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Abstract

Agricultural parcels are often the subject of land valuation studies. This approach implicitly assumes that
the real estate value of the land belonging to a farm is the sum of the values of the individual parcels that
make up the farm. Nonetheless, the value of a whole can be very different from the sum of its parts. This
study proposes a methodology for calculating the real estate value of the land belonging to a farm, the
latter being understood as the set of the parcels, not only on the basis of production factors such as sur-
face area, type of crop and intensity, but also by including parameters relating to the fragmentation of the
land. Fragmentation increases production costs and reduces farmers’incomes and by extension the real
estate value of the farm. In our study area, the province of Jaen in Spain, figures for its most emblematic
crop, the olive, show that fragmentation of the land reduces its value by between 51% for a 10 ha farm
and 12% for a 30 ha farm as compared to the values set out in the bibliography. The reorganization of
the ownership system or the promotion of systems for the common management of land could increase the
profitability and therefore the value of land according to the ‘income capitalization’ approach.
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1. Introduction etc.). Accurate calculation of the value of land
is therefore vital to guarantee legal certainty for
the owner and the protection of his or her rights
(Lopez de Luis, 2010). A fair land valuation
method is therefore essential.

In the procedure for determining the real es-

tate value of rural land, valuers tend to focus on

The object of land valuation is to calculate the
price of land on the basis of a series of selected
criteria. Agricultural land is valued for a range
of purposes, both private (loans, division of
estates, mortgages, property sales, agrarian in-
surance policies, etc.) and public (especially in

proceedings such as expropriation, organization
of farms, consolidation of farm land, assessment
of damage caused by the Administration), and
for tax reasons (property tax, tax on the sale or
transfer of real estate and documented legal acts,
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the values of the individual agricultural parcels
that make up the farm (Ma and Swinton, 2012),
rather than calculating the real estate value of
the farm as a whole. Nonetheless, the value of
a whole can be very different from the sum of

** JFAPA, Centro Camino de Purchil, Agroecosost Group, Department of Agricultural Economics, Granada, Spain.
Corresponding author: sergio.colombo@juntadeandalucia.es



NEW MEDIT N. 1/2021

its parts. A reliable method for calculating the
value of the land belonging to a farm as a whole
could therefore be particularly important in pro-
cesses for the wholesale transformation of agrar-
ian structures, in that it would allow much fairer
valuations to be made, by taking into account all
the factors that influence the real estate value of
land. These processes include for example farm
reorganization plans, initiatives proposed by
government bodies in which grants are provid-
ed for the improvement of agrarian structures in
areas in which there is a predominance of small
and medium-sized holdings in which a land
consolidation process is due to be performed
(Maceda Rubio, 2014). Farms may also need to
be valued when they are put up for sale, often
due to a lack of generational renewal (Jeanneaux
etal.,2017).

Various methods have traditionally been used
to estimate the real estate value of agricultural
land (Wahlen ef al., 2013) with highly varying
results (Jeanneaux et al., 2017). Different meth-
ods are used depending on the objective of the
valuation, the type of ownership or the particular
land use (Wyatt, 1997). One widely used meth-
od is the comparative method (Pagourtzi et al.,
2003), in which the value is estimated by ana-
lysing the sale prices of comparable unimproved
land and then adjusting the prices to account for
any differences in size, location, and features.
However, this method does not take into account
the income generated by the property or other
important parameters such as soil type, climate
and topography. With this in mind, other land
valuation methods using regression analysis
were developed in order to consider the impact
of specific variables such as economic yield, risk
of frost, plantation age or land quality (Calatra-
va and Canero, 2000; Maddison, 2000). Other
researchers also considered the way the farm
had been managed when valuing the land (Eves,
2007). Finally, the use of decision tree analy-
sis in the land valuation process was proposed
in order to identify possible sub-samples in the
available information on rural estate values that

represent specific market segments that were not
detectable in the original data set (Acciani ef al.,
2008).

In order to ensure reliable results, these meth-
ods generally require significant amounts of in-
formation about recent transactions involving
similar estates or properties. However, these
methods tend not to be used in the valuation of
agricultural land in countries like Spain in which
there are relatively few rural land transactions
and the market is less transparent than for urban
and building land (AEBOE, 2015). This is why
in those procedures in which the public adminis-
tration is involved, the use of the ‘income capi-
talization” method has become mandatory.' This
method values land on the basis of its suitability
for production, in an unlimited scenario which
assumes that for the foreseeable future the land
will continue to be used for agricultural purpos-
es with the same crop. In this way by calculating
the difference between farm revenue and costs,
it is possible to calculate the annual return on
each parcel being valued. By applying a specif-
ic capitalization rate, the real estate value of the
land is then obtained.

In order to be able to apply this method cor-
rectly, the valuer must know how much income
or profit is generated by the lasset he/she is ap-
praising. The most commonly used variable for
measuring agrarian income is the area of the land
being valued (Caias et al., 1994; Caballer and
Guadalajara, 2005). The analysis of the income
from agricultural land also normally involves
the valuation of other variables such as eco-
nomic yield, the quality of the land, the risk of
frost and the location (Aznar and Guijarro, 2004;
Garcia et al., 2017), which although they influ-
ence the profitability of the land are not the only
factors affecting it. Other factors that directly
affect the profitability of the land and therefore
its real estate value are often ignored. For ex-
ample, Eves (2007) showed that the technical,
financial and environmental management of the
farm had a direct influence on its value, creating
differences in the real estate value of up to 20%.

' Royal Decree 1492/2011, of 24th October. Available at: https://www.boe.es/buscar/pdf/2011/BOE-A-2011-

17629-consolidado.pdf.
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Non-monetary values may also add to the value
of the farm, as suggested by Howley (2015). In
the same way, the fragmentation and dispersion
of the parcels of land that make up a farm have
a direct impact on its value, in that these farms
are often less efficient and produce smaller re-
turns (Latruffe and Piet, 2014; Colombo and
Perujo-Villanueva, 2017a; Perujo-Villanueva
and Colombo, 2017; Lu et al., 2018). Farms of
the same size can have very different costs and
therefore profit levels, depending on the number
and the shape of the various parcels of land of
which they are composed and the distance be-
tween them (Tan et al., 2010; Vilar Hernandez
et al., 2011). These variables often go unnoticed
in cost studies used as a reference for calculating
the annual income and thus are not considered
when estimating the associated real estate value.

In Europe, the extremely fragmented land
ownership structure makes it particularly im-
portant when valuing land to consider the im-
pact of land fragmentation on farm income.
According to EU data, 69% of farms cover less
than 5 ha and only 2% have more than 100 ha
(European Commission, 2013). In this situation
any calculation of the profitability of farms,
and by extension the real estate value of the
land, must take the impact of these variables
into account when calculating the differences
in income due to the inefficiency of fragment-
ed farms. Small farms have higher costs that
reduce their annual income (Colombo and Pe-
rujo-Villanueva, 2017a), in some cases even
leading to negative returns, which make the
‘income capitalization’ method inviable.

In this paper we will be focusing on calculat-
ing the impact of the structural aspects of farms,
namely farm size and parcel fragmentation and
dispersion, on the real estate value of the land at
farm level, a question that has yet to be broached
in the literature. The objective of this research is
to create a tool to enable the public administra-
tion and land valuers to adjust the real estate val-
ue of farms according to the degree of fragmen-
tation, on the basis of simple variables such as
the surface area, the number of plots and the dis-
tance between them. This is timely considering
that in small farms the cost overruns, caused by
the lack of economies of scale in production and

by land fragmentation, can lead to situations in
which it is impossible to break even. It is there-
fore necessary to encourage the administration
to introduce measures to increase the profitabili-
ty of farms (land consolidation, tax exemptions,
farm reorganization plans). For these measures
to be successful, accurate valuations of the real
estate value of the farms are required. In this re-
search, we also demonstrate that any public or
private action aimed at reducing farm fragmen-
tation not only has a positive short-term effect
on the economic viability of the farms involved
(Vilar Hernandez et al., 2010), but also increas-
es their real estate value and in turn the overall
wealth of rural communities, a global goal of the
Common Agricultural Policy (CAP) today and
for the future. The methodology we propose is
applied to traditionally farmed olive groves but
could also be used with other crops.

The paper is structured as follows: we begin
by defining the rules and laws governing the
methods used for the valuation of rural property
in Spain; we then describe the study area and set
out the methodology we propose for quantifying
the value of farms. In the results and discussion
section we summarize the main effects and com-
ment on the different comparative scenarios for
the valuation of rural properties. We conclude
by making clear that the real estate value of the
farm can vary considerably according to the im-
pact of the spatial distribution and the shape of
the parcels. Small atomized farms have much
lower values than their larger, more concentrat-
ed counterparts.

2. The valuation of agricultural land in Spain

In Spain today the Amended Text of the Law
on Land and Urban Redevelopment (AEBOE,
2011), hereinafter ATLLUR, provides a gener-
al framework for the valuation of land for ad-
ministrative purposes (Falcon-Pérez, 2015) and
advocates the use of the ‘income capitalisation’
method for calculating the value of agricultural
land (Art. 36). This method takes into account
the capacity of the land for generating future
cash flows and determines income on the basis
of the productivity of the estate, focusing par-
ticularly on its location, on the type of crop and

99



NEW MEDIT N. 1/2021

the machinery normally used in its production
(Cafiero Leo6n and Calatrava Requena, 2000), in-
cluding subsidies of a stable nature and subtract-
ing the costs incurred. The income calculation
is based primarily on the consideration of land
as a production factor. Specifically, the method
is based on calculating the annual income (total
revenue minus the costs) and projecting it onto
an unlimited scenario based on the useful life of
the crop. This means that the value of the agri-
cultural land is affected by the type of crop and
by how efficiently it is managed. The final value
could be adjusted upwards on the basis of dif-
ferent location factors. In addition, the income
capitalisation approach requires the use of an
interest rate which, according to the provisions
of Additional Clause 7 of the ATLLUR, is de-
termined by a general interest rate multiplied by
a corrective coefficient which is published for
each type of crop.

The bibliography most critical of this method
highlights various aspects: firstly the difficulty
of defining the income from each farm, on many
occasions resulting in income being calculated
as a percentage of final production (Gutiérrez
Flores, 2010); secondly the limited availability
of cost studies that reflect the real situation of the
farm being considered; thirdly, the conditionality
involved in using a predetermined interest-rate
given that the variability in this rate can have a
considerable effect on the real estate value of the
property.? Fourthly and finally the fact that soci-
ological factors, which at times are more impor-
tant than the income from the crop, are not taken
into account (Jeanneaux et al., 2017).

None of the studies cited above refer to the
need to calculate the value of the farm, de-
fined as the group of parcels that make up the
land owned by an olive farmer on which he/
she carries out his/her farming activities, pri-
marily aimed at the market and which con-
stitutes a technical economic unit in itself. In
other words, in the aforementioned studies

the object being valued is the individual par-
cel or plot of land and the methodology does
not differentiate the case where the farm as a
whole is the object of valuation. Farming re-
search has shown that agrarian systems must
be considered as a complex fabric and not as a
mere collection of agricultural parcels that in-
fluence their configuration (De Juan Valero et
al., 2003) and therefore their production meth-
ods and efficiency. In addition, if the manage-
ment of the different parcels is performed with
the same machinery and human resources and
within a common agronomic, technical organi-
zation, the farm as a whole must be considered
as the basic technical unit and not as various
basic units, or in other words, various separate
farms (Ballestero, 2000).

The Draft version of the Andalusia Agricul-
ture and Livestock Act sets out the case for valu-
ations at farm level. Article 31 of this Act states
the need to promote farm reorganization plans in
order to create farms of sufficient size and char-
acteristics in terms of their structure, capitali-
zation, business organisation and environmen-
tal integration.’> This procedure, known as land
consolidation, seeks to improve the structure
of land ownership in specific districts or areas,
for which purposes it is necessary to calculate
the value of the set of plots contributed by each
farmer, in order to create more concentrated, less
fragmented farms with a similar value to that of
the land contributed.

3. Study area

This research focuses on the traditional, ma-
chine-workable (gradients of less than 25% ac-
cessible to tractors) olive groves in the province
of Jaen, Southern Spain, which cover 78.5%
of the useful agrarian area. The olive tree is
undoubtedly the most emblematic crop in this
province, extending over 551,191 ha or 83.3%
of its total farmed area. This represents 26% of

2 The impact of this variability has been attenuated in part by using as the capitalization rate the average value
(from the annual data published by the Bank of Spain) for the return on 30-year Government Bonds, for the three years
prior to the date to which the valuation is understood to refer (AEBOE, 2015).

3 Draft version of the Andalusia Agriculture and Livestock Act. Available at: https://www.juntadeandalucia.es/
export/drupaljda/normativa_en_elaboracion/16/10/Text0%20vesi%C3%B3n%20pdf.pdf.
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the total area planted with olive trees in Spain as
a whole and 46% of the olive groves in Andalu-
sia (CES, 2011). In general terms, the agrarian
structure of the province, a concept that includes
parameters such as ownership and forms of farm-
ing and landholding, is characterized by its het-
erogeneity and/or polarization: there are a large
number of small farms and relatively few large
ones. As regards fragmentation, the figures indi-
cate that the average farm has 5.3 ha, although
77.6% of them have 5 ha or less (Colombo and
Perujo-Villanueva, 2017a). The olive farms in
the province have a total of 261,450 plots mak-
ing an average of 3.1 plots per farm. The most
fragmented farm has 101 parcels, though farms
with more than 10 parcels make up just 3.4% of
the total. As regards the geographical dispersion
of the plots, the average value is 4 km. The min-
imum value is 0 km for 36% of the farms and
the maximum is 73.6 km (Perujo-Villanueva and
Colombo, 2017). Figure 1 shows a real image
of typical olive farm structures in the study area

taken from the Spanish Land Parcel Identifica-
tion System.

Traditional olive farming is showing worrying
signs in terms of the return on this crop, espe-
cially due to the high fragmentation of owner-
ship, the relatively limited professionalization
and modernization of the farms and the high
production costs. These low returns mean that
many olive farmers depend on subsidies from
the CAP and on family labour (Colombo et al.,
2016) to break even. The current situation is
likely to get worse given the age of the agrarian
population in which 74.6% are over 44 years old
and 25.3% are over 64 years old (CPJA, 2015)
and due to the gradual reduction of support
from the CAP. The fact that few members of the
younger generation seem interested in farming
(Langreo Navarro, 2002), the uncertainties of
the Common Agricultural Policy and the low
income from olive farming combine to paint an
unattractive picture for the future of rural Jaen.
The result is that a growing number of small

Figure 1 - Examples of the parcel composition and dispersion of typical olive farms in the study area.
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farmers are being forced out of farming every
year and their land is being put on the market for
sale (Franco and Borras, 2013).

4. Material and methods

Using the ‘income capitalization’ method, the
real estate value of the set of agricultural plots
belonging to a farm (J) is calculated using the
following formula:

iPV RIF, | _RIE, RIE, 1
= (1+r) (145 (1+7,)"

Where PV, is the capitalization value of the
parcel j (€/ha); RIP,, RIP,...RIP, is the real or
potential annual income* from the parcel j, from
the first year until the end of the unlimited dura-
tion of the useful life n (€/ha); r, is the capital-
ization rate obtained by multiplying the general
capitalization rate r, by the correction coefficient
for olive groves of 0.43, which is specified in
Annex 1 of the Land Law Regulations.’

With this methodology, it is possible to calcu-
late the value of each parcel and later, assuming
that the objective is to calculate the value of a
whole farm, add together the values of all the
different parcels, on the basis of the profitabil-
ity per hectare. The profitability figure used for
reference purposes is taken from studies carried
out by public bodies, from surveys on the price
of land (MAPAMA, 2016) and from the Olive
Grove Master Plan (CPJA, 2015). However,
none of these studies considers the inefficiencies

in production due to fragmentation and disper-
sion or the impact of farm size. For demonstra-
tion purposes, the impact of fragmentation and
dispersion is highlighted in Figure 2, which
shows three farms with the same surface area (1
ha) but different structures. The farm in Square
A has no inefficiencies due to fragmentation and
dispersion, while those in Squares B and C have
excess costs due to these factors, which reduce
their income and by extension their real estate
value.

In this paper, in order to include the effect of
structural factors on farm income we have con-
sidered the extra costs resulting from the frag-
mentation and dispersion of agricultural parcels,
so as to subtract it from the total revenue en-
tering the farm. The cost due to fragmentation,
which is closely related to the number, shape and
size of the parcels, has been calculated accord-
ing to the methodology described in Colombo
and Perujo-Villanueva (2017a). The cost due to
dispersion has been estimated using the meth-
odology proposed by Perujo-Villanueva and Co-
lombo (2017).% The general production costs per
farm size were obtained using a new software
that allows the analyst to enter a wide range of
specific data to provide an accurate picture of the
production structure of the farm (Colombo et al.,
2018; Colombo and Ruz-Carmona, 2019). For
these purposes we considered the most likely
techniques, management methods and machin-
ery used in the study area. The total production
costs are 2547 €/ha, 2007 €/ha and 1513 €/ha
for the 1 ha, 10 ha and 30 ha farms respectively.

4 Real income will be understood as that resulting from the farming of rural land according to its state and activity
at the time of valuation, be it the duly accredited existing income, or the attributable income according to the particular
crops and other farming uses. Potential income will be understood as the income attributable to the farming of rural
land in accordance with the most likely uses and activities that are feasible using the normal technical resources for
its production.

5 rl is calculated according to Royal Decree Law 7/2015, which establishes: “1. For the capitalization of the real
or potential annual income of a farm, as referred to in Section 1 of Art. 363, the capitalization rate to be used shall be
the average value of the annual data published by the Bank of Spain about the profitability of Government Bonds at
30 years, which corresponds to the 3 years prior to the date to which the valuation is understood to refer.” At the time
of writing this paper the capitalization rate was 2.2%.

¢ Colombo and Perujo Villanueva (2017a) demonstrate that the number and shape of the parcels create inefficien-
cies in the various tasks involved in olive farming. This leads to an average increase in production costs of between
4.4% and 6.5%. These costs are higher in farms with small, elongated parcels. In addition, Perujo-Villanueva and
Colombo (2017) estimated that the increase in production costs due to parcel dispersion, in other words, the time
wasted by the farmer in covering the distance between his/her different parcels is between 1% and 10% and is more
significant in small farms than in large ones.
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Figure 2 - Different fragmentation structures in a typical 1 ha olive farm.
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The procedure followed to estimate the produc-
tion costs are described in papers by Colombo e?
al. (2016) for farms of between 1 and 10 ha and
by Cubero and Penco (2012) for 30 ha farms. In
both cases the data obtained refer to rainfed land.
Revenues are calculated using average oil price
values for the study area and subsidies over the
last 10 years. Specifically, we assumed that the
average price of olive oil was 2.51 €/kg.” We also
assumed a production level of 3500 kg/ha and a
greasy yield of 21%. The CAP subsidies were
500 €/ha. On the basis of these assumptions, the
total revenues were 2,345 €/ha. The farmer’s fi-
nal income can be calculated by subtracting total
production costs from the revenues.

The real estate value of the set of agricultural plots
belonging to a farm can be calculated as follows:

TRIF TRIF TRIF
V= -+ St L=
(l+r2) (1+r2) (1+r2)"
_ s IRIF,
W) @)

TRIF, :ij. RIP, —(IF,+1ID,) 3)

Where FV is the real estate value of the set
of agricultural plots that make up a farm; TRIF,
is the sum of the income from all the parcels in
year n, including the costs resulting from frag-
mentation and dispersion. IF is the extra cost due
to parcel fragmentation and ID is the extra cost
due to parcel dispersion.

Clearly, the values for inefficiencies due to
fragmentation and dispersion vary from one
farm to the next due to their particular spatial
structure and dimensions. In this paper the im-
pact of fragmentation and dispersion on real es-
tate value is calculated by applying the average
levels of fragmentation and dispersion for all
the traditional olive farms in Jaen with more
than one parcel, according to the following size
ranges: 0.1-1 ha, 1-5 ha, 5-10 ha, 10-50 ha and
over 50 ha. These ranges were chosen because
they are the most used in the bibliography for
the olive sector. Lastly, given the likely impact

7 This is the weighted average price of extra virgin olive oil, virgin olive oil and lampante oil.
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of different capitalization rates on the real es-
tate value of the parcels, we also carried out a

sensitivity analysis using capitalization rates of
5% and 10%.

5. Results

The machine-workable traditional olive grove
in the province of Jaen covers an area of 448,831
ha. This land is distributed amongst 84,788 farms
or smallholdings. The largest olive farm meas-
ures 850 ha and the smallest just 0.04 ha. Table
1 shows the number of farms within each size
range and the total area they occupy as a per-
centage of all the land occupied by olive groves.

Table 1 - Farms by surface area.

It is clear that the olive production structure is
highly fragmented. In the province of Jaen, the
size range with most members is 0.1-1 hectare
(30.1%) and although 77.6% of the farms have
less than 5 ha, these occupy just 27% of the total
area of olive groves.

The costs resulting from the inefficiencies
due to parcel fragmentation and dispersion are
described in Table 2. The average inefficiency
due to fragmentation for the province of Jaen is
14.7%, which results in an average cost of 100.8
€/ha, while the average effect of dispersion in
production costs is 190.1 €/ha. The costs indi-
cated in Table 2 refer to the average costs that
the farms incur due to the fragmentation and

ZZI N° of farms % Ave(r}.l;;rea Tatc(z}i;jrea % | Aver. N° Plots
0.1-1 25484 30.1 0.5 152235 4% 1.4
1.01-2 18515 21.8 1.4 26906.1 7% 2.3
2.01-5 21821 257 3.2 65380.0 16% 3.5

5.01-10 9727 11.5 6.9 60631.4 15% 52
10.01 - 50 8074 9.5 19.5 136588.5 34% 7.4
>50 1167 1.4 95.0 94339.6 24% 11.1

Source: The authors - based on SIGPAC 2013.

Characterization of farms on the basis of their size/area and the average number of plots that make them up.

Table 2 - Average cost of parcel fragmentation and dispersion in the province of Jaén (Spain).

Area Inegj Zif:Cy 4verage Cost due t'o C?st du? to Total cost

Mo | fagmenaion | Pversion | Fogmetaton | dispersion | g,
(%)

0.1-1 20.1 2.6 137.1 225.1 362.2
1.01-2 16.8 4.0 114.9 227.9 342.8
2.01-5 14.8 6.0 101.3 163.2 264.5
5.01-10 12.6 8.5 86.5 106.6 193.0
10.01 - 50 9.6 10.8 66.1 70.3 136.4
>50 5.8 11.0 39.9 16.0 55.9

Source: The authors - based on SIGPAC 2013.

Determination of the penalization costs (fragmentation and geographic dispersion) according to the size of the farm.

104




NEW MEDIT N. 1/2021

Figure 3 - Correlation between the area of the farm and the penalization costs. Average values for the different

size ranges.
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dispersion of the plots. Clearly these costs vary
according to the size of the farm, in that larger
farms tend to have lower fragmentation and dis-
persion costs (Colombo and Perujo-Villanueva,
2017a; Perujo-Villanueva and Colombo, 2017).
Thus, in order to calculate the real estate value
of a farm using Formula 2, it is necessary first
to determine the impact of fragmentation and
dispersion as a function of farm size. This can
be seen in Figure 3, which highlights the rela-
tion between farm size and the additional costs
incurred due to fragmentation. As can be ob-
served, the two variables have an exponential
relationship, illustrating that the impact of frag-
mentation and dispersion on the profitability of
small farms, and thus on their real estate value,
is much greater than on medium-sized and large
farms, which are much less affected. On aver-
age, on 5 ha farms the impact of fragmentation
and dispersion causes a fall in income per hec-
tare of 273 euros, whilst on a 30 ha farm this
impact is much lower at 117 euros.

If we know the size of the farm, the equation
shown in Figure 3 can be used to calculate the
general reduction in its income due to fragmenta-
tion and dispersion. However, the impact can vary
from one farm to the next according to the specif-
ic degree of fragmentation and dispersion, given
that two farms with the same area can have very

different spatial structures. The exact figure for
these costs can be established using the method-
ology proposed by Colombo and Perujo-Villanue-
va (2017a) and Perujo-Villanueva and Colombo
(2017). Detailed information (such as the shape
and the geo-referenced location) about each of the
parcels that make up the farm is also required. Un-
fortunately, this information is often unavailable
and the calculation process can be too complicated
for the valuer interested in determining the impact
of fragmentation and dispersion on the income
from the farm. A simpler way of assessing this im-
pact would be to use the typical fragmentation and
dispersion values for the different farm size ranges.
In this paper, this was done by setting a threshold
to establish whether fragmentation and dispersion
were high or low within each size range. To do that,
we used the median number of plots per farm in the
case of fragmentation and the median distance be-
tween the plots in the case of dispersion for all the
farms in the province. Logically, the more intervals
we use, the more accurately we can calculate the
reduction in the income due to fragmentation and
dispersion. For instance, for the 0.1-2 ha size range,
the median fragmentation value was 2 plots and the
median dispersion was 2.8 km. That means a farm
within this size with 2 plots and a dispersion of 4
km would be classified as having low fragmenta-
tion and high dispersion. When this procedure is
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extended to the whole farm, the valuer can obtain
amore accurate estimate of the impact of fragmen-
tation and dispersion on the income of each farm,
simply by observing the number of plots and the
average distance. The results are shown in Table
3. For farms in the 0.1-2 ha range, with low frag-
mentation and dispersion, the penalization costs
would be 74.4 €/ha for fragmentation and 102.4 €/
ha for dispersion. At the opposite end of the scale,
in farms with high fragmentation and dispersion,
the additional costs would be as high as 172.3 €/ha

and 435.4 €/ha. In large farms however, these costs
were less significant and more homogeneous. For
example, for a slightly fragmented farm of over 50
ha, the combined cost of fragmentation and disper-
sion would be just 30 €/ha, while the same farm
with high levels of fragmentation and dispersion
would have penalization costs of 81.9 €/ha.

Table 4 shows the income from and the real
estate value of the agricultural plots that make
up a typical farm in the study area. The real es-
tate value of the land belonging to a farm was

Table 3 - Penalization costs due to different levels of parcel fragmentation and dispersion by area range.

Area Low fragmentation | High fragmentation | Low Dispersion | High Dispersion
(ha) (€/ha) (€/ha) (€/ha) (€/ha)
<2
(<=2 plots and 2.8km?) 74.4 173.3 102.4 435.4
2.1-5
(<=3 plots and 4. 1km?) 67.5 135.7 71.6 258.6
51-10
(<=3 plots and 5.5km?) 57.9 114.9 47.6 167.1
10.1 -50
(<=4 plots and 5.1km?) 423 90.7 26.9 114.6
=50 26.2 53.7 3.8 28.2
(<=5 plots and 2.0km?) ’ ’ : ’

Source: The authors - based on SIGPAC 2013.

a: Thresholds used to differentiate between low and high fragmentation and dispersion situations.

Penalization costs increase in line with the increase in fragmentation and dispersion. In this table we can see

that these costs are higher on smaller farms.

Table 4 - Calculation of the real estate value of the farm according to its size.

Income without 12 ati Di . Total Annual Real estate Real estat Real estate
Area |fragmentation and ragmentaion | Lspersion penalization | income with | valueA (rate cad estate value (rate
. . costs costs . value (rate 5%)
(ha) | dispersion costs (€ha) (€ha) costs penalization 2.2%) (ha) 10%)
(€/ha) (€/ha) (€/ha) (ha) (ha)
-7333 -4700 -2677
1 -112 124 276 400 =512 (-33525) (-21488) (-12242)
22132 14185 8081
10 338 79 94 173 165 (10804) (6925) (3945)
54479 34918 19894
30 832 36 42 % 734 (48062) (30805) (17550)

Source: Present authors based on SIGPAC 2013.

A. The value in brackets includes the penalization due to fragmentation and dispersion costs.

This table shows the real estate values of farms according to their area and estimating the costs of fragmenta-

tion and dispersion.
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estimated assuming constant income and the
capitalization rate in force at the time the arti-
cle was written (2.2%). The results of a sensi-
tivity analysis using capitalization rates of 5%
and 10% can also be seen. For 1 ha farms, the
income was negative. In farms like these which
are barely profitable, the income capitalization
approach cannot be used for valuation, given
that the real estate value of land cannot be less
than zero in any expropriation or land consoli-
dation process. The fact that small olive farms
have negative incomes was confirmed by pre-
vious researchers (Colombo et al., 2017) who
found these farms are only viable thanks to un-
paid work by family members. Secondly, for
10 ha farms, the value per hectare of 10,804 €
was far below the market value, which accord-
ing to the regional government was between
20,144 € and 33,871 € (CAPDS, 2018). If the
same piece of land were valued without con-
sidering the fragmentation parameters, the real
estate value would be 22,132 €, a value more
in line with the current market value. The dif-
ference between the two valuations was very
significant (51%), showing the large impact
that fragmentation and dispersion can have on
farm income. If we analyse the data for 30 ha
farms, the real estate value of the agricultural
plots that make up the farm would be 48,062 €,
while according to the income capitalization’
method, the value would be 54,479 €, a dif-
ference of 12%. Both values are considerably
higher than the current market value, so reveal-
ing the severe impact that both size and frag-
mentation and dispersion costs have on farm
incomes and thus on the resulting real estate
value. The real estate value is also highly de-
pendent on the capitalization rate used in the
calculation. As shown in the last two columns
of Table 4, if capitalization rates were higher
at for example 5% or 10%, the real estate val-
ues would be 36% and 63% lower respectively
than the value calculated using the currently
applicable rate of 2.2%.

6. Discussion and conclusions

In Spain the valuation of farmland in public
administrative procedures is conducted using the
income capitalization method, which values the
land according to its capacity to produce reve-
nue. A realistic, accurate valuation is essential
from a legal point of view as it has a wide va-
riety of effects in a range of fields such as tax
(tax payable), expropriations (for calculating the
amount of compensation payable to the own-
er), mortgages (the land must be valued before
a mortgage can be approved) and even for sen-
tence enforcement purposes (judicial sales). The
success of the valuation lies in obtaining a value
as close as possible to the real market price. The
current configuration of the ‘income capitaliza-
tion” method does not provide fair, accurate re-
sults especially when valuing farms with more
than one plot. For example, a 6-hectare farm
made up of 3 two-hectare plots and a dispersion
of 15 km would have the same value as a 6-hec-
tare farm made up of 2 three-hectare farms with
just a track running between them.® The market
operates in a different way setting higher prices
for more concentrated, less fragmented farms.

For a fair valuation of farmland, it is therefore
necessary to consider all the costs involved in
the management of a farm without forgetting as-
pects which on certain occasions can create large
differences in farm accounts and therefore in the
income to be used as the base value. In this paper
we have noted the impact that structural varia-
bles (such as the size, fragmentation and disper-
sion of the plots that make up the farm) can have
on the real estate value of farmland, especially
on small farms. The results show that economies
of scale in production not only affect the profit-
ability of the farm but also its real estate value.
They also show that this effect is augmented by
the fragmentation and dispersion of plots.

The valuation of farmland using the income
capitalization approach is also affected by the
capitalization rate. This means that the general
financial situation, which is an exogenous factor

8 The value could change if some of the parcels had different correction factors due to location. However, this
seems unlikely with the values established in the valuation rules set out in the Land Act (Ley del Suelo RD 1492-

2011).
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of production, may have substantial effects on
the price of land, reducing it significantly when
the capitalization rate is high.

In order to maintain the real estate value of
land it is essential to increase the size of farms
and reduce fragmentation into smaller and
smaller plots. Various solutions include the re-
organization of farms, the concentration of plots
and even the implementation of measures that
enable farmers to purchase adjacent plots so as
to reduce fragmentation. These changes in the
land ownership system would make farms more
productive, so increasing farming income and
by extension the capitalization of agricultural
land. Another option would be shared manage-
ment of the land, either through shared or assist-
ed cultivation (Colombo and Perujo-Villanueva,
2017b). These options increase the income from
farming and thus the value of agricultural land.
This means that public policies that encourage
changes of this kind would also improve the
welfare of rural areas.

The information generated during this re-
search could be very useful for the public ad-
ministration and for the owners of rural land in
areas undergoing territorial reorganization pro-
cesses, especially in places with very fragment-
ed land ownership dominated by smallholdings.
On the one hand, considering the role played by
structural variables in the formation of income
enables a fairer, more equitable valuation of the
farmland in areas affected by processes of this
kind. This could potentially increase the confi-
dence of farmers in land consolidation proce-
dures, making them more likely to participate
(Kupidura ef al., 2014). Secondly the reduction
in the real estate value of fragmented farms
could encourage their owners to reach agree-
ments to join their different plots together, so
boosting the market for rural land, which tends
to be very static.

The information produced in our research
could also be very useful in the design of future
laws for the reorganization of farms, such as for
example the forthcoming Andalusia Agriculture
and Livestock Act. The practical application

of future laws must include penalization coef-
ficients due to fragmentation and dispersion in
different crops, which must be applied in land
valuation processes in which at least two plots
belonging to the same owner are involved. In
situations in which the public administration is
reorganizing the layout and ownership of farm-
land, the method for valuing the income pro-
duces a number of unknowns which must be
resolved in the case of crops with a very low or
zero rate of return such as traditional olive-farm-
ing. In the income capitalization approach, the
formula used to calculate the real estate value
of the land cannot be applied when the rate of
return is zero or negative, and in these cases the
real estate value of the land is normally calculat-
ed using a pre-established formula, capitalizing
a theoretical income equivalent to one third of
the minimum income of the land in that par-
ticular area.” However, it is important to bear
in mind that these agrarian systems provide
society with a whole series of non-commercial
goods and services (Gomez-Limén and Arri-
aza Balmon, 2011), which if properly valued
would significantly increase their income and
by extension their real estate value. For exam-
ple, from a social point of view, if the impact of
self-employment were to be taken into account
in the formation of income, we would obtain
very different results in our income calculation
(Colombo et al., 2016). In this way crops with
almost no real estate value from a professional
perspective would have some value from a so-
cial perspective. Likewise, environmental con-
siderations could be included in the estimation
of income from traditional extensive farming
after monetising the environmental externalities
they originate (Colombo ef al., 2006; Villanueva
et al.,2014). Recent studies show that in the case
of marginal farming systems such as traditional
olive-growing, the production of environmental
goods could be prioritised to the detriment of
commercial products, making the “environmen-
tal income” the main income for these systems
(Villanueva et al., 2017). These aspects are an
excellent basis for future research.

° Article 16 of the Valuation Regulations from the Land Act (Ley del Suelo RD 1492-2011).

108



NEW MEDIT N. 1/2021

Future research must also analyze the impact
of the subsidy from the Common Agricultural
Policy on the income used in the income capi-
talization method. These subsidies have a huge
impact on the profitability of farms and on their
real estate value. However, the uneven distribu-
tion of subsidies between farms causes large dis-
parities in the valuation of the land regardless of
their production capacity. Likewise, the gradual
reduction of subsidies from the Common Agri-
cultural Policy has led to a fall in rural wealth
without a corresponding reduction in the pro-
duction capacity.

This research has various limitations which
must be considered when interpreting the results.
Firstly, the complexity of applying the location
factors proposed in the ATLLUR when valuing
the land at farm level rather than at parcel level
and given that different parcels may have differ-
ent location factors. One possible solution could
be to use the centroid of the farm as the point
of reference (Latruffe and Piet, 2014) or to use
the average distance from all the plots or from
the plot with the largest area, establishing var-
ious standardization criteria (Marie, 2009). The
impact of different farm location factors on the
real estate value of these farms could be an inter-
esting subject for future research.

Another limitation can be observed in con-
centration, reorganization or expropriation pro-
cesses that affect some but not all of the plots
belonging to the farm. In these cases, the object
being valued must be the group of plots affect-
ed by the particular procedure and not the whole
farm. Finally, we would like to make clear that
the maintenance of rural heritage (food safety,
environmental protection, supervision and care
of rural territories, etc.) is key for the future of
Europe. To this end public policies must plan
tools that promote a system of agrarian owner-
ship and management that increases the real es-
tate value of farms and by extension the general
welfare of rural areas.
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