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The sustainable enterprise development tetrad
and assessment of its balance

Abstract. The concept of sustainable development is traditionally associated with the economy, society,
ecology, and building relationships between them. At the enterprise level, this means that economic, social
and environmental goals are at least consistent with each other. The validity of this understanding is beyond
doubt. However, in modern conditions it is practically impossible to ensure the long-term and competitive
functioning of enterprises without the use of information technologies in their activities. This article provides
argumentsregarding the need to transform information stability from factors into a determinant of sustainable
development, thereby turning the traditional triad into a tetrad. On the other hand, due to this expansion, it
becomes more relevant to assess the balance of the sustainable development components. In this regard,
the purpose of the study is to develop and apply a methodology for assessing the balance of the economic,
social, environmental, and information components of sustainable development according to the criteria of
reliability, dynamism, and acceptability. Research results of small and medium-sized enterprises in Russia
indicate that only two out of fifteen enterprises achieved a high level of balanced sustainable development.
In most cases, regardless the sustainable development level, the balance of determinants is at a lower level.
Moreover, cases with a high but not balanced sustainable development confirmed the assumption that a
high sustainability level for some determinants can compensate for a low sustainability level for others. The
results obtained prove that the real vector of sustainable development can be determined only in accordance
with the balance degree.
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Apowmpase A. A.

KaHAMOAT EKOHOMIYHUX HayK,

JoueHT Kadenpm CBITOBOT EKOHOMIKM | TYPU3MY,

CubipCbkunii oep>KaBHU YHIBEPCUTET LUASIXIB CAOYYEHHS,

HoBocubipcbk, Pocis

TeTpapa cTanoro po3BUTKy NignpMeMcTBa Ta OuiHKa 1T 30anaHcoOBaHOCTI

AHoTauiqa. KoHuenujisa ctanoro po3suUTky TPaguLUIMHO aCOLIOETLCH 3 EKOHOMIKOK, COLLIYMOM, EKOJIOTIEO i
noBynoBOIO B3AEMUH MiX HUMM. Ha piBHI NigNnpMeMCTB Le 03HavaEe, WO eKOHOMIYHI, CoLjiabHi Ta eKOJSTOriYHi
uini 9k MiHIMyM He MNOBUWHHI cynepeynuTtn oAuMH OAHOMY. [1paBOMIPHICTb TakOro PO3YMiHHA CYTHOCTI
CTanoro po3BUTKY HE BMKIIMKAE CYMHIBIB. OgHaK y CydaCHMX YMOBax NPakTUYHO HEMOXITMBO 3ab6e3nevnTiu
OOBrOCTPOKOBE M NP LIbOMY KOHKYPEHTOCNPOMOXHE (GYHKUIOHYBaHHS NianpuemMcTs 6e3 3acToCcyBaHHS
HUMW Y CBOII AiSNbHOCTI iHDOPMAaLHMX TEXHONOrIN. Y cTaTTi HABOAATLCSA apryMeHTM LWoa0 HeoOXigHOCTI
TpaHchopmauii iHPOpPMaLiNHOI CTIMKOCTI 3 GakTopiB Yy AETEePMiHAaHTU CTasoro Po3BUTKY, TUM CamMum
nepeTBOPUBLLN TpaauLUinHy Tpiagy B TeTpany. 3 iHWOoro 60Ky, Take pOo3LWMPEHHS e Binblue akTyanisye
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NUTaAHHA NPO 30aslaHCOBAHICTb MO0 CKNagoOBMX KOMIMOHEHTIB. Y 3B’A3KYy 3 UMM MeTa CTaTTi Nnosnsrae B
po3pobLi Ta 3acTocyBaHHI MeToA0s0rii OUiHKM 30anaHCOBAHOCTI €KOHOMIYHOI, coLianbHOIl, eKOsOriYHOI,
iHpOpMaLiNHOI OeTepMiHAHT CTanoro pPO3BMUTKY BIAMOBIOHO OO0 KPUTEPIiB HAAQiNHOCTI, OWHAMIYHOCTI,
MPUNHATHOCTI. Pe3ynbratn gocnig)XeHHs Manux i cepenHix nignpnemcts Pocii ceigyaTb, WO TiNbky B ABOX
NiONPUEMCTB i3 M’ATHAAUATU CTaNni PO3BUTOK | 30a1aHCOBAHICTb AETEPMIHAHT 3HAXOAMINCSA HA BUCOKOMY
piBHi. Y BinbLOCTi BUNaaKiB, HE3aNeXHO Big, AOCATHYTOro HUMM PiBHS CTasoro po3BUTKY, 36aaHCOBaHICTb
Moro getepMiHaHT 3Haxoamnacs Ha Oinbll HU3bKOMY PiBHi. [oHad Te, BUNaaKn 3 HU3bKOK ab0 KPUTUYHOI
36an1aHCOBaHICTIO MPW BUCOKOMY PiBHI CTanoro pO3BUTKY MNIATBEPAWMAN MPUMYLLEHHS MPO MOXIMBICTb
KOMMNEeHcaLji HU3bKOi CTIMKOCTI WOA0 OOHUX AETEPMIHAHT BMCOKOKO CTIMKICTIO WOAOO0 iHWMX i3 Hux. Le
[OBOAUTD, L0 peanbHUN BEKTOP PO3BUTKY MiANPMEMCTBA MOXe BYyTN BU3HAYEHWI TiflbKK 3 MOMNPAaBKOO Ha
piBeHb 30a1aHCOBAHOCTI.

Knio4ogi cnoBa: ctanuin po3BUTOK; KOMMOHEHTU; TETPana; 36anaHCoOBaHICTb; OLiHKA.

Apowmpnse A. A.

KaHAMAAT 9KOHOMUYECKMX HayK,

DOouUEeHT kadeapbl MMPOBOW SKOHOMUKU 1 Typn3ma,

Cunbunpckmin rocyaapCTBEHHbIN YHUBEPCUTET NyTEN COOOLLIEHNS,

Hosocunbupck, Poccusa

TeTpapa ycTOM4MBOro pa3sBuTus NpeanpuaTis U oueHka ee cO6anaHCUMPOBaHHOCTU

AHHOTaums. KoHLenuusa yCTon4Yneoro pa3snuTtms TPaanLMOHHO aCCOLMNPYETCS C 9KOHOMMKORN, COLMYMOM,
3KONIOrMen n NOCTPOEHNEM B3aUMOOTHOLLEHNA MeXAY HUMU. Ha ypoBHE NpeanpuaTuii 3TO 03HA4aeT, 4To
3KOHOMMUYECKME, COUManbHbIE N 3KONOrMYeckme Leanm Kak MUHUMYM HE OO0JKHbl NPOTUBOPEYUTb ApYyr
opyry. NMpaBoMepHOCTb TakOro MOHUMAHUS CYLLHOCTU YCTOMYMBOIO Pa3BUTUS HE Bbi3bIBAET COMHEHUNA.
OpHako B COBPEMEHHBIX YCNIOBUSX MPAKTUYECKM HEBO3MOXHO 06ecneyntb OOIFOCPOYHOE U MPU 3TOM
KOHKYpPEHTOCNOoCOBOHOEe PYHKLUNOHMPOBaHWE NpeanpuaTuii 6e3 NnpuMeHeHs MU B CBOEI OesATeNbHOCTH
MHPOPMALMOHHBIX TexHoJiornii. B cTaTtbe npuBOOSATCSH aprymMeHTbl OTHOCUTENIbHO HEeoOXO0AMMOCTU
TpaHchopmaumn NHOOPMaLMOHHOM YCTONMYMBOCTU N3 HakTOPOB B AETEPMUHAHTY YCTONYMBOrO Pa3BmTUS,
TEM caMbliM NPEBpPaTUB TPaAAMUMOHHYIO Tpmany B TeTpany. C opyron CTOPOHbI, Takoe pacluMpeHue elle
fonblue akTyanam3mpyeT BOMPoC O cOanaHCUPOBAHHOCTU COCTaBAAOWMX KOMMOHEHTOB. B aTo cBA3M
Lenb cTatbM 3ak/oyaeTcsd B pa3paboTke M NPUMEHEHUM METOAO0M0rMU OueHKM cbanaHCUpPOBAHHOCTU
3KOHOMMUYECKOM, COLMaNbHON, 3KOSIOrMY4EeCKOn, MHPOPMALMOHHON OETEPMUHAHT YCTOMYMBOIO PasBUTUS
B COOTBETCTBUU C KPUTEPUSAMU HAAEXHOCTU, ANHAMUYHOCTU, NPUEMIEMOCTU. Pe3dynbraThl UICCNEeA0BaHNS
ManblX N CPegHuX npeanpuatuin Poccun CBMAETENbLCTBYIOT, YTO TOMbKO Y ABYX NPeanpuatuin n3
nATHagUaTX ycTonumBoe pas3BuTME M CcOANaHCMPOBAHHOCTb AETEPMMHAHT HaxOoOWIMCb Ha BbICOKOM
YPOBHE. B OOMbLLUMHCTBE Clly4aeB, HE3ABMCMMO OT AOCTUIFHYTOMO UMW YPOBHS YCTOMYMBOIO Pa3BUTUS
c6anaHCMPOBAHHOCTb Er0 AETEPMMHAHT HAXOOUTCS Ha 60s1ee HU3KOM ypPOBHE. Bonee Toro, cnydam ¢ HU3KOWM
NN KPUTMYECKoM cOanaHCMPOBAHHOCTLIO MPU BbICOKOM YPOBHE YCTOMYMBOrO pa3BUTUS MOOTBEPOUIN
NPeanonoXeHne 0 BO3MOXHOCTU KOMMEHCALMN HU3KOM YCTOMHYMBOCTU NO OAHUM AETEPMUHAHTAM BbICOKOM
YCTOMYMBOCTBIO MO APYrMM. OTO A0KA3bIBAET, YTO peasibHblii BEKTOP pa3BUTUS Npeanpustis MoXeT ObiTb
onpeaeneH ToNbKO C NONPaBkon Ha YPOBEHb COaNaHCUPOBAHHOCTN.

KnioueBble cnoBa: ycTonunBoe pa3BuUTme; KOMMOHEHTbI; TETPaaa; c6anaHCMpPOBAHHOCTb; OLIEHKA.

1. Introduction

Despite the seemingly simple interpretation, sustainable development is a complex category
that characterizes enterprises. Their «vitality» depends on the ability to maintain their position in the
area of sustainability in all key spheres, that is, in fact, components of sustainable development.

At the present stage, the success and long-term viability of enterprises also depends on the
use of various information technologies. In this aspect, we mean not so much the automation of
production processes as the use of broadband Internet, cloud services, RFID technologies, ERP
systems, and inclusion in e-commerce. Note also remote work, which is not only a trend of the
time but also quite possibly will become an integral part of our life. This method of work organiza-
tion had already been actively discussed for several years before the pandemic began. The first
results, which can be viewed as reflection of the real attitude towards teleworking, indicate posi-
tive feedback from an economic point of view (Gurova, 2020). The organizational aspect remains
a problematic issue, including ensuring information security.

In this context, is it enough in modern conditions to characterize an enterprise from the stand-
point of sustainable development and analyze the results of activities in the economic, social, and
environmental spheres without including the information component in the traditional triad?

In addition, there is a question about the adequacy to assess at the enterprise level the degree
of sustainable development alone. Is this informative enough even if the assessment is segmen-
ted into an expanded number of components? In other words, there should be such a relationship
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between the performance of enterprises in the economic, social, environmental, and informa-
tion areas as to ensure that high performance in some areas does not compensate for poor per-
formance in others. On the other hand, a high level of balance can be observed against the back-
ground of low indicators of the constituent components, which also does not correspond to the
target settings.

2. Brief Literature Review

Sustainable development and issues directly or indirectly related to it have been on the agenda
for several decades (Vertakova & Plotnikov, 2017). Considering its traditional components, this has
led to the emergence of a number of main sections on this topic (Kolk, 2016). However, one of the
key challenges is the unilateral emphasis on the components of sustainable development.

As a rule, attention is focused on the environmental component. This can manifest itself in dif-
ferent ways and in different interpretations: proactive entrepreneurship and linkages with envi-
ronmental quality (He et al., 2020), environmental policy flexibility and its impact on technologi-
cal innovation related to sustainable development (Yuan & Zhang, 2020), and «green» innovations
and their role in ensuring competitive advantages (Zhou et al., 2020). If the emphasis is on social
sustainability, the complexity of its content is noted, while social sustainability itself is presented
through the results of relationships with employees, customers, etc. (Lee et al., 2021).

Such explicit emphasis on considering only some of the components of sustainable develop-
ment may be motivated by the interests of the enterprises themselves. It is indisputable that in
the modern world adherence to the principles of sustainable development actually allows them to
achieve competitive advantages through open demonstration and positioning themselves as social-
ly responsible entities (Chang & Cheng, 2019; Matinaro et al., 2019). In addition, image, branding,
and reputation have become serious nonfinancial incentives for the implementation of sustainable
development practices. Special emphasis is placed on institutional and legislative requirements;
thus, the focus may shift from profitability to maintaining a law-abiding reputation (Dey et al., 2018;
Zhang & Cui, 2020). This is especially true at the level of small and medium-sized enterprises
(Aroshidze, 2020), whose degree of adherence to environmental and social imperatives is often de-
termined only by the need to comply with legal regulations (Trianni et al., 2019). However, in recent
years, enterprises themselves have become more and more open to building various sustainable in-
teractions (Xu et al., 2020), and issues are being worked out on the full implementation of the prin-
ciples of sustainable development in their activities, although again especially in terms of ensuring
social sustainability (Prashar, 2019; Prashar & Sunder, 2020; Veronica et al., 2020).

Focusing on the social and environmental components can also be caused by the existing
difficulties in these areas when implementing the principles of sustainable development and
attempting to find possible solutions to these problems in practice. For example, we can talk
about ways of building relationships with business partners, institutions, and public organizations
(Chen et al., 2017; Liu et al., 2020; Stekelorum et al., 2020) and an algorithm for introducing the
principles of corporate social responsibility (Klapper & Farber, 2016). In the same context, ques-
tions about the role of special training programs for management are sufficiently worked out, re-
vealing the principles of management in accordance with the goals of sustainable development
(Ndubuka & Rey-Marmonier, 2019) and forming the necessary competencies (Stal & Babri, 2020;
Wong & Ngai, 2021).

Note that scientific research still attempts to comprehensively consider the components
of sustainable development and even prioritize them but again only within the traditional triad
(Chang et al., 2018). It is noted that enterprises should rank the stated goals and objectives;
form their specific system, focused on their field of activity, opportunities, and strategy (Bajdor &
Pawetoszek, 2020; lke et al., 2019); and consider a number of other factors (Hong et al., 2019;
Sokil et al., 2020).

In this regard, the question arises not only of assessing sustainable development, even with its
full-fledged segmentation by components, but also of assessing the balance of results by them.
However, scientific research typically uses «balance» in only a few key contexts.

First, to assess enterprise activities at the stage of forming the system of indicators (scorecard).
A balanced scorecard is used, in particular, to measure productivity (Quezada, 2019), as well as
the efficiency of production and business processes (Sanchez-Marquez, 2018); to estimate the
success of the strategy implementation processes and the need to revise the strategy’s individual
parts; and to develop new strategies (da Costa Ferreira, 2017). Quite often and, of course, quite
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justifiably, balanced scorecard methods are used when choosing performance indicators that
characterize enterprises in terms of sustainable development (e.g., Nicoletti Junior, 2018). In ad-
dition, the balanced scorecard integrates with various models for assessing sustainability, in par-
ticular its key factors (Lu et al., 2018); building cause-and-effect relations; and adhering to the
principles of inclusiveness (Guix & Font, 2020).

Second, balance is used in the context of a systemic organization in an enterprise. Kleiner &
Rybachuk (2019) interpret it as the proportionality of the sizes of the four system sectors with an
approximate equality of the intensity of exchange between adjacent sectors (object, environmen-
tal, project, and process).

Third, balance is traditionally used as a characteristic of budgets at various levels. First of all, of
course, we mean the budgetary balance of the country, regions, and municipalities (Slavik etal., 2019;
Nath & Sandholm, 2019; Makrelov et al., 2020). At the enterprise level, such consideration is carried
out through the features of the balance sheet (Colak, 2020; Hsu et al., 2021).

3. Results

3.1. Methodology for assessing the balance of the sustainable development tetrad

components

In the author’s interpretation, the balance reflects the similarity between indicators in terms of
components and criteria of sustainable development, which determines its assessment proce-
dure sequence (Figure 1).

The stability indicators of components the balance between which is assessed is calculated
according to the criteria of reliability, dynamism, and acceptability. There are 12 indicators, which
form among themselves 66 pairs. The distance between values in a pair (A), calculated as the dif-
ference in absolute value, is actually a measure of the similarity of indicators (Table 1).

A qualitative description of the remoteness of indicators in each pair should be based, first of
all, on the establishment of a quantitative limit, the excess of which is evidence of insignificant
similarity between the indicators. Establishing 0.25 units as the value of the maximum distance al-
lows to characterize the indicators of determinants that are at the same or adjacent level of stabi-
lity. Consequently, the distance in a pair of indicators within [0; 0.25] means that it belongs to the
class of the greatest similarity that meets the balance requirements.

Since two or more pairs can be characterized by the same internal distance between the in-
dicators but at the same time differ significantly from each other in terms of level belonging, it is
necessary to distinguish groups within the class. Possible groups are determined by the number
of stability levels and the range of variation of the initial and final coordinates of the class (Table 2).

Figure 1:
Stages of computing and information-analytical procedures for balance assessment
Source: Author’s own research
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To calculate the dominance coefficient (PRf), due to the simplicity and full ability to convey the
meaning necessary for the current task, the algorithm for calculating the specific weight is used: the
number of pairs of indicators in the class of greatest similarity is correlated with the total number of
pairs. When calculating the integrity factor of the class structure (INf), it is necessary to take into ac-
count that the presented groups are potentially possible and the probability of their selection in their
entirety tends to zero. In this regard, the number of indicator pairs that were attributed to the class of
the greatest similarity is proposed to be considered as an integral structure, which is divided in ac-
cordance with the inherent classification features into a particular number of groups.

Also, to calculate the integral indicator of balance, it is necessary to assess how similar pairs
of indicators are distributed among groups. By analogy with the Shannon-Weaver indices and
Pielou’s evenness used in the analysis of ecosystems, the calculation of the coefficient is aimed at
identifying the proportionality of the distribution of pairs in the selected groups within the class of
greatest similarity. The coefficient takes values from 0, which corresponds to a complete dispro-
portion (lack of evenness) in the distribution of indicator pairs by groups, to 1, which corresponds
to the absolute proportionality of the distribution:

G 4i | qi|
i—1—X|log1o—
_ Zl—lq 810 q

EV
logio G

(1)
where:

g;is the number of indicator pairs in a group;

q is the total number of indicator pairs;

Gis the number of groups formed.

Table 1:

Similarity measure matrix of sustainable development determinant

indicators

Er | Eo | Ea | SR | So | Sa | ELg | ELp | ELy | Ig I, In

Er Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | A1l
Eo | Al A12 | A13 | Al4 | A15 | A16 | Al7 | A18 | A19 | A20 | A21
En | A2 | AL2 A22 | A23 | A24 | A25 | A26 | A27 | A28 | A29 | A30
Sk | A3 | A13 | A22 A31 | A32 | A33 | A34 | A35 | A36 | A37 | A38
So | A4 | A14 | A23 | A31 A39 | A40 | A4l | A42 | A43 | A44 | A45
Sa | A5 | A15 | A24 | A32 | A39 A46 | A47 | A48 | A49 | AS0 | A51
ELr | A6 | A16 | A25 | A33 | A40 | A46 A52 | A53 | A54 | A55 | AS56
ELp | A7 | Al7 | A26 | A34 | A4l | A47 | A52 A57 | A58 | A59 | A60
ELy, | A8 | A18 | A27 | A35 | A42 | A48 | A53 | AS57 A61 | A62 | A63
Ix A9 | A19 | A28 | A36 | A43 | A49 | A54 | A58 | A61 A64 | A65
I, | A10 | A20 | A29 | A37 | A44 | AS0 | A55 | A59 | A62 | A64 A66
I, | All | A21 | A30 | A38 | A45 | A51 | A56 | A60 | A63 | A65 | A66

Determinants: E, economic; S, social; EL, environmental; |, informational.
Criteria: R, reliability; D, dynamism; A, acceptability

Source: Authors’ own research

Table 2:
Classification characteristics for grouping indicator pairs
Sustainability levels Distance between indicators in a pair

high-high 0 from 0 to 0.12 from 0.12 (inclusive) to 0.25 (inclusive)
medium-medium
low-low
critical-critical
high-medium from 0 to 0.12 from 0.12 (inclusive) to 0.25 (inclusive)
medium-low
low-critical

Source: Authors’ own research
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It is obvious that after grouping, in one or several groups there may be a number of pairs that
is several times higher than their number in others, which indicates disproportions in the scale
of similarity of indicator pairs with a given internal distance. The evenness coefficient reflects the
presence of the above-mentioned disproportions and the degree of their manifestation, which
depends on the number of indicator pairs and selected groups. In the context of final balance, the
duality of their understanding can be traced. On the one hand, for example, when distinguishing
two groups, the ratio can be ten to one, that is, ten indicator pairs are similar to each other, while
the remaining pair cannot be attributed to this group and does not have a similar pair in principle.
In other words, the greater the number of indicator pairs that form a certain group, the greater is
the number of similar pairs that each of them has, which means that we can speak about a grea-
ter balance in the classification features that characterize them in comparison with others. On the
other hand, disproportions in distribution can have a positive effect on the overall balance of de-
terminants across criteria. Indeed, even if more than one group is selected, the most favorable is
the situation when most indicator pairs will be in one of them (or at least in the minimum possible
number of them). To some extent, the solution of this contradiction is facilitated by the calculation
of the coefficient of similarity of the structures of the selected groups.

Thus, the indicator of the determinant by the criterion, pairing with another indicator and by the
degree of similarity being in the considered class in a certain group, can form a pair with other indi-
cators. The degree of similarity with them will determine its location in another group. Consequent-
ly, it is necessary to compare the groups with each other not only by the quantitative saturation by
pairs, which is what the evenness coefficient is aimed at, but also by the number of identical indica-
tors. The calculation takes into account the real number of identical indicators and does not consider
the frequency of their occurrence within the same group. Since all groups are in the class of greatest
similarity with each other, the similarity coefficient is also a reflection of balance since the same indi-
cators can form different pairs belonging to the target class. The role of this coefficient in this aspect
increases as the number of groups in the class increases. Calculation of the coefficient of similarity
with the range of values [0; 1] is based on the principle of calculating the Jaccard coefficient:
s,y _ Tirag e

LK = = .
¥ LKmax %5 LKmax

(2)

where:

LK is the actual coefficient of similarity of a pair of groups;

LK, is the maximum possible coefficient of similarity of a pair of groups;

g;.1s the number of identical indicators in the considered pair of groups;

¢, is the number of indicators in the first group of the pair under consideration;

g, is the number of indicators in the second group of the pair under consideration;
lgis the total number of group pairs.

The most suitable way to calculate the integral balance coefficient (BL) is the summation of all
partial coefficients and subsequent normalization relative to their total number. The choice in fa-
vor of the summation of indicators is due to the need to avoid a zero integral indicator in the case
of a zero value of at least one partial coefficient (except for the dominance coefficient) in connec-
tion with the range for them from 0 to 1:

PRf+INf+EVf+LKf (3)
2 .

BL =

In addition, when calculating the integral indicator, assumptions are made that are necessary
for a more correct interpretation of the results. First, if, as a result of grouping, the number of
groups formed is equal to the total number of indicator pairs assigned to the class of the greatest
similarity, the coefficients of evenness and similarity are taken equal to 0. Second, if all pairs of in-
dicators are in the class of the greatest similarity and within one group, the coefficients of even-
ness and similarity are taken equal to 1.

A qualitative interpretation of the integral balance coefficient is presented as follows: from 0 to
0.25 is the critical level, from 0.25 (inclusive) to 0.5 is the low level, from 0.5 (inclusive) to 0.75 is
the medium level, and from 0.75 (inclusive) to 1 (inclusive) is the high level.
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3.2. The results of assessing the sustainable enterprise development and the

balance of its determinants

The developed methodology was tested for 15 small and medium-sized enterprises of light in-
dustry in the Siberian Federal District (Russia). These SMEs (Table 3) are in the list of the light in-
dustry’s largest enterprises by revenue (Top-50). According to the main performance indicators,
these enterprises occupy a stable position, which is confirmed by their positive dynamics in most
cases. However, sustainable development is not identified only with the economic component.
Due to the high indicators of the economic sphere, the final coefficient of sustainable development
can also reach a high level, but with a low balance degree among economic, social, environmen-
tal and information components.

So, as we can see, a high level of sustainable development and a high level of balance of deter-
minants were characteristic of only two enterprises (Table 4). Only two out of the fifteen enterpri-
ses were able to achieve a high level of sustainable development with a medium level of balance
of economic, social, environmental, and information sustainability according to the criteria of re-
liability, dynamism, and acceptability. The same number of enterprises was characterized by the
ratio of a high level of sustainable development and a low degree of balance of its determinants.
In addition, there was a situation where sustainable development and balance were at opposite le-
vels of the range, namely high-critical. In general, a high level of sustainable development was ob-
served in 46.7% of enterprises.

Six enterprises (40%), according to their performance results, can be attributed to the me-
dium level of sustainable development. At the same time, the balance between the determi-
nants by criterion for one enterprise was characterized by a high level, and for two enterprises
the level of sustainable development and balance coincided. Half of enterprises with a medium
level of sustainable development were able to achieve it against the background of only a low

Table 3:
Key performance results of enterprises, 2020, thousand dollars at the rate of 73.88 rubles
per dollar (31.12.2020)

Enterprise Revenue Net profit Main activity

LLC «Indikont» 2585.27 1.02 manufacture of workwear

LLC «Caps and Hats» 2422.85 87.71 manufacture of clothing and accessories

LLC «Sibiryak» 2409.31 54.01 manufacture of clothing and accessories

LLC «Omega 54» 2138.60 23.28 manufacture of knitted and crocheted fabrics
LLC «Siberian textile manufactory» 1732.54 51.43 manufacture of knitted and crocheted fabrics
LLC «Jetty» 1273.69 135.22 manufacture of outerwear

LLC «Partner» 1130.21 487.28 manufacture of clothing and accessories

LLC «Luxury Plus» 1070.66 64.16 manufacture of outerwear

LLC «Chance» 961.02 59.69 manufacture of outerwear

LLC «Eva Mancini» 868.98 220.63 manufacture of outerwear

LLC «Cinelle» 717.38 40.74 manufacture of clothing and accessories

LLC «Prima Line» 714.67 22.33 manufacture of outerwear

LLC «Limonti» 591.50 165.13 manufacture of outerwear

LLC «Lyudmila» 406.06 123.44 manufacture of outerwear

LLC «Sewing Technologies» 299.13 4.05 manufacture of clothing and accessories

Source: SPARK https://www.spark-interfax.ru

Table 4:
Comparing the levels of sustainable development and the balance of its determinants
Enterprise Sustainable development Balance of determinants
indicator level indicator level
LLC «Limonti» 0.84 high 0.29 low
LLC «Prima Line» 0.52 medium 0.44 low
LLC «Sewing Technologies» 0.48 low 0.42 low
LLC «Chance» 0.71 medium 0.51 medium
LLC «Luxury Plus» 0.77 high 0.50 medium
LLC «Cinelle» 0.62 medium 0.71 medium
LLC «Jetty» 0.81 high 0.24 critical
LLC «Omega 54» 0.57 medium 0.34 low
LLC «Eva Mancini» 0.91 high 0.93 high
LLC «Lyudmila» 0.79 high 0.39 low
LLC «Siberian textile manufactory» 0.53 medium 0.98 high
LLC «Sibiryak» 0.66 medium 0.45 low
LLC «Indikont» 0.41 low 0.59 medium
LLC «Caps and Hats» 0.79 high 0.55 medium
LLC «Partner» 0.94 High 0.81 High

Source: Author’s own research
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degree of balance of economic, social, environmental, and information sustainability in terms
of criteria.

A low level of sustainable development was observed only in two enterprises (13.3%) of the to-
tal number of the surveyed ones, while the degree of balance of determinants was at a low and
medium level.

In quantitative terms, the largest gap between the indicators of sustainable development and
balance was 0.57 (high-critical level). The smallest gap in absolute value was 0.02 units; being at
a high level, the indicator of sustainable development was slightly less than the indicator of the
balance of its determinants. The average value of the balance indicator for enterprises with a low
level of sustainable development was the smallest of all (0.51). The minimum value of balance
for the same enterprises was 0.42, which is more than the same indicator for other enterprises
(Figure 2). The highest average value of balance was observed in enterprises with a medium level
of sustainable development (0.57). As expected, the same enterprises were characterized by the
highest maximum of the balance indicator among all. Interestingly, for enterprises with a high le-
vel of sustainable development, the minimum value (0.24) was also the minimum among all stu-
died enterprises, regardless of the achieved level of sustainability.

Figure 2:
Characteristic indicators of the balance of determinants
for different levels of sustainable development
Source: Author’s own research

In the group of enterprises with a high level of sustainable development, in the overwhelming
majority of cases, the degree of balance did not fall below the average. This means that the eco-
nomic, social, environmental, and informational sustainability by the criteria of reliability, dyna-
mism, and acceptability quite comparable to each other and in the aggregate ensure a high le-
vel of sustainable enterprise development. However, cases with a low and especially critical le-
vel of balance confirmed the assumption that a high sustainability level for some determinants
can compensate for a low sustainability level for others. Consequently, despite the high quanti-
tative indicators, itis incorrect to fully attribute these enterprises to the group of sustainably de-
veloping ones.

For enterprises with a medium level of sustainable development, the prevailing low degree of
balance can also be considered as a clear sign of the effect of the compensation mechanism.
However, in this case, further detailing is required to identify those determinants and criteria that
form its basis. Obviously, there is a high probability that some of them may refer to a high le-
vel, while others, to a low or even critical level. In this group, the medium degree of balance was
widespread; that is, the indicators of the stability of the determinants by the criteria can be quite
adequately compared with each other. A high level of balance, indicating that almost all determi-
nants were in the medium zone of sustainability according to the criteria, was rather an excep-
tion in this group.
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For a low level of sustainable development, a high degree of balance, as a rule, is viewed from
a negative standpoint since in this case all determinants by the criteria are at a comparably low
level. On the other hand, low balance may indicate that some of the determinants are at a much
higher level.

Despite the fact that quite often it was at a high level of sustainable development that a strong
imbalance of determinants was observed, the correlation analysis did not reveal a relationship
between indicators of sustainable development and balance. In other words, an increase in the
indicator of sustainable development of the studied enterprises was not reflected either in an in-
crease or in a decrease in the degree of balance of economic, social, environmental, and informa-
tion sustainability by the criteria.

However, the results obtained allow us to conclude that enterprises, setting themselves the
goal of achieving sustainable development, adhere to a focus on certain components, thereby
segmenting their management tasks. For the studied enterprises, the priority area is precisely the
economy (in contrast to foreign trends), although there is also an increasing orientation towards
social sustainability. To a lesser extent, priorities are placed between the environmental and infor-
mation components. In addition, enterprises often focus only on achieving indicators in the areas
of sustainable development that allow them to operate safely, overshadowing their dynamics, its
focus, stability, and fluctuations in growth rates. In the long term, these management gaps can
lead to the loss of the most optimal vector of sustainable development.

3.3. Diagnostics of sustainable development and balance of its determinants

The diagnostic map of sustainable development (Figure 3) made it possible to group enterpri-
ses according to level and direction of changes over a period (one year), as well as to reveal the
characteristic degree of balance.

To build a diagnostic map, indicators of sustainable development of each enterprise were plot-
ted on the abscissa axis, and the delta of the indicator compared to the previous year was plotted
on the ordinate axis. Taking into account the average value of the indicator of sustainable deve-
lopment of the studied enterprises, four groups were identified. The first group includes the lea-
ding enterprises, that is, with an indicator of sustainable development above the average and an
increase in comparison with the previous year. The second group is formed by catching-up enter-
prises, that is, with a sustainable development indicator below the average but with an increase
in it. The third group is represented by enterprises that are losing their potential for sustainable

Note: the diameter of the circle depends on the indicator of balance; green - enterprises of the first group;
blue - of the second group; yellow - of the third group; red - of the fourth group.

Figure 3:
Diagnostic map of sustainable development of enterprises and the balance of its determinants
Source: Author’s own research
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development (indicators are above the average but with a decrease in comparison with the pre-
vious year). The fourth group includes lagging enterprises with a reduced indicator of sustainable
development, while the value is below the average.

Of all surveyed enterprises, 40% belonged to the leading group, the average degree of balance
was 0.46, which corresponds to a low level. This average indicator is due to the low degree of ba-
lance in three out of six enterprises. The second largest group was the group of catching-up en-
terprises (26.7%). The average degree of balance of their determinants of sustainable develop-
ment was 0.45, which was almost identical to the same indicator for the previous group. However,
in this case, all enterprises, with the exception of one, were initially characterized by a low degree
of balance. The group that was losing the potential for sustainable development included 13.3%
of enterprises with an average balance level of 0.74, which corresponded to the medium level.
Among all surveyed enterprises, 20% were lagging behind, that is, with an indicator of sustainable
development below the average and with a reduction in it. The average degree of balance of the
determinants is 0.71. If we exclude from the calculation the enterprise with a low balance, its ave-
rage level for this group could rise to the high one.

Thus, the highest average value of the balance of economic, social, environmental, and in-
formation sustainability by the criteria is typical of the group of enterprises that are losing their
potential for sustainable development, and the lowest, for the group of catching-up enterpri-
ses. Note that the average value of the balance of the leading enterprises differs very slightly
from that of the catching-up group. The maximum value of the balance indicator is typical of an
enterprise in the lagging group. The minimum balance was observed in an enterprise from the
group of leaders. The results obtained confirm the conclusions made at the previous stage of
the analysis: enterprises striving to achieve the highest possible level of sustainable develop-
ment achieve their goal, as a rule, owing to several determinants and criteria. In this regard, they
cannot be considered as fully complying with the principles of sustainable development. This is
indirectly confirmed by the fact that the degree of balance of the determinants is higher for en-
terprises with a level of sustainability above the average but with negative dynamics of the inte-
gral indicator.

4. Conclusion

The study showed that a comprehensive diagnostic of sustainable development of enterprises
should not be limited to assessing its level, but should also include an assessment of the balance
of determinants, the indicators for which, in fact, formed it. This need is further increased by se-
veral criteria (reliability, dynamism, acceptability) by which the sustainability of the components is
assessed. It is also necessary to take into account the increased number of the components of
sustainable development themselves, which are proposed to be transformed into a tetrad at the
expense of the informational determinant.

In such a variety of indicators (four components by three criteria), it is necessary to have a cor-
rection coefficient that allows the most reliable characterization of an enterprise from the stand-
point of sustainable development. When calculating the integral indicator, a compensation me-
chanism may be activated: low sustainability for some determinants and criteria may not be per-
ceived seriously enough since high sustainability for other determinants and criteria allowed the
enterprise to reach a fairly high overall level. Management must adhere to the principle of ba-
lanced sustainable development; otherwise, such gaps in managerial decision-making may lead
to the loss of the target vector in the future.

The implementation of the proposed methodology for assessing the balance has shown that
in almost 100% of cases the level of sustainable development does not coincide with the degree
of balance of economic, social, environmental, and information sustainability by the criteria of re-
liability, dynamism, and acceptability. The difference between the integral indicator of sustainable
development and the indicator of balance (taking into account the same range and qualitative in-
terpretation) in some cases reached almost 0.6 units. In accordance with the results obtained, a
high level of sustainable development can be achieved by enterprises against the background of
a low and even critical balance of its determinants. In addition, as enterprises abandon the goal
of achieving the maximum level of sustainable development, the degree of balance of its determi-
nants increases.

This fully confirms the hypothesis of the study: independent assessment of the integral indica-
tor does not allow identifying the real vector of the enterprise development. If an enterprise plans
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to adhere to it in the long term, the assessment of the level of sustainable development, together
with the assessment of balance by determinants and criteria, should be carried out constantly.

The developed methodology for assessing the balance can be applied in various indus-
tries. Specific features and constraints (industry and country) are related only to standards
for economic, social, environmental and information indicators. However, these standards are
necessary exclusively for assessing sustainable development, and not for balancing its deter-
minants.
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