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Abstract: This study concerns the analytical formulation and relative implications of bottom value
(BV) and mortgage lending value (MLV) regarding properties where the existing building provides an
income during its useful life, leaving thereafter only the land value. The bottom value is equal to the
overall property’s market value minus all incomes not collected by the end of the building’s economic
life. Furthermore, it considers the income rates for land and buildings differently according to the
investment type, while the mortgage lending value considers, instead, a unique rate. The mortgage
lending value assessment is conducted under restrictive assumptions on long-term aspects, future
marketability, and local market conditions. For the first time, mathematical and appraisal models
have been applied to determine the mortgage lending value and the bottom value in particular cases,
such as that mentioned above and considered in the present study (existing buildings providing
income during their useful life). Some of the indexes introduced in the paper are completely original
with respect to the current reference literature.

Keywords: mortgage lending value; bottom value; value residual techniques; property market value;
property income

1. Introduction

The mortgage lending value (MLV) is not a term universally understood or accepted.
The European Banking Authority (EBA) has the mandate to develop a draft of the Regu-
latory Technical Standards (RTS) to specify the rigorous criteria for MLV assessment [1].
The mortgage lending value (MLV) is different from the mortgage value (MV) because
they are calculated using different methods. The purpose of MLV is to provide a long-
term and sustainable value to judge the suitability of a property for a reliable and secure
mortgage. Then, MLV is designed to be robust against market fluctuations. The most
substantial and principal difference between MLV and MV is that the first is intended to
be a property value assessment for a long period of time and theoretically realizable in
a sale at any point in time during the loan period; instead, the MV is an assessment at a
given moment in time (specific valuation date). The MLV is well below the market value
because it does not consider the market fluctuations and settles down to the minimum
value that the property assumes throughout the terms of a mortgage. The valuation of loan
security, mortgages, and debentures for lending institutions and other providers is typically
dealt with periodically by referring to the concept of MV when specific assets to secure
financing are evaluated. Valuers may occasionally deal with the non-market value basis,
such as going-concern value, liquidation value, or other types of values depending on laws,
circumstances, and the secured party’s requirements, but those who supply financing are
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most concerned with MV. Other types of values depend on laws, circumstances, and the
secured party’s requirements [2].

The aim of this paper is to propose an analytical formulation of the bottom value (BV)
and mortgage lending value (MLV), starting with the following hypotheses:

1. The property income is equal to the sum of land income and building income;
2. The land’s income is independent of the property usage;
3. The incomes are levelled in time (land and property) in accordance with the estimative

principle of the “Permanence of the Conditions”;
4. The cost and time implications of building demolition are negligible.

This paper consists of four sections. In Section 2, a literature review on the subject
and the legislative and institutional state of the art is provided. In Section 3, we deliver the
methodological structure on which the appraisal of the market value of a built property, the
land and building values, the incidence of built area and its income, and the capitalization
rate are based. In Section 3.1, a hypothesis of practical interest is studied dealing with the
calculation of the BV of a property in which the existing building provides income for the
duration of its economic life, beyond which the income is provided by the land, which is
considered the minimum cash flow. In Section 3.2, we introduce a series of expressions that
represent the ability to calculate the MLV by referring to the discount rate of the market
value calculated through ratios and financial terms as well as the market. In Section 4, the
results and discussion are presented. The relationships between market value, BV, and MLV,
together with their notable relations, are illustrated. Finally, in Section 5, the contributions
of this study are summarized.

2. Literature Review

Mortgage valuation (MV) is a topic widely discussed in German literature mostly. In
particular, Ross and Brachmann [3], Sommer and Kroll [4], and Rossler and Langner [5]
have dealt with this topic extensively. Contents and approaches to MV methods are very
similar in these publications with national applicability. The study of Metzner [6] and
Adolf [7] only marginally covers this research area. More specific studies aiming to analyze
the MLV were conducted by Werth [8], Ruchardt [9], Stocker [10], and Kierig [11].

In the Anglo-American journals about property valuation and lending, relevant studies
are attributable to Crosby and French [12], White and Turner [13], Serret and Trello [14],
Adair and Hutchison [15], and Joslin [16]. Among other issues, issues related to the
valuation quality, the macroeconomic impact, or the exertion of influence of banks on the
valuation results are also dealt with, as in Crosby et al. [17], Bretten and Wyatt [18], Ciuna
et al. [19], Bienert [20], and Pitschke [21]. Often, these works are particularly interesting
and relevant within the boundaries of the countries considered.

On a macroeconomic level, in 1994, Renaud worked on questions concerning real
estate cycles, property risk, credit crunch, and cause and effect chains within the real
estate industry [22]. The findings of Maier [23], Ropeter [24], Wüstefeld [25], and Pfnür
and Armonat [26] related to property risk identification and assessment are of great inter-
est, particularly for German real estate markets. The results of PriceWaterhouseCoopers
(PWC, [27]), as well as Milleker [28] or Tsatsaronis [29], concerning the determinants of real
estate prices are also significant. Otherwise, the works of Jorion [30] and Poppensieker [31]
are centered around risk assessment in general. French and Gabrielli [32] define risk as the
measure of the difference between actual and expected outcomes of the analysis, whereas
uncertainty concerns the lack of knowledge and poor or imperfect information about the
inputs required in the model. Benvenuti [33] proposes a calculation criterion for the MLV
determination that originates from the financial method application (direct capitalization)
by adopting a capitalization rate calculated by means of the debt coverage ratio (DCR).

A more recent study by Tajani and Morano [34] proposes and tests an innovative
methodology for assessing MLV, trying to improve and rationalize the appraisal of the
percentage reduction to be applied to the market value.
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With reference to aspects of mortgage lending from a bank′s point of view and the
interaction of European mortgage markets especially, to highlight there are the works of
Süchting [35], Rode [36], Ruchardt [9,37], Paschedag [38], Steffan and Scholz [39], Low
et al. [40]. Gondring and Lorenz [41] affirm that the MLV must be conceived as an indepen-
dent value which is not identical to the market value.

International studies show that the relationship between the MV and how the MLV
should be calculated is still unclear [42].

European legislation, following the Basel agreements on the regulation of the banking
system, on several occasions has addressed the problem of mortgage guarantees and the
associated risks of non-performing banks in the event of debtor’s insolvency, starting from
the indications contained in the EU Directive 98/32/EC of the European Parliament and
Council of 22 June 1998 [43]. This Directive defines the MLV as follows: “the value of the
property as determined by a valuer making a prudent assessment of the future marketability of the
property by taking into account long-term sustainable aspects of the property, the normal and local
market conditions, the current use and alternative appropriate uses of the property. Speculative
elements shall not be taken into account in the assessment of the mortgage lending value. The
mortgage lending value shall be documented in a transparent and clear manner”. This Directive
was followed by the Directive 2006/48/EC, then replaced by 2013/36/EU, with a view to
regulating and harmonizing the regulatory framework for the granting of credit against
collateral.

As a result, the main European organizations responsible for drawing up standards
for property valuation had to take account of the principles and concepts expressed in
European legislation on property valuation, integrating them into their doctrinal corpus
and framing them according to the principles of the estimative doctrine and the standard
methodologies of evaluation already consolidated.

The European Parliament defines the guidelines to which the international standards
adhere: the “White Book” of the IVSC (International Valuation Standard Council), the “Blue
Book” of the EVS (European Valuation Standards) of the TEGoVA (The European Group of
Valuers’Associations) and the Appraisal and Valuation Manual known as “Red Book” of
the RICS (Royal Institution of Chartered Surveyors).

The European Mortgage Federation (EMF) states that the MLV cannot be grouped
with other valuation approaches based on MV that are taken on a given date, while the
MLV is estimated to verify if a mortgaged property provides sufficient guarantee to secure
a loan over a long period and thus reflects the long-term value of a property.

The TEGoVA is the first institution to adopt this definition and integrate it with the
EVS. In its European Valuation Standards, TEGoVA defines the MLV as a valuation basis
other than MV. This concept is reproduced even in the most recent edition of the 2020
European Valuation Standards [44], where the MLV is defined as follows: “The value of
immovable property as determined by a prudent assessment of the future marketability of the property
taking into account long-term sustainable aspects of the property, the normal and local market
conditions, the current use and alternative appropriate uses of the property”. The above definition
was incorporated into Capital Requirements Regulation (EU) No. 575/2013, art. 4 (74) [45].

The European Banking Authority (EBA) has identified the need to apply the MLV and
reach a harmonization of rigorous criteria for the respective valuation [1].

The International Valuation Standard Council (IVSC) defines the MLV as a non-market
value basis in the International Valuation Standards (IVS 2), highlighting that the MLV
“is a value concept used for property lending purposes, based on the sustainable aspects of the
property and restricting the assessment of property value to the permanent economic characteristics
of the property and the revenue that any tenant could produce by proper management” [2]. With
this value, they refer to market risks (present market conditions, market cycles, market
volatility, stability, liquidity, demographic trend, attractiveness of regional markets, etc.),
location risks (suitability of the location for investment, revenues and increases in values,
infrastructure, micro-trend of the local economy, etc.), construction-related property risks
(physical, quality of the property, maintenance requirements, reconstruction costs, etc.),
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risks related to the tenants and leases, fiscal risks (current tax situation, potential positive
or negative changes, etc.), and legal risks (ownership, planning permission, subside, etc.).

3. Methodological Structure of the Model

In the traditional real estate appraisal methods, the market value of a built property
can ideally be decomposed into the sum of the land market value (without buildings) and
the building’s market value. Thus, in analytical terms:

V = VL + VB (1)

where V is the market value of a built property, calculated by adding the land value VL to
the building value VB. This relationship sets a clear separation between the land property
and the building property that ideally are supposed to provide separate incomes.

The incidence of the built area vL is the ratio of the land value to the real estate property
value:

vL =
VL
V

(2)

By analogy with Formula (1), the market income R of a built property is also equal to
the sum of the income RL of the built area and the income RB of the building:

R = RL + RB (3)

The real estate net income is obtained by subtracting the operating expenses—normally
to be covered by the landlord—from the real estate gross income. The individual cost items
are management costs, maintenance costs, loss of rental income risk, and any other running
costs not covered by allocable shares in costs. The costs include a modernization risk specific
to the property type. The operating expenses of the property would include expenses for
legal and accounting, insurance, janitorial, supplies, taxes, utilities, etc. They also include
principal and interest payments on loans, capital expenditures, and depreciation. According
to the Regulation on the Determination of the MLV of Properties in accordance with § 16
pars. 1 and 2 of the Pfandbrief Act, the minimum amount of a deduction of operating
expenses must equal at least 15 percent of the gross income [8–11]. The capitalization rate
must reflect long-term market trends and exclude all short-term expectations regarding the
return on investment of the property. A specific section of the BelWertV also stipulates the
capitalization rate [8–11]. In the case of residential properties, it must be at least 5% and at
least 6% for commercially used properties (or, in exceptional cases, i.e., prime commercial
properties, at least 5.5%).

The income of the original built area refers to the pure rent. The built land income (yL)
expresses the ratio of land income to property income:

yL =
RL
R

(4)

The building income is referred to the rent due to its owner, and can be calculated as a
complement to one of the incidences of the land income:

RB = (1− yL)·R (5)

The land value can be appraised with the direct capitalization method or by capitaliz-
ing the land income with the land capitalization rate rL as follows:

VL =
RL
rL

(6)

Land value and income are reflected, respectively, in the market segment of the built
areas and in that of the property use. Building value appraisal can be represented with
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the direct capitalization method or capitalizing the building income with the building
capitalization rate rB as follows:

VB =
RB
rB

(7)

Investment in land presents less risk than investment in building, unlimited dura-
tion, potential revaluation, and lower management costs, assuming the same advantages
and disadvantages for the land. Investments in buildings present increasing risks in the
medium–long term, potential building depreciation, and higher management and adminis-
tration costs, assuming the same advantages and disadvantages for the building [46–53].

The capitalization rate r of the property according to the same investment type is equal
to:

r = (vL·rL) + (1− vL)·rB (8)

where vL is the incidence of the built land.
The residual techniques are based on this type of analysis. According to Formula (1),

the market value of the property, replacing Formulas (6) and (7), is equal to:

V =

(
R
r

)
=

(
RL
rL

)
+

(
RB
rB

)
(9)

The relationship between the land incidence and the income incidence can be presented
in the following way:

vL =

(
VL
V

)
=

(
RL
rL

)
·
( r

R

)
= yL·

(
r

rL

)
(10)

for r > rL, we have vL > yL. Once the incidence of the land is known, the incidence of
income is derived from Formula (10):

yL = vL·
( rL

r

)
(11)

For r = rL = rB, we have vL = yL, which means that the impact of the land capitaliza-
tion rate is equal to the incidence of income.

The applied direct capitalization method considers the incomes and the rates instantly,
without a temporal implication in the cash flow of the property and of its component parts.
If one interprets the pattern of Formula (1) in terms of cash flow, this can be represented
by the income of the property (land and building) as constant and unlimited in time; the
underlying hypothesis considers the maintenance of the current situation in the long term,
considering any demolitions and reconstructions of the building (on the spot) at the end of
its economic life and fixing demolition and construction costs equal to the building value.
The permanence of these conditions requires the highest and best use constant for the
property. To estimate the property market value, these assumptions are not necessary if
comparable incomes and property prices are collected directly from the real estate market.

3.1. Existing Use of the Property

A hypothesis of practical interest is that of a property in which the existing building
provides an income for the duration of its economic life, after which it leaves only the
land as residual real estate good. The latter represents the lowest assumption based on
the existing use of the property, for which the building provides temporary income with
reference to market realities and to certain purposes (Figure 1). For a built property, this
is the most restrictive assumption. The market value and the non-market value of the
property are equal to the present value of the minimum cash flow. The current value
represents the bottom value V∗ that, according to Formula (1), is equal to the sum of the
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land value and the building value V∗B, which refers to the residual economic life of the
building, in the following way:

V∗ = VL + V∗B (12)
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The appraisal of the building value is made by capitalizing the income of the building
for the expected remaining useful life n with the building capitalization rate, as follows:

V∗B =
(1− yL)·R·

[
1− (1 + rB)

−n
]

rB
(13)

The bottom value V* can be proposed in relation to the land incidence according to
Formula (12), replacing Formulas (6) and (13), as follows:

V∗ =
[

vL·
(

R
r

)]
+

[
1− vL·

( rL
r
)]
·R·
[
1− (1 + rB)

−n
]

rB
(14)

and in relation to the income incidence, as follows:

V∗ =
[

yL·
(

R
rL

)]
+

(1− yL)·R·
[
1− (1 + rB)

−n
]

rB
(15)

The bottom value is also equal to the property market value (building and land) from
Formula (9) minus the present value of the building income not collected at the end of its
economic life. The bottom value V∗ can be calculated by considering the impact of the land
as follows:

V∗ =
(

R
r

)
−
[[

1− vL·
( rL

r

)]
·
(

R
rB

)
·(1 + rB)

−n
]

(16)

and considering the income incidence as follows:

V∗ =
(

R
r

)
−
[
(1− yL)·

(
R
rB

)
·(1 + rB)

−n
]

(17)

The calculation of the bottom value related to the incidence of land income is appro-
priate when the incidence can be estimated independently as in-built areas. Therefore, the
bottom value can be appraised with methods based on market value.

In general, the term “bottom value” originates from the typical fluctuations of the
financial markets: a bottom is the lowest value or price traded or published by financial
security, commodity, or index within a particular referenced time frame. However, in
financial studies, this term often refers to a significant low point of interest. A price or
value bottom is referenced for a variety of reasons in financial publications, even if it is
nearly theoretical since investors rarely, if ever, buy a security at the precise lowest point of
trading (the bottom of a price trend for that period) [54–60].

In this paper, the “bottom value” is considered the property market value when
it provides a temporary income (not permanent or continuous). In the latter scenario,
the bottom value is less than the market value of the property under the assumption of
permanence of the building on the land with permanent and continuous income.
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In fact, the temporary income hypothesis might seem plausible for the building’s sites
in outlying areas and for specialized properties in the short and medium term.

Properties that present special intended uses could inevitably have limited marketabil-
ity and might have meaning only as part of a larger business for loan security purposes.
These properties are usually valued on a vacant possession basis as well as on the highest
and best alternative use valuation. In this case, however, the costs and risks involved in
achieving that particular use must be considered.

3.2. The MLV and the Discount Rate of Market Values

Practically, the MLV is equal to the value of a property with a temporary income using
a single capitalization rate for the incomes of the land and the building. An approximate
benchmark assumes that the property’s owner remains owner only of the built area (or
land after demolition) at the end of building economic life [43].

The application of MLV considers the sum of the land value and the building value,
which refers to the residual economic life using a single capitalization rate (r) and therefore
the incidence of land equal to the incidence of income (vL = yL).

The calculation of MLV may therefore be rendered, according to Formulas (16) and
(17), as follows:

MLV =

(
R
r

)
·
[
1− (1− vL)·(1 + r)−n

]
(18)

The property market value can also be appraised with other methods based on the
market comparison and placing Formula (9) into Formula (18) as follows:

MLV = V·
[
1− (1− vL)·(1 + r)−n

]
(19)

The MLV is less than the market value of the property, as in previous assumptions
(MLV < V). From a practical point of view, remarkable is the relationship between MLV
and the market value, calculated according to Formulas (9) and (18) concerning the weight
of the built area as follows:

MLV
V

= 1− (1− vL)·(1 + r)−n (20)

This ratio considers the incidence of built area, the capitalization rate of property, and
the remaining building economic life. The ratio of MLV to the market value, as in Formulas
(11) and (18) referring to the incidence of income, shall be:

MLV
V

= 1−
[

1− yL·
(

r
rL

)]
·(1 + r)−n (21)

The ratio is calculated according to the incidence of income, the capitalization rate of
land, the capitalization rate of property, and the remaining building economic life.

The ratio of the MLV to the market value, as in Formulas (20) and (21), represents the
discount rate of market values for lending purposes.

Another significant ratio is the one of the MLV and the bottom value V∗, which can be
calculated according to the incidence of the area in the following way:

MLV
V∗

=

1
r ·
[
1− (1− vL)·(1 + r)−n

]
1
r −

[
1−

(
vL

rL
r
)
· (1+rB)

−n

rB

] (22)

and the incidence of income with Formula (11):

MLV
V∗

=

1
r ·
[
1−

(
1− yL· r

rL

)
·(1 + r)−n

]
1
r −

[
1− yL· (1+rB)

−n

rB

] (23)
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3.3. The MLV and the Debt Coverage Ratio

The debt coverage ratio (DCR) is an indicator derived from the field of cautionary
valuations, which places an external condition linked to the return guarantees of a loan [47,48].

DCR is the ratio of real estate net operating income to the annual debt service. Having
set the interest rate i and the term of the loan m, the capitalization rate for debt i∗ is:

i∗ =
1[

1− (1 + i)−m
] (24)

The capitalization rate rDCR can be estimated by multiplying the DCR by the mortgage
constant and the Loan-To-Value ratio (LTV) as follows:

rDCR = DCR·LTV·i∗ (25)

For MLV, the relationship with the property market value may be brought by imposing
the market capitalization rate equal to the capitalization rate calculated with the DCR.
Applying this equality to Formula (20), given the incidence of the built land, the land rate,
and the remaining building economic life, the relationship between the market value and
MLV (MLVDCR/V) is equal to:

MLVDCR
V

= 1− (1− vL)·(1 + DCR·LTV·i∗)−n (26)

The flexibility of the proposed formulas and the imposition of the fictitious capitaliza-
tion rate allows the formulation of proposals for ratios between MLV and market value,
based on the mixed use of market capitalization rate and the capitalization rate of DCR, for
example, in Formula (21) as follows:

MLVDCR
V

= 1−
[

1− yL·
(

r
rL

)]
·(1 + DCR·LTV·i∗)−n (27)

All these expressions formulate the possibility of calculating the MLV by referring to
the discount rate of the market value calculated using indices and financial terms instead
of that of the real estate market [49].

4. Results and Discussion

Formula (19) was examined using a particular situation (vL = 0.3; yL = 0.1; rB = 0.077;
n = 30) and by changing one variable at a time (see Figure 2).
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The market value, the bottom value, and the MLV decrease with the capitalization rate
and tend to converge at higher rates. The bottom value is greater than MLV until a certain
rate (r = rB), beyond which the bottom value is smaller than the MLV (see Figure 2).

The bottom value and the MLV increase when the land incidence grows according to
the market value, and then they tend to converge to the market value (r = 0.06; rL = 0.02;
n = 30) (see Figure 3). The MLV increases in a linear way; the bottom value is less than the
MLV in the first section and is greater towards the end (vL = 0.671 in Figure 3).
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The bottom value and the MLV (vL = 0.3; yL = 0.1; r = 0.06; rL = 0.02; rB = 0.077)
increase when the residual life increases, and they tend to converge with longer durations
(see Figure 4). The bottom value is greater than the MLV for all durations.

Buildings 2022, 12, x FOR PEER REVIEW 9 of 12 
 

certain rate (𝑟 = 𝑟𝐵), beyond which the bottom value is smaller than the MLV (see Figure 

2). 

The bottom value and the MLV increase when the land incidence grows according to 

the market value, and then they tend to converge to the market value (𝑟 = 0.06; 𝑟𝐿 = 0.02; 

𝑛= 30) (see Figure 3). The MLV increases in a linear way; the bottom value is less than the 

MLV in the first section and is greater towards the end (𝑣𝐿 = 0.671 in Figure 3). 

 

Figure 3. Relationship between V, V* and MLV and the area incidence. 

The bottom value and the MLV (𝑣𝐿 = 0.3; 𝑦𝐿 = 0.1; 𝑟 = 0.06; 𝑟𝐿 = 0.02; 𝑟𝐵 = 0.077) in-

crease when the residual life increases, and they tend to converge with longer durations 

(see Figure 4). The bottom value is greater than the MLV for all durations. 

 

Figure 4. Relationship between V, V*, and MLV and the years. 

The ratio of the MLV to the bottom value 𝑉∗ referring to the incidence of the built 

area (22) and the incidence of income (23) (𝑟 = 0.06; 𝑟𝐿 = 0.02; 𝑛 = 30) is graphically ren-

dered by Figure 5. 

Figure 4. Relationship between V, V*, and MLV and the years.

The ratio of the MLV to the bottom value V∗ referring to the incidence of the built area
(22) and the incidence of income (23) (r = 0.06; rL = 0.02; n = 30) is graphically rendered
by Figure 5.

It is always possible to express a capitalization rate in conjunction with other rates and
the land incidence. Thus, the application of the MLV/V ratio is recommended depending
on the availability and the likelihood of data collected and estimated [50,51].
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5. Conclusions

Generally, the MLV tends to underestimate the property market value due to its
subdivision into two components: land and building. The determination of the building
value through the income capitalization realistically considers the residual maturity of
the building’s structure instead of an unlimited period, as happens for the land. The
corresponding distribution of property income in these two parts is carried out according to
the incidence of the land, typically estimated synthetically. To calculate land and building
values, the capitalization rate is unique.

The elements of discretion in calculating the MLV are the percentages to be applied
to the expenditure items in the determination of real estate net income, the measure of
the land incidence rate, the capitalization rate (within a certain fixed interval), and the
estimated time for the building demolition (within 30 years).

The ability to calculate the bottom value, given the capitalization and land incidence
rates, allows taking a longer guarantee value, the latter up to the value of land incidence for
which the bottom value is less than the MLV. Similarly, given the land incidence, it allows
taking an MLV up to the value of the capitalization rate for which the MLV is less than the
bottom value.
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