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DETERMINATION OF INVESTMENT
ACCURACY AND FORMATION OF
INFORMATION SUPPLY OF GEOECOLOGICAL
MONITORING OF USE OF LAND

06’exmom docaixcenns € mexnonozis USHAUCHHS IHEeCMUUITHOT npusabausocmi ma gopmysanis inpop-
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8 Cyuacnux nioxodax 00 uUsHAUEHHs THEECMUUIUNOT NPUBAOIUBOCL MA 2€0€KOI02IUNH020 CMANY BUKOPUCTAHHS
3eMeNb € CKAAOHICMb icHy0uUx nidxodie ma eidcymuicms inpopmauiinozo sabesneuenis.
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nioxoou. Busieneno, wo 6xasamni nioxoou we Maioms 4imxoi nociioo6HOCmi ma ne 6 no6Hill Mipi GU3HAUATOMb CYUACH]
acnexmu BUKOPUCMANHS 3eMelb.
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0ae MOJNCIUBICMY OMPUMATNU IHMEZPATLHY OUIHKY 2€0€K01021UH020 CMANY BUKOPUCTIANH 3eMETb.

3asosaxu yvomy Oami po3pobiu 3abesneuamyv OUiHKY 3eMelb Mma NPUHAMMS piuens 3 60Ky 3auiKaeIeHUX
0ci6 Ha Micyeeomy, pezionaivhomy ma oepicasnomy piensax. Pospobaenuil inmezpaivnuil Kpumepii 003604umy
nideuwUmuU Piserb BUKOPUCTNAHIS 3eMelb MA 3A0e3neuumny ix KOMNICKCHY OUIHKY. 3anpononosani pexomenoayii
dadymo MOACIUGICI® UIMKO MA 0OOTPYHMOBAHO BNAUHYMU HA PIBEHD BUKOPUCTAHHS 3eMETb, MA CBOEUACHO 11020
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paxmopis npu eusHaueni IHEeCMUUIUNOT NPUBAOIUBOCTNT MA 200€K0JI02IUH020 CINAIY GUKOPUCTIANHS 3eMElb.

Kmouosi cnosa: irneecmuuiing npusabiugicmv 3eMeib, 2e0eK0JL02IUHUL MOHIMOPUHZ, iH(opMayiline 3ade3neuens,
BUKOPUCMANHS 3eMeTD.
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— increase in the incidence of the population;
— global climate change;

1. Introduction

Creation of a favorable investment climate and geo- -

ecological state in the land sector directly determines the
further development of both cities and regions and the
country as a whole. The processes of development of cities
and regions, first of all, are stipulated by the volume and
rates of growth of investments in their lands, will change
their structure and qualitative characteristics. Along with
this, in most regions of Ukraine there are problems in
balancing the environmental support for land use. Deep-
ening of negative processes external and internal factors:

— degradation of natural ecosystems;

— loss of biodiversity;

anthropogenic load on the natural environment;

— erosion;

— pollution;

— moistening and bogging of soils;

— decrease in efficiency of land use.

To solve the presented problems, geoecological monito-
ring systems are used, which are formed on the basis of
information support for increasing the efficiency of land
use, taking into account the influence of environmental
factors. But, in most cases, the set of factors that directly
shapes the investment attractiveness of the land and form
the information support for geoecological monitoring of
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their use remains. The presented feature is determined by
the complexity of the application of modern approaches
and tools, the lack of information support, as well as the
lack of an integral indicator of the assessment of invest-
ment attractiveness and the geoecological state of land use.

Therefore, under these conditions, there is a need to
improve technology to determine the investment attractive-
ness and geoecological status of land use by developing
a method and models to assess their impact. The method
and models are based on the construction of multilevel
systems of indicators, which make it possible to deter-
mine the integral investment indicator and create a basis
for information support for geoecological monitoring of
land use [1].

2. The ohject of research
and its technological audit

The object of research is the technology of determining
the investment attractiveness and the formation of infor-
mation support for geoecological monitoring of land use.

In recent years, the volume of work on land valua-
tion has been decreasing. According to the State Service
of Ukraine for Geodesy, Cartography and Cadastre as
of 01.01.2018, 28 % of the land will require a normative
monetary estimate, compared with the same period last
year increased by 2.2 times [2].

At the same time, the reliability and completeness of
information support for the formation and distribution of
land is increasing. The reasonableness of the implemen-
tation of the areas of development of the territories is
unsatisfactory, which reduces the investment attractive-
ness of the land.

At the same time, it is theoretically necessary to clarify
the concept of geoecological monitoring of land use as
a single system that takes into account environmental and
land use factors. For the formation and implementation
of geoecological monitoring, there is a need to develop
information support based on the assessment and modeling
of indicators of the geoecological state.

Thus, the solution of problems of formation of invest-
ment attractiveness and information support of geoecologi-
cal monitoring of land use is an important problem, the
solution of which will increase the efficiency of land use.
It is proposed to solve this problem by developing methods
for the integrated assessment of investment attractiveness
and assessing the geoecological state of land use.

3. The aim and ohjectives of research

The aim of research is development of methods for
determining investment attractiveness and geoecological
monitoring of land use.

To achieve this aim it is necessary to:

1. Analyze the theoretical provisions for determining
the investment attractiveness of lands and approaches to
the formation of information support for geoecological
monitoring of land use.

2. Determine the degree of the method of integral as-
sessment of the investment attractiveness of lands and the
method of integrated assessment of the geoecological state
of land use.

3. Offer methodical recommendations for the growth
of investment attractiveness and scientifically grounded

recommendations on the formation of information support
for geoecological monitoring of land use.

4. Research of existing solutions
of the prohlem

A lot of scientists dealt with the rational use of land
resources. So, the work [3] is devoted to the formation and
distribution of land resources, but it does not investigate
the features of individual land plots. At the same time,
the authors of [4] determined the features of a particular
land plot, but did not take into account the influence of
regional features of investment indicators. An alternative
option should be considered work [5], which combines the
shortcomings of previous works, but solves the problems of
using land resources only from the economic point of view.

Theoretical and methodological provisions for formation,
distribution and evaluation of land are presented in [6-8].
Work [6] solves the issue of land evaluation only at the
agglomeration level, but the work [7] provides a more in-
depth assessment, although it does not take into account
the distribution of land by category. At the same time,
the work [8] solves the issues of land evaluation and
allocation, not including the issue of investment charac-
teristics of a particular region.

In [9, 10] attention was paid to GIS-support in the
assessment of the territories of settlements of Ukraine.

The solution of problematic issues in the formation and
use of geoecological monitoring, the use of tools for its imple-
mentation, was also engaged in many scientists. Thus, in [11]
zones of ecological influence of individual factors are clearly
defined, although their groupings do not take into account
the spatial characteristics of land use. The authors of [12]
were more consistent in determining the ecological features
of land use, but did not take into account the functional
features of the geoecological state system. In [13] the short-
comings of the predecessors were generalized, but there
were no questions of geoecological definition of groups
of factors of influence on the use of the regions’ lands.

The authors of [14, 15] investigated the natural and
resource potential of Ukraine’s sustainable development, but
did not take into account the ecological characteristics of
individual cities and regions. The fundamental foundations
for the formation of an environmental monitoring system
for land use are presented in [16, 17], however, the lack
of consistent methods of geoecological monitoring of land
requires further development. Thus, the results of the analysis
lead to the conclusion that the solution of issues of rational
use of land resources is an important issue of our time.

5. Methods of research

The development of a method for the integrated assess-
ment of the investment attractiveness of lands is carried
out on the basis of the implementation of successive stages
in the definition of information support, the construction
of a system of indicators and the definition of an inte-
gral criterion for the investment attractiveness of lands.
Examining the directions within the proposed method,
it should be pointed out that the creation of informa-
tion support for assessing the influence of factors on the
formation of investment attractiveness of land is carried
out in accordance with the regulatory legal documents [18]
and the technical features of land use.
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The definition and characterization of factors influencing
the formation of the investment attractiveness of lands
and the construction of a multi-level system of indicators
is carried out on the basis of own developments [19].

The presented method is a sequence of steps that include:

— development of information support for the imple-

mentation of an integrated assessment of the invest-

ment attractiveness of land;

— construction of a multilevel system of indicators based

on the hierarchical method of classification (Fig. 1);

— development of mathematical local models for as-

sessing the level indicators and a model of the integral

criterion of the investment attractiveness of lands.

The integral criterion of investment attractiveness of
lands is determined by the model:

L=1}+1,+1},+1,

(1)

The ranges of values of the integral criterion, established
by the scale of T. Saaty, were determined. They justify
the level of investment attractiveness of lands.

The value of the integral criterion for the investment
attractiveness of lands (0.891) was calculated, which allowed
using it in the system of normative monetary evaluation
of lands and create an information basis for the develop-
ment of methodological recommendations for increasing
the investment attractiveness of lands.

By the value of the integral criterion, integral indices
of the potential investment attractiveness of urban lands
are determined taking into account changes in the nor-
mative monetary estimation of the lands of settlements.

The level of investment attractiveness of the regional
centers of Ukraine is determined (Table 1).

Table 1

Hesults of the definition of integrated indicatars J;; and [, c. u.

whgre Iy, I, Ih, 1 - integral indicators of the first leyel No City 3 Loy | No. City 3 Iy
of investment attractiveness of lands: functional-planning;
o1 . . . . 1 Lviv 2.144 | 3.662| 12 | Zaporizhzhia | 1.899 | 3.099
territorial; engineering support and landscaping; environ-
ment, ecology and historical and cultural component. 2 |Ivano-Frankivsk | 1.067 | 3.381| 13 Rivne 1.262 | 3.072
Models are proposed for assessing the investment at- 7 Odesa 1810133371 14 Sumy 1.003 | %.083
tr'actlveness of l.ands based on the use of analytlcgl and 4 Vinyisia | 1.380 | 3.266| 15 | Mykelaw | 0.997 | 3.040
hierarchy analysis methods, which allowed to formalize the
influence of factors on the investment attractiveness of lands. 3 Hyiv 3.258 | 5.248| 16 | Cherkasy |0.324|2.936
The second level of investment attractiveness of the B Dnipro 2.585 | 3.243| 17 | Khmelnytskyi | 0.923 | 2.948
lands was assessed by determining each group qf indica- 7 Lutsk 1052132251 18 | Poltava | 0.987 | 2.935
tors based on local models. Assessment of the first level _ -
of investment attractiveness of land is determined using 8 Bharkiv ] 2082|3.211) 19 | Hirovohrad | 1.043 | 2.935
local models that take into account the influence of groups 9 Chernihiv [ 0.911(3.195| 20 | Uzhhorod | 1.535 |2.914
of fact0r§ and vyelght coefficients that char.acterlze the 10| Zhytomyr | 1346|3168 21 | Kherson | 1.242 |2.891
level of interaction between them by applying methods
of analyzing hierarchies 11 Ternopil 0.961 |3.102| 22 | Chernivtsi | 1.188 | 2.859
I;
First level
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| |
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Fig. 1. Scheme of a two-level system of indicators that form
(I, - integral criterion of investment attractiveness; I,, I,, I,,,
indicators; (Ip,) el,;i= 1,8) — tuple of territorial indicators; (I,Hg,)

(1;,)612;1-:1,13)

e

el,

I, — indicators of the first level;

ing 1

— tuple of environmental indicators, ecology and historical and cultural component)

an integral criterion of the investment attractiveness of lands
(1',,.) el;;i :1,12) — tuple of functional-planning
) — tuple of indicators of engineering support and landscaping;

;i=1,6
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The development of a method for the integrated as-
sessment of the geoecological state of land use is carried
out on the basis of certain ecological and land use indi-
cators in a similar way. At the same time, expert assess-
ment methods, analytical methods and hierarchy analysis
methods are used to evaluate the presented indicators.
The proposed methods form a comprehensive tool for the
integrated assessment of the geoecological state of land use.

Formation of a method for assessing the geoecological
state of the use of the region’s lands is carried out on
the basis of the implementation of the stages (Fig. 2).

Thus, the method of integral assessment of the invest-
ment attractiveness of lands as an element of technology
based on the use of analytical, hierarchy analysis method
and hierarchical classification method is proposed. This al-
lowed to determine the integral criterion of investment at-
tractiveness of lands and create an information basis for the
development of guidelines for:

— increase of the investment attractiveness of lands,

taking into account the normative and legal;

— functional-planning, territorial, engineering support;

— level of landscaping;

— their ecological and historical and cultural status.

At the same time, the development of a method for as-
sessing the geoecological state of land use includes a set of
interrelated actions aimed at determining an integral indicator
on the basis of which decisions are made to improve land use
efficiency and appropriate measures are being developed. The
development of this method has made it possible to determine
a general indicator for creating a basis for the formation of
information support for geoecological monitoring of land use.

6. Research results

As a result, an integral criterion for the investment
attractiveness of lands has been identified, the significance
of which indicates a high level of influence of the factors
studied on its formation.

Forecasting the values of the integral criterion for im-
proving the technology of determining the investment at-
tractiveness of land and developing guidelines is based on:

— results of investment factors assessment;

— definition of an integral criterion of investment ap-

peal of the earths of cities;

— data of the normative monetary estimation of lands

and statistical indicators of investment attractiveness.

Methodological recommendations for increasing the
investment attractiveness of lands are proposed. They are
obtained from the assessment and modeling of integrated
indicators of the investment attractiveness of lands based
on the growth of functional and planning, territorial, en-
gineering support and improvement, environment, ecology
and historical and cultural components of land use.

The implementation of the method of integrated as-
sessment of the geoecological state of land use is based on
the use of an analytical method of analyzing hierarchies
and expert assessments. This made it possible to determine
the corresponding integral indicator for creating a system
environment for the formation of information support for
geoecological monitoring and decision-making for improving
land use efficiency. It should be noted that the greatest
impact on the implementation of functional areas of en-
vironmental use of land is carried out by environmental

and resource indicators that determine

and information on land use

Creation and analysis of spatial, ecological, town-planning

the level of use of land resources, ta-
king into account their environmental

v

characteristics. At the same time, the
criterion of environmental protection

Formation of a system of indicators for the integrated assessment of the
geoecological state of land use, consisting of environmental and land use criteria

and indicators of the formation of land
potential are reduced. This indicates

that the use of land in the ecologi-

geoecological state of land use

Definition and characteristics of methods for assessing indicators of the

cal aspect is associated with the level
of resource use and their impact on

AV

the ecological state of the territories
with non-systematic implementation of

environmental and land use indicators

Assessment of rank coefficients that characterize the intergroup influence of

environmental measures and ignoring
the opportunities for development of

<

the territories [20].

of rank coefficients

Determination of ecological and land use indicators, taking into account the value

As a result of the research, it has
been established that investment in-

v

formation sources and indicators are
determined by the lowest influence on

Assessment of the weight coefficients characterizing the influence of environ-
mental and land use indicators on the integrated ecological and land use conditions

the formation of information support
for the use of lands. This is due to

AV

the fact that in modern land use con-
ditions the investment component is

Definition of integral ecological and criterion of land use

characterized by information closeness

RV

and low level of information support
for land use.

Development of a model for assessing the integrated indicator of the
geoecological state of land use and determining the appropriate criterion

However, when implementing land
projects and implementing land use,

~

special attention is focused on carto-

ONONONONONONONO

of the results

Determination of the level of geoecological status of land use and interpretation

graphic and spatial information support.
At the same time, statistical, town-
planning and regulatory supports for

Fig. 2. Scheme for the formation of a method for assessing the geoecological state of land use

land use are taken into account.
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7. SWOT analysis of research resulis

Strengths. Methods are developed to assess the invest-
ment attractiveness and geo-ecological status of land use,
based on the creation of multi-level factor systems pos-
sible to develop measures for a comprehensive increase in
investment attractiveness and to determine the geoecologi-
cal state of lands for the development of methodological
recommendations for improving the efficiency of land use
and ensuring their sustainable development.

Weaknesses. In modern land use conditions, the invest-
ment component is characterized by information closeness
and low level of information support for land use.

Opportunities. In the future, it is necessary to create
a comprehensive method for assessing the use of land and
to improve the existing system of land administration.

Threats. Threats include:

— lack of provision of information resources, statistical

data;

— timely regulation of the legislative base;

— difficulty of providing for relations between diffe-

rent groups of participants in land use.

1. The theoretical provisions for determining the in-
vestment attractiveness of lands and approaches to the
formation of information support for geoecological moni-
toring of land use are analyzed. As a result, the following
imperfections of predecessor approaches are determined:

— there are no studies on issues of investment charac-

teristics of a particular region;

— environmental features of individual cities aren’t

considered;

— there are no consistent methods for geoecological

monitoring of land.

2. The method of integral assessment of the investment
attractiveness of lands and the method of integrated as-
sessment of the geoecological state of land use have been
determined step-by-step. This made it possible to compre-
hensively determine the growth of investment attractiveness
and the geoecological state of the earths with the help of
quantitative data of the integral indicators of the method
and also to form and justify the stages of the methods,
and to determine the features of their application.

3. Methodical recommendations for the growth of in-
vestment attractiveness have been determined and scien-
tifically grounded recommendations on the formation of
information support for geoecological monitoring of land
use have been developed. They ensure the effectiveness
of the integrated method and exclude objective data on
the selection of factors by excluding expert estimates and
using analytical data.
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