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Abstract: In recent years, the primary sector in Italy and elsewhere has been profoundly affected by
climate change and a deep economic crisis, mainly linked to stagnating prices and rising production
costs. Because of this situation, we are witnessing renewed interest in alternative agricultural
productions, which are characterized by their resilience and sustainability, including medicinal and
aromatic plants (MAPs). This sector is characterized by a certain heterogeneity due to the great
variety of species and their wide range of uses. Although these characteristics contribute to the
sector’s economic success, they also hinder its study due to commodity complexity and limited data
availability. At the farm level, the situation is complicated by the fact that MAP cultivation is often
embedded in complex cropping systems, and more rarely, is practiced exclusively or predominantly.
In light of these considerations, we concentrated solely on the agricultural phase of the supply
chain, using data available in the Farm Accountancy Data Network. We aimed to examine the main
structural characteristics and economic outcomes of Italian farms that grow MAP, as well as the
profitability of some of the species. To ensure accurate species classification, only MAPs exclusively
designated for botanical use in the Italian National List were considered. The analysis of farm
economic performance indicators (gross output, variable costs, gross margins, etc.) focused mainly on
the species most represented in the sample: saffron, rosemary, lavender, oregano, and sage. The results
indicate that the total gross output and gross margin show the best performance in the case of saffron
(66,200 and 57,600 EUR/ha, respectively) and rosemary (27,500 and 22,000 EUR/ha, respectively).
However, for saffron, the biggest cost concerns propagation (purchase of bulbs), amounting to 50% of
the variable costs, whereas fertilization ones are particularly high for sage and rosemary.

Keywords: medicinal and aromatic plant; Farm Accountancy Data Network; on-farm diversification;
economic performance indicators; lavender

1. Introduction

Medicinal and aromatic plants (MAPs) are plants or portions thereof used primarily
for their medicinal or aromatic properties in pharmaceutical, nutraceutical, phytothera-
peutical, cosmeceutical, etc., industries [1]. This is due to the multitude of biologically
active secondary metabolites present in these plants, which allow them to be formulated
into a wide range of commercial products [2], to the extent that these species are globally
considered an important source of income for farmers in rural areas, fostering enormous
trade from the local to the international level [3]. World trade in MAP resources is expected
to grow annually at a rate of between 10 and 12%, driven by the phytotherapy sector, whose
sales, according to Future Market Insights, will approach USD 500 billion by 2033, with
a growth rate of around (%) over the forecast period [4]. Globally, the main suppliers of
MAPs are, for Asia, China and India, for Africa, Egypt and Morocco, and for South America,
Peru and Chile, while the most important suppliers of MAPs in Europe are Poland and
Bulgaria [5]. At the European level, at the end of 2020, MAPs were cultivated on an area of
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more than 200,000 hectares, remaining a niche phenomenon compared to other crops [6],
even though Mediterranean countries benefit from a number of favorable agro-climatic
conditions, which make them ideal for MAP production and harvesting [3,7–12]. As far as
Italy is concerned, the MAP sector is a niche industry that is gaining more attention due to
the growing demand for natural products for people, pets, and home care [13–15]. This
sector is becoming increasingly popular among agricultural and industrial enterprises [6],
which are actively seeking new markets, especially during the current global crisis that
began a decade ago and has intensified due to the pandemic. This crisis threatens the
future of younger generations, making it more important to explore alternative industries
like MAPs. Italy enjoys an enormous heritage of plant biodiversity [16], which can be
enhanced and protected through the growth of an innovative and sustainable Italian MAP
supply chain [17]. In 1987, the United Nations Brundtland Commission defined the term
“sustainability” as “meeting the needs of the present without compromising the ability
of future generations to meet their own needs” [18,19]. This implies that to preserve the
conditions and vital resources necessary for the survival of future generations, a commit-
ment to the adoption of sustainable practices by both consumers and companies is essential.
To achieve this goal, the adoption of sustainable practices throughout the entire supply
chain, including the careful selection of cultivation sites based on species needs, embracing
conservative agriculture, and incorporating innovative techniques like hydroponic cultiva-
tion [20], as well as leveraging new technologies in post-harvest processing, can markedly
diminish the sector’s environmental impact, thereby positively influencing biodiversity
conservation [17,21–25]. To this end, the cultivation of MAPs in Italy is regulated, as of
2018, by the Testo Unico in materia di coltivazione, raccolta e prima trasformazione delle
piante officinali, pursuant to the Legislative Decree 75/2018.

According to the crop data available for 52 plant species from the farm files of the
Italian Agricultural Payments Agency (AGEA), the total area planted with MAPs in Italy
amounted to approximately 38,970 hectares (ha) in 2019 (Figure 1). As can be seen from the
graph, the available data show a certain concentration of MAPs in specific areas, which
is well highlighted in the case of some regions. However, over the five-year period from
2015 to 2019, the cultivated area for MAPs in Italy experienced a decline of approximately
5%. This variation may be attributable to the impacts of climate change, which are alter-
ing the agro-ecological conditions of many agricultural landscapes in the Mediterranean
basin [26–28].

Agriculture 2024, 14, x FOR PEER REVIEW 2 of 22 
 

 

are Poland and Bulgaria [5]. At the European level, at the end of 2020, MAPs were 
cultivated on an area of more than 200,000 hectares, remaining a niche phenomenon 
compared to other crops [6], even though Mediterranean countries benefit from a number 
of favorable agro-climatic conditions, which make them ideal for MAP production and 
harvesting [3,7–12]. As far as Italy is concerned, the MAP sector is a niche industry that is 
gaining more attention due to the growing demand for natural products for people, pets, 
and home care [13–15]. This sector is becoming increasingly popular among agricultural 
and industrial enterprises [6], which are actively seeking new markets, especially during 
the current global crisis that began a decade ago and has intensified due to the pandemic. 
This crisis threatens the future of younger generations, making it more important to 
explore alternative industries like MAPs. Italy enjoys an enormous heritage of plant 
biodiversity [16], which can be enhanced and protected through the growth of an 
innovative and sustainable Italian MAP supply chain [17]. In 1987, the United Nations 
Brundtland Commission defined the term “sustainability” as “meeting the needs of the 
present without compromising the ability of future generations to meet their own needs” 
[18,19]. This implies that to preserve the conditions and vital resources necessary for the 
survival of future generations, a commitment to the adoption of sustainable practices by 
both consumers and companies is essential. To achieve this goal, the adoption of 
sustainable practices throughout the entire supply chain, including the careful selection 
of cultivation sites based on species needs, embracing conservative agriculture, and 
incorporating innovative techniques like hydroponic cultivation [20], as well as 
leveraging new technologies in post-harvest processing, can markedly diminish the 
sector’s environmental impact, thereby positively influencing biodiversity conservation 
[17,21–25]. To this end, the cultivation of MAPs in Italy is regulated, as of 2018, by the 
Testo Unico in materia di coltivazione, raccolta e prima trasformazione delle piante 
officinali, pursuant to the Legislative Decree 75/2018.  

According to the crop data available for 52 plant species from the farm files of the 
Italian Agricultural Payments Agency (AGEA), the total area planted with MAPs in Italy 
amounted to approximately 38,970 hectares (ha) in 2019 (Figure 1). As can be seen from 
the graph, the available data show a certain concentration of MAPs in specific areas, which 
is well highlighted in the case of some regions. However, over the five-year period from 
2015 to 2019, the cultivated area for MAPs in Italy experienced a decline of approximately 
5%. This variation may be attributable to the impacts of climate change, which are altering 
the agro-ecological conditions of many agricultural landscapes in the Mediterranean basin 
[26–28]. 
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Figure 1. Number of farms with medicinal and aromatic plants and Utilized Agricultural Area (2019
campaign) (source: own elaboration on AGEA data).

In the last available year, most of the production areas were localized in the southern
regions, which accounted for more than two-thirds of the total area. Sicily, Puglia, and
Sardinia accounted for 45% of the total invested surface area. Calabria, Molise, and
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Basilicata had a share of around 5% each. In the center, Tuscany had the greatest weight
with 5.4%, followed by Lazio (4.7%). In the north, the most significant shares were found in
Emilia-Romagna and Piedmont, with 8% and 5.2%, respectively (Figure 2).
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(2019, values in %) (source: own elaboration on AGEA data). Notes: data for Valle d’Aosta and
Trentino-Alto Adige are negligible.

Concerning farms, the data extracted from AGEA files indicate a figure of 22,323,
reflecting a 10.3% increase compared to the data recorded in 2018. Similarly to what has
already been observed for cultivated areas, the farms involved in MAP show that they are
concentrated in certain regions, with clear leadership in island areas (Sicily has 4936 units
and Sardinia has 3131 units). The northern regions have an incidence on the national total of
just over 25%, while Central Italy accounts for 13% of the producing holdings (2849 units).

The average size of a farm in Italy is 1.7 ha, but this varies between regions. The largest
farms can be found in Basilicata and Puglia, where they are around 4.6 and 4.3 ha per farm,
respectively. However, in Valle d’Aosta, Piedmont, Lombardy, Trentino-Alto Adige, Friuli
Venezia Giulia, Liguria, Campania, Sicily, and Sardinia, the farm sizes are generally smaller,
ranging from a minimum of 0.1 ha per farm in Valle d’Aosta to 1.5 ha per farm in Sicily.

Considering the ten most cultivated MAP species in Italy according to AGEA data (see
Table A1 in Appendix A), coriander, with 11,188.4 ha, intercepts 28.7% of the total surface
area, although showing a decrease of 13.2% compared to the reference year. The cultivation
of this species is localized, in particular, in Puglia (3820.6 ha), Emilia-Romagna (1923 ha),
and Molise (1760 ha), which account for 68.5% of the Italian surface area for this species.
It is followed, in order of importance, by eucalyptus, with 5044.4 ha and a weight on the
total of medicinal plants of approximately 13%. In the five years under review, there was a
significant increase (+38.5%), with the production areas concentrated mainly (83%) in just
two regions: Sardinia (2764.1 ha) and Calabria (1425.9 ha).

The area of carob production (4221.4 ha) suffered the greatest contraction during the
observation period, i.e., 71%. With 4167.4 ha, the Sicilian region holds the most prominent
position in its cultivation in Italy (98.7%). While carob is the MAP that has suffered the
greatest decrease, flax is the species that has seen production areas more than double
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compared to 2015. Cultivation, which is particularly widespread in Puglia (1196.3 ha) and
Tuscany (605.3 ha), covers 3356.6 ha and accounts for 8.6% of Italy’s MAP area. A similar
weight to flax is maintained by the cultivation of fenugreek, which with 3204.1 ha affects
8.2% of the total area, showing a 3% reduction compared to 2015. Sicily is also the most
suited region for this species (2017.6 ha).

For the other species covered, three of which are aromatic (garlic, parsley, and basil),
the total weight on the total area under MAPs was just over 16%, and, except for bergamot,
the growth trend was positive over the five years under review.

Recently, Spina et al. have conducted an interesting study to identify the key factors
and possible strategies to be adopted, at a national level, in the medium term, for the
development of the supply chain, pointing out that the national MAP sector suffers from
competition from low-priced production and several shortcomings, most of which are of
an organizational nature [13]. Nevertheless, the authors foresee an expansion of MAP
cultivation, particularly of herbs (e.g., thyme, rosemary, and sage), especially if action is
taken to train farmers and increase the information available to them.

However, to the best of our knowledge, compared to the abovementioned study, there
is no research on the economic performance of the sector in the specific Italian context. At
the national level, there is also some difficulty in finding up-to-date statistical sources.

Based on these considerations, the present study aimed to analyze the economic struc-
ture of Italian farms interested in growing MAPs, offering the reader a key to understanding
the productivity and profitability of these alternative crops.

The remainder of this paper is organized as follows. Section 2 explains the data used
and provides essential information on the research strategy. Section 3 presents the main
results of the analysis and the discussion. The last section (Conclusions) describes the main
practical implications, limitations, and future lines of research.

2. Materials and Methods
2.1. The Database Used

The information used for the analysis was sourced from the Farm Accountancy Data
Network (FADN) database. Established by the European Economic Commission in 1965
and recently regulated by EU Regulation No. 1652/2020, this annual sample survey has
been conducted in Italy since 1968, following a similar approach in all European Union
(EU) Member States. The EU is responsible for the regulatory framework within which the
FADN operates, as well as funding.

The FADN is used for processing quantitative data, providing valuable insights into
the investigation of the structural and economic characteristics of farms. The collected infor-
mation includes both structural data (e.g., cropped surface, workforce, etc.) and economic
data (e.g., production value, goods and services purchased and sold, etc.). Specifically,
the collected information paints a picture of farm structures, their financial and economic
aspects, environmental considerations, social issues, labor, machinery, and more. The
database also contains information related to social aspects (e.g., the level of education, age
of farmers, gender, etc.), while other data are associated with environmental factors and
land use, as well as livestock.

It serves as the unique harmonized data source for monitoring income trends and
economic–structural dynamics of farms, playing a pivotal role as a fundamental infor-
mational resource in the decision-making processes related to the formulation of the EU
Common Agricultural Policy.

The methodology in use aims to provide representative data regarding the territorial
level and specific nature of farming, particularly concerning farm size and the activities
undertaken. The last two attributes, considered from an economic perspective, constitute
the criteria utilized by the EU’s agricultural company classification system, known as the
Farm Typology. It was delineated in Commission Decision 78/463, and its subsequent
additions and revisions are to be utilized for both the periodic Farm Structures Surveys
(FSSs) and the annual FADN surveys, thus enabling the presentation of collected data
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on a uniform basis. This classification is based on the concept of standard output (SO),
which represents the average monetary value at the farm gate price of an agricultural
product (crop or livestock) and is expressed in EUR per hectare or per head of livestock.
SO coefficients are computed for each product at the regional level as an average value
over a reference period of five years. The economic size of a farm corresponds to its total
SO, which is derived by summing all SOs for each activity on the farm. In addition, SO is
used to determine the type of farming (TF) of an agricultural or livestock farm. Types of
farming are defined based on the relative importance of the different activities within the
farm and are quantitatively calculated as the proportion of each activity’s SO to the total
SO of the farm.

The FADN data are disclosed based on economic size classes and TF groupings, as
indicated in Tables 1 and A2 in Appendix A, respectively.

Table 1. Economic size classes adopted in the Italian FADN (source: own elaboration).

Economic Size Classes Standard Output Ranges (EUR)

III ≥8000 < 25,000
IV ≥25,000 < 50,000
V ≥50,000 < 100,000
VI ≥100,000 < 500,000
VII ≥500,000 < 1,000,000
VIII ≥1,000,000

The economic size classes within the Italian FADN are more aggregated than those provided by EU regulations.
However, they conform to the clustering rules outlined within them.

The FADN’s field of observation covers all farms that meet a specific economic size
threshold (currently set at EUR 8000 in Italy), thereby predominantly encompassing market-
oriented farms. Moreover, it is structured upon a stratified random sample design, ensuring
statistical validity across three key dimensions: geographical region, economic size, and
farming type. It serves as the primary source for monitoring the economic performance
of EU farms [29,30], enabling the Commission to conduct cross-country comparisons and
shape policy decisions.

Each EU Member State has an official liaison agency that coordinates the collection
and processing of the FADN. In Italy, data collection and maintenance are conducted by the
Council for Research in Agriculture and Agricultural Economic Analysis (CREA), which
manages the processing and data collection of the survey. The Italian FADN provides data to
the EU Commission, as mandated by the regulations, as well as to a wide range of stakehold-
ers, including public institutions and universities. Furthermore, the Italian FADN collects
data and information far beyond the regulatory obligation (approximately 2500 variables
compared to around 1000 mandated by the regulations).

A distinctive feature of the Italian FADN lies in the computation of the gross margin
(GM), which reflects the profitability of each farm’s production activities, encompassing
both crops and livestock. This is derived by subtracting the variable costs (VCs) incurred
in production from the total gross output value (TGO). Variable costs, spanning specific
costs (SCs), general costs, and additional expenses (AEs), are linked to the procurement
of fertilizers, soil improvers, defense products, seeds, and seedlings (or other propagation
materials), contracting, irrigation water consumption, insurance, and certifications.

Concerning crops specifically, SCs incorporate expenditures on fertilizers, soil im-
provers, defense products, seeds, and seedlings (or other propagation materials), con-
tracting, irrigation water consumption, insurance, and certifications for crops. Notably,
expenses related to the reuse of farm products (such as fertilizers, manure, seeds, and other
self-produced propagation materials) fall under the distinct category of farm use (FU) and
are excluded from SCs.

AEs encompass the costs related to energy (fuels, electricity, and heating), marketing of
company products (materials for marketing, transport, and intermediation), acquisition of
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other technical means (materials for protection and conservation, poles and other support
elements, substrates, and soil), and telephone usage.

Within the context of Italy, several studies have employed the FADN to analyze pro-
ductivity and its environmental implications [31,32]. Additionally, it has been employed to
assess the impact of rural development policies and programs [33–36], with a specific focus
on organic farming [37–39]. Other studies have explored agricultural sustainability [40–43],
delved into on-farm diversification and multifunctionality [44–48], compared technical
efficiency between organic and conventional farming practices [49–51], and investigated
the profitability of farms, both broadly and when considering distinct farming practices or
specific production processes [52–57].

2.2. The Statistical Analysis: The Dataset and Variables Used

The Italian FADN classification of crops comprises 47 plant types, which can be
attributed to the following three groups (see Table A2 in Appendix A):

• Aromatic plants;
• Officinal and medicinal plants;
• Sugar and other industrial plants.

This classification does not specify the botanical names of the species, which can result
in a lack of strict correspondence between crops and the MAPs. Therefore, a single crop
may include multiple species. Furthermore, the number of observations available in the
Italian FADN database varies considerably over time. Consequently, crops with fewer than
five observations per year were excluded from the subsequent analyses.

The analysis of crop profitability was performed using gross margin data associated
with the species from the three groups mentioned above. In total, 623 observations were
available for 30 different species, along with the “Other aromatic, officinal, and medicinal
plants” group, during the period from 2015 to 2020 (see Table A3 in Appendix A).

Within the constraints of a minimum requirement of five observations to adhere to
data protection and privacy policies, the analysis of gross margins has concentrated on a
specific group of species: saffron, rosemary, lavender, oregano, and sage, alongside the
species grouped in the ‘not elsewhere classified’ category under the label of ‘other aromatic,
officinal, and medicinal plants’.

In the Italian FADN sample collected from 2015 to 2020, 253 farms were identified
for integrating MAPs in their crop systems. However, the mere presence of MAPs on a
farm does not guarantee a significant contribution to the overall economic results. The
cultivation of MAPs is typically integrated into complex crop systems and is less commonly
practiced exclusively. This characteristic is evident in both the reference literature [3,58–60]
and FADN data. Based on the initial analysis of the data, it has been found that around
66% of the chosen farms have a low degree of specialization, meaning that less than 15%
of their Utilized Agricultural Area (UAA) is dedicated to cultivating MAPs. Additionally,
it was observed that the number of farms cultivating MAPs decreased as their degree of
specialization increased. Thus, it is essential to pinpoint the companies that possess the
relevant characteristics required for this study.

As demonstrated by ISMEA (2013), a significant relationship exists between a farm’s
UAA and the degree of specialization. Consequently, the identified farms were categorized
into three classes of UAA (small, <10 ha; medium, 10–50 ha; large, >50 ha) and three classes
of specialization, which were determined based on the percentage ratio between the area
cultivated with MAPs and the farm’s total UAA (low, <13.4%; medium, 13.4–30%; high,
>30%).

The contingency table, built to highlight the relationship between the two categori-
cal variables under consideration, displays frequencies by UAA and specialization class
(Table 2).
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Table 2. Contingency table by class of UAA and specialization (own elaboration on FADN data).

Classes of Specialization

Classes of UAA Low
<13.4%

Medium
13.4–30%

High
>30%

Subtotal
(TY)

Small <10 ha

Observed frequency 40 8 24 72 (TY1)

Expected frequency 42.40 14.51 15.08
(TY1 × TX1/TXY) (TY1 × TX2/TXY) (TY1 × TX3/TXY)

Difference −2.40 −6.51 8.92

Medium 10–50 ha

Observed frequency 57 30 19 106 (TY2)

Expected frequency 62.43 21.37 22.21
(TY2 × TX1/TXY) (TY2 × TX2/TXY) (TY2 × TX3/TXY)

Difference −5.43 8.63 −3.21

Large >50 ha

Observed frequency 52 13 10 75 (TY2)

Expected frequency 44.17 15.12 15.71
(TY3 × TX1/TXY) (TY3 × TX2/TXY) (TY3 × TX3/TXY)

Difference 7.83 −2.12 −5.71

Subtotal (TX)
149 51 53

(TX1) (TX2) (TX3)

Grand total (TXY) 253

The difference between the observed frequencies in the sample of farms with MAPs
and the corresponding expected frequencies highlights a notably strong positive relation-
ship between the two variables for three specific combinations that we have identified as
farm profiles for further profitability analysis:

• Farms with less than 10 ha of UAA and a degree of specialization higher than 30%
(small, highly specialized farms).

• Farms with UAA ranging from 10 to 50 ha and a degree of specialization between
13.4% and 30% (medium-sized farms with a medium degree of specialization).

• Farms with 50 ha of UAA or more and a degree of specialization lower than 13.4%
(large farms with low specialization).

The values of the differences between the observed and expected frequencies are
indicated in Table 3 and graphically represented in Figure 3.

Table 3. Incidence of expenditure items on variable costs of crops (years 2015–2020, values in %)
(source: own elaboration on FADN data).

Saffron Rosemary Sage Origan Lavender
Other Aromatic,

Officinal, and
Medicinal Plants

Variable costs (SEs, FU, and OEs) VCs 100 100 100 100 100 100

Specific
expenses

Fertilizers and soil conditioners 6 34 41 24 31 16
Defense products and means 2 12 11 4 4 8

Seeds and seedlings 50 9 11 20 9 23
Contracting for crops 4 1 1 0 2 11

Irrigation water 1 1 0 0 1 0
Crop insurance 4 0 0 0 0 0

Certifications for crops 1 1 0 2 0 1
Total specific expenses 67 57 63 50 46 58

Farm use RU 7 0 0 0 1 1

Other
expenses

Power 10 11 7 9 4 10
Marketing 8 20 21 40 1 6
Other costs 8 12 9 0 48 24

Total other expenses OEs 26 43 36 50 53 40
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These profiles allow for a comprehensive analysis of the economic impacts of MAP
cultivation on various types of agricultural operations. Understanding these profiles can
help policymakers and researchers develop targeted strategies to support and promote
sustainable agricultural practices in each category.

The Profitability Indexes Used

To evaluate the company’s profitability, the analysis focused on the following indices:

FNI
UAA

(1)

FNI
AWU

(2)

Farm Net Income (FNI) per ha of UAA (1) is an index of the net land profitability
given by the ratio between net income (NI) and UAA, which measures the value of the
net income generated by one hectare of UAA. FNI corresponds to the overall economic
result of the farm, which includes, in addition to costs and revenues originating from
production processes and services related to agricultural activities (the so-called area of
characteristic management), costs and revenues originating from activities not typically
considered agricultural (extra-characteristic management: financial and extraordinary
management, along with public subsidies for rural development). The index measures the
farms’ capability to remunerate all productive factors used.

Index (2), FNI per work unit, given by the ratio between the NI and work units
(AWUs), measures the net profitability of the company’s work, that is the value of the NI
that remains available for each AWU. One AWU is equal to 2200 h of family work or 1800 h
of dependent work.

3. Results and Discussion
3.1. The Link to Related Activities in Diversified Agricultural Holdings

In the FADN sample, most of the MAPs are involved in mixed production systems. Out
of the selected farms, over 75% belong to only five types of farming (TFs), with the “Various
field crops combined” TF having the highest representation at 52.7% (Figure 4). Regarding
small, highly specialized farms and medium-sized farms, with a moderate degree of
specialization, the prevalence of the most represented TF increased significantly, exceeding
80%. Conversely, it decreased for large farms with low specialization (61%), where only
five TFs have limited representation: “Permanent crops and grazing livestock combined”,
“Specialist cereals (other than rice), oilseeds and protein crops”, “Field crops and vineyards
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combined”, and “Specialist quality wine” (each accounting for approximately 5–6% of the
total representation).
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Based on the available data, the first piece of evidence is the complementary function
of MAPs within production systems, which should be considered as part of business
strategies aimed at diversifying the farm’s offer [6,14,61]. The proof of this is that MAP
crops are frequently associated with more evolved business models oriented towards
multifunctionality. Indeed, the comparison between the selected farms and the rest of the
FADN sample shows that the frequency of farms that practice agriculture-related activities
(Figure 5) is decidedly higher when there are cultivations of MAPs (27% versus the 16%
found in the rest of the FADN sample). Even when considering agritourism alone, the
difference is evident (9% versus 4%), but it is even more marked in the case of companies
that rely on direct sales (25% versus 12%).

Agriculture 2024, 14, x FOR PEER REVIEW 10 of 22 
 

 

In addition, the analysis of the incidence of revenues from connected activities on 
total company revenues shows that the differences mainly concern revenues from 
agriculture-related activities (7% versus 5%) and from agritourism (about 3% versus 1%). 
Moreover, it is particularly noteworthy that the data regarding the value of production 
sold through direct channels reveal that, for companies involved in the cultivation of 
MAPs, this represents 13% of their gross marketable production. This figure is more than 
twice the corresponding percentage for other companies, which is 5%. 

 
Figure 5. Farms that practice agriculture-related activities with and without the cultivation of 
medicinal and aromatic plants (2015–2020, values in %) (source: own elaboration on FADN data). 

Regarding economic size, 45% of the companies belong to class III, which represents 
the smallest category (with a company’s standard production value ranging from EUR 
8000 to 25,000), whereas 27% fall into class VI (with a company’s standard production 
value between EUR 100,000 and 500,000). This confirms that the sector is primarily 
composed of small- and medium-sized companies. 

It is worth noting, however, that within the three identified company profiles, 
economic size tends to shift towards higher classes (Figure 6). This occurs not only with 
the increase in the UAA, but also because, evidently, within TFs and with increasing levels 
of specialization, MAPs with higher average unit values of standard production become 
more prominent. 

 
Figure 6. Distribution of observed companies by economic size class and farm profile (2015–2020, 
values in %) (source: elaboration of FADN data).  

Figure 5. Farms that practice agriculture-related activities with and without the cultivation of
medicinal and aromatic plants (2015–2020, values in %) (source: own elaboration on FADN data).

In addition, the analysis of the incidence of revenues from connected activities on total
company revenues shows that the differences mainly concern revenues from agriculture-
related activities (7% versus 5%) and from agritourism (about 3% versus 1%). Moreover, it is
particularly noteworthy that the data regarding the value of production sold through direct
channels reveal that, for companies involved in the cultivation of MAPs, this represents
13% of their gross marketable production. This figure is more than twice the corresponding
percentage for other companies, which is 5%.
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Regarding economic size, 45% of the companies belong to class III, which represents
the smallest category (with a company’s standard production value ranging from EUR 8000
to 25,000), whereas 27% fall into class VI (with a company’s standard production value
between EUR 100,000 and 500,000). This confirms that the sector is primarily composed of
small- and medium-sized companies.

It is worth noting, however, that within the three identified company profiles, economic
size tends to shift towards higher classes (Figure 6). This occurs not only with the increase in
the UAA, but also because, evidently, within TFs and with increasing levels of specialization,
MAPs with higher average unit values of standard production become more prominent.
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3.2. Profitability Analysis for Some Species

Concerning the FNI of the land (Figure 7), the best results were found in small, highly
specialized farms (about EUR 4100 per ha). In comparison, they were considerably reduced
as the UAA increased. The degree of specialization decreased (EUR 1200 and 800 per ha,
respectively, in medium-sized farms with a medium degree of specialization and in large
ones with a low degree of specialization).
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On the contrary, it is the largest and least specialized companies that show the best
performances in terms of the FNI per worker unit (Figure 8). The values of the index increase
as the cultivated area increases and the degree of specialization decreases, probably as a
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result of greater efficiency in the use of the labor factor connected to economies of scale:
it goes from just over EUR 10,000 per work unit in small, highly specialized companies
to around EUR 30,000 per work unit in medium-sized farms with a medium degree of
specialization and almost EUR 90,000 per work unit in large farms with low specialization.
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The examination of the profitability of the individual production processes focused on
those species most represented in the sample: saffron, rosemary, lavender, oregano, sage,
and the group “other aromatic, officinal, and medicinal plants”.

The values of the profitability of the farm’s production activities are expressed in
terms of gross margin (GM), given by the difference between the value of total gross output
(TGO) and the costs incurred for production, the variable costs (VCs), in turn, attributable
to specific expenses (SEs), other expenses (OEs), and farm use (FU).

The examination of production values and crop costs yields a rather clear picture of
the most profitable species within the Italian FADN sample (Figure 9). In particular, the
TGO and the GM show the best performances in the case of saffron (66,200 EUR/hectare
and 57,600 EUR/hectare, respectively), echoed by rosemary and sage with values equal
to less than half of those achieved by saffron and, precisely, 27,500 EUR/hectare of
TGO and 22,000 EUR/hectare of GM for rosemary and 23,500 EUR/hectare of TGO and
18,800 EUR/hectare of GM for sage. The results of the cultivation of oregano and those
relating to the group “other aromatic, officinal, and medicinal plants” were decidedly
more contained.
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Although in absolute terms the VCs associated with saffron (about 8600 EUR/hectare)
exceed those of the other crops, in relative terms, compared to the value of the TGO (13%),
they are the lowest (Figure 10). It follows that the production process, which manages to
retain 87% of the production value, appears to be the most efficient one. This is followed by
the cultivation of rosemary, the GM of which equals 80% of the TGO, while in the other
cases, this share settles on more modest values, falling into the range of 68–78%.
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Analyzing the incidence of the single cost items on the total VCs (Table 3), it can be
observed that for saffron, the higher cost concerns propagation (expenditure for “Seeds
and Seedlings”), which in this specific case refers to the purchase of bulbs, which is equal
to 50% of VCs.

The costs of fertilization are particularly significant for various crops, sage and rose-
mary in particular, although they do not always represent the prevailing share. For some
of the production processes examined, marketing costs also play a significant role: for
oregano, for example, they represent the first cost item (40% of VCs), but the incidence
remains significant in the case of sage (21%) and rosemary (20%).

In the cultivation set under investigation, lavender constitutes an exception since the
most important part of the expenses concerns the item “Other costs” (48%), which includes
the purchase of other technical means (materials for protection and storage, poles and other
support materials, substrates, and soil) and telephone charges.

Farm work understood as the contribution of manpower and use of machines is a
particularly important factor, especially, as is known, for the cultivation of saffron, which
absorbs a considerable amount of manpower for harvesting operations [62].

Based on the available data (Table 4), it is possible to show that for this cultivation,
approximately 2800 h of manpower per ha is required, in addition to 250 h of machine
work per ha, for a total cost of approximately EUR 37,000 per ha. The operating margin
(OM), given by the difference between the GM and the farm labor cost, amounts to just
over EUR 20,000 per ha, equal to 31% of the TGO (Figure 11).

Despite oregano requiring notably fewer hours of labor and machine usage compared
to other crops, the cost of labor has a considerable impact in relative terms, accounting for
just under 80% of TGO. It stands out among the crops examined as the only case where
OM is negative.

In terms of effectiveness, saffron consistently yields the best results, even when evalu-
ating the OM. However, when considering the overall share of TGO, the group of other
aromatic plants claims the largest percentage at 40%, while saffron and sage share second
place, each accounting for 31%.
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Table 4. Labor requirement and OM of crops (years 2015–2020, values in EUR per hectare and number
of hours per hectare) (source: own elaboration on FADN data).

Saffron Rosemary Sage Oregano Lavender Other Aromatic, Officinal,
and Medicinal Plants

Gross margin (TGO-VCs) GM 57,559 22,018 15,892 9790 9985 3123
Labor requirement

Man working hours 2843 1307 755 745 580 93
Machine working hours 252 151 77 118 56 26

Farm labor cost FLC 37,244 15,841 8646 11,029 7966 1511
Human labor costs 31,034 13,713 7398 8457 7223 1042
Machine labor costs 6210 2128 1248 2571 742 469
Operating margin

(GM-FLC) OM 20,315 6177 7246 −1239 2019 1612Agriculture 2024, 14, x FOR PEER REVIEW 14 of 22 
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4. Conclusions

In the global market, where countries like India and China are MAP major players
with a significant share of the offer, Italy finds itself as a net importer. To balance national
trade, it is essential to increase and promote domestic production.

MAPs offer farmers opportunities to increase their income, diversify their production,
and enhance marginal lands. They can also serve as alternatives to traditional crops that
have been affected by the recent economic crisis and will be increasingly impacted by
climate change. Climate change will significantly influence cultivation choices in the
coming years, leading to a redistribution of geographical areas suitable for various species.
Many medicinal and aromatic plants are known for their high resilience and ability to
thrive in harsh and arid climates, as seen in the case of coriander or saffron, for example,
which can adapt to harsh and arid climates and even saline soils, offering good margins.
However, recent studies have produced conflicting results regarding the impact of climate
change on the quality and yield of the MAPs studied. For instance, the levels of phenolic
compounds and their different classes were positively affected by an increase in carbon
dioxide and a decrease in precipitation. However, they were inhibited by an increase in
nitrogen deposition. Although there was an overall positive effect on phenolic content, an
increase in temperature was found to largely suppress total flavonoid levels. The diversity
of species within the MAPs family, their complex interactions with the environment, and
the abundance of biologically active secondary metabolites that define their value make it
challenging to establish general rules regarding their behavior in response to climate change.
Objective analysis is hindered by the scarcity of studies and meta-analyses on the topic. The
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choice of species to be cultivated should only be made after a careful analysis of the soil and
climatic conditions of the chosen cultivation area and the final use of the botanical product.
This will help to make the most of even adverse environmental conditions to obtain a
high-quality end product, for example, products with a high phenolic compound content.

However, it is important to bear in mind that this is a complex market. Although
Italy has experienced growth in recent years, production volumes remain limited due to
factors such as insufficient technical knowledge, high production costs (including energy
and labor), and a lack of internal supply demand assets based on knowledge of the final
characteristics of the raw materials required by the processing industry. In addition, there
is significant variability in production quality, making standardization challenging when
creating botanical products tailored to the needs of modern consumers, particularly in
personalized healthcare and skincare. To tackle future challenges, it is essential to grow
knowledge, digitize farms to reduce management costs, effectively address climate change,
and adopt a well-planned growth strategy supported by institutions with targeted accom-
panying measures. This will facilitate the development of the entire supply chain, ensuring
standardized and continuous product supply while guaranteeing quality. Due to its nature,
this sector lends itself to the adoption of circular economy models where every part of
the plant can be appropriately enhanced, guaranteeing farm income diversification and
environmental protection. Similarly, innovative cultivation systems, such as hydroponic
cultivation, can provide a sustainable approach to cultivating MAPs. This method can also
result in a higher content of secondary metabolites in some species compared to wild and
soil-grown plants, which can increase production value.

Finally, we would like to point out that the data used in this work have some lim-
itations from a statistical point of view. This is mainly due to the way the information
is managed and updated in the AGEA farm file. For example, the dossier includes data
from farms that are no longer active, and there are complexities in the product matrix
used in the information systems. In many cases, producers do not declare or update all
the various species because the areas are not eligible for public subsidies unless they are
agri-environmental premiums or new plantings co-financed by EU aid. This is especially
true when it comes to new production areas.

The work highlighted some reasons why only certain crops were examined for farm
economic performance indicators. This is mainly due to the large number of cases available;
nevertheless, the analysis conducted can serve as a useful reference for studying the
profitability of farms dedicated to these crops. However, it is important to exercise some
caution in extending the results to the universe of MAPs cultivation and to note that this
statement should not be interpreted in opposition to the statistical representativeness of the
FADN, whose generalizability of the results to the population is ensured when they refer
to the entire sample of farms falling within the predefined field of observation.

Finally, we aim to conduct additional studies and investigate the feasibility of selecting
a more constrained yet homogeneous sample, consistent throughout the observed period,
in order to undertake a panel data or multilevel analysis.
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Appendix A

Table A1. The most important species in Italy by Utilized Agricultural Area in 2019 (source: own
elaboration on AGEA data).

Species 2019 % of Total

Cilantro 11,188.4 28.7
Eucalyptus 5044.4 12.9
Carob tree 4221.4 10.8

Flav 3356.6 8.6
Fenugreek 3204.1 8.2

Garlic 1885.8 4.8
Bergamot 1557.9 4

Parsley 1007.4 2.6
Basil 979.1 2.5

Thistle 879.3 2.3
Chamomile 629.9 1.6
Lavender 610.8 1.6
Oregano 529.4 1.4
Safflower 508.7 1.3

Mint 362.2 0.9
Horseradish 334.8 0.9

Rosemary 322.1 0.8
Melilot 279.3 0.7
Saffron 249.8 0.6
Valerian 228,6 0.6

Passion flower 186.0 0,5
Sage 160.4 0.4

Gorse 158,9 0.4
Helichrysum 112.5 0.3
Lemon balm 111.8 0.3

Nettle 108.2 0.3
Chives 101.8 0.3
Thyme 85.9 0.2

Dandelion 75.2 0.2
Althea 71.2 0.2
Mallow 67.0 0.2
Borage 58.8 0.2

Liquorice 50.8 0.1
Hawthorn 42.0 0.1
Absinthe 37.5 0.1
Rose hip 36.2 0.1

Aloe 30.5 0.1
Peppermint 23.9 0.1

Marigold 16.8 0
Laurel 16.3 0

Summer savory 11.7 0
Hyssop 11.2 0

Mugwort 10.2 0
Hypericum 9.8 0

Tilia 6.8 0
Elder 5.6 0

Juniper 4.1 0
Burdock 3.7 0
Rhubarb 2.2 0
Angelica 0.7 0

Witch-hazel 0.2 0
Gentian 0.1 0

Total 38,998.3 100
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Table A2. Type of farming groupings adopted in FADN (source: Commission Regulation (EC) No.
1242/2008 of 8 December 2008).

General Types of
Farming

Principal Types of
Farming Particular Types of Farming

Specialist field crops

Specialist cereals,
oilseeds, and
protein crops

Specialist cereals (other than rice), oilseeds, and
protein crops

Specialist rice

Cereals, oilseeds, protein crops, and rice combined

General field cropping

Specialist root crops

Cereals, oilseeds, protein crops, and root crops
combined

Specialist field vegetables

Specialist tobacco

Specialist cotton

Various field crops combined

Specialist horticulture

Specialist horticulture
indoor

Specialist vegetables indoor

Specialist flowers and ornamentals indoor

Mixed horticulture indoor specialist

Specialist horticulture
outdoor

Specialist vegetables outdoor

Specialist flowers and ornamentals outdoor

Mixed horticulture outdoor specialist

Other horticulture

Specialist mushrooms

Specialist nurseries

Various horticulture

Specialist permanent
crops

Specialist vineyards

Specialist quality wine

Specialist wine other than quality wine

Specialist table grapes

Other vineyards

Specialist fruit and citrus
fruit

Specialist fruit (other than citrus, tropical and
subtropical fruits, and nuts)

Specialist citrus fruit

Specialist nuts

Specialist tropical and subtropical fruits

Specialist fruit, citrus, tropical and subtropical
fruits, and nuts: mixed production

Specialist olives Specialist olives

Various permanent crops
combined Various permanent crops combined

Specialist grazing
livestock

Specialist dairying Specialist dairying

Specialist cattle—rearing
and fattening Specialist cattle—rearing and fattening

Cattle—dairying, rearing
and fattening combined Cattle—dairying, rearing, and fattening combined

Sheep, goats, and other
grazing livestock

Specialist sheep

Sheep and cattle combined

Specialist goats

Various grazing livestock

Specialist granivores

Specialist pigs

Specialist pig rearing

Specialist pig fattening

Pig rearing and fattening combined

Specialist poultry

Specialist laying hens

Specialist poultry meat

Laying hens and poultry meat combined

Various granivores
combined Various granivores combined
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Table A2. Cont.

General Types of
Farming

Principal Types of
Farming Particular Types of Farming

Mixed cropping Mixed cropping

Horticulture and permanent crops combined

Field crops and horticulture combined

Field crops and vineyards combined

Field crops and permanent crops combined

Mixed cropping, mainly field crops

Other mixed cropping

Mixed livestock

Mixed livestock, mainly
grazing livestock

Mixed livestock, mainly dairying

Mixed livestock, mainly non-dairying grazing
livestock

Mixed livestock, mainly
granivores

Mixed livestock: granivores and dairying
combined

Mixed livestock: granivores and non-dairying
grazing livestock

Mixed crops—livestock

Field crops—grazing
livestock combined

Field crops combined with dairying

Dairying combined with field crops

Field crops combined with non-dairying grazing
livestock

Non-dairying grazing livestock combined with
field crops

Various crops and
livestock combined

Field crops and granivores combined

Permanent crops and grazing livestock combined

Apiculture

Various mixed crops and livestock

Table A3. MAPs included in the Italian FADN classification (source: own elaboration on FADN data).

MAP Common Name Classification

Absinthe Aromatic plants
Angelica Officinal and medicinal plants

Anise Aromatic plants
Arnica Officinal and medicinal plants

Arugula Aromatic plants
Belladonna Officinal and medicinal plants

Burdock Officinal and medicinal plants
Caper Aromatic plants

Chamomile Officinal and medicinal plants
Chervil Officinal and medicinal plants

Chicory coffee Officinal and medicinal plants
Clary sage Officinal and medicinal plants
Colchicum Officinal and medicinal plants

Cress Aromatic plants
Cumin Aromatic plants

Dill Aromatic plants
Ergot Officinal and medicinal plants

Foxglove Officinal and medicinal plants
Gentian Officinal and medicinal plants

Horseradish Aromatic plants
Hypericum Officinal and medicinal plants

Hyssop Officinal and medicinal plants
Iris Officinal and medicinal plants
Ivy Officinal and medicinal plants

Jasmin Officinal and medicinal plants
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Table A3. Cont.

MAP Common Name Classification

Lavender Officinal and medicinal plants
Licorice Officinal and medicinal plants

Lily of the valley Officinal and medicinal plants
Marigold Officinal and medicinal plants
Marjoram Aromatic plants

Mauve Officinal and medicinal plants
Melissa Officinal and medicinal plants

Mint Aromatic plants
Oregano Aromatic plants

Passionflower Officinal and medicinal plants
Pyrethrum Officinal and medicinal plants
Rhubarb Aromatic plants
Rosmary Aromatic plants
Saffron Aromatic plants

Sage Aromatic plants
Tarragon Aromatic plants
Thistle Officinal and medicinal plants
Thyme Aromatic plants

Valerian Aromatic plants
Witch hazel Officinal and medicinal plants

Yarrow Officinal and medicinal plants
Other aromatic, officinal, and medicinal plants Sugar and other industrial plants *

*: “sugar and other industrial plants” group encompasses: sugar beet, hop, broomcorn, green heather, sweet
sorghum, tobacco, other industrial plants, other aromatic, officinal and medicinal plants. Of those, just the category
“Other aromatic, officinal and medicinal plants” has been included, because the other crops are characterized
by a prevalent use different from the aromatic, officinal or medicinal ones. Furthermore, excluding sugar beet
and tobacco which are not relevant for the analysis, for the other crops the number of available observations is
rather limited.
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