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Abstract: When missing reliable comparables, estimating inappropriately is a high risk in the use
of both market-oriented and income approach methods. Therefore, it is useful to identify effective
alternatives in accordance with the estimation method to arrive at the estimated value in the absence
of comparables. This paper examines the use of the asking price for estimating the market value
of a fruit tree orchard, missing comparable data of similar assets. The analysis was conducted by
considering two different scenarios. In the first, asking prices from the same segment of the land to be
estimated were used in two market-oriented appraisal methods: the General Appraisal System (GAS)
and the Nearest Neighbors Appraisal Technique (NNAT). In both these approaches, market prices
were replaced with detected asking prices. The second scenario was based on the use of the Remote
Segments Approach (RSA). The comparison was conducted between the market segment of the fruit
orchard to be valued and other comparison market segments, consisting of three other species of
fruit trees, grown in the same area where the fruit orchard to be estimated is located. The results
showed that in the first scenario, the estimated value appeared to be unreliable and excessively high
compared to actual market conditions. Using the segment comparison method, which applies asking
prices for the purpose of determining the capitalization rate, produced more reliable results. The
appraisal also appeared more objective, transparent, and consistent with valuation standards. In
the presence of similar limiting conditions, RSA can be an effective support to the activity of the
appraiser in the valuation process of agricultural land.

Keywords: asking price; market comparison; land market; evaluation standards; income capitaliza-
tion; Remote Segments Approach; D40; E43; Q12; Q15; R39

1. Introduction

In the estimation of agricultural land, it is very common that there is no availability
of comparison assets similar to the land to be estimated, and whose data can be used to
construct the comparison function. This is a rather common condition in the agricultural
land market, due to the low frequency with which sales occur and the dis-uniformity
that generally characterizes agricultural land. In the case of missing comparison data,
therefore, estimation by income capitalization should be used (IVS 2022; TEGoVA 2020;
Italian Property Valuation Standard 2018). This involves determining the income to be
attained from cultivation and the rate to be used to perform the capitalization. The income
can be inferred by drawing up an economic balance sheet for estimation purposes. The
capitalization rate, not being a quantity expressed by the market, is derived by inductive or
deductive research (Simonotti 2019).

The difficulty of finding useful data may lead the appraiser to operate in an approxi-
mate manner by including invalid comparables in the comparison function. Under these
circumstances, the risk of estimating inappropriately can affect the use of both market-
oriented and income approach methods.
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In the income approach, if the appraiser uses a capitalization rate obtained inappro-
priately, it could be because it is derived from subjective and opaque valuations. In the
use of market-oriented methods, in the absence of comparison prices, on the other hand,
the reliability of the estimate may be impaired by the use of asking prices instead of actual
market prices. Since the objective of an appraisal is to provide an objective identification
of the market value of a property, providing an inappropriate result leads to inevitable
negative economic and social consequences, as well as for the parties involved (Italian
Property Valuation Standard 2018).

In this regard, it may be useful to identify effective alternatives for arriving at the
appraisal value in the absence of comparables, which conform to the estimative method
and are capable of constituting a valid support to the appraiser operating under severely
limiting conditions for the development of a comparison function.

In this paper, we propose the possibility of employing the asking price for estimating
the market value of a fruit tree orchard with missing comparison data (prices and incomes)
of similar assets, which may constitute one of the extreme situations in which to determine
the appraisal value.

This is used, in particular, to develop a comparison function between different seg-
ments to derive a capitalization rate for applying the income approach to reach the market
value of a fruit orchard. Via the proposed approach, the analysis shows that with missing
comparison data in the same segment, it is possible to obtain a more reliable estimated
value containing the distorting effects on the estimated value. The result of the applica-
tion is then compared with those obtained by using the asking price with two different
market-oriented procedures.

The application is carried out by making a comparison between the segment to which
the asset to be estimated belongs and other comparable segments. In this regard, for the
estimation of the market value of a fruit orchard for which there are no comparison prices
and incomes, the use of the Remote Segments Approach (RSA; Simonotti 2019) is proposed.
The comparison function is carried out between the segment in which the fruit orchard to
be estimated is located and other segments consisting of other fruit tree crops located in the
same area where the subject is cultivated. In each of these segments, the intensities of the
relevant characteristics on the market value are measured.

The methodology used, while allowing for a second-best result because it is not
derived from actual exchange prices, is otherwise in accordance with the estimation method.
Moreover, since from what has been possible to verify there is a lack of a similar application
referring to the estimation of agricultural land, it is believed that the approach adopted
here may be adaptable to analogous estimation contexts. The methodology followed here
also appears to comply with the requirements of clarity and verifiability stated by valuation
standards (Italian Property Valuation Standard 2018). It also appears to be quite interesting
because the topic of asking price in property appraisals continues to be a relevant topic in
the appraisal discipline (Knight 2002; Anglin et al. 2003; Węgrzyn and Kuta 2024). To the
best of our knowledge, the case study examined here represents one of the first applications
of asking prices in the estimation of agricultural land.

The paper is structured as follows. After some background on asking price and a
description of the RSA, the application for estimating a fruit orchard in an intermediate year
of the growing cycle is illustrated, in the absence of comparison data belonging to the same
market segment. The result is compared with those obtainable by a market comparison
using the detected asking price. In the concluding remarks, some possible insights are
suggested, toward which further research and verification can be directed.

2. Some Implications of Asking Price on Market Value

In addition to the real estate data (prices, incomes, and technical-economic character-
istics), the results obtained from the market survey to identify the assets to be compared
may also consist of other elements (extra data), useful to configure the asset to be estimated
and the segment to which it belongs. These include the price requests made by sellers—the
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asking price—market quotations, and real estate information, which comprise all the news
and indications valid for practical and immediate use in estimation (trends, economic
indices, etc.) (Simonotti 2019).

Regarding the use of the asking price, valuation standards point out that they are
indicative of market trends and cannot be understood as prices in the proper sense or as
substitutes for market prices (Italian Property Valuation Standard 2018). This is because
they can also be subject to significant reductions during negotiations between buyers and
sellers prior to purchase (Hacıevliyagil et al. 2022; Haurin et al. 2010).

It should also be noted that the asking price and real estate quotations represent price
expectations and, therefore, cannot be considered valid for determining the market value
of a property, which, according to Reg. (EU) 575/2013, is instead derived from the price
actually paid (Italian Property Valuation Standard 2018).

The wide accessibility of the asking price and other real estate information of various
kinds, facilitated by the development of digital technologies, however, increases the con-
viction that there is a vast possibility of their use in property valuation (Zhang et al. 2012),
even in the appraisal of agricultural land.

The use of such data, however, is likely to be implemented in an inappropriate and
artificial manner, probably in order to proceed more quickly with the appraisal. Their use,
in fact, may avoid conducting much more accurate and time-consuming market analyses.
For example, an in-depth analysis of comparables similar to the asset being valued or the
preparation of the relative expected cash flow to be capitalized using the most appropriate
procedure, as well as the collection of data useful for determining the most appropriate
capitalization rate (Simonotti 2011).

The use of the asking price to estimate the market value, in addition to altering the
reliability of the result of the appraisal, is not consistent with the appraisal methodology
and best practices indicated by valuation standards (IVS 2022; TEGoVA 2020).

This is certainly an issue on which it might be appropriate to develop some deeper
insights, taking into account that in many countries, such as Italy, the acquisition of real
estate data is now facilitated by the possibility of consulting official documents of sale
through the online availability of real estate transactions (Giuffrida et al. 2024). On the
other hand, the possibility of having the asking price of real estate probably deserves more
interest—especially in the Italian land market—in terms of analysis and insights, also for
estimation purposes (Casini et al. 2023; Albrecht et al. 2016).

In active real estate markets, for example, characterized by frequent transactions, the
use of the asking price (or extra data) could be considered admissible for the construction
of the comparison function, if they are able to represent the real dynamics of the reference
market and can be considered valid substitutes for prices (Han and Strange 2016; Khezr and
Menezes 2016). In other contexts, however, the use of the asking price cannot be considered
viable, as they cannot always be considered a substitute for real exchange prices (Liu 2021).
Some urges toward their use tend, however, to be seen in the agricultural context as well,
even in the presence of a land market that generally appears to be less dynamic than that
of urban real estate (Hidayat et al. 2018). In the case of land markets, in fact, the availability
of certain and reliable real estate data may fail to materialize in a way that is functional to
the appraisal objectives. In these circumstances, it is more frequent to resort to solutions
more in keeping with the appraiser’s expertise than with the canons of verifiability and
replicability of estimative comparison, also recalled by valuation standards.

In this regard, it may be useful to ascertain whether effective alternatives can be
identified to achieve the appraisal value of agricultural land in the absence of comparables.

This is, moreover, a rather frequent condition in the farmland market, given the low
frequency with which agricultural land is sold, the orographic and agronomic unevenness
that generally differentiates them even in local contexts, and the consequent difficulties of
being able to acquire data of sold farmland, similar to that being estimated.

However, if the asking price and/or real estate quotations are available, it is not
uncommon for appraisers to operate differently. Simulating that the asking price represents
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the real selling price (real exchange price), they carry out the estimation of the property
using market-oriented procedures. Since the deviation between the asking price and real ex-
change price is often not predictable (Gohl et al. 2024; Glaeser and Nathanson 2017; d’Amato
et al. 2023; d’Amato and Cucuzza 2022) and does not respond to a defined relationship, the
estimation result could prove to be random and inaccurate (Manganelli et al. 2022). Not
surprisingly, in this regard, standards require that the appraisal value be obtained through
comparison with real exchange prices of similar assets (IVS 2022; TEGoVA 2020; Italian
Property Valuation Standard 2018).

In this paper, a different use of the asking price is proposed. In particular, the possibility
of employing the asking price in the comparison between the segment of the fruit orchard
to be valuated and other comparable segments is analyzed. The aim is to derive the rate
to be used in the capitalization of the income expected from the cultivation of the land
to be valued. Extra data, such as the asking price, asking rent, property quotations, and
other market information, however, constitute a useful set of knowledge for improving the
appraisal valuation (Glower et al. 1998; Italian Property Valuation Standard 2018).

3. The Remote Segments Approach (RSA)

To estimate the market value of an asset in the absence of comparative data, the RSA
can be used (Simonotti 2019). This approach involves a comparison between the market
segment of the asset being estimated and one or more similar market segments being
compared. The aim is to estimate the Gross Rent Multiplier (GRM) in the segment to which
the asset to be valued belongs. The RSA, by some adjustments on the prices and incomes
detected in the comparable segments, derives the rate to be used to develop the appraisal
of the asset via an income approach.

The capitalization rate is determined using the inductive method by comparing with
market segments for which prices and incomes are available (Simonotti 2019). According
to the logic of remote search, the capitalization essay is expressed as a quantity derived
from the ratio between the income and the price found in the respective market segments
being compared (Simonotti 2006).

The RSA can be used with both data and extra data (e.g., asking price) surveyed
in market segments close to that of the property being valued. In the absence of prices
or income, the principle of comparison admits, in fact, that the survey takes place in
market segments other than that of the property to be estimated (Italian Property Valuation
Standard 2018; Simonotti 2019). When prices and incomes are measured in different market
segments, they are subject to systematic adjustments according to the marginal values of
the characters for which they differ. These adjustments can be expressed in percentage and
value terms (Simonotti 2019).

Therefore, when prices and incomes are not available, the price/income ratio can be
estimated, comparing the similar market segments with the reference market segment.
Price and income can refer to the same property or to different properties but are included
within the same market segment. They can also be made up of point data referring to
individual properties or of average data calculated from sample data per market segment
or of standardized average unit data (e.g., EUR/m2; EUR/m2 per year) (Simonotti 2019).

In general terms, given two properties (A and B) for which the corresponding prices
and incomes (PA and RA, and PB and RB) are detected, the price/income ratio of the market
segment (ρseg) is derived as the expected value by which the respective incomes occur:

ρseg = ρA
RA

RA + RB
+ ρB

RB
RA + RB

=
PA + PB
RA + RB

=
Pseg

Rseg
(1)

where, ρA = PA
RA

and ρB = PB
RB

, Pseg and Rseg represent the average values.
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If prices and incomes refer to different properties belonging to the same market
segment, the relationship sought can be derived from average unit prices and incomes, even
with different data. In this circumstance, Equation (1) assumes the following formulation:

PC+PD
SC+SD

RX+RY+RW
SX+SY+SW

=
Pseg

Rseg
(2)

where:
PC and PD represent property prices C and D, respectively.
RX, RY, and RW represent, respectively, the incomes of properties X, Y, and W.
SC and SD represent, respectively, the measurement of surfaces in buildings C and D.
SX, SY, and SW represent, respectively, the measurement of surfaces in buildings X, Y,

and W.
As the sample size increases, the price/income ratio can be inferred from the respective

average values:

ρseg=
Prices average

Incomes average
(3)

When price and income data are not available in the segment in which the asset being
valued falls, the price/income ratio is estimated using the RSA.

The use of the RSA requires that: (i) comparisons are made between the characters of
the market comparable segments and the segment of the asset to be estimated, (ii) systematic
adjustments are made to the prices or incomes found in one or more comparison market
segments, (iii) the adjustments made, represented by the marginal prices or incomes of the
segment characters, are expressed in percentage and value terms, and (iv) the determination
of the value of the asset being valued is performed by using income capitalization.

Therefore, the capitalization rate is obtained inductively through the survey of incomes
and market prices in different market segments from that of the property to be valued, and
it is represented by the expected value of the capitalization rate, estimated through the
comparison of market segments. The main steps of the RSA are the collection of data in
segments and the search for marginal values of prices and incomes.

In particular, for its application, it is necessary to identify the market segment of the
asset to be valued and the comparison segments, the detection of technical and economic
characteristics, the detection of prices and incomes in the segments of comparison on a
random sample of goods, and the detection of extra data and information in the segment of
the property being estimated and in the comparison segments.

Once these steps have been completed, the characteristics of the segments are selected,
and the corresponding marginal prices and incomes are analyzed. The application con-
cludes with the determination of the price/income ratio from which the capitalization rate
is derived.

The choice of comparison characters concerns those considered relevant by the ap-
praisal and for which there are differences between the segment of the subject and the
segments of comparison. Consistent with the principle of comparison, characters with the
same intensity are not relevant for the purpose of the estimated comparison and are, there-
fore, not taken into account. In addition, each character shall be appropriately identified by
means of an appropriate nomenclature and its technical and economic measure.

The analysis of marginal prices and revenues is aimed at making the estimation of
adjustments in market segments. It is expressed by changes in their sign, not in absolute
terms but in relative terms (percentage and value changes). The purpose of this stage is to
be able to establish, on a par with the other characteristics, to what extent the market price
level of the comparable segment differs from the price level of the segment in which the
asset to be estimated belongs.

The result achieved is represented by the value that the prices and income of real estate
falling in a comparable segment would have if they belonged to the segment in which the
asset is estimated (Simonotti 2019).
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Considering two segments, (H) and (K), the RSA provides that the marginal price,
∆par j

H , of the generic character j, expressed in percentage, and the marginal income, δpar j
H ,

of the general character j, also expressed in percentage, can be derived, respectively, from
the following equations:

∆ par k
H =

Ppar j
K − Ppar j

H

Ppar j
H

(4)

δ
par j
H =

Rpar j
K − Rpar j

H

Rpar j
H

(5)

With reference to different characteristics (e.g., location, destination, real estate typol-
ogy, dimension, etc.), the adjusted price and income for all characteristics of the segment of
the asset under assessment can, therefore, be determined by the following equations, which
identify the prices [PK (H)] and revenues [RB (H)] that the asset belonging to comparable
segment (H) would have if they fell into segment (K), in which the asset being estimated
Equations (6) and (7) belongs:

PK(H) = PH(1 + ∆location
H +∆destination

H +∆tipology
H +∆dimension

H + . . .) (6)

RK(H) = RH(1 + ∆location
H +∆destination

H +∆tipology
H +∆dimension

H + . . .) (7)

The price/income ratio, ρK (H), of the segment of the asset to be valued is then equal to:

ρK(H) =
PK(H)

RK(H)
(8)

where PK (H) and RK (H) are the adjusted average unit prices and rent.
With reference to a number j of characters for two or more comparable segments (e.g.,

A and C and up to the generic segment Xi-th), the Equation (6) can be rewritten as follows:

PB(A) = PA

(
1 + Σj∆

par j
A

)
(9)

PB(C) = PC

(
1 + Σj∆

par j
C

)
(10)

. . .

PB(Xi) = PXi

(
1 + Σj∆

par j
Xi

)
(11)

and the Equation (6) can again be rewritten as follows:

RB(A) = RA

(
1 + Σjδ

par j
A

)
(12)

RB(C) = RC

(
1 + Σjδ

par j
C

)
(13)

. . .

RB(Xi) = RXi

(
1 + Σj∆

par j
Xi

)
(14)

where the symbols used assume the meanings corresponding to those indicated in the
previous Equations (4) and (5).

Considering two comparison segments, A and C, the assessment ratio is identified
through the expected value by the following equation:

ρB(A) =
PB(A) + PB(C)
RB(A) + RB(C)

(15)
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The more similar the comparable segments are, and, therefore, the smaller the differ-
ences in characters, the less uncertain and more accurate the estimate; also, the greater the
number of comparable segments, the less uncertain and more accurate the estimate will be.
It is, therefore, essential for the appraiser to have an adequate knowledge not only of the
technical and economic characteristics of the asset being valued and the market segment to
which it belongs, but also the market segments of comparison (Simonotti 2019).

4. Materials and Methods

For the appraisal of market value of a specialized fruit orchard, the market survey
showed that there were not any available prices and incomes from similar cultivations
located in the same growing area, only asking prices and market quotations.

The market analysis made it possible to identify similar market segments from an
economic and estimative point of view and to acquire the data useful for the purposes of
the estimate (characters and their intensity; Table 1).

Table 1. Relevant characteristics on the value of fruit orchards in the area.

Relevant Characteristics Measure

Localization km

Dimension ha

Accessibility Good; Sufficient; Scarce

Lying Flat; Medium; Incline

Exposure Good; Normal; Lacking

Shape Regular; Irregular

Fertility Very good; Good; Fair

Bioeconomic cycle stage Planting stage; Growing stage; Maturity stage

Irrigation supply Adequate/Inadequate

Farming regime Conventional farming; Organic farming

In the comparison set, the segments that recorded differences in the relevant charac-
teristics were taken into consideration as comparable. Precisely, for the location, it was
measured in kilometers of distance from the nearest wholesale agri-food market, distin-
guishing those at a distance of ≤5 km from those located at a greater distance; for the
surface area (measured in hectares), we distinguished those with a surface area of ≤5 ha
from those with a larger surface area; for the bioeconomic cycle phase (measured in years
since planting), we identified the production phase in which the orchard was located (plant-
ing, juvenile, maturity, senescence); for the cultivation regime, we distinguished whether
the cultivation was carried out using conventional or organic techniques.

Missing comparable data for fruit orchards similar to the one being estimated, asking
price, asking rent, and other market information were acquired in the segment to which the
fruit orchard to be estimated belonged.

For the preliminary determination of the value of the agricultural land through the
asking prices, two different market-oriented methods were used: the General Appraisal
System (GAS) (Simonotti 1985) and the Nearest Neighbors Appraisal Technique (NNAT)
(Isakson 1986).

The GAS is a multi-parametric and multi-equational method (Simonotti 1985; Si-
monotti 1987; Simonotti 1989) that estimates the value of the asset by solving a non-
homogeneous system of linear equations through matrix calculation. The procedure can be
formalized in symbols, as follows:

sh = D−1
h ph (16)

where:
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sh is the vector of incognit terms, in which the first element represents the value of
the asset being estimated and the subsequent elements indicate the marginal value of the
individual relevant characteristics.

D−1
h is the inverse matrix of the matrix of differences of the coefficients of the relevant

characteristics, which exists when the matrix of coefficients is non-singular.
ph is the vector of known terms, represented by the prices of the comparable goods

being compared (Simonotti 1985).
The set of comparison goods was made up of m goods, with n characteristics in

common with the good being estimated. The data matrix of order (m + 1) × n, such that
each generic element is aji with j = 0, 1, 2, 3, . . ., m and i = 0, 1, 2, 3, . . ., n, was constructed
by arranging the coefficients of the relevant characteristics of the good to be estimated in
the row with index 0, and those of the comparison goods, taken neatly one by one, in the
following m rows, for each of the n characteristics in common. The vector of known terms
was such that each generic element pj, with j = 1, 2, 3, . . ., m, indicated the price of the
corresponding good m of the comparison set (Simonotti 1985).

The system of linear equations subjected to solution was constructed through non-
redundant comparisons between the good being estimated with index 0 and each of the m
comparable goods, and was made up of m linear equations in (n + 1) unknowns, such that
when it admits the solution, it is the estimative solution (Simonotti 1985).

The estimative comparison for finding the value of the asset is represented by the
system of linear equations, which, according to the relevance principle, consists of m useful,
non-redundant comparisons, taking the following configuration (Simonotti 1985):

p1= S + ∑n
i=1(a1i − a0i)si

p2= S + ∑n
i=1(a2i − a0i)si

. . .

pm= S + ∑n
i=1(ami − a0i)si

(17)

where S is the subject’s value (Simonotti 1985).
In this paper, the use of this method is proposed, admitting that it is possible to

use the asking prices detected on the market in place of the market price vector. In the
comparison function, the intensities measured in the n characteristics in common with the m
comparable ones detected in the segment to which the asset being estimated belongs were
considered as relevant characteristics. In the vector ph, the asking prices of the comparables
were considered as known terms. Comparables were detected so that m equals n + 1
characteristics. Once the non-singular coefficient matrix was defined and the inverse matrix
of the differences in the coefficients of the relevant characteristics (D−1

h ) was calculated,
the solution vector (sh) was made up of n + 1 elements. The first element of this vector
represents the value of the asset being sought, and the subsequent elements indicate the
marginal value of the relevant characteristics in the market segment to which the asset
being estimated belongs.

Another market-oriented method that was applied to determine the value of the fruit
orchard using asking prices was the NNAT (Isakson 1986).

The NNAT applies a statistical calculation logic based on the measurement of the
similarity between the asset being estimated and each comparison asset, arriving at the
determination of the value of the asset through the product between a weighting factor(
W0J

)
and the prices of similar assets recorded on the exchange market. The weighting

factor
(
W0J

)
is made up of the relative ratio between the reciprocal of the similarity distance

measure, neatly considered between the good being estimated and each comparison good,
and the sum of the reciprocals of the similarity distances.

The use of similarity distances in the appraisal context allows to determine a measure
of the level of similarity of the comparison goods with respect to the good being valued
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based on the relevant characteristics. It, therefore, allows to order the comparison goods
with respect to their different level of similarity with the good to be estimated.

The NNAT can be depicted as follows (Isakson 1986):

V0 = ∑k
J=1

(
W0J ∗ PJ

)
(18)

where:
J = 1, 2, . . ., k, are the comparison goods,
Pj are the prices of the comparison goods,

W0J =
1

D0j
D′ is the weighting factor,

d0J = is the similarity distance between the good to be estimated and the comparison
j good,

D =
1

D01
+

1
D02

+ . . . . . . +
1

D0k
.

The similarity distance can be calculated in different ways. Commonly, having to
express the level of similarity of goods with respect to variable characteristics, the standard-
ized Euclidean distance is used in estimation fields (Equation (19))1:

dj0 =

√
∑n

i=1

(
aJi − a0i

σi

)2
(19)

In the case study presented, the determination of the value using the NNAT occurred
by determining the weighting factor, W0J, based on the differences in the intensity of the
characteristics between the comparison goods detected and the good being estimated. PJ
represents the value of the asking price detected (Table 2).

Table 2. Asking price and quotations of avocado fruit orchards (* quotations).

Comparable
(n.)

Localization
(km)

Surface Area
(ha)

Age
(Years)

Farming
Regime

Asking Price
(EUR/ha)

Unit Value
(EUR/ha)

1 >5 km 1.2 7 Organic 65,000.00 54,166.67

2 >5 km 1.8 9 Conventional 85,000.00 47,222.22

Average >5 km 1.5 8 75,000.00 50,694.44

3 <5 km 2.5 3 Conventional 100,000.00 40,000.00

4 <5 km 2.1 14 Organic 135,000.00 64,285.71

Average <5 km 2.3 8.5 117,500.00 52,142.86

5 * <5 km 1.5 12 Organic 48,000.00 32,000.00

6 <5 km 0.9 9 Conventional 55,000.00 61,111.11

Average 51,500.00 46,555.56

7 * <5 km 1.5 3 Conventional 65,000.00 43,333.33

To apply the RSA in the absence of prices and rental fees for other avocado fruit
orchards, the market analysis was extended into comparison segments close to that of
the land to be estimated. In these comparable market segments, made up of other fruit
orchards, prices, rental fees, asking prices, and asking rents were detected.

The market segments for which it was possible to acquire data and information
useful for applying the RSA were the following: citrus, drupaceous, and pomegranate
fruit orchards. All of these cultivations, moreover, represent concrete alternatives for the
intended use of agricultural land in the area in which the fruit orchard to be estimated is
located and are, therefore, valid and representative elements for estimative comparison.
Each tree cultivation, distinguishing itself by training method, planting layout, cultivation
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techniques used, irrigation needs, etc., constitutes, in fact, a different market segment and
is perceived as such by local market operators.

Of the various relevant characteristics previously identified (Table 1), in the segments
considered, those for which differences were detected were taken into consideration. In
fact, from the price and income values obtained with the RSA (Equation (15)), the GRM
and the average capitalization rate were obtained to apply the income approach.

To this aim, the cash flow from the fruit orchard to be evaluated was calculated, and
the Net Present Value (NPV) and the value of the fruit orchard at the time of the estimate
(n = 9) were estimated.

In this regard, technical and economic data were collected through direct interviews
with farmers and were categorized into three different groups: structural data (e.g., farm
size and farm investments), data on the production process (e.g., farming operations, inputs
required for crop growing, and human labor), and farmers’ revenues (e.g., yield)2. Annual
profits and costs incurred were calculated under the assumption that financial conditions
remained constant over the entire period (Testa et al. 2018).

The NPV of the crop cycle represents the value of the fruit orchard when n = 0 and
was calculated by the following equation:

NPV = ∑n
0 B f nq−n (20)

where Bfn represents the annual income at the n-th year (revenues minus costs), n stands for
the economic life of the orchard, q equals (1 + i), and i denotes the discount rate, assuming
that financial conditions remained constant throughout the entire n bioeconomic period
(Testa et al. 2018).

To calculate the value when the fruit orchard was aged 9 years, we adopted the “metodo
dei redditi futuri”, assuming that the fruit orchard will be infinitely replanted at the end
of each 30-year period of cycle duration (Tempesta 2018; Michieli and Cipollotti 2018;
Simonotti 2003):

Vm =
V0 + Σn

t=m B f t
qn−m (21)

where Vm is the value to be estimated at the year m = 9, V0 is the value of the land without
the trees, q equals (1 + i), and Bft represents the income at the year t, with t ranging from
year m = 9 to year n = 30.

5. The Case Study: The Appraisal of an Avocado Cultivation

The fruit orchard to be estimated consisted of a specialized plant of avocado (cv. Hass),
extended 1.2 hectares, with the same age (12 years). The density was 208 plants/ha (6 m
by 8 m). It was cultivated with organic farming techniques and is located in Sicily, in the
territory of “Piana di Mascali”, an alluvial plain located in the eastern part of the island,
between the Ionian coast and the slopes of Volcano Etna. The area in which the fruit
orchard is located is included within the agricultural region n. 7, called “Hills of Acireale”,
at a distance of approximately 5 km from the local wholesale market for agricultural
products. In the past, citrus groves (mainly lemon trees) were largely predominant in
this area compared to other fruit crops (drupaceous, such as peach and cherry). In the
following years, the unfavorable market dynamics of lemon production together have
led to an increase in other fruit orchards. More recently, growing areas of avocado and
pomegranate are increasing. Figure 1 shows the area of cultivation and the complex of
crops, derived using Corine Land Cover (CLC 2018)
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Figure 1. Identification of the territorial area “Piana di Mascali”.

The cultivation of avocado in this area shows, therefore, a certain interest as a possible
alternative to the traditional cultivation of lemons. Unfortunately, the size of the avocado
crop to be estimated was rather small. However, it can be considered that it can still be an
interesting case study to understand also from the perspective of the possibility of using
the asking price in the appraisal of fruit orchards. In the area in which the cultivation of
avocado to be estimated was located, nevertheless, the presence of small agricultural farms
is not uncommon, as well as in other areas of the region (Crea 2024).

5.1. The Appraisal by Asking Price Using the Market-Oriented Approach

In the segment of avocado cultivation to be estimated, in the absence of price and in-
come data of similar fruit orchards, asking price, asking rents, and other market information
(land quotations) were acquired (Tables 2 and 3).

Table 3. Asking rent of avocado fruit orchards.

Comparable
(n.)

Localization
(km)

Surface Area
(ha)

Age
(Years)

Farming
Regime

Asking Price
(EUR/ha)

Unit Value
(EUR/ha)

8 >5 km 1.5 11 Organic 1500.00 1000.00

9 >5 km 2.2 10 Organic 2000.00 909.09

Average >5 km 1.85 10.50 Organic 1750.00 954.55

10 <5 km 4.8 7 Organic 2500.00 520.83

11 <5 km 3.5 8 Organic 2000.00 571.43

Average <5 km 4.15 7.50 Organic 2250.00 546.13

12 <5 km 0.75 6 Conventional 1200.00 1600.00

13 <5 km 1.80 9 Organic 1500.00 833.33

Average 1216.67

14 <5 km 1.50 3 Organic 1000.00 666.67

15 <5 km 1.20 4 Organic 1200.00 1000.00

Average <5 km 1.35 3.50 Organic 1100.00 833.33
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All these “data” were acquired and verified through direct contacts in the local area
with reliable interlocutors. These operators are active in the area of cultivation, mainly
made up of owners and farmers, professionals in the sector, traders of agricultural products,
brokers, and agents.

Regarding the appraisal of avocado cultivation using the asking prices detected in
the same market segment, the use of two market-oriented procedures was proposed.
Through the use of GAS, the estimated value was equal to EUR 61,740.18. Following the
solution procedure, the estimated value obtained with the system of equations was obtained
by comparing the values of the four relevant characteristics (localization, surface area,
bioeconomic cycle stage, and farming regime) measured in the five available comparison
assets (Table 2, comparable n. 1, 2, 3, 4, and 6) consisting of other avocado fruit orchards
and the corresponding asking prices detected. Table 4 shows the coefficient matrix, price
vector, and appraisal vector.

Table 4. Coefficient matrix, price vector, and appraisal vector of SGS.

0.9 −0.5 0.1 0.1 0.5 65,000.00 61,740.18
−0.4 0.1 0.3 0.4 −0.4 85,000.00 48,592.92

0.0 0.2 −0.1 0.0 −0.1 X 100,000.00 = −616.95
0.6 −0.6 −0.1 0.4 −0.3 135,000.00 15,638.06

−0.1 0.0 −0.1 0.1 0.0 55,000.00 3611.32

The appraisal results with the NNAT are listed in Table 5, which reports the similarity
Euclidean distance calculated between the avocado fruit orchard to be estimated and the
other similar avocado fruit orchards, as well as the estimates of weights. The market value
of the subject using the NNAT was EUR 84,336.44.

Table 5. Determination of market value using the NNAT.

J Dj0 1/Dj0 Wj Pj Wj × Pj

1 1.60 0.626802433 0.302063742 65,000.00 19,634.14
2 3.14 0.318387868 0.153435 85,000.00 13,041.97
3 3.61 0.276781556 0.13338441 100,000.00 13,338.44
4 2.45 0.407503046 0.196380691 135,000.00 26,511.39
5 2.24 0.445591862 0.214736157 55,000.00 11,810.49

Estimated
value 84,336.44

The difference in GAS and NNAT estimates depends on the different hypotheses
assumed by each method. In theory, the NNAT value, due to the weighted assessment
performed across the comparables, could be more reliable than the GAS solution. The
inclusion of a weight inversely proportional to the similarity distance produces a more con-
servative estimate. In general terms, the results of the two procedures differed considerably,
and both values appeared overestimated.

What must be noted, however, is that these results were conditioned by the use
of asking price and not prices really paid. Looking at the farmland market, it should
also be noted that the asking prices used may not represent valid elements to be used in
the comparison function, both because the two estimated values appeared significantly
divergent, and because both results appeared generally high compared to market values.
This consideration was derived from the analysis conducted with privileged interlocutors
and from some comparisons with the quotations of land in the area (Exeo 2023). We,
therefore, propose a verification using a different approach.
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5.2. The Appraisal by the Remote Segments Approach

The application of the MCS was conducted through the development of two phases. Ini-
tially, for each of the comparison segments considered (citrus, stone fruit, and pomegranate),
the corresponding GRM was determined from the purchase and prices and rental fees, and
from its inverse, the capitalization rate.

After this, following the comparison options valid for each characteristic between
the segment to which the asset to be estimated belongs (avocado) and the comparable
segments, the adaptations to be used to determine the correct average price and the correct
average rent fee of the comparable segments were measured.

Although the reliability of the estimate increased as the number of segments used
to make comparisons between the characteristics increased, the availability of only three
comparison segments is compatible with the applicability of the approach. It is also
representative of the cultivation area considered, whereby the cultivations considered were
more widespread.

Prices and incomes detected were used, as it was possible to verify the presence of
conditions of homogeneity with respect to the characters selected in each of the segments
considered. Furthermore, each of these was located in the same area where the fruit orchard
to be estimated was located (Table 6).

Table 6. Prices and rental fees detected in the comparison segments.

Price Surface Area Average Price Rent Fees Surface Area Average Value
(EUR) (ha) (EUR/ha) (EUR) (EUR/ha) (EUR/ha)

Citrus

275,000.00 7.3 37,671.23 2500.00 2.5 1000.00
310,000.00 10.9 28,440.37 1500.00 1.80 833.33
335,000.00 9.5 35,263.16

Average 306,666.67 9.23 33,213.00 2000.00 2.15 930.23

Drupaceous

16,500.00 0.9 18,333.33 750.00 1.26 595.24
28,000.00 1.2 23,333.33 700.00 0.8 875.00
85,000.00 3.4 25,000.00

Average 43,166.67 1.83 23,545.45 725.00 1.03 703.88

Pomegranate

40,000.00 2.1 19,047.62 1000.00 1.5 666.67
38,000.00 1.7 22,352.94 800.00 1.1 727.27
35,000.00 1.9 18,421.05 35,000.00 1.9 18,421.05

Average 37,666.67 1.90 19,824.56 900.00 1.3 692.31

For each comparable segment, the corresponding GRM and its inverse, the capitaliza-
tion rate, were then determined (Table 7).

Table 7. Capitalization rate in the comparable segments.

Comparable Segments

Citrus Drupaceous Pomegranate

Average price (EUR/ha) 33,213.00 23,545.45 19,824.56
Average income (EUR/ha) 930.23 703.88 692.31
GRM 35.70 33.45 28.64
Capitalization rate 0.02801 0.02989 0.03492
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Furthermore, in the comparison segments, the asking price, asking rent, and market
information useful for applying the comparison between the segments with the RSA
(Equations (8) and (9)) and arriving at the evaluation synthesis (Equation (15)) were
collected.

In the different comparison segments, only the asking prices and asking rents useful
for making an estimative comparison with the segment to which the avocado cultivation
being estimated belonged were considered. They were, therefore, selected to allow an
orderly comparison between each segment and the avocado cultivation with respect to
the characteristics previously mentioned (location, surface area, age for bioeconomic cycle
stage, and farming regime; Tables 8 and 9).

Table 8. Asking price in the comparison segments.

Comparable Localization Surface Area Age Farming Regime Asking Price Average Value
(n.) (km) (ha) (Years) (EUR) (EUR/ha)

Citrus

1 >5 km 48 21 Organic 230,000.00 47,916.67
2 >5 km 3.2 13 Organic 150,000.00 46,875.00
3 >5 km 2.9 9 Organic 140,000.00 48,275.86

Average 3.6 14.3 173,333.33 47,689.18
4 <5 km 9.7 32 Organic 400,000.00 41,237.11
5 <5 km 12.5 26 Organic 550,000.00 44,000.00

Average 11.1 475,000.00 42,618.56

Drupaceous

6 <5 km 1.1 11 Organic 53,000.00 48,181.82
7 <5 km 2 9 Conventional 98,000.00 49,000.00

Average 1.55 10 75,500.00 48,590.91
8 <5 km 2.6 5 Organic 95,000.00 36,538.46

Pomegranate

9 >5 km 2.7 9 Organic 110,000.00 40,740.74
10 >5 km 2.2 11 Organic 85,000.00 38,636.36

Average 2.45 10 97,500.00 39,688.55
11 <5 km 3.4 4 Organic 145,000.00 42,647.06
12 <5 km 3.0 5 Organic 125,000.00 41,666.67

Average 3.2 135,000.00 42,156.86

The market analysis was carried out with the collaboration of local market operators
(real estate agents, brokers, and other professional operators), which made it possible to
carry out appropriate checks on the data acquired and to eliminate unreliable data and
information.

However, it should be underlined that the use of such data occurs in relative terms,
through their mutual relationships, and not in absolute terms. The RSA is in fact aimed at
remote research of the capitalization rate and not at the definition of an estimative function
to be used for determining the value through market-oriented approaches. The principle
taken into account is that the difference in price or rent fees is explained by the difference
found in the characteristics. The adjustments made, therefore, concern the characteristics of
the segments used in the comparison, and not the capitalization rate.

Following the valid comparison options for each characteristic between the segment
to which the asset to be estimated belongs (the avocado fruit orchard) and the comparable
segments (Table 10), the adaptations to be used to determine the correct average price and
the correct average rent of the goods were measured.
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Table 9. Asking rent in comparable segments.

Comparable Localization Surface Area Age Farming Regime Asking Price Average Value
(km) (ha) (Years) (EUR) (EUR/ha)

Citrus

1 >5 km 1.5 12 Organic 1000.00 666.67
2 >5 km 2.7 9 Organic 2000.00 740.74

Average 2.1 10.5 1500.00 703.70
3 <5 km 9.7 28 Organic 3500.00 360.82
4 <5 km 12.5 15 Organic 4000.00 320.00

Average 11.1 21.5 3750.00 340.41

Drupaceous

5 <5 km 1.1 15 Conventional 1700.00 1545.45
6 <5 km 2.8 23 Conventional 1600.00 571.43

Average 2.0 19 1650.00 1058.44
7 <5 km 3.2 5 Organic 1800.00 562.50

Pomegranate

8 >5 km 1.9 7 Organic 1400.00 736.84
9 >5 km 2.4 8 Organic 1800.00 750.00

Average 2.2 7.5 1600.00 743.42
10 <5 km 1.5 6 Organic 900.00 600.00
11 <5 km 1.9 5 Organic 1200.00 631.58

Average 615.79

Table 10. Comparison characters for the estimated comparison between the segments.

Characteristics Avocado Citrus Drupaceous Pomegranate

Localization <5 km >5 km <5 km >5 km
Surface area <5 ha >5 ha <5 ha <5 ha

Bioeconomic cycle stage Maturity stage Maturity stage Growing stage Growing stage
Farming regime Organic Organic Conventional Organic

In particular, from the comparison between the asking prices detected in the avocado
segment with those detected in similar comparison segments, for each of the characteristics
considered, the adaptation coefficients expressed in terms of relative percentage divergence
were calculated (Equations (4) and (5); Table 11).

Table 11. Determination of adaptation coefficients for each comparable segment.

Localization Surface Area Bioeconomic Cycle Stage Farming Regime

Segments Price Rent Fee Price Rent fee Price Rent Fee Price Rent Fee
(EUR/ha) (EUR/ha) (EUR/ha) (EUR/ha) (EUR/ha) (EUR/ha) (EUR/ha) (EUR/ha)

Avocado 54,166.67 (1) 954.55 64,285.71 (2) 546.1 43,333.33 (3) 833.33 61,111.11 (4) 1600.00 (5)

Citrus 47,689.18 703.70 42,618.56 340.41
Adaptation coeff. (%) 0.14 0.36 0.51 0.60

Drupaceous 36,538.46 562.50 48,590.91 1058.44
Adaptation coeff. (%) 0.19 0.48 0.26 0.51

Pomegranate 39,688.55 743.42 42,156.86 615.79
Adaptation coeff. (%) 0.36 0.28 0.03 0.35

(1) Comparable 1 (see Table 2); (2) Comparable 4 (see Table 2); (3) Market Quotation (see Table 2); (4) Comparable 6
(see Table 2); (5) Comparable 12 (see Table 3).

These coefficients are useful for the application of Equations (11) and (14), using which
the prices and rental fees detected in each comparable segment were brought into line with
the segment to which the asset to be estimated belonged.
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The values of these coefficients, being obtained from comparisons between asking
prices and market prices, appeared conditioned by inevitable limitations; however, in
addition to being identifiable, they are less random than the subjective changes adopted on
the capitalization rate by the appraiser on the basis of his own beliefs.

Prices and rental fees of the comparison segments aligned with the avocado segment
are, therefore, presented in Table 12.

Table 12. Prices and rental fees of the comparison segments modified.

Comparable Segments

Citrus Drupaceous Pomegranate

Price (EUR/ha) 33,213.00 23,545.45 19,824.56
Adaptation coeff. (%) 0.14; 0.51 0.19; 0.26 0.36; 0.03

Price modified (EUR/ha) 54,801.44 34,140.91 27,556.14
Rent fee (EUR/ha) 930.23 703.88 692.31
Adaptation coeff. (%) 0.36; 0.60 0.48; 0.51 0.28; 0.35

Rent fee modified (EUR/ha) 1823.26 1400.73 1128.46

The GRM of the avocado segment derived from the available comparison segments
could then be calculated as the expected value of prices and incomes adjusted by the fit
coefficients used, as follows (Equation (15)):

ρAvocado =
€ 54, 801.44 + € 34, 140.91 + € 27, 556.14

€ 1823.26 + € 1400.73 + € 1128.46
= 26.77

Consequently, the rate to be used in the capitalization estimate of income from avocado
cultivation was equal to 0.03736.

To apply the income capitalization, as indicated by the best practices (Italian Property
Valuation Standard 2018; d’Amato and Bambagioni 2023), the cash flow of the avocado
cultivation to be estimated was, therefore, determined (Table 13).

Table 13. Estimated cash flow of avocado fruit orchard (average values).

Years

1–3 4–10 11–20 21–27 28–30

Revenues (EUR/ha) 5525.00 96,973.00 145,603.40 101,922.30 43,681.00
Costs (EUR/ha) 15,513.00 42,337.00 64,806.00 45,364.00 19,442.00

Deep tillage 950.00 - - - -
Plants and plant setting 4800.00 - - - -

Irrigation equipment 4200.00 - - - -
Fertilizers 1155.00 3400.00 4004.87 2773.00 1133.00
Pesticides 578.00 2535.00 2327.50 1674.00 733.00

Irrigation water 685.00 4630.00 5604.21 3413.00 1767.00
Labor 1260.00 11,920.00 20,133.55 14,894.00 6357.00

Farming operations 1885.00 7220.00 12,183.63 8700.00 3520.00
Boxes and transports - 12,632.00 20,552.24 13,910.00 5932.00
Cash flow (EUR/ha) −9988.00 54,636.00 80,797.40 56,558.30 24,239.00

The estimated cash flow of the avocado plantation under consideration refers to 2022
and was determined assuming a duration of the cultivation cycle of 30 years. The data used
were acquired through specific surveys carried out among sector operators, technicians,
and professionals and on the basis of market indications provided by the owner of the
fruit orchard.

Avocado trees began to yield in the third year, but the highest cash flow was achieved
from the 10th year. Revenues were calculated based on an average selling price of EUR
1.5 per ton. The highest cost was for planting expenses (EUR 13,000). At the productive
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maturity stage, the average annual cost was approximately EUR 6500 per hectare. Labor,
packing, and transportation represent the highest expenses, accounting for about 30 percent
of the total costs, respectively, followed by farming operations (about 19%). Annual average
cost values amounted to approximately EUR 5200 per hectare, with labor accounting for
a variation between 28% and 33% and packing and transportation between 30% and just
under 32%.

According to the appraisal best practice (Italian Property Valuation Standard 2018),
having determined the cash flow of the avocado cultivation, using the capitalization rate
derived from the use of the RSA, the NPV was calculated (Equation (20), where n = 30).
The value of the fruit orchard when n = 0 was also calculated by discounting the NPV,
assuming that it was an infinite and periodic income (V0). The value of the avocado fruit
orchard at the time of the estimate (Equation (21), where m = 9) was also obtained, which
was equal to EUR 45,170.17 (Table 14).

Table 14. Values estimated with the capitalization of income.

NPV V0 V9

75,316.23 37,558.96 45,170.17

The value estimated with the RSA was significantly lower than that obtained through
the market approach, in which asking prices were used to replace real market prices
(Tables 4 and 5). Furthermore, the value estimated with the RSA appeared more realistic
and appropriate, even when compared with other applications conducted in other ter-
ritories. The market value estimated by the RSA was the second-best solution from an
estimative point of view. It was conditioned by the use of a capitalization rate derived
from a comparison between segments and, in particular, by the use of asking prices, asking
rent, and market quotations. Even in the presence of these limitations, it still appeared less
random than what can be obtained by relying exclusively on the expertise of the appraiser.

With reference to the case study, therefore, it seems that the hypothesis of replacing
market prices with asking prices is not a reliable choice, particularly in the case of the
valuation of agricultural land, where there are various difficulties in obtaining comparative
data on land similar to that to be valued due to the heterogeneity of its intrinsic characteris-
tics, which can cause various inconveniences in carrying out the valuation (DeWeese 2022).
Furthermore, by making use of the adjustments to be made on the primary quantities from
which the capitalization rate was obtained, it seems that the RSA is capable of attenuating
the distorting effects of asking prices and market quotations on the estimated value. Even
in the absence of comparison prices and incomes, from the case study it seems that it is
possible to perform an adequate and acceptable appraisal of the market value. The value
estimated following the RSA procedure seems capable of representing the market value
of the avocado fruit orchard, as detectable with some available quotations (Exeo 2023).
However, it is necessary to highlight the need to carry out further applications in order
to more effectively validate this initial evidence. In this regard, it should be noted that
approximate or partially reliable market information can influence the estimated value,
as the adjustments made in the comparison between segments can depend on it. It is,
therefore, necessary to use them with caution. Knowledge of the market and the exper-
tise of the appraiser are, therefore, also essential with reference to the use of the RSA.
For these reasons, the RSA cannot be interpreted as a simplification or an alternative to
market-oriented approaches or the income approach.

Furthermore, the possibility of determining the capitalization rate by comparing
segments involves acting on the characteristics of the segments and not making positive or
negative variations on the rate, in a random and subjective way, on the part of the evaluator.

The use of the MCS, therefore, requires similar skills to those of other estimation
procedures in terms of competence and professionalism by the appraiser and cannot
be assimilated to an ambiguous estimation procedure. On the other hand, the lack of
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comparison data cannot constitute a facilitation to withdraw from the formulation of an
appropriate comparison function (Parker 2016).

6. Concluding Remarks

This paper proposed the possibility of employing the asking price in the comparison
between the segment of the fruit orchard to be valuated and other comparable segments.
The aim was to derive the rate to be used in the capitalization of the income expected from
the cultivation of the land to be valued.

The results showed the effectiveness of the RSA in two useful directions: the possibility
of exploiting extra data and market information for estimative purposes without using the
asking price in market-oriented procedures, and the possibility of preventing the use of the
expert’s expertise with reference to the choice of the capitalization rate. The rate, in fact, is
determined by comparison between segments close to that of the asset being valued and
not on the basis of investments considered alternative, or on the basis of subjective beliefs
of the appraiser.

In the absence of comparative prices and incomes, even in the presence of the limita-
tions referred to, the RSA could, therefore, constitute a valid aid for estimating the market
value of agricultural land in the absence of other possible alternatives, i.e., it is preferable
because it can allow one to “be more or less right than precisely wrong”.

In the presence of limitations that prevent the application of market-oriented ap-
proaches, the RSA, through the formulation of a comparison function between different
market segments, can represent a valid aid to develop an estimate judgment. In this regard,
the case study verified the possibility of using extra data and asking prices in the compari-
son between segments, in compliance with the principle of comparison and consistent with
the foundations of appraisal theory.

In the absence of adequate knowledge of the reference market (market segment of the
asset to be estimated and comparison segments), however, the application of the RSA can
lead to results no less random than what could occur by resorting solely to the appraiser’s
expertise. The RSA cannot, therefore, be understood as instrumental to the use of asking
prices directly in the comparison function of the market-oriented approach.

The use of the RSA, allowing the GRM from which to derive the capitalization rate to
be determined, takes place, in fact, in compliance with the estimation principles and the
indications of the evaluation standards (TEGoVA 2020).

In this regard, it is possible to note some aspects of compliance with the valuation
standards. A first element concerns the logic of the RSA, substantially similar to that used
for the remote search of the rate in the estimate for direct capitalization (Italian Property
Valuation Standard 2018). The comparison between segments also requires an accurate and
in-depth market investigation, as indicated by the IVS, and it is advisable that it takes place
in compliance with the indications contained in the reference best practices.

Furthermore, through the estimate of the GRM, the RSA imposes the need to determine
an appropriate cash flow, helping to make the estimate of the asset value compliant with
transparency and replicability requirements, consistent with the estimation methodology
and valuation standards (Italian Property Valuation Standard 2018).

Therefore, although it is based on the use of extra data and market information, the
RSA is more in line with the estimation methodology than to what occurs when determining
the estimated value from the market comparison with the asking prices or by resorting
solely to the appraiser’s expertise.

Even in the estimation of agricultural land, the limited availability of market compari-
son data can justify the use of the RSA, but even in this context, its use can only occur in
the presence of adequate knowledge of the market segment of the land to be estimated and
of the comparison segments. The peculiar characteristics of the land market also make it
indispensable for the use of the RSA to resort to an integration of the real estate data with
in-depth checks and feedback by the appraiser. Although conditioned by the limitations
caused by the unavailability of real estate data of comparison assets, the RSA made it
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possible to determine the value of the fruit orchard being estimated by adopting a proce-
dure consistent with the comparison between different segments, which was verifiable and
capable of containing uncertainty of a subjective and unverifiable judgement.

However, the MCS cannot be understood in any way as an alternative approach to
market-oriented procedures. It is possible, rather, to envisage its use also to integrate
applications carried out with other estimating approaches, or to envisage its use as a
verification and comparison tool also when reviewing estimates.

It should also be considered that the growing availability of extra data and market
information can constitute an area of interest for studies and research of an estimative
nature for other reasons, too. Among these, we highlight the possibility of carrying
out analyses with georeferenced data (Giuffrida et al. 2023) both in local and large-area
territorial contexts, or integrating modern estimation technologies (Salvo 2023; Tajani et al.
2020); for example, to evaluate the weight assumed by the various relevant variables on the
expected value of market prices (Salvo et al. 2023) and on the price and income adjustments
expected by the RSA.

Another element worthy of further investigation is also represented by the opportunity
to verify the market values estimated with MCS compared to the final sale prices of
real estate.

In conclusion, regarding missing comparable data, the results obtained here showed
that the RSA can be useful to estimate the market value. RSA can also be used to verify or
control an estimate judgment already made. Further application possibilities can also be
found in counseling activities for the benefit of subjects interested in operating in the real
estate investment sector, since, in the absence of necessary comparison data, through the
application of the RSA it is possible to acquire useful indications for operating with greater
awareness among possible alternative investments.
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Notes
1 Another similarity distance is the Manhattan distance, which is equivalent to the distance one needs to travel in a Cartesian

plane to move from one point i to another point j by moving in directions parallel to the axes (dij = ∑
p
s=1

∣∣∣xis − xjs

∣∣∣). Together
with the Euclidean distance, it can be derived from the more general Minkowski distance of order k between units i and j:

∑
p
s=1

[∣∣∣xis − xjs

∣∣∣ k
]1/k

, where k ≥ 1. If k = 2, one obtains, in fact, the Euclidean distance, and with k = 1, the Manhattan distance.

2 Estimated costs included the average planting cost, distinguished into its different components (such as deep tillage, plants and
plant setting, etc.), and direct costs, excluding taxes. Direct costs encompass farming operations (such as soil tillage, fertilization,
pesticide treatments, etc.), performed considering rental usage, labor for all manual operations (pruning, harvesting, etc.), and
boxes and transportation, as the harvested production is sold to the local wholesale market.
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