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REVIEW

On a dissertation for obtaining the scientific degree "Doctor of Science" in the field of higher
education 6. Agricultural sciences and veterinary medicine, professional field 6.5. Forestry,
scientific discipline Forest management planning and forest inventory

Author of the dissertation: Assoc. Prof, Dr. Ivailo Ivanov Markoff,
Topic of the dissertation: Research on forest valuation in the Republic oféulgaria

Member of the scientific jury: Prof. D.Sc. Diana Ivanova Georgieva

1. Brief presentation of the doctoral student

Ivailo Ivanov Markoff graduated with two master's degrees, Applied Mathematics at the
Technical University (VMEI), Sofia, Diploma Ne 604 / 15.04.1980 and Computer Science,
Technical University (VMELI), Sofia, Diploma Ne 38738 /02.02.1982.

In 1985 he specialized in France (10-month internship at CEMAGREF, France).

Acquired the educational and scientific degree of Doctor of Forest Management planning
and forest inventory at the Institute of Forestry at the Bulgarian Academy of Sciences in 2017,
with the thesis "Performance standards and planning of logging."

From 2018 is an associate professor at the Institute of Forestry, BAS, and since 2019 - Head
of the Department of Forestry and Forest Resources Management at the same institute.

His research activities are in the field of "Mathematical Modeling", forest growth - forest
biometrics - forest planning - forest economy - monetary valuation of forests.

He is the supervisor of three doctoral students at the Institute of Forestry, BAS, Sofia.

He has published five books and 141 articles, over 59 published in peer-reviewed editions.
Assoc. Prof. Dr. Ivailo MarkofT participates and / or manages over 20 national and international
scientific and applied research projects.

2. General characteristics of the dissertation - volume and structure

The research on forest valuation in the Republic of Bulgaria, subject of the dissertation, is
presented in a volume of 215 pages, 32 tables and 18 figures. Structurally, the dissertation is divided
into six parts, as follows:

L Introduction
I1. A brief review of the literature
111 Basic concepts and methods
a ]V, Results
N Discussion
VI Conclusions.




An interesting technique of the author is the inclusion of a discussion element in each of the
parts, where he expresses his point of view and makes an interpretation of the considered problems,
according to the specific conditions in the Republic of Bulgaria.

The purpose of the study is formulated correctly - selection, adaptation and justification of
appropriate for the Republic of Bulgaria methods for valuation of forest properties, including land
valuation, plantation valuation and damage valuation in forestry.

In order to achieve the goal, set in the study, the doctoral student identities four groups of
tasks as follows: general methodological tasks: land valuation tasks: tasks related to the valuation
of plantations and tasks related to the valuation of damage in forestry.

The dissertation thesis is extensively formulated and concerns the following aspects: the
principles of forest valuation are the same as the principles of valuation of other real estate and are
universal and international in nature; the national peculiarities of forest valuation methods reflect
the local peculiarities of the growth and construction of forest plantations, and the transitional
national peculiarities in the forest valuation derive from the market dynamics and the degree of
development of the sources of information.

With the conducted theoretical researches, the derived formulas, procedures and
generalizations, in the dissertation work, the set principles and peculiarities in the dissertation thesis
are confirmed.

3. Relevance of the problem

The dissertation is dedicated to an actual and important topic for the Republic of Bulgaria,
which has not been fully studied by scientists in the last 20 years. The subject of development is
the theoretical rescarch that the author makes during this period, in connection with the
development, implementation and maintenance of an ordinance for valuation of forests and forest
lands in the Republic of Bulgaria.

The Ordinance on Valuation of Forests and Forest Lands is one of the few ordinances and
regulations that regulate the valuation of real estate in Bulgaria: agricultural land, agricultural
perennials, construction sites and buildings. They are applicable in cases where a government body
needs to assess the market value of a property, and are cited by numerous regulations.

The existence of a well-functioning procedure for forest valuation is extremely necessary for
the work of state bodies and banks, for the interaction with the bodies of the European Union, for
balancing the raw material and ecological function of the forest, etc.

4. Knowledge of Literature

Thanks to his rich language culture, the author makes perfect use of the publications of
European authors who have worked on the issue for years. The studied materials are analyzed and
evaluated correctly, the relevant conclusions are made, and the unresolved issues important for the
theory and practice are identified.

The list of used literature from 113 literature sources includes 62 titles in Cyrillic and 51 in
Latin.



5. Methodical approach

The dissertation uses a complex approach, various scientific methods are applied such as:
literary research and analysis, theoretical research, development of standards (normative numbers,
tables and models), graphic methods and others.

The normative figures and tables are deductively derived from other norms of forestry,
Bulgarian or international, and what has been done is not in the nature of experimental data
processing.

The main method of theoretical research is the method of mathematical analysis. Due to the
interdisciplinary nature of the dissertation, cconomic and financial concepts, as well as the
principles and natural dependencies, the models of forest biometrics are taken for granted.

I consider as a positive point that the details of the source data used and the specific methods
are given separately for each section.

6. Significance of the obtained results, interpretations and conclusions
Significance of the obrained results

The author conducts specific theoretical research in the field of "forest valuation" and reaches
the following significant scientific results:

1. Correctly selects and applies the relevant mathematical methods, based on the classical
theory of forest valuation and the positive theory of the income value of forest land.

2. Derives and adapts a large number of formulas applicable in different areas: for valuation
of agricultural perennials: to value potential construction site; to estimate the standing mass,
including the development of tables for the respective coefficients (age factors); formula for
determining the financial completeness; formula for monetary valuation of an individual tree;
formulas and rules for application for damage valuation of plantations and individual trees.

3. Justifies and adapts a number of practical methods and procedures such as: method for
valuation of forest land on the basis of income from forestry; method for market valuation of forest
land; procedure for determining average prices in forestry; creates money tables for valuing
undamaged plantations and individual trees.

Interpretation of the obtained scientific resulis in the dissertation

The main concepts and methods at the beginning of the dissertation are a short presentation,
in which the author refers to the American and German authors, accepting their definitions of basic
economic and financial concepts, which he uses directly in his dissertation. His argument is that
the same authors have made a tried and tested selection of methods suitable for use in forestry.

In deriving the formulas of classical theory, the mathematical operation "computing limits"
and the financial operation "capitalization of periodic rent" were avoided. Instead, in deriving
Faustmann's formula, the periodic repetition of forestry operations is used unphcxtly, by solving a
linear equation of degree |.



With a positive theory of income value, the author offers proof and financial justification of
von Spiegel's formula. The formula is derived from the theory of income value based on the actual
way of financing forestry.

According to the doctoral student, Faustmann's formula remains valid for lands suitable for
highly profitable forestry, ie. for intensive plantations or industrial forestry.

Negative land values according to Faustmann's formula do not correspond 1o the actual
behavior of the forestry economy, forests continue to be managed, bought and sold. In order to
avoid negative values for managed lands, some modifications of Faustmann's formula have been
proposed.

In the practical evaluation of forest land, the doctoral student offers a simplified version of
Faustmann's formula and outlines its scope - all forest lands, ie. lands in which there are no
significant uses outside forestry.

In determining the value of development land, he proposes such a formula that in case of
recent and safe conversion of the land into building land, the urban prices of the land are relevant
for the value, and in case of remote and uncertain conversion the agrarian ones.

Regarding the market valuation of forest land, the doctoral student makes a financial and
mathematical justification of the Weiman method. Derives the method from the theory of income
value. He considers that the use of Faustmann's formula for real estate valuation is problematic, as
it is difficult to determine a priori a discount rate suitable for each person and for each payment.
He accepts the definition of income value of forest land as a component of the market price
proportional to growth.

Based on the normative reference, the author is convinced that the Ordinance for valuation
of land in forest areas gives ,,the green light* for the use of internationally recognized methods and
in cases where citizens are obliged to comply with the ordinance.

For the market valuation of forest properties with construction perspective in Bulgaria, the
dissertation proposes a specific solution - a formula method (two formulas and a selection rule),
which allows quick and easy application of the rule "building ground minus costs” in combination
with the current Ordinance.

For a practical valuation of the stand, regardless of the fact that the age factors applied in our
country are derived by processing the tables adopted in Germany, the dissertation accepts that in
the future in our country market relations will be established at the prices close to the average
European prices. The author is convinced that when the economy stabilizes, it may be expedient to
develop such flashes for f according to local data, especially for specific tree species, similar to the
growing ones tables.

Accuracy of the forest mensuration made in order to make a forest valuation - Blume's
formula is used in its proof. The error of incorrect forecasting is the difference between correctly
and incorrectly determined monetary value.

The doctoral student defines and distinguishes the terms "stocking rate" and "financial
stocking rate". He believes that stocking rate is a ratio of volumes, and financial stocking rate is a
ratio of monetary values.



When valuing agricultural tree plantations, the author recommends that the methodology of
the ordinance for valuation of tree plantations be adjusted in accordance with the principles of
income value, through insignificant volume editing of the text of the ordinance.

Tabular valuation methods are defined as a convenient and inexpensive means of making
estimates. The author does not recommend the use of tables when selling propert, the State
Administration usually does not allow this to its employees. However, insurance contracts can be
based on the tables.

In a monetary evaluation of an individual tree, the doctoral student considers the full value,
which, in addition to the value of the material, also includes the value of the future growth. When
compensating for damages, he considers that it is necessary to start from the full value, as the lost
growth is also subject to compensation.

A system of formulas was sought to value damage to forests. The author believes that the
analytical presentation through formulas facilitates the theoretical study of the problem, the
development of applied software and the adaptation of internationally recognized methods to our
conditions.

When determining average prices in the Forestry, the doctoral student proposes for the
purposes of the valuation to issue a bulletin of wood prices for each regional directorate of forests,
which gives average reporting prices for the directorate of tree species and assortments. It
recommends the application of an index method, combined with a calculation of the prime cost
according to the norms and estimates of logging, which allows to calculate the necessary clements
of the prime cost (the estimates). A similar approach has been proposed for afforestation costs.

Regarding the Forest Valuation Ordinance, the author identifies the problems and
recommends appropriate methods for land valuation and for determining the average timber prices,
average harvesting costs, and average afforestation costs. Develops and offers use in practice of
official software. The application of a computer program ensures uniformity of valuation with
unifoermity of natural data, and avoides checks and disputes.

7. Contributions to the dissertation

The contributions of the dissertation are presented in groups, and in the first of them [ think
that they are too differentiated.

Iaccept the author's contributions, presenting them in a slightly different way:
Contributions of scientific and methodological nature

1. The classical theory is presented in an accessible way, proposing its adaptation to the
practice of self-financing of forestry, or of financing the timber production from a trust fund
collected with a tax on logging.

2. A theoretical substantiation of Weiman's method for valuation of forest land is made: the
method is derived from the theory of income value and its field of application is determined,
lands with a high level of land prices. A combined method has been proposed that
overcomes this limitation while preserving the merits of the method.

3... Evidence is presented and formulas are derived / used for:
3.1.valuation of development land (discounted probability formula);



3.2. study the magnitude of the estimation error, with recommendations for the accuracy of
the measurements (based on Blume's formula);

3.3. relationship between financial stocking rate and projected stocking rate of the forest in
maturity age;

3.4. valuation of the land in attractive properties on the basis of the market price of the
“building land in compliance with the requirements of the current ordinance for valuation of land
properties in the forest territories;

3.5. provisional valuation of the local market price of building land based on local prices of

apartments and buildings;
3.6. valuation formula of a single tree, formerly known as empirical.

4. A uniform presentation of the economic losses from damage to the forest stands is
proposed - a formula method is defined (formulas and a rule for choosing between them), which
covers the types of damages known in the literature.

Practical contributions:
|. Development of the normative base of the Ordinance for the valuation (format of the
appendices of the Ordinance and the first numerical values), incl. timber prices, costs of
felling and export, costs of afforestation.
2. Development of tables of age factors that are necessary for the application of Bloom's

formula.
3. Development in co-authorship of monetary growth and assortment tables (included in the

Jatest versions of the ordinance).
Implementations
1. Ordinances for forest valuation in the Republic of Bulgaria from 1999 and 2003.
7 Forest valuation software (the first known in our country, used since 2001)

3. Software of the forestry report - the logging report "PR" ( used 1996-2006) and the expenditure
report GS (1996 to date).

8. Critical remarks and recommendations.
My critical remarks are mainly related to:

» the design (shaping) of the dissertation work, in structural and content terms;
» the numbering of sections, subsections, tables, figures and formulas could be

improved.
*  in many places there are errors of technical and semantic nature.

These critical remarks in no way reduce the value of the dissertation.

i My recommendation regarding the future work of Assoc. Prof. Dr. Ivailo Markoff is to
actively use his scientific potential and expertise to solve pressing scientific, market and
management problems in the forestry sector.



9. Evaluation of the quality of scientific publications.

The scientific publications presented for review show the doctoral student as an
encyclopedic. erudite, non-standard thinking and working scientist on significant problems of the
Forestry Sector in Bulgaria.

Of the publications in the last 10 years on the dissertation, a total of 12, in 8 of them he is a
leading author, in 2 he is on second and third place and 2 — are in foreign publications.

10. Personal contribution of the doctoral student.

[ know the doctoral student from the time when international projects on the problems of the
wood market in Bulgaria started, 2002. | have worked in a team with him and | am convinced that
in the presented scientific publications he has serious personal contribution and share, depending
on the nature of the problem and the place he occupies in the respective publication as an author.

The submitted documents for review show the full compliance of the doctoral student's
publications with the specific requirements of the FRI at BAS for awarding the scientific degree
"Doctor of Science" (exceeds 2 times the minimum requirements).

The predominant citations (34) are in the group "citations or reviews in scientific journals,
referenced and indexed in world databases with scientific information or in monographs and
collective volumes." This is indicative of his personal contribution and his popularity among the
specialized scientific community as an author.

CONCLUSION:

Based on the different research methods learned and applied by the doctoral student, the
correctly performed experiments, the summaries and conclusions made, I believe that the presented
dissertation fully meets the requirements of the Law (ZRASRB) and the Regulations on the terms
and conditions for obtaining scientific degrees and occupying academic positions at BAS, which
gives me reason to evaluate it POSITIVE.

[ allow myself to propose to the esteemed Scientific Jury to vote positively and to award
Assoc. Prof. Dr. Ivailo Ivanov Markoff the scientific degree "Doctor of Science" in the field of
higher education 6. Agricultural Sciences and Veterinary Medicine, professional field 6.5.
Scientific discipline Forest Management planning and forest inventory.

23.02.2021 . PREPARED THE REVIEW

Sofia ' Prof. D.Sc. Diana Ivanova Georgieva



