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Abstract — The paper describes a model designed to Therefore, the existence of BSC methodology itself is
reflexively select implicit indicators of organization management only a necessary condition in the context of information
using a classical approach implemented by R. Kaplan and D. economy, while asufficient condition in terms of its
Norton. According to the developed model, the entire balanced scalability is the availability of tools put into practice by
scorecard of an organization is represented in the form of a pysiness entities. More than 15 years of evolution of the
causal field structurally divided into three sub-models: “implicit  target management concept based on balanced scorecard
indicators”, “indirect indicators”, and "key indicators”. Such  gemonstrates that, first, it is used by almost all major
representation makes it possible not only to find implicit  .qnq1ting companies such as Accenture, Emst & Young,
Siategic goals, but s 10 balance the (ot number of mdicators "TIceWaterhauseCoopers, KPMG, etc., and second, itis due to
on the strategy map, to assess the strength of indicators' linkage their a.ccumulafed practltial EXperience th_at the concept has
both among and within the sub-models, and to justify and made it tQ the pa_ckaged product _and IS |mplemented m_the
coordinate their quantitative modification. form of |r_1format|(_)n technology included into all bas[c

corporate information systems (CIS). In particular, all major

Keywords — reflexive ControL balanced scorecard, VendorS, SUCh as |nteI’SOftLab, BITAM, BUSIneSSObJeCtS,
organization, implicit indicators, reflexion Cognos, CristalDecisions, SAS, Hyperion, Pilotsoftware,
PeopleSoft, SAP, Strategic Enterprise Management,
ARISBSC, OracleBSC, etc., have an optional tool support for

| INTRODUCTION the BSC concept in their CIS [Galakhov, 2013].

Under modern conditions, a company achieves its o o
strategic goals by building Corporate Performance 1he development and application of an organization’s
Management (CPM) systems focused on developing solutioflanced scorecard depends entirely on decision makers and
based on decomposing a strategic goal in the form of @ the availability of tools for its multiple iterations during
decision tree and determining the companies’ performand¥@ctical implementation. As a result, a behavioral paradigm
indicators. Models of Balanced Scorecard (BSC) of aras recently emerged in economics that explains the limited
organization are the most important subsystem for achievingtionality in the management models of economic systems
the company's strategic goals within the CPM, as they allovand their elements. This behavioral paradigm is based on the
us not only to formalize the process of their achievement, pgtudy of .the_be'hawor_ of decision-makers who participate in
also to monitor this process in order to make operational arR? 0rganization’s business processes and largely determine its
tactical decisions. The BSC methodology developed by Ftrategy, tactics, and business activities. Perhaps the most
Kaplan and D. Norton [R.S. Kaplan, D.P. Norton, 2005]important implication thereof is that a decision-maker has
allows us to comprehensively formalize managerial decisionSetain stereotypes in their behavior, the so-called *behavioral
made to achieve the goal in two interrelated planes: to seleggtterns” that fail to fit the theory of "guaranteed result’, a
goal achievement indicators and to implement the logic o§@me theory classic, and highlight its economic “poverty”. In
cause-effect linkage in the goal tree. The main tool fof" attempt to explain this decision-maker’'s behavioa.V.
implementing this methodology is a strategic map, the maikefebvre [Lefebvre V‘;A-’ S_mc:ly_an G.L., 1968, 2009]
purpose of which is to visualize the strategy for achieving aftroduced the term “reflexion” into scientific use and

monitoring. [1] on formal mathematical logic and graph theory, addressing

problematic content of a phenomenon from a psychological
point of view. The purpose of this paper is to implement
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reflexive selection procedure to identify implicit factors in therealized in the course of theoretical and methodological
balanced scorecard of an organization’s managerial activitgtudies of intrinsically different economic mechanisms only
For this purpose, the following objectives were formulated: t@onfirmed earlier studies and allowed a more qualitative
analyze the prerequisites of an organization's reflexivexplanation of the problems and paradoxes arising in practice.
control theory; to determine the role and place of implicitvV.A. Lefebvre was one of the first who tried to explain the
factors in the corporate governance under the BSC paradigtnehavior of a person in the process of decision making from a

[2] psychological point of view and constructed a theory of
reflexive control as a result. [3]
[l PREREQUISITES FOR APPLICATION OF REFLEXIVE Initially, reflection (Lat.reflexio) was understood to mean
CONTROL THEORY IN ECONOMICS “turning back”. However, V.A. Lefebvre extended the

Studies by Nobel laureates have convincinglymeaning of this concept to reflection of the first type (self-
demonstrated that the principles of classical economic theofgflection) and reflection of the second type. Self-reflection

mainly undergo changes with time and practical experiencéheans a study of the cognitive act as people examine their
switching their vector to behavioral paradigm. actions, thoughts; and reflection of the second type involves

. making decisions on the basis of self-reflection of other

In 1993, the Nobel Prize was awarded to D. North [D. Cpepple. Such interpretation of this phenomenon gave birth to
North, 1991] and R. Fogel [R. W. Fogel, 1964] for twoy new term — “reflexive control”. The term was originally
complementary discoveries in economics. The formeised in the military; in particular, “reflexive control” was

reinterpreted the concepts of institutions by associating thefRterpreted as “a process by which one enemy transmits the

with the “rules of the game” and studied the problems ofeasons or bases for making decisions to another." Any

evolution of institutions themselves in terms of persistency ofjodges, provocations and intrigues, disguises, plays, and

inefficient norms and rules. In fact, by decomposing thenyeception (and generally lies in any context) could serve as
into two interrelated structures: formal and informalgych reasons [V.A. Lefebvre, 2009]. [4]

institutions. The main achievement of R. Vogel and his

colleagues, the founders of “cliometrics”, is of course a In other words, reflexive control is control, management
radical upgrade of historical and economical researcRhilosophy that involves anticipating the behavior of a system
methods based on the progress in econometrics, statistical a & dual “object-subject” interaction in an ever-changing
economic analysis. He was the first to draw attention to th@nvironment. In other words, it is a process of “reflexive
fact that small innovations in the industry are more conduciverogramming” of a partner or an opponent by conveying them
to its evolution than major engineering discoveries. Fron$pecially prepared information to incline them to voluntarily
2001 till present, prizes have been awarded for studies th&take the predetermined decision desired by the initiator of
can be nomina”y called: “Information Economy” (Georgethe aCtlon: It _Should. be noted that Yisrael Robert John
Akerlof, Michael Spence, Joseph Eugene Stiglitz);Aumann in his studies already introduced the concept of
“Psychological and experimental economics” (Daniel‘common knowledge” for the purposes of reflection of the
Kahneman, Vernon Lomax Smith); “Communicative €cOnomic system entities, which determined the value
Economics” (Yisrael Robert John Aumann, Thomas Crombi@rientations of their behavior.

Schelling); “Economic Mechanisms” (Leonid Hurwicz, Eric  natters of reflexive control in the economy were deeply

Maskin, Roger Bruce Myerson, Paul Krugman, Elinorgnaiyzed and described by Ukrainian scientists under the
Ostrom, Oliver Williamson, Peter Diamond, Dale Mortensensupervision of R.N. Lepa [L.N. Lepa, M.V. Malchik, 2010].

Christopher Pissarides). All these studies [George J. Stigle[r5]

1965; Kahneman D., Tversky A., 1979; Ryazanov V.T.,

1998; Neumann J. von, Morgenstern O., 1970; Kanke V.A., R.N. Lepa examined the behavior of a decision maker in
2007] essentially supplement the classical economic theor$he context of limited time and a bipolar choice “to accept or
filling the existing and tested provisions with new meaningsot to accept”, and argued that if a decision maker believes an
and, in particular, describing from different perspectives théssue to be less important, then the decision will be made
main objective of any economic agent, i.e. optimal behavioccording to a “pattern”, based on intuition and knowledge,
The principle of uneven distribution of information with search for similarities in the external environment, and
(“informational economy”) suggested an idea of limitedwithout any thorough analysis of available data or
rationality in the behavior of market players. Models ofinvolvement of experts, etc. That is, two types of reflections
making decision under uncertainty aimed at optimizing th@re used: type 1 (one’s own experience, intuition) and type 2
behavior of a market agent (“the psychological andwith reliance on decision-maker's external experience in
experimental economics led to research”) led to realizatiofimilar situations).

that economy 1S basically _hu_man-S|zed and must take th|:5 Such management will inevitably lead to errors and, to
fact into account when building models of market agents

behavior. A deeper understanding of the conflict andgummme them, we need to develop models of various

cooperation oroblems under the game theorv provided conomic systems that, on the one hand, would take into
P P 9 y P &ccount rational behavior of economic system by appealing to

concept of “focal points’, i.e. points of the most prObabIeindicators already well known to science and practice; and, on

equilibrium in a decision-maker's opinion that have noty,.",ihar hand, would neutralize the reflexive effects by
always aligned with the results of calculations in the classic tellectualizing decision maker's activity that minimizes the

game theory (‘communicative economy”). The mOdelsroutine work done when selecting the alternatives. [6]
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Reflexive control relies on Lefebvre models which can beopinion, mathematical tool of the fuzzy-set theory can now be
notionally named as “success-failure”, “union-conflict”, reasonably applied to the processes of reflexive selection. In
bipolar choice, and reflexive games. fact, the uncertainty that people (decision makers, staff, etc.)
Iways introduce into the production and management
rocesses can only partially be accounted for by the modern
Rthematical apparatus.

In the “success-failure” model, a multi-tiered cascade o
generated higher values predetermines the choice of subje
depending on the quality of relationship between them:
success of one player on the metal market can either Under the influence of human factor that is an integral
strengthen or reduce the feeling of success in the other [L. l[dart of any production technologically fair and statistically
Lepa, M.V. Malchik, 2010]. significant laws transform into regularities which, unlike
In the ‘“union-conflict’ model, everything is strict mathematical formulas describing the laws, can
. ; ' emonstrate only qualitative characteristics of a process or
predetermined by the attitude of one market player towardﬁhenomenon. As balanced scorecards of a company contain
s e st o e, e 512 S obectve, normally meastred. and ubjecive dcators
revealed an important link between the decisibn—maker hen building strategic maps, 1t s mandatory to takc_e Into

Siccount the models of reflexive control of the behavior of

ethical system and the choice of attitudes towards anothgr . .
subject. In the first ethical system, where a combination (()g‘letlgh(i%\rlilor)ers by applying to them the apparatus of fuzzy

positive (1) and negative (0) trends is rated as negative (
one subject generally tends to cooperate with another subject

(1), while in the second ethical system he is prone tH REFLEXIVE CONTROL IN THE BALANCED SCORECARD OF
confrontation (0). Empirical analysis has demonstrated the AN ORGANIZATION WITH REGARD TO IMPLICIT FACTORS

model to explain the significant differences in normative  Balanced scorecard conceptually belongs to the class of
evaluations of the choice of attitude towards alternatives ifhformation systems called Business Performance

different cultures [V.A. Lefebvre, 2009]. Management (BPM), which is not only a new management

The third model is that of bipolar choice [V.A. Lefebvre, CONCEPL, but also one of the fastest growing sectors of IT
2009]. It emphasizes that economic behavior of a subject lutions. BPM includes a set of methodologies and tools that
not unambiguous and depends on a certain key, i.e. a criterigff P €ffectively plan, measure, and analyze the business and
that would serve as a switch between positive and negative. fiJProve its performance in an organization. [8]

other words, it can deviate considerably from the result thatis BpM systems close the gap in DSS (Decision Support
optimal in the paradigm. [7] System) and BI (Business Intelligence) functionality allowing

In the reflexive game theory [V.A. Lefebvre, 2009] (this corPorate  modeling of business processes to become
is the fourth model), the anti-selfishness principle is iutomatlc, enable monitoring and control of an organization's
common value. It can be formulated as follows: every subjecey Performance indicators, and are an efficient tool for
in a group, while pursuing their personal goals, must notStrategic and short-term) planning.

cause damage to the group as a whole, i.e. actions beneficial |n this case, balanced scorecard of an organization
to the subject but detrimental to the group are unacceptablgssentially becomes an informational model for managing its
but at the same time this principle does not prohibit thesgysiness “activity which characterizes a certain stage in the
actions (one versus group) if the person who commits thefrocess of an organization's strategic development, so it is
does not receive any benefit. The anti-selfishness principl@asonable to say that BPM system is an informational

plays about the same role in reflexive game theory that thenplementation of a process approach to the company’s
guaranteed result principle plays in the classic game theoryysiness activity.

Reflexive game theory allows us to predict the choices of

subjects in a group if we know the graph of relations between Business process management model for a company as an
subjects and their influence on each other. organizational and production system is, firstly, a model that

o ) ~ presents its internal environment as a set of business
Thus, to minimize the “broken” patterns in decisionprocesses described by a balanced scorecard decomposed in
makers’ behavior, it is important to apply the principles ofrelation to a given business process; secondly, a model for
reflexive control based on appropriate models at each “spirglanslating any signal or resource received from external
turn” of an organization’s business management model. F@nvironment into certain value as a result of the company’s
this purpose, a decision maker should perfareflexive  activity; and, thirdly, a model implemented in the information
selection of the entity’s performance indicators based on dataconomy and therefore making a special impact on the

mining and its interpretation within the framework of efficient use of information resources. [10,11]
Lefebvre’s reflexive game and bipolar choice (“false” or

“true”) models. But such definition of the problem in the In such model, the process of development follows a
context of transition to the next wave of innovation becomessPiral” path creating new functional module with each new
too narrow, since the implicit factors that arise in anyiurn, while the stages, levels, and types of business processes
business activity cannot be identified using traditional model§ave no unambiguous breakdown into phases and can be
of formal logic and graph theory; besides, the “true” andPerformed in parallel, with the majority being performed
“false” concepts become fuzzy, as the “currency” in businesgervasively, i.e. in several phases at once. Outcomes of a
relations is becoming increasingly volatile. Therefore, in oursSPiral turn” may include process rethinking, choice of a new
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or improvement of an existing business performance modetonstruct a framework of measurable indicators of managerial
performance interpretation and accumulation of knowledgeerformance but provides no intellectual tools for building
and experience in a certain entity, as well as their synthedimkages among them and, moreover, does not in any way
and distribution. take into account the nature of such linkages.

Central link of the entire business process management The ways by which such factors influence the
model is intellectual activity and systemic thinking of performance of an organization have not been sufficiently
decision makers and business intelligence informationadtudied, but implications of this influence can be
systems capable of taking on a routine task of converting datlemonstrated using the provisions of synergetics.
into information and knowledge. This is an adequate

precondition for practical application of this methodology. [9] In synergetics, an ultimate state of system is known as

attractor. As long as an organization, as a system, moves in
Development of strategic goal and then of strategithe direction of attractor, its behavior can be predicted. But
decision is influenced by many factors such as global andear the limit states, i.e. in case of extreme business
local trends of economic development in general and gberformances, appears a region of unstable states, so called
sectoral development in particular, vision of the situation bypifurcation points where the butterfly effect can be observed:
shareholders and other stakeholders, by management of thmall external influence can lead a system to diametrically
company based on accumulated knowledge and practicapposed vectors of development — to collapse or to a new
experience, as well as best international practices arugher level of evolution. This principle can also be called a
opinions of expert communities of various levels. principle of resonance [Nazarov, 2012]. When applying this
rinciple to the business processes taking place in an
rganization, it should be noted that balanced scorecard

The most consistent criticism of the existing BSC modeag
ontains covertly implicit factors that:

was sounded by A. O. Nedosekin et al., who noted th
traditional, Norton-Kaplan type model of BSC, first, does not
take into account the interests of all stakeholders who 1. have substantial influence on its strategic performance;
essentially form the balance of the organization’s market
relations in the economic system; second, has no tools for
dealing with qualitative and feature factors, and third, does 3. adjust the value orientations of its activity.

not take into account the relationship between projections, the L I

disregard of which in most cases leads to management errors, | herefore, taking into account the principle of resonance,
The authors suggest that the BSC model be formalized in t} Palanced scorecard of an organization should be modified
form of a fuzzy-logical graph that will make it possible to by supplementing its model with |m_pI|C|t factors that W|I_I
register feedback in the system of indicators and to reveal tHi¢!P to comprehensively address various types of uncertainty
presence of loops, and provide an example of BSC linkag at arise in case of unforeseen situations Ieadln_g to sudden
calibration based on fuzzy set theory using standard tools §1SS€S, damage, and negative scenarios. Obviously, such

five- or three-dimensional fuzzy classifier [Nedosekin A. 0. SyStém should include production risks, both strategic and
2013]. operational planning risks, risks of marketing research, and

financial risks.

2. determine the vector of its development;

In the information economy, when informational flows

become critical for the operations management systeng Modified balanced scorecard of an organization
implicit factors arise that are overlooked by the traditional . . e . .
BSC model but at the same time can have significant effects \I/|\(/:(|et ;/z\;lllclzltodrgs((;ggeFithe1)BS\/$/:itrrlg?J?Igﬁgnbiyn 'ntt;%dggﬂgg ?]:)f
on the performance of an organization. Note that the nature pNorton and D. Ka lg‘n a's a whole. we grogose 0 formpalize
such factors and of their impact requires additional research, . = . - 1ap » We prop

ah implicit factor itself as a system of indicators that would

particularly in terms of their classification, impact, and " . . P . ;
performance measurement at each level. In our study iquely identify it in the system of values adopted in a given
rovide onlv a few examples ‘ ' “organization. Each indicator of implicit factor must be
P y pies. measurable and, therefore, controllable, i.e. it can be changed

A. Synergetic principle of the influence that implicit factors (increased or decreased) by applying control actions.

have on BSC

Implicit factors in management arise under the influence
of explicit factors already addressed in the system under
inefficient  management. By  approximating  such
understanding within the reflection models, it can be argued
that they arise from emerging contradictions and conflicts
between the management system itself and the interests of the
managed entity. Such situation leads to dynamic instability of
the management system and, generally, to the emergence of
temporary associations formed by organization’s employees
pursuing different interests and reacting differently to the
achievement of strategic, tactical, and operational goals. In
other words, the classic BSC theory makes it possible to

561



£

ATLANTslg Advances in Economics, Business and Management Research (AEBMR), volume 39
PRE

activities (see Fig. 2). Elements of this model reveal that it

supplements the traditional BSC model as it requires the

= AL implementation of another procedure, reflexive selection, to

s TN Pt s < G build sub-models A, B, C on its basis.

e
\ R Cr o " T3 . FINANCE
\ IF3.M: T / .
-Fz.i..rz.u, T \ w /L2 7 implicit
h _
1 o -
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~ e ) IF24 ..
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‘I.I’j . % % / IF3.Ms
m 9| . . . - . . ..
g8~ z gl — A Fig. 2 — Reflexive selection model for assessing the impact of implicit factors
& T2 on key performance indicators of an organization

Fig. 2 presents a framework technology of reflexive

E‘ ) IF1d.. ) . . . i !

T i NP selection of business entity performance indicators, which
L|4_:L makes it possible to assess the impact of implicit factors on
o the key performance indicators of an organization.

Under the reflexive selection procedure, the decision
maker assigns either 0 or 1 to each sub-model and, more
Flg 1 — Modified Strategic map of the BSC model of the Organizationimportantly, to each |nd|Cator' accordlng to the IOg|C
management “excluded indicator” or “included indicator”. In our work, we
In Fig. 1, the following symbols are introduced: F1 — propose to supplement the Lefebvre model to select an
strategic targets, F1.1 to F1.N1 — indicators for monitoringoptimal system of factors depending on whether it includes
the achievement of F1 goal, IF1.1 to IF1.M1 — indicators ofimplicit factors based on linguistic descriptions of a decision
implicit factors affecting strategic goal achievement made by decision maker.
indicators. This explication is given for the projection

Finance (F)c.:l_ Expli?tiog of th% indicatorsB foSr f(f)thPer. IV. CONCLUSION
rojections: Clients , Business Processes , Sta S ! . L .
5nc§hanlged ! (C), Busi (®) (P) i The first feature of reflexive selection is that in a balanced

_ . scorecard, and possibly in each perspective, it identifies the
The next important conceptual element of BSC is thendicators that characterize the implicit factors in the value
cause-effect relationship that shapes the logic of achievingsystem of a decision maker in a given organization.

strategic goal. Considering the influence of implicit factors, . _ -
this logic needs to be modified. It is quite clear that implicit__"€ Second feature of this model is that the indicators of

fact t ; jection, and, theref ,plicit factors (sub—mc_)del_ A) influence the key per_formance
actors may Not appear In every projecion, an ore Or(%plqdlcators of an organization (sub-model C) not directly but

may influence not all the indicators but just some of them, h ¢ ble indi f1h b-model B
This raises the need to propose a structural model that wouffough a system of measurable indicators of the sub-model
nked, on the one hand, to the main factors and to implicit

allow us to identify their effects and address them throug he oth
management or, in the parlance of modern socioeconomf'€S: On the other.
research, to take into account the causality of linkages. The third feature of the model is that the main actors

To design such model, let us hypothesize that imp"Ci{naking the final choice _of certa_in indicat(_)rs (by Lefebvre’s
factors affect the key performance indicators of an true” — “false” formula) in reflexive selection procedure are

organization indirectly. This means that all indicators selecteg‘e leader, main business processes owners acting on the
for implementing organization’s development strategy undeP2@Sis Of their experience within the corporate value system

the BSC should be decomposed into 3 groups: sub-model A1 Dy using data mining systems that accumulate the

will characterize implicit factors as a system of indicatorsknowledge of an organization.

sub-model B is a set of mediated indicators, and sub-model C The problem of identifying and then reacting to implicit

is a set _of basic performance indicators of an organization th@ctors in organization’s business and, just as importantly, to
tend to increase its market value and shareholder value. their influence on the efficiency of this business is

Therefore, to realize cause-effect (causal) linkages wiultifaceted and requires serious scientific research, as the

need to select indicators for these groups and build a nefjymber of impl_icit factors in informgtion economy and the
logic between them. In our work, we propose to implement€dree of their influence keeps growing. Of equal importance
|5 the problem of interpreting implicit factors in organization

this is that balanced scorecard is not static: its dynamics apanagement to predict how this activity will develop, and to

determined in accordance with the principles of reflexiveconsider all possible scenarios. Solution to these problems

control, as well as data mining of operational and managerié‘fi” allow us to establish a certain relationship between order
' and chaos in the efficient management of an organization to

562



£

ATLANTIS
PRESS

the extent that its improvement will undoubtedly makel6]
business processes better ordered and promote its self-

preservation,

and ultimately lead to a fundamental’]

improvement of the organization’s position in the relevant

market segment.
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