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|dentification of the new research areas
and development of the existing ones
by methods of morphological analysis and synthesis

Abstract. The paper presents methodical recommendations on solution of problems of scientific research in the development
of scientific schools, because the choice of long-term research themes is rather complicated and time-consuming process. Also,
the choice of research topics is iterative. Economists can determine the direction of development of scientific research using
methods of forecasting. It is topical to use the variety of heuristic forecasting methods techniques of the morphological analysis
which allow structuring unquantifiable elements and to synthesize the new ones on their basis. Thus, this method effectively
combines quantitative and qualitative approaches to research. The purpose of the article is the presentation of technology and the
methodological recommendations for the main stages of the using of method of morphological analysis and synthesis applied to
scientific research. As an object under study, we examined 29 dissertation researches developed and defended by the teachers
of Southwest State University in the last fifteen years (2001-2015) devoted to the solution of problems in various object-subject
areas within the scientific school, created at University. The paper proves carrying out the morphological analysis and synthesis of
scientific researches on the basis of criteria of combinative and element novelty and quality criteria as well that allowed generating
new directions of research and developing the existing ones.
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BepTtakosa 0. B.

OOKTOP EKOHOMIYHUX HayK, Npodecop, 3aBigyBay Kadeapoto perioHanibHOI EKOHOMIKWN 1 MEHELKMEHTY,
MiBaeHHO-3axiaHuin oepxaBHW yHiBepeuTeT, Kypcbk, Pociicbka ®enepauia

KneBuosa M. I

KaHanaaT eKOHOMIYHUX HayK, AOUEHT, AOLUEHT Kadeapu perioHasnibHOi EKOHOMIKUN i MEHEAXKMEHTY,
MiBaeHHO-3axiaHuin nepxaBHW yHiBepeuTeT, Kypcbk, Pociicbka denepauia

Babuu T. M.

KaHAnaaT eKOHOMIYHMX HayK, AOLEHT, AOLEHT Kadeapu perioHanbHOi EKOHOMIKW 1 MEHEXKMEHTY,
MiBpeHHO-3axiaHun aepxaBHun yHiBepeuTeT, Kypcebk, Pocincbka ®enepauia

Bu3HayeHHA HOBUX i PO3BUTOK YUHHUX HaANPAMIB HayKOBUX AOCiAXKEHb 3a AONOMOrol MeToais

MopdonoriyHoro aHaniay m cCuHTesy

AHoTauifA. Y cTaTTi NpeacTaBneHi MeToanYHI pekomeHaauii 3 BUpilLeHHA 3aBAaHb HAyKOBOrO MOLUYKY MPY PO3BUTKY HayKOBUX
WKin. [nA uboro NPOnoHYeETLCA BUKOPUCTOBYBATW TEXHOMOTiT MOPCPOMOriYHOro aHaniay, LWo A03BOSIAE CTPYKTYPYBaTU KiNbKIiCHO
HEBUMIPHI €NeMeHTU N CUHTe3yBaTu Ha iXHii OcHOBI HOBi. O6IpyHTOBAHO NpoBeAeHHA MOPCONOriYHOrO aHanisy h CUHTesy
HayKoBWX JocnigXeHb Ha 6a3i KpuTepiiB KOMGIHALINHOI Ta eN1eMEHTHOI HOBM3HW, a TaKOX KpUTEPIiB AKOCTI.

Knto4oBi cnoBa: MoponoriyHe JOCNiAXEHHA; perioHanbHa eKOHOMIKa; HOBU3HA; KpUTepii HayKoBOi HOBU3HM.
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LOKTOP 3KOHOMMYECKUX HayK, Npodheccop, 3aBeayowmin Kadeapon permoHasibHOM SKOHOMUKM U MEHEOXKMEHTA,
IOro-3anagHbin rocynapcTBeHHbIM yHUBepcuTeT, Kypcek, Pocena

KneBuosa M. I

KaHAnaaT 9KOHOMUYECKMX HayK, AOLEHT, AOUEHT Kadeapbl permoHanbHON 3KOHOMUKUN U MEHEAXKMEHTA,
lOro-3anazHbivi rocynapcTBeHHbIN yHUBepcuTeT, Kypck, Poccua

Babuu T. H.

KaHAanaaTt 9KOHOMUYECKMX HayK, AOLEHT, AOUEHT Kadeapbl pernoHanbHON 3KOHOMUKN U MEHEAXKMEHTA,
IOro-3anaaHeI rocynapcTBeHHbIM yHUBepeuTeT, Kypck, Pocena

OnpepeneHue HOBbIX U pa3BUTUE CYLLECTBYIOLWMX HanNpaBNeHUA Hay4yHbIX UCCNeAOBaHUA MeToAaMu
MopdoNnoruyecKkoro aHann3a m cuHTe3a

AHHOTaUMA. B cTaTbe nNpeactaBneHbl METOAMYECKME PEKOMEHAAUMM MO PeLUeHNo 3a4ay Hay4YHOro novucka npu passutum
Hay4yHbIX WKOM. [InA 3TOro npeanaraeTcA UCMOMb30BaTb TEXHONOTMM MOPKONOrM4ecKoro aHanmaa, nNo3BONAOWEro CTPyK-
TYpUpOBaTb KOMIMYECTBEHHO HEU3MEPUMbIE 3NTIEMEHTbI U CUHTE3MpoBaTb Ha MX OCHOBE HOBble. OH60CHOBAHO NpoBeaeHuNe
MOPCONOrM4YECKOro aHanmn3a M CUHTEe3a Hay4HblX UCCNEeAOBaHMI HA OCHOBE KpUTEpUEB KOMOWHALMOHHOW U 3/IEMEHTHON
HOBM3HbI, a TAKXXE KpUTEpneB KavecTBa.

KniouyeBble cnoBa: MOPGONornieckoe NCCneaoBaHne; permoHanbHaA SKOHOMUKA; HOBU3HA; KPUTEPUM HayYHOW HOBU3HbI.
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1. Introduction. In modern conditions there is a need to
enhance innovatively oriented economic activity, since, ac-
cording to the world practice, the welfare of the country can
be achieved only on the basis of innovative development, the
main feature of which is the novelty level.

There are various approaches to the definition of novelty.
Having considered the main of them, we found out that novelty
is a set of criteria and properties aimed at a significant change
of the object, which will allow it to be called a new one. That is
why in scientific papers the main criterion of significance and
relevance of the study is the novelty defining as well as its eva-
luation. It should be noted that this category is not only tenta-
tive but qualitative as well. And the degree of its measurement
differs greatly in variability level.

There exist different approaches and recommendations for
finding out a scientific novelty of the research and also for for-
ming areas of its implementation. To identify development sce-
narios of the research novelty is possible by means of forecas-
ting methods, thus, it is appropriate to use the variety of heuri-
stic forecasting methods, one of which is the method of mor-
phological analysis and synthesis.

The authors propose to carry out the morphological analy-
sis and synthesis of scientific researches using the criteria of
combinative and element novelty and on the basis of quality
criteria as well.

To identify new research areas and to develop the exis-
ting ones, we use morphological analysis as a combinatorial
method that implements the creative component in conjunc-
tion with the logical analytical approach. An application of this
method also allows considering the benefits of an unconven-
tional thinking and strict mathematical calculations.

2. Problem Statement. It is appropriate to use a variety of
heuristic forecasting methods that is the method of morpholo-
gical analysis and synthesis when forecasting the complex
processes of formation of the new research areas for the com-
prehensive assessment of future development. Scientific re-
search must possess novelty, which is a hard structured pa-
rameter, and it is not possible to evaluate it on the basis of
classical statistical methods. In this case it is advisable to use
the method of morphological analysis. This method aims to
solve the problems that are difficult to describe with mathe-
matical precision and it is practically impossible to quantify
and evaluate.

3. Overview of the recent research and the literature.
Theoretical background of morphological analysis in technolo-
gy was proposed and developed by Fritz Zwicky (1969) [1] and
M. Maher (1985) [2].

More recently, morphological analysis has been app-
lied by a number of researchers in the field of policy ana-
lysis and future studies, for example M. Godet (1994) [3],
R. Rhyne (1995) [4], R. G. Coyle and G. R. McGlone (1995)
[5], T. Ritchey (1997) [6].

Besides, the practical aspects of an application of mor-
phological analysis were investigated by such Russian
scientists as A. Andreychikov (1997) [7], V. Odrin (1986) [8],
A. Popov (1987) [9].
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However, despite the fact that a significant number of
scientific papers have been devoted to the study of these
issues, some methodological and practical issues remain
opened. Mainly they are associated with the use of morpho-
logical analysis within various topical areas.

4. The purpose of the paper. The paper aims to deve-
lop tools and methodological regulations for identifying new
scenarios of research development and expanding already
existing ones by using the techniques of the morphological
analysis and synthesis on the basis of criteria of combina-
tive and element novelty and on the basis of quality crite-
ria as well.

5. Overview of the main results of the study. Economists
tend to connect the novelty of scientific research with the emer-
gence, transformation, addition and the concretization of scien-
tific information and data [10].

According to the Government Decree of the Russian Fe-
deration «On the order of awarding of academic degrees», the
term «scientific novelty» means the first detected phenome-
non or fact, etc., in the meantime it must be proved that it
has theoretical validity and it should be practically and expe-
rimentally confirmed as well. The solution formed by the
author should be strictly reasoned and evaluated from a prac-
tical point of view. Besides, the comparison with previous re-
sults should be made [11].

In the world practice there is a concept called «an ab-
solute world novelty of scientific idea» which is declared as
an invention. Thus, the novelty is determined by giving prio-
rity to: the date of the first formulation of the idea which is
claimed as an invention; the date of publication of novelty in
press; the date of informing third parties of novelty by other
means [12].

The main challenging issue is to identify the methodo-
logical approaches to the identification and assessment of
novelty aspects, in particular when carrying out scientific re-
search.

In the study we ran novelty element diagnostics. It allows
determining a number of new systems appropriate for this
class; the systems are involved in the implementation of the
functional subsystems in this combination.

Earlier the authors examined possible applications of this
method in this interpretation many times [13-17]. In the cur-
rent work we study 29 dissertation researches (S), developed
and defended by the teachers of Southwest State University
(Kursk) within the economic research school created at Univer-
sity in the last fifteen years (2001-2015). The studies were con-
ducted in the direction of «Economics and management of na-
tional economy» (industry, regional economics, entrepreneur-
ship, agribusiness and agriculture). The main source of infor-
mation for the research is the Russian State Library.

The logic of an original approach was to form the morpho-
logical box, to construct the relational «similarity» graph and the
relational «inclusion» or graph. Regarding these parameters we
grouped our study into three main areas:

1) analysis of the regional development specific features;

2) assessment of individual sectors;

Tab. 1: Efficiency evaluation based on a set of research scenario criteria

Note: S is an area of scientific research performed in framework of the university research school. It is

discussed in detail in [13].
Source: Authors’ own research
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3) investigation of some production and agricultural enter-
prises.

Having compared the identified main distinguishing fea-
tures we have made comparison with the rest of the group,
which made it possible to formulate «<new» areas of scienti-
fic research.

At the next stage we have proposed to carry out mor-
phological synthesis using qualitative classification features,
which consider the properties of individual alternatives. The
advantage of these criteria is the most informative content
allowing to create the original (exotic) options for research
areas.

Using the morphological box developed at the previous
stage, we are taking into account all selected groups and re-
place one of the research options with the best available.
Thus, the scope of a new alternative research has been crea-
ted. Table 1 represents an example of analytical calculations
performed by one area of scientific research.

All positions were calculated in a similar way. The next
step was to synthesize and identify scenarios and areas of
the most desirable scientific research, as it is necessary for
the scientific school development. Moreover, we have con-
ducted the fragmentary research based on the importance
(weight) of used criteria by the selected functional subsys-
tems (Table 2). Feature weights were determined by analyti-
cal method of hierarchies.

Based at the identified optimum and fallback options pro-
posed by the authors having used the matching novelty crite-
rion, we generated new areas of scientific research and the de-
velopment of existing ones.

The matching novelty criterion allows characterizing the
new functional component combinations of the considered
phenomenon, process, system etc. in number [17].

The components in this case are as follows:

1) the regional development concept, the integrated deve-
lopment of the region;

2) the control of social and economic asymmetry;

3) the difference in resources: integration and asymmetry;

4) the management of economic systems using the cri-
teria.

The alternatives are the areas of 29 thesis works.

We have implemented the following steps of the metho-
dological approach (it is addressed in more detail in [14-17]):

1. Considering the morphological box, we determined
the number of pair-wise combinative relationship matrices
(Nk): Nk=4 (4-1) / 2 =6, which means that 6 matrices were re-
quired to be formed.

2. Pair-wise combinative relationship matrices were built.

3. The matching novelty criteria were calculated according
to the value of which we have selected the new areas which
have greater novelty.

As a result, the options having the greatest novelty are
where Knis equal to 1 or close to it, namely:

a) «integration and asymmetry research in the field of en-
trepreneurship on regional markets» (Kn is equal to 0.9);

b) «forecasting, programming and planning of integration
and regional markets asymmetry» (Kn =0.87);

c) «control of social and economic asymmetry to deter-
mine the formation effectiveness and regional business devel-
opment» (Kn =0.86);

d) «the social-economic asymmetry analysis while forming
and developing regional business» (Kn =0.86);

e) «assessment of regional business management effi-
ciency using the criteria and indicators» (Kn =0.86);

f) «analysis of the structure dynamics of regional business
using the criteria and indicators» (Kn =0.86).

Tab. 2: Sample of the selected alternatives by research areas

Note: Characteristics of selection are subject and object areas of scientific research by the university research

school.
Source: Authors’ own research

Vertakova, Yu., Klevtsova, M., & Babich, T. / Economic Annals-XXI (2016), 157(3-4(1)), 4-7

6



Similarly, the matching novelty criteria have been calcula-
ted considering other positions. As a result, new areas and to-
pics of research have been determined.

By combining some of the topic options and comparing
them with previous methods of calculation for further develop-
ment, we have proposed the following areas of regional re-
search: «forecasting, programming and planning of integration
and asymmetry in regional business», «the control of the inte-
gration and asymmetry processes and their performance eva-
luation using criteria and indicators», «indicative planning of a
region, an industry or an enterprise» and others.

6. Conclusions. The article presents the methodological
guidelines for carrying out the morphological analysis and syn-
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thesis of research. It may also help us to characterize the new
combinations of functional components of the phenomenon,
process, system. We have identified the aims of the morpho-
logical analysis and synthesis as:

1) the formation of new areas in already ongoing research;

2) the creation of original ideas and the development of
existing ones in present or in previously developed area.

Besides, we have proved the procedure for selecting ad-
vanced studies with different conceptual novelty, but its de-
velopment is a priority area in the framework of a separate
scientific school. Finally, based on the analytical calculations,
we have proposed new areas and themes of the research
studies.
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