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Stakeholders’ rank of reflexion diagnostics
in a corporate social responsibility system

Abstract. The use of new methods and technologies for managing relations with stakeholders in a
corporate social responsibility system, in particular the reflexive approach, forms the basis for increasing the
effectiveness of socially responsible management. The category of «rank of reflexion» occupies a significant
place in the methodology of reflexive management modelling. Reliable diagnostics of the stakeholders’
rank of reflexion is one of the important areas increasing the efficiency of socially responsible decisions and
actions in the process of reflexive management. The purpose of this paper is to substantiate the use of the
fuzzy-logic method for diagnostics of the stakeholders’ rank of reflexion and formulate types of reflexive
management of corporate social responsibility depending on the rank and level of complexity. The authors
substantiate that when applying methods of reflexive management in practice, in the long run, the ambiguity
and variability of the stakeholders’ rank of reflexion have to be taken into account. This corresponds to
the system’s properties of dynamism (B1), adaptability (B2) and structure (B3). Given that the existing
apparatus of reflexive management takes into account mainly one-time influences, the article suggests
using the fuzzy diagnostic method to determine the stakeholders’ rank of reflexion.

There is a case showing formulation and solution of the problem of determining the stakeholders’ rank of
reflexion by using mathematical fuzzy logic. It is proved that the storage of the estimates of the stakeholders’
reaction as fuzzy sets allows considering the conclusion of B3, giving opportunities for further analysis of
patterns changing the stakeholder’s rank of reflexion within the conclusions B1 and B2.

The results of the study show that the rank of reflexion increasing in the company promotes corporate social
responsibility growth through a more effective interaction with the stakeholders. Five types of reflexive
management of corporate social responsibility are proposed depending on the rank and complexity level
of reflexion, used by the company’s management, namely: defensive, compliance, managerial, strategic,
and civil. The use of relevant reflexive influences as implementation tools of corporate social responsibility
provides increasing efficiency of interaction with stakeholders. The prospects of the follow-up research on
this topic should include the classification of the company’s reflexive influences on the stakeholders.
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Reflexive Games; Fuzzy Logic
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Miny O. 1O.

DOKTOP EKOHOMIYHMX HayK, OOLEHT, 3aBiayBad, kadeapa ¢iHaHCiB i GaHKIBCbKOI cripasu,

OBH3 «[MprasoBcbkuin ep>xxaBHUM TEXHIYHWUI YHiIBEPCUTET», Mapiynonb, YkpaiHa

LymaH A.

KaHaupat @inocodCbKNX HayK, AOLUEHT, 3aBiayBad, kadeapa ginocodii Ta KOrHiTUBICTUKN,

YHiBepcuTeT iHPpOpMaLiNHUX TEXHOMOr i Ta MeHeoXMeHTy B XKewwysi, XKewys, MNonbLua

KamunwHukoBa E. B.

KaHOuOaT eKOHOMIYHUX HayK, OOLEHT, kKadeapa eKOHOMIKM NigNPUeEMCTB,

OBH3 «[MprasoBcbkuin ep>xxaBHUM TEXHIYHWUI YHiIBEPCUTET>», Mapiynonb, YkpaiHa

MeTop piarHocTUKM paHry pednekcii cterikxonaepis

Yy CUCTEeMi KOpNopaTUBHOI couiasibHOI BiaNOBIAaNbHOCTI

AHoTauiqa. HapiiHa piarHocTuka paHry pednekcii CTenkxongepis € OOHIEI 3 BaXJMBUX ranysen, Lo
NigBULLYIOTb ePEKTUBHICTb COLanbHO BiANOBigaNbHUX PilleHsb i Ai y npoueci pedaieKCMBHOIO ynpassliHHS.
MeTolo OaHOoi cTaTTi € O6rPYHTYBaHHSA 3aCTOCYBaHHSA METOAY HEYiTKOi JIOriKM AN AiarHOCTUKU PaHry
pednekcii CTenkxongepiB i BU3HAY4EHHSA TUMiB pedNEeKCUBHOIO yNpasaiHHA KOPNOPaTMBHOIO COLanbHOLO
BiMOBIAANBHICTIO B 3aNE€XHOCTI Bif, paHry pednekcii Ta piBHS CKNaaHOCTI.

Y OiNbLUOCTI iCHYIOUYMX TEOPETUYHUX AO0CNioXeHb B 06nacTi pednekCMBHOro ynpasiiHHS PO3rNaaaloTbCa
ineanbHi BUNagku, Konu cyd’ekT pedniekCMBHOI B3aEMOLii Mae NeBHUIM paHr. Y cTtaTTi 06rpyHTOBaHO, LLO
NnpY NPakTUYHOMY 3aCTOCYBaHHI MeTOAIB pedNeKCUBHOro yrnpasiiHHA B LOBFOCTPOKOBIM MepcrnekTusi
HeoObXilHO BPaxoByBaTM HEOQHO3HAYHICTb i MIHNMBICTL paHry pednekcii 3auikaBneHnx cTopiH. Lie Bignosinae
CUCTEMHUM BAACTMBOCTAM anHamiamy (B1), agantueHocTi (B2) i ctpykTypu (B3).

3ornaayHaTe, Wo icHyto4nii anapat pednekCUBHOMo yrpasiiHHA BPaxoBYE FO/IOBHUM YYHOM Pa30Bi BNJINBU,
y CTaTTi 3anNpONnOHOBAHO METOA, 1S HEYITKOI AiarHOCTMKM paHry pednekcii 3aLjikaBneHnx CTopiH. JloBeaeHo,
L0 36epiraHHs OLHOK peakL,ii CTEMKXONAEPIB Y BUMNSAi HEUITKMX MHOXVH A03BOJISIE BPaxyBaTu BUCHOBOK B3
i A€ MOXNMBICTb NO4AsbLLIOIr0 aHasnidy 3aKOHOMIPHOCTEN Y 3MiHi paHry pednekcii CTEMKXONAEepIiB y pamMkax
BMCHOBKIB B1 i B2. Pe3ynbtat NnpoBeAeHOro A0CNIAXEHHS NOKa3yloTb, LLO NiABULLEHHS paHry pednekcii B
KOMMaHii cnpusie 3poCTaHHID KOPNopaTUBHOI CoLjanbHOI BiANOBIAANbHOCTI 3a paxyHOK Binbll edeKTUBHOI
B3aemMoaii 3i ctenkxongepamm. 3anponoHOBaHO N'ATb TUNIB PedIEKCUBHOIO yrpasBiiHHA KOPNOPaTUBHOLO
COUianbHOIO BiAMOBIAANBHICTIO: 3aXUCHUI, CMiflbHWIA, YNPaBAiHCbKUW, CTPaTeriyHUim i UMBINbHUNA, WO
BUKOPUCTOBYIOTbLCH KEPIBHULLTBOM KOMMAHIT 3aN1€XHO BiJ, PaHry i piBHA CKNagHoCTi pednekcii.

Knio4osi cnoBa: koprnopartneHa coliasibHa BianoBiAanbHICTb; CTENKXONAEP; paHr pednekcii; pednekcmBHe
ynpaeniHHg; pedneKCMBHI irpy; HediTka norika.

MwuHu A. 1O.

[OKTOP SKOHOMMYECKNX HayK, OOLEHT, 3aBeayoLmnii, kadeapon ¢puHaHCOB 1 6aHKOBCKOIo aena,

MBY3 «[1prna3oBckuii rocyaapCTBEHHbIN TEXHNYECKNA YHUBEPCUTET», Mapuynonb, YkpanHa

LymaH A.

KaHoupat GunocodCkux Hayk, AOLEHT, 3aBeayloLwwunin, kadenpa d¢unocodum n KOrHNTUBUCTUKN,
YHMBEPCUTET MHPOPMALMOHHbIX TEXHONOMNI U MeHeOXMeHTa B Xewyse, Xelwys, MNonbLia
KambiuHukoBa 3. B.

KaHaMaaT 3KOHOMMYECKMX HayK, A0UEHT, kadeapa 3KOHOMUKN NpeanpuaTni,

MBY3 «[1prna3oBckuii rocyaapCTBEHHbIN TEXHUYECKNA YHUBEPCUTET», Mapuynonb, YkpanHa

MeToa AMarHoCTUKMN paHra pednekcum CTeNKxonaepos

B CUCTeMe KOprnopaTUBHOMN coLMaNibHON OTBETCTBEHHOCTU

AHHOTaumusa. HagexHaa guarHocTmka paHra pedrekcum CTENKXONOEPOB SBMASETCS OAHOM M3 BaXKHbIX
obnacTtel, noeblaWMX 3PPEKTUBHOCTb COLIMANBHO OTBETCTBEHHbIX PELLUEHU U AeNCTBUIA B NPoLiecce
pednekcnBHoroynpaeneHus. Llenbio gaHHOM cTaTbn aBnsieTca 060CHOBaHME NPUMEHEHNS METOAA HEYETKOMN
NIOrMKN Ans OUarHOCTUKM paHra pednekcun CTENKXONOAEepOoB M ornpeaeneHns Tunos pedrekCUBHOIo
yrpasfieHs KOpnopaTnBHOM COLMATIbHON OTBETCTBEHHOCTbIO B 3aBUCMMOCTU OT paHra pepiekCmn mnypoBHs
CNOXHOCTU. B 60MbLUIMHCTBE CYLLECTBYIOLLMX TEOPETUHECKUX UCCNEAOBaHUI B 00n1acTu pedsIEKCUBHOIO
ynpaBneHus paccmMaTpuBaloTCsa maeasnbHble ciydyan, korga cybbekT pedrekCMBHOMO B3aUMOAENCTBUS
MMEEeT ONpPeaeneHHbI paHr.

B cratbe 060CHOBaHO, 4TO MPU MNPaKTUYECKOM MPUMEHEHUU METOAO0B PedSIEKCUBHOIO YMpaBfeHuUsa B
DONTOCPOYHON NePCnekTnBe HEOOX0AMMO YUNTBIBATbE HEOAHO3HAYHOCTb MU USMEHUYMBOCTb PaHra pedaiekcumn
3aMHTEPECOBAHHbIX CTOPOH. OTO COOTBETCTBYET CUCTEMHLIM CBOCTBaM AnHammama (B1), agantMBHOCTU
(B2) n ctpykTypsl (B3). NprvH1UMas BO BHMMaHne TOT $akT, 4TO CYLLLECTBYIOLWMI annapat pednekCnMBHOro
yNpaBneHus yunTbiBaeT rnaBHbiIM 00pa3oM pas3oBble BO3OENCTBUS, B CTaTbe MNPemsiokeH MeTohd Ans
HEYETKON OMarHOCTUKM paHra pednekCcum 3anHTepecoBaHHbIX CTOPOH. JJoka3aHo, 4TO XpaHEHNE OLLEHOK
peakunn CTENKXONAEPOB B BUAE HEYETKMX MHOXECTB NMO3BONSAET YYECTb BbIBOA, B3 1 jaeT BO3MOXHOCTHU
ONa fanbHenwero aHanamsa 3aKkOHOMEPHOCTEN B MUBMEHEHMW paHra pediekCmn CTEMKXOLEPOB B pamKax
BbIBOOOB B1 1 B2.

Pe3ynbtaTbl NPOBEOEHHOIO NCCNENOBaHUSA NOKa3blBalOT, YTO MOBbIWEHWE paHra pedriekcn KoMnaHnm
CMocoBCTBYET POCTY ee KOPMopaTUBHOM CoLMalibHOM OTBETCTBEHHOCTU 3a cyeT 6onee 3dpPeKTUBHOIo
B3aMMOOENCTBUS CO cTenkxongepamu. [lpegnoxeHo nNATb TUNOB  pednekCMBHOIO yrnpaBfieHus
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KOPMoOpaTMBHOM  COUMANbHOW OTBETCTBEHHOCTbIO:  3alUUTHLINA, COBMECTHbLINA, YyNpaBleH4YeCKUN,
CTpaTern4ecknii 1 rpaxaaHckuii, UCNosib3yeMbiX PyKOBOACTBOM KOMMAHUM B 3aBUCUMOCTM OT paHra u
YPOBHS CNOXHOCTU pednekcun.

KnioueBble cnoBa: kopnopaTtuBHas coumanbHas OTBETCTBEHHOCTb; CTEWKXONOEep; paHr pedrekcuu,
pednekcnBHOE ynpaBneHne; pepekCMBHbIE UTPbl; HEYEeTKas 10rmka.

1. Introduction

Today the company’s competitive position is determined not only by its business and market
achievements, but also by the perception of its activities by customers, employees, representa-
tives of state and local authorities, local community, etc. The need to establish mutually beneficial
relations with these groups of stakeholders is increasingly recognized by corporate management.
It has become an essential element in the corporate social responsibility system.

The «stakeholder», or «interested party», is the central concept forming the conceptual-ca-
tegorical apparatus of the stakeholder theory within the realm of corporate social responsibility
(CSR). The first mention of this term can be found in Stanford research works in 1963. Stakehol-
ders were defined as «those groups without whose support the organization would cease to exist»
(as cited in Freeman, 2010). Donaldson and Preston (1995) noted that «stakeholders are identified
through the actual or potential harms and benefits that they experience or anticipate experien-
cing as a result of the firm’s actions or inactions». Mainardes, Alves and Raposo (2011) state that
there is no single generally accepted definition of «stakeholders», however there are similarities
between many of them, taking into account the needs and interests of those individuals or groups
who affect, or can be influenced by the company’s decisions and actions.

In their research Laplume, Sonpar and Litz (2008) reviewed 179 definitions of the stakeholders.
Miles (2012) made even a more extensive review with 435 definitions. The most widespread defini-
tion of stakeholders is Freeman’s definition as «any group or individual who can affect or is affec-
ted by the achievement of the organization’s objectives» (Freeman, 2010).

In its ordinary course of business, the company faces interests of a large number of stake-
holders which are usually divided into the following groups (Mazur & Pisarski, 2015; Koehler &
Raithel, 2018):

+ internal stakeholders, such as owners (shareholders), employees and management;
- external stakeholders, including customers, suppliers, competitors, local community, state and
local regulatory authorities, financial institutions, public organizations, etc.

There are six primary stakeholders the firm depends on for its survival and continued success
(Hult, Mena, Ferrell & Ferrell, 2011). They include customers, employees, suppliers, shareholders,
regulators and the local community.

Ensuring the company’s successful development in the long run is inextricably linked with the
system work with priority stakeholder groups (Bourne, 2015; Looser & Wehrmeyer, 2015; Acker-
mann & Eden, 2011).

Within the stakeholder theory, it is the executive’s job to manage and shape relationships with
stakeholders to create as much value as possible for them (Parmar, Freeman, Harrison, Wicks,
Purnell, & De Colle, 2010).

There is a growing interest in the information field related to methodological bases for ma-
naging stakeholder relations. According to R. Lepa (2014), traditional methods and approaches
to stakeholder management are not always successful, and they do not take into account indivi-
dualities of consumption, psychological aspects of economic processes. To overcome the gro-
wing dynamism and the ambiguity of the environment, resistance from different groups’ modern
leaders should rely on the arsenal of methods of reflexive management in their CSR management
activities.

2. Brief Literature Review

The analysis of literature shows that researchers such as Lefebvre (2003, 2010), Novikov, Ko-
repanov and Chkhartishvili (2014, 2018), Taran and Shemaev (2005), Thomas (2004), Keirr, Sherr
and Seaboyer (2018), Hult, Mena, Ferrell and Ferrell (2011) have contributed to the theory and
methodology of reflexive management. The results of their research are used in different fields of
knowledge including economy, politics, education, military affairs, etc.

In 1960s, the forming stage of paradigm of reflexive management began. Vladimir A. Lefeb-
vre, a mathematical psychologist, is known as the creator of the reflexive theory. He proposed
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the term «reflexive control» and defined it as «a process by which one enemy transmits the rea-
sons or bases for making decisions to another» (Lefebvre, 2003, 2010). The concepts of refle-
xive interaction, reflexive choice and games were represented in research works by the famous
scientist. He noted that the reflexion is a certain mechanism of interaction of control system,
which can act simultaneously as an object of control, that is, a controlled system, and percep-
tion of constructing the image of the object, which will depend on the action or certain reaction
of the subject to this object.

In Western researches, the term «reflexive control» is often associated with the Russian in-
formation warfare principles, whereas in the Russian academic discussion it «primarily refers
to «reflexive practice» in an educational or personnel management context» (Keirr, Sherr &
Seaboyer, 2018).

The American management theorist T. L. Thomas emphasizes that the reflexive control theory
has both military and civilian uses. He defines reflexive control «as a means of conveying to a part-
ner or an opponent specially prepared information to incline him to voluntarily make the predeter-
mined decision desired by the initiator of the action» (Thomas, 2004). In this case, the indepen-
dent nature of the opponent’s actions is foreseen, provided there is an imitation of his reasoning
or behaviour, forcing him/her to accept unfavourable decision.

We propose to use the term «reflexive management» in relation to applying the reflexive theory
and methodology in a management practice.

The reflexive approach as a management methodology promotes the awareness of stakehol-
der actions and motives to actively and purposefully impact their behaviour.

Jaitner and Kantola (2016), Heorhiadi, Shpak and Vankovych (2017) in their research consider
an information manipulation to be the basis of reflexive management. Reflexive influence on the
competitors and consumers is directed «towards the choice of irrational managerial decisions by
the subjects which are under reflexive influence» (Heorhiadi et. al., 2017).

According to Hurievska (2014), reflexion directed to long-term consequences ensures inevi-
table changes, since it impacts deep structures of the personality and the management system.

Mavrina (2017) notes that reflexive influences on the subject are the basis of reflective ma-
nagement. Reflexive management is a form of purposeful organization of reflexive influences on
the controlled subject with the purpose of inclining it to make the decisions predicted by the con-
trol system.

Schumann (2018) defines reflexive management as a «purposeful modification of some com-
ponents of a controlled system for the guaranteed victory in a reflexive game». The principal kinds
of reflexive management include: institutional management (modification of admissible sets of
actions of all groups of agents); motivational management (modification of goal functions of con-
crete agents); informational management (modification of information which agents use in deci-
sion making).

Unlike decision makers, stakeholders have limited access to information on goals and strate-
gies of business development. Mainly, the company’s image formed in their mind is the basis for
decisions being made about their impact on a particular entity. The notion of image in the theory
of reflexive control is identical to the concept of «<information model» (Lefebvre, 2003). An ability to
control attitudes of the company’s stakeholders, based on the reflexive management methodolo-
gy, is an essential point for CSR management.

Thus, in relation to the tasks of CSR management, in previous research we proposed a defi-
nition of the reflexive management category that summarizes works of the above-mentioned re-
searchers. Reflexive management is a conscious and purposeful formation and reconstruction of
the object’s image in individual and group consciousness in the desired direction via instruments
of reflexive influence (Kamyshnykova, 2018).

The arsenal of reflective management is quite wide and varies depending on such factors as
depth and complexity of reflexion, the number of subjects of influence, goals and directions of in-
teraction with stakeholders, etc. The rank of reflection is one of the important factors forming the
basis of reflexive stakeholder management in the CSR system. The correct choice of reflexive
management instruments, depending on the rank of reflection, directly affects the effectiveness
of applying the reflexive approach to managing relationships with stakeholders in the CSR system.

Despite the range of research issues in reflexive management, there is a need to further deve-
lop the methods of reflexive stakeholder management as a condition for the effective CSR ma-
nagement.
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3. Purpose

The purpose of the research is to substantiate the use of fuzzy-logic method for diagnostics of
the rank of stakeholders’ reflexion and formulate types of corporate social responsibility reflexive
management, depending on the reflexion rank and the level of complexity.

4. Results

The rank of reflexion is one of the basic categories of reflexive management. It means the level
reflecting depth of reflexion. Several ranks of reflexion are distinguished in systems of interaction
between two subjects (Figure 1).

If the subject lacks reasoning about what, how and why he does, this is called the zero rank re-
flexion (Figure 1, a). The subject’s reflexion on his own perceptions of reality, principles of his ac-
tivity is called the first rank reflexion or autoreflexion (Figure 1, b). The second rank reflexion takes
place in respect to representations about realities of another entity (Figure 1, ¢). The subject’s
representations within the framework of the second-rank reflexion on the counterpart’s represen-
tation about his/her own representations are characteristic of the third-rank reflexion (Figure 1, d).
Theoretically, the number of possible ranks of reflexion is not limited.

The concept of rank is of great importance in theory of reflexive modelling and in reflexive
games in particular. Reflexive games are defined as a class of mathematical models of games
where awareness is not a common knowledge, and agents make decisions based on their hierar-
chy of representations (Novikov & Chkhartishvili, 2014).

The following sequence describes a reflexive game G,:

where:

Nmeans the set of real agents, X is a set of accessible actions of the i-agent;
indicates its goal function and Iis an awareness structure. Thus, a reflexive game can be interpre-
ted as a generalized concept of the game in normal form defined by the sequence:

(2)

Figure 1:
Ranks of reflexion
Source: Compiled by the authors based on works by Lefebvre (2003, 2010),
Novikov and Chkhartishvili (2014)
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in the case when the agents’ awareness is reflected in hierarchy of their representations (informa-
tion structure I) (Novikov & Chkhartishvili, 2014).

As shown in Lefebvre (2003), in reflexive games the advantage is got by the agent, whose rank
of reflexion is one step higher than the opponent’s one. If the first agent’s rank of reflexion is more
than one step higher than that of the opponent’s, it can cause the situation «tricked by oneself»,
giving advantages to the low-ranking agent. Thus, correct information about the rank of the op-
ponent’s reflexion is one of the most important conditions for effective application of reflexive ma-
nagement.

Despite the importance of this issue, only a partial theoretical study has been performed to
date. The rank of reflexion is considered as an important component of cognitive models of refle-
xive management proposed in the research of Taran and Shemaev (2005). However, the authors
do not give recommendations for determining this parameter.

Schumann (2014) states that the reflexive level n can be any natural number. He proposes
usage of the reflexion disagreement theorem to «formalize reflexive games of different reflexive
levels (up to the infinite reflexive level)» (Schumann, 2014).

Novikov and Chkhartishvili (2014) justify limitations of the maximum reasonable rank of re-
flexion. In particular, it is shown that for a regular awareness structure of agents of reflexive in-
teraction (that is, if there is a periodic repetition of optimal actions with an increase in the rank
of reflexion) for a game with two agents, the maximum advisable subjective rank of information
reflexion is k= 2. If the awareness structure is irregular, a priori the maximum suitable rank of re-
flexion cannot be limited (Novikov & Chkhartishvili, 2014).

Most authors, considering various aspects of reflexive management from theoretical point of
view, research only ideal variants. In particular, the passive agent is seen as a monolithic sub-
ject with a certain rank of reflexion. In practice, however, economic entities are systems, and
therefore they are endowed with all relevant properties: complex structure, dynamism, adap-
tability, and so on.

An analysis of the long-term use of reflexive management possibilities in the company’s rela-
tions with stakeholders in the context of the ranks of reflexion from the point of view of the system
approach allows us to formulate the following conclusions:

B1

The rank of stakeholder’s reflexion can change over time (dynamic property). So, if the passive
agent of reflexive interaction realizes that he is being manipulated, he changes his behaviour. That
is, in the general case:

: (3)

where:

_k is the rank of the agent » reflexion in the time period .

Let us assume that a game G, begins with the time step ¢= 0 and stops at the time step ¢ = m,
i.e. it has m + 1 steps. At each step, each player can have a different rank of reflexion from 0 to a
natural number 1, 2, 3, ... Hence, through the whole game we deal with the following sequence
for each player n: kj k, ... k .Thissequence is called the rank of the agent n reflexion during the
whole game. For each =0, ..., mand each player », k is equal to an integer k; that is the rank of
nati So, k, k, ... k = (ko ki k).

Let p - 1 be the highest rank for all the players at all time steps. Then all the ranks of all the
players during the whole game can be understood as p -adic integers of the following form:

(4)

Let us consider an example of a reflexive game with the players »n, and n, and the three time
steps t=0, 1, 2. Let us assume that 2 is the maximal rank at all time steps for both players. It means
that we deal with 3-adic integers. Now, let us suppose that:

k. k,=(121),

n1k0 n1" 1 nl

k. ko k=(022).

n2°0 n2°1 n2°2
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It means that:
(121)=1-3°+2-3"+1-32=16,
(022)=0-3°+2.3'+2-32=24,

This shows that the p -adic representation of ranks during the whole game allows us to order li-
nearly the ranks. In such away, k  k k< .k .k .k, because 16 < 24.

B2

The rank of the stakeholder’s reflexion may vary depending on the «rates», i.e. estimated in-
curred costs in each specific case (the property of adaptability). Therefore, if the rates are rela-
tively low, the stakeholder can remain at the zero-rank of reflexion, even realizing that he/she can
be manipulated. If high costs are assumed, we should expect a more thorough analysis of infor-
mation by the stakeholder. This assumption can be formalized as follows. Let gbe a function from
Nto N. It takes the value of O if and only if the rates are relatively low. It takes the value »+ 1 if and
only if the rates and high and the reflective rank of competitors is evaluated as n. Let us suppose
that the players », and n, have the costs  C, C .. C and .C .C .. ,C respectivelythrough the
whole game with m + 1 steps. Then:

g(nlco)g(nlcl)) o g(nlcm) = n1k0 n1k1 n1km ’

gnQCO)g(nQCl)) ot g(n2cm) = n2k0 n2k1 n2km )

In other words, the costs | C . C .. C and ,C .C .. ,C andthe function gallow usto define

the ranks of reflexion &k .k ... .k and .k .k ... .k .

B3

The stakeholder’s reaction to reflexive influence may not conform unambiguously to any par-
ticular rank of reflexion.

Now let us notice that the zero-rank reflexion of the agent »n corresponds to a set of acces-
sible actions , the first rank of » to , and the k rank of n to

. Since in practice these actions are in the field of reactions to many agents,

making decisions independently to some extent (structure property), the actual set of the stake-
holder n reaction can be presented as following:

That s, it contains separate actions that correspond to the zero, first and, presumably, the
k rank of reflexion.

Let us suppose that the players n, and n, have the ranks k, .k, ... .k and .k, .k ... .k,
respectively, through the whole game with m + 1 steps. Then, we have the following vectors of
accessible actions for both players:

Thus, in practical application of reflexive management methods in economic interactions, the
ambiguity and variability of the rank of the stakeholder’s reflexion should be taken into account.

Since the company’s relations with stakeholders are of a long-term nature, the methods of
forming reflexive influences should be oriented toward obtaining high effect in the long run, rather
than on separate management activities. This approach limits the ability to use existing reflexive
management apparatus (as already noted, it is focused mainly on one-time influences). However,
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on the other hand, the same circumstances allow the company to apply statistical methods of
analysis. In other words, occasional setbacks are permitted, if, in the end, the company receives
a positive effect.

Fuzzy logic diagnostic method of the rank of stakeholders’ reflexion

In the process of reflexive interactions, the company accumulates a certain database on the
stakeholder’s reactions to impacts. Given the ambiguity of knowledge of an active agent and the
ambiguity of the reactions of a passive agent, it is advisable to form this base in a fuzzy set, and
use the fuzzy logic apparatus for transactions with it.

Before formulating the problem of determining the rank of the stakeholder’s reflexion in a fuzzy
form, we should consider the basic concepts and principles of fuzzy logic.

Fuzzy logic is used in conditions of incomplete or diffused information about the object under
consideration. Fuzzy description of the subject area is much closer to a natural language and a
way of thinking than to a description in terms of formal logic. Hence, such relationships as «pos-
sible», «probably not», «<sometimes» and the like can be written down and used for derivation by
means of fuzzy logic. This tool makes it possible to describe the subject area and content of know-
ledge bases.

The mathematical apparatus of fuzzy logic allows both to describe such elements, and to per-
form operations equivalent to those in classical logic and to interpret results from a practical point
of view. The statement that the degree of an element’s membership to a certain set can take va-
lues from the closed interval [0, 1] is the basis of fuzzy logic. In this case, any object can simulta-
neously belong to several sets. So, a person at the age of 35 can be perceived by other people as
both «young» and «middle-aged». This cannot be described by classical logic methods, but it is
easily described in terms of fuzzy logic.

Methods of fuzzy logic are effective in tasks of making multi-criteria decisions, processing the
opinions of a group of experts.

Development of any system by using the fuzzy logic apparatus includes at least three manda-
tory procedures:

1. Fuzzification, which means the definition of fuzzy sets and the rules for translating raw data into
fuzzy ones (including the definition of linguistic variables and membership functions).

2. Solution of a problem in fuzzy terms, which is the creation of rules for data processing.

3. Defuzzification, which is the definition of rules for translating the results of decisions into clear
values that can be used in further procedures.

It is advisable to consider the concept of fuzzy set.

Let x be an element of the universal set E, and Wbe some property. An average clear subset
A of the E set, which elements satisfy the property W, can be defined as a set of ordered pairs
(u,(x).x), where u ,(x)is the characteristic function taking the value 1 if x of E satisfies the property
W, and 0 otherwise.

To simplify the recording of clear sets, only those elements for which , (x) =1 are usually shown.

A fuzzy subset differs from the common one. It is impossible to give an unambiguous answer to
the question: «Does the element satisfies property W, or not?» for elements x of E, however one
can give an estimate (probabilistic, statistical, expert, etc.) of the element’s correspondence de-
gree to this property. The estimation u,(x)is called the characteristic membership function, or sim-
ply the membership function.

Depending on whether the set of fuzzy values is continuous or discrete, either direct or group
methods of defining membership function can be used.

Let  beanaccessible action from X for the agent n. Since the rank of reflexion % is a discrete
element, it will be specified by the function % as follows:

()

Consequently, u, (0) corresponds to our membership assessment of the stakeholder’s refle-
xion to the zero rank; u, (1) and u, (k) meet the first and the & rank, respectively. If it is necessary
to consider the higher levels of reflexion, a fuzzy set can be extended by appropriate elements.

Let us examine calculation methods for u, (k).
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Let us measure the results of reflexive influence of n by using the itime steps corresponding to
the assessment of stakeholder’s individual actions in the context of his/her rank reflexion:

Then,

: (6)

where:
the expression represents the comparison operation, with the result presented in terms
of Boolean algebra:

(7)

Let us consider an example.
Suppose, as a result of evaluating the stakeholder’s reaction on the reflexive influence, a set X,
consisting of five estimates, is obtained:

(10112).

Hence, we can calculate u, (k) for k=0, 1, 2:

Thus, a fuzzy assessment of the rank of the stakeholder’s reflexion from the results of this inf-
luence will be written as:

(8)

Let us consider the maximal level of reflexion k£ _and the minimal level of the reflexion k . for
all actions of nfrom 0 to 7. Let be . Then we can define a probability function for an action
ati=i+1:

(9)

In our example:

This probability is called the probability of overage reflexion rank at =i+ 1.

Since the same mathematical actions, including finding the average, determining trends,
constructing forecasts can be performed both with fuzzy and conventional numbers, the base
of such assessment will significantly reduce uncertainty regarding the rank of the stakeholder’s
reflexion.

After all analytical procedures, the result can be converted to an ordinary number, by the
above-mentioned defuzzification procedure. So, the crisp number 1 will correspond to the
fuzzy number from the expression (8). That is, the most probable rank of stakeholder’s refle-
xion in this case is rank «1», and the other estimates may be a consequence of measurement
errors or interpretation.
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Thus, the storage of the stakeholder’s reaction estimates as fuzzy sets allows conside-
ring the conclusion of B3 and giving opportunities for further analysis of patterns changing the
stakeholder’s rank of reflexion within the conclusions B1 and B2.

The practical application of the described fuzzy method for diagnostics of the rank of stake-
holders’ reflexion is possible in all areas where reflective management is used, consciously or un-
consciously. We can mention political, social, commercial, and market relations. The common
thing for them is that in addition to the direct «<mathematical» result, it is necessary to pay atten-
tion to the «<image» result, which actually creates the prerequisites for the reflexive management
through the influence of the «image» component on the subjective assessment.

In addition, the following conditions must be met:

- the ability to track the feedback (due to the need for a fairly accurate study of the reaction to
control actions);

- inertia of the processes (patterns of results should be relevant for some time after their disco-
very);

- the possibility of obtaining a sufficient number of observations for the model to work.

Thus, if we consider only managed entities that are connected with the managing entity by
commercial relations, the scope of the proposed methods will be limited to the markets of various
financial instruments, as well as the bulk commodities’ markets with a high level of competition.
The foreign exchange market («Forex»), considered from the perspective of reflexive manage-
ment, is a typical example of relations with a constantly changing rank of reflection. The ability to
determine the actual value of this rank determines success in the market largely.

The consumer electronics market is a striking example of the second type, where Apple Inc.
has been an unrivalled master of reflexive management for many years.

If we consider all stakeholders as managed entities, then the scope of the described methods
will expand significantly.

It includes large enterprises with a large number of employees, so we can carry out the diag-
nostics of the rank of reflexion to determine the optimal motivation system for them. State and
public organizations can also be attributed to this area, where the diagnostics of the rank of refle-
xion will improve the process of planning social development.

Types of CSR reflexive management

The rank of reflexion affects the CSR level and extent, taken by the company’s management.
This makes the latest more inclusive with respect to stakeholders’ interests.

An increased reflexion rank involves the increasing depth and complexity of the reflexive inf-
luences’ application to various stakeholder groups on the basis of information about their objec-
tives, interests and capabilities. This leads to growing interaction efficiency between the compa-
ny and stakeholder and results in an increase of the CSR level.

Different levels of responsibility are considered as stages of CSR management and sustai-
nable development. During the promotion through the stages, companies usually stop conside-
ring socio-environmental issues as an obstacle to business, become more sensitive to stake-
holder interests and increasingly strive to address the challenges of sustainable development
(Maon, Lindgreen, & Swaen, 2010).

Zadek (2004) examines five stages of organizational learning of the company that it takes in
developing CSR: protective, collaborative, managerial, strategic and civil stages. As well as Caroll
(1979), Zadek (2004) [30] believes that each firm must pass these five stages in order to achieve
a civil model. We propose to put the specified models in correspondence with the types of CSR
reflexive management, which vary depending on the level of management responsibility to stake-
holder groups, determined by rank of reflexion.

The transition to each subsequent level of CSR development is associated with the increased
company’s rank of reflexion in relation to interests of different stakeholder groups. Thus, we pro-
pose to consider the types of CSR reflexive management, depending on the rank and the com-
plexity level of reflexion, which adheres to the company’s management (Table 1).

The table shows that the zero rank of reflexion corresponds to the non-reflexive, defensive type
of CSR management. The use of this kind of CSR management is inefficient and somewhat «exo-
tic» in the current market conditions. It provides a complete rejection of critical perception of ma-
nagement’s own actions and decisions that jeopardize prospects for the company’s existence
and development.
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Dependence of the type of CSR reflexive management on the rank
and the complexity level of reflexion

Type of CSR reflexive Rank / Complexity Characteristic
management level of reflexion

Defensive Zero Facing the problems caused by a mismatch between the company’s

image and reality, the management takes a defensive position

in relation to the subjects criticizing its actions, reflects attacks

on reputation in the short term and refuses to be socially responsible.
Compliance First The company’s management implements socially responsible measures

taking into account stakeholder interests and wishes in minimally

necessary boundaries, in pursuit of the objective of reducing economic

losses and risks through a stable reputation.

Managerial Second / Integrating CSR The management implements socially responsible business practices
practices at the operational | in key management processes at the operational level, which
level of management contributes to an economic viability.

Strategic Second / Integrating CSR The content of management is to coordinate the strategy and process
practices into key business | of innovation with social requests, which leads to increased competitive
strategies advantages and contributes to a long-term success.

Civil Second / Integrating CSR The company recognizes the importance of leadership in CSR and
practices in industry level encourages other industry firms to collaborate in a socially responsible

area. Such actions are related to the allocation of competitors as
a strategic category of stakeholders.

Source: Compiled by the authors

The first rank of reflexion, identified with the autoreflexion, describes the initial type of refle-
xive CSR management. The use of first-rank reflexion leads to awareness of interests and goals
of stakeholder groups that influence the company’s development by their actions and decisions.
This translates relations with relevant stakeholder groups into coordination mode and corresponds
to a compliance type of reflexive CSR management.

Realizing the importance of competent intervention in the construction of company’s image in
the stakeholder eyes, the management actually implements the second rank reflexion and trans-
fers the reflexive management into a qualitatively new managerial level.

Given the existence of restrictions to the most appropriate rank of reflexion, we consider that
more complex types of reflexive CSR management (strategic and civil) do not require further rank
improvement and correspond to second-rank reflexive effects.

Expanding the scope and complexity of implementing reflexive management integrates social-
ly responsible activities into key business strategies, forming the strategic type of reflexive CSR
management.

The further integration of socially responsible practices in the industrial format ensures the for-
mation of the civil stage of CSR. The achievement of the civil type of reflexive CSR management
characterizes the highest stage of implementation of reflexive management tools. It’s a complex
methodological and practical task.

Reflexive stakeholder management is aimed at developing reflexive influences on the groups
of interested parties and their representatives, thereby increasing the efficiency of interaction with
them in the CSR framework.

The selection and use of relevant reflexive influences as CSR implementation tools provides
a balance of interests between the company and stakeholders and allows achieving goals in the
most optimal way.

5. Conclusions

The need to effectively manage relationships with stakeholders is crucial in a CSR system.
Traditional methods of stakeholder management do not take into account psychological as-
pects of economic processes and they cannot be successful in all cases. The introduction of re-
flexive management methods into the CSR practice forms the basis to improve management ef-
fectiveness.

Reliable awareness of the rank of stakeholders’ reflexion is one of the most important condi-
tions for the effective use of reflexive management in the CSR system. In most theoretical stu-
dies in the field of reflexive management, perfect cases are considered, when the subject of refle-
xive interaction has a specific rank. Unlike the existing apparatus of reflexive games, which takes
into account mostly one-time effects, the use of the fuzzy-logic method for diagnosing the rank of
stakeholders’ reflexion in a CSR system is suggested. This allows considering the ambiguity and
variability of the rank of stakeholders’ reflexion in practical application of reflexive management
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methods in the long run and corresponds to the system’s properties of dynamism (B1), adapta-
bility (B2) and structure (B3).

The rank of reflexion affects the CSR level and extent, taken by the company’s management.
The increased rank of reflexion provides increasing depth and complexity of the reflexive stake-
holder influences and results in the boosting CSR level. Regarding this, it is proposed to consider
the types of CSR reflexive management, depending on the rank and complexity level of reflexion,
used by the company’s management. The following types of CSR reflexive management are iden-
tified: defensive, compliance, managerial, strategic, and civil.
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