with the company under review.

Cultivation is linked to area-based support per hectare, which amounts
to 150 euros per hectare, furthermore the Hungarian agricultural producers are
entitled to claim back tax on diesel used in agriculture up to a maximum of
0.31 euro/liter.

2.2.3. Calculation of the results

The result of cultivation is the difference between the income and costs
for a given year. Result = Sales revenue — Total costs

Indicators of profitability for lavender cultivation:

Unit cost: The cost per unit of production (yield) given a specific cost
structure. When calculating, the business determines the cost per unit of the
product produced. Unit cost = Total cost/Yield

Economic efficiency is a relative efficiency indicator, as more
economical production improves the efficiency of expenditure. It can be
determined how many kilograms of yield can be produced in the business
using one euro. Economy = (Yield/Total cost)

Efficiency: The ratio of output to input. The relationship between the
products, services, and other results produced during a given activity and the
resources used to produce them. Asset value = Total cost - Labor cost

When determining Efficiencyi, we get an answer to the question of
how much yield the company produces when using a unit of asset value.
Efficiency; = Yield/Asset value

When determining Efficiency2, we get the result of how much asset
value is needed to produce 1 ton of yield. Efficiency, = Asset value/Yield

When calculating Efficiencys, we can determine how many euro of
production value are generated per unit of asset value used. Efficiencys =
Production value/Asset value

By calculating Efficiencys, we can determine how much asset value
the company uses to produce one euro of production value. Efficiencys = Asset
value/Production value

Profit is the portion of sales revenue that exceeds total costs. Profit =
Sales revenue - Total costs
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Profitability: Profitability indicators show the ratio of profit to some
basis of comparison, expressed as a percentage

Profitability; shows the amount of profit achieved per unit of cost.
Profitability; = Income/Total cost

Profitability% shows the amount of profit achieved per unit of cost,
expressed as a percentage. Profitability % = Profit/Total cost * 100%

The income per unit area can be used to determine how many hectares
of land the business needs to cultivate lavender in order to ensure an adequate
livelihood. Profitability, = Profit/Production area

Profitability; answers the question of how much profit can be
generated from the production of 1 ton of lavender. By determining this
indicator, we can find out how many tons of lavender a business would need
to produce in order to ensure an adequate livelihood. Profitability; =
Profit/Yield

3. RESULTS
3.1. The cost of the lavender plantation

Before planting lavender, the soil surface was prepared by plowing in
the fall, leveling the soil surface, harrowing, and removing weeds. Before
plowing, 35 tons of organic fertilizer were applied.

The lavender was planted by hand in October using bare-root
seedlings, as these were much cheaper than seedlings with root balls. A total
of 12,500 plants were planted per hectare.

Standards of .Operatl(.)n Unit cost Operating
Item overation time required (euro/hour) cost
P (hours) (euro/hectare)
Plowing 1
hectare/hour ! 125 125
Disc harrowing 2,5 hectare /h 0.4 50 125
Fertilization 1 hectare /h 1 113 113
Price Of organic 35 t/hectare 20 700
fertilizer euro/ton
Planting 60 plant/h 210 5 1050
Seedling 12500 0.5 euro/pc 6250
pc/hectare
Mec'llan}cal row 2 hectare /h 05 50 75
cultivation (3x)
Hoeing (2x) 100 m*h 100 5 1000
Shoot pruning — 2x (in 140 pc/h
the 1st and 2nd year) 180 > 1800
Replacement (8%) 40 plant/h 25 5 125
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Seedlings for

1000 pc/

0.5 euro/pc 500
replacement hectare
Harvesting of products 40 m*h 250 5 1250
Total 13113
Yield Purchase Value of
price Product
Value of product 0.5 2.5 1250
ton/hectare euro/kg
Total cost of 11863
plantation

Table 3. Initial costs of the lavender plantation (one hectare)
Source: own calculation

Row cultivation was carried out four times in the lavender plantation,
supplemented by two rounds of hoeing. The first-year lavender was cut back,
and the second shoot cutting was also done by hand. In the first year, dead
plants were replaced in an attempt to avoid a reduction in yield later on. The
planting operations and cost calculations are shown in Table 3.

3.2. Costs of a productive lavender plantation

Mechanical row cultivation is carried out four times a year. The work
norm for row cultivation is 2 hectares per hour, meaning that the total time
required for the work is 2 hours. Four liters of fuel were used per hectare for
the operation. At an average price of 1.5 euros/liter, the 16 liters of fuel
represented a material cost of 24 euros.

The lavender was hoed twice a year with the help of seasonal workers.
The operation required a total of 500 working hours, which cost 2,500 euro.

In the fourth year, the company harvested 3.5 tons of crops. The work
norm for manual harvesting is 5.25 kg per hour, so 667 working hours were
required to harvest the entire crop. The cost of harvesting was 3335 euros, and
transporting the crop cost the company 125 euros.

The standard rate for machine harvesting is 625 m*hour, meaning that
the operation can be completed in 16 hours. The fuel consumption is 80 liters
per hectare, which assumes a cost of 1,200 euro. Five people are needed to
operate the machine. The labor costs for the workers amount to 400 euros for
the company.

As part of the pick-your-own campaign, five people worked for three
days, eight hours a day, at a labor cost of 600 euros.

Other costs included the cost of repairs and parts for breakdowns, the
accountant's fee, administrative material costs, and membership fees, which
increased the total cost by 1050s euro.
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The depreciation of the plantation is determined by multiplying the
acquisition cost by the depreciation rate. Depreciation value: 11863 euros * 10
% = 1186.3 euro/year. Depreciation of the harvesting machine: 12500 euros
(acquisition cost) x 14.5 % = 1812.5 euro/year. Table 4 summarizes the costs
incurred in lavender cultivation, grouped according to the method of
harvesting.

Harvesting

method Costs Euro

fuel costs + manual labor +
Manual harvesting | transportation costs + other costs + 8220.3
depreciation

fuel costs + labor costs + transportation

Mechanical P
. + other costs + depreciation of| 6485.3
harvesting . . .
plantations and harvesting equipment
Pick your own fuel costs + labor costs + transportation
: o 5485.3
promotion costs + other costs + depreciation

Table 4. Costs incurred during lavender cultivation
Source: own calculation

3.3. Revenue and income from lavender cultivation

The revenues varied depending on the different harvesting methods.
Revenue without subsidies, in the case of sale to distilleries and dryers:

Revenue = yield x average selling price (in Hungary), that is 3 tons x
2,750 euros/ton. The 4-year-old plantation generated sales revenue of 8,250
euro when sold to a distillery, and with area-based subsidies, the annual
revenue per hectare can be calculated at 8,400 euro.

Machine harvesting results in a higher number of leaves, which
reduces quality, so the purchase price is also lower (€2400/ton). Sales revenue
= Yield x Average sales price = 3 tons x 2,400 euros/ton = 7,200 euro/hectare.
With this harvesting method, the entrepreneur can claim a tax refund on diesel
fuel. The refundable amount is nearly 0,31 euros/ liter, which means that the
company is entitled to an additional income of 29.5 euro for the 96 liters used.
The area-based subsidies is 150 euro. The annual income of a company
choosing machine harvesting can thus be calculated at 7,379.5 euro. In the
case of pick-your-own harvesting, the average selling price is also nearly 25%
higher than the purchase price, but the yield of crops harvested is only 2.5
tons/hectare. In the case of pick-your-own harvesting, the revenue can be
calculated as follows: 2.5 tons x 3,000 euros/ton + 150 euro/hectare area-based
subsidy = 7,650 euro. The results of lavender cultivation are summarized in
Table 5.
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Harvesting method Costs Revenue Result
Manual harvesting 8220.3 8400 179.7
Mechanical harvesting 6485.3 7379.5 894.2
Pick your own 5485.3 7650 2164.7
promotion

Table 5. The results of one hectare lavender cultivation (in Euro)
Source: own calculation

The performance indicators for lavender cultivation are summarized

in Table 6.
C e Manual Mechanical Pick your
Economic indicator . .

harvesting harvesting own
Unit cost (€/kg) 2.74 2.16 1.83
Economic efficiency
(ke/€) 0.36 0.46 0.55
Efficiency; (kg/€)
(yield/asset value) 1.26 0.84 0.26
Efficiency> (€/kg)
(asset value/yield) 0.8 2 0.8
Efficiencys (€ pv/av)
(production value/asset 3.52 2.1 3.21
value)
Efficiency4(€ av/pv)
(asset value/ production 0.28 0.49 0.31
value)
Profitability %
(profit / total cost) x 100 2.2 14 393
Profitability, (€/hectare) 179.7 804 2 2164.7
(profit / area)
Profitability; (€/ton)
profit / yield) 40 307 1051.5

Table 6. Performance indicators for lavender cultivation
Source: own calculation

4. DISCUSSION
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We found few relevant publications providing a specific economic
analysis of lavender cultivation. In many cases, farmers do not perform
economic calculations or they are inappropriate, e.g., taking depreciation costs
into account, the revenue side of diesel fuel reimbursement, etc. In our work,
we used the available information and possible modeling methods.

It should be emphasized that in this work, we based our cost and profit
calculations on Hungarian production conditions. In our research, we
examined the effectiveness of possible harvesting options in Hungary. The
pick-your-own model yielded the most promising results, but it should not be
forgotten that this requires serious organization and recruitment efforts to
ensure that the entire crop is harvested. Furthermore, the pick-your-own model
significantly jeopardizes the condition of the plantation due to the behavior of
some pickers.

This work only takes into account the costs and revenues of selling to
the distillery. Nowadays, growers are increasingly drying the lavender they
produce, as this generates higher revenues and is also in line with buyer
demand. Based on interviews with several growers, it was found that they
make distillate from the plants they grow, but they don't make enough money
because of the high cost of contract processing. So, the growers have started
processing it themselves, which allows them to make more profit. It is
essential to account for the costs of processing, including the depreciation of
the distillery, in order to obtain a realistic picture of the results of their
activities.

In summary, the most important goal of our work was to present a
method that entrepreneurs can use to calculate the costs, revenues, and
profitability of their activities.

The authors of this paper did not use Al to write this article.
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