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The purpose of this manuscript is to systematize methodological approaches to examine the duality
of time in economic research. The main objectives of this paper can be considered as the study of
researchers views on the nature of time duality at all, its manifestation in the economic theory,
comparison of different visions about the impact of the time duality problem on contemporary
development of economic system. This feature of the time effect on the economic processes has several
associated symptoms, in particular: time-duration and time-order; basics of economic laws and limiting
factor in the space-time development; qualitative and quantitative property; time as a relative definitions
and categories and time as a specific measurement values; short-term and long-term phenomena; profit
maximization problem and cost-minimization problem; time as an astronomical (calendar) and functional
time; time as an interval duration and the irreversibility of its passage.
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Introduction. The influence of the time factor on the socio-economic processes for a long
time period is the one of the key problems of economic research. Such researches are largely
very indirectly concerned with the conceptual study of the time factor impact as a separate
category of economic science. As an important issue of current research we see the necessity
of research systematisation for the study of the role of the time factor in the economics in the
contemporary studies of researchers. The purpose of this manuscript is to systematize
methodological approaches to examine the duality of time in economic research. The main
objectives of this paper can be considered as the study of researchers views on the nature of
time duality at all, its manifestation in the economic theory, comparison of different visions
about the impact of the time duality problem on contemporary development of economic
system.

Main results of research. The theory of duality is a very important concept within the
field of scientific research. This theory was first developed in relation to linear programming,
but it has many applications, sometimes even more natural and intuitive interpretation, in
several related areas such as nonlinear programming, networks and game theory.

In human everyday life time serves two functions: to measure the duration of the processes
and determine the order of events. The possibility of such use is predetermined by the dual
nature of the time phenomenon. Time-duration is in relation of complementarity to the time-
order. With the increase of time units (unit of indistinguishable) decreases the error in
determining the duration of the process and increases the error in determining the order. The
multiplication of errors isa constant, which is specific to each of the physical, biological or
social process.

Symbol t has a different meaning in the equations of motion in classical physics and in the
postulates of thermodynamics, the theory of evolution (biological, space, geological, social).
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In the first case, the operator t is a time-duration, in other applications, the sense of the symbol
is changing, and it is primarily the designation of time-order. Duration property and the
property of the order do not exist without each other. In extreme cases, when a mistake or an
error of duration reaches a zero, and the other —reaches infinity, time disappears.

Human activity and the objective processes of the material world are an infinite set of
“tempo-worlds”, which are differ by the size of indistinguishable unit, but natural selection
gives some advantage to their values, for example by imposing specific set of events of
cosmic, biological and other rhythms. With the recognition of the time duality naturally solved
some problems and paradoxes of chronosophy. Space is characterized by a similar duality of
distance and order (Armand, 2009).

Evolutionary time does not “flow” smoothly. A calm development is regularly interrupted
by crises. Increasing of order in biological systems associated with the accumulation of
contradictions between the growing systems inertia and the ongoing development of the
environment. Inconsistency is increasing and it leads to a new crisis. Such an intermittent
course of evolution is typical for inanimate nature, earth and space, as well as economic,
political, and technological development of society (Armand, 2009).

Time acquires its true meaning associated with the irreversibility or even with the
“history” of the process, and it is not simply a geometric parameter characterizing the motion
(Prigogine, 1978).

From a philosophical perspective of time, you can consider the following key options
manifestation of its duality in different processes.

On the one hand, time is a physical law, establishing the direct effect of functional
limitations on the existence of the changes taking place in the space of physical phenomena
and events. However, on the other hand time is a physical phenomenon, representing the limit
of existence of the changes taking place in the space of physical phenomena and events, and is
an immediate basis for the formation of these changes.

In other words, time in the socio-economic systems can act on the one hand as a basis for
establishing specific limitations of the laws, rules, etc. (in the form of economic laws) and, on
the other hand, time itself is a limiting factor in the space-time development (life cycles,
turnover time and payback period of capital, etc.).

The duality of time may occur in the presence of its simultaneous qualitative and
quantitative properties as a distribution of certain functions of real phenomena and events. On
the one hand, time is the relative qualitative value: evolution, continuity, synchronous and
other characteristics of the processes. On the other hand, of course it is a quantitative: speed,
duration, etc. At the same time, qualitative and quantitative characteristics and the properties
of time are completely interdependent and intercausing.

In addition, perhaps as a resulting consequence of the above mentioned, the time may have
a dual display in the form of its presentation: the relative definitions and categories (yesterday,
past, future, planning and the actual period, strategy and tactics, etc.), or vice versa specific
measurement values (seconds, minutes, hours, days, years, etc.).

Significant scientific interest is the deep study of the socio-economic phenomena that can
move in different directions along the time axis. How significant is the difference in the
analysis of the spatial and temporal development of the socio-economic systems? How
significant and measurable for economic phenomena are changes in the causal chain of
events? Is it possible to estimate, underestimate or overestimate the fact that the factor analysis
of the socio-economic phenomena (as opposed to physical) is significantly more often “sin”
by rapid transition from cause to result and from result to cause?
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Is it a significant problem for the economy the analysis of time as a sequence of past,
present and future periods? In other words, are in fact uncontrollable past and unpredictable
future able to have a real impact on the current moment or it do not make sense at all to take
them into account? And what is really rational from an economic perspective to consider as
the current period (moment)?

According to D. Meadows, by and large, from a systemic point of view there is no
distinction between short-and long-term prospects. The phenomena of different time scales
simply attached one into another. Some actions that are taking place today will have
consequences that occur almost immediately, and others — many years later. The art of
management in economics is the ability to see both short-term and long-term prospects. In her
point of view, economics time horizons are limited by political elections or by the return
period of investment, while the family time horizon is much larger, and historically humanity
trying to plan their lives for much longer periods of time. The wider time horizon, the more
chance there is for further progressive development (Meadows, 2010).

Time is a dual concept and therefore it also has a wave-particle duality. If the external time
has the property of discrete, then the internal time will have the property of continuity
(Bieliaiev, 2005).

On the other hand time is a fundamental, system concept of economics. The influence of
the time factor in the socio-economic processes for a long time is the one of the major
problems of economic research. The influence of the time factor in the economic process in
any case is difficult to exaggerate, it is much easier to simplify and reduce it to narrowed
practical use in the economic analysis (Derev’yanko, 2012).

Since the early 1970s, the use of dual techniques has become widespread among
economists. Familiarity with basic duality theory is to be taken for granted among researchers,
whether their interest is in economic theory or in empirical applications of that theory. In view
of this, the paucity of simple introductory expositions of these techniques is both surprising
and disappointing. The existing microeconomic textbooks understandably mix duality in with
a lot of other material, which is fine for the current generation of modern researchers, but
inconvenient for those who have a strong orthodox microeconomic background and who wish
to catch up with recent developments in the techniques of modelling (Cornes, 1992).

To our view the classic manifestation of the dualism theory in the economy can be
considered as the fact that the solution to the profit maximization problem is also a solution to
the cost-minimization problem with same production function and input prices.

Time can act in the economic processes as astronomical (calendar) and functional time.
Objective and real, functional time form a physical, biological, chemical, social, economic,
and any other real processes.

Time in economics expresses an order of irreversible sequence in economic activity and
cognition. Rather fully reflection of temporal aspects of economicsand economic theory is a
particularly difficult and almost unsolved problem. Nevertheless, in the scientific literature a
variety of time categories are selected which are corresponding to different types of processes
in economics.

A particular difficulty of temporal aspects of economics in economic theory, the pendency
of this problem stemmed from the fact that experts in economic theory examine economic
processes, using the astronomical or calendar time, which are postulated and “time” invented
by humanity. The same are all the categories of time, which are ostensibly correspond to
different types of processes in the economy or which are characterized economic activity. But
this approach to the research of economic processes exclude the possibility of identifying, let's
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say, of the internal dynamic laws of their flowing, which cannot be detected using
conventional units of time. Identifying of new regularities of economic processes and usage of
them for solving the existing problems in the economy, including global, is possible only if the
experts on economic theory will benefit the functional economic time in their research. The
fact is that in objective reality there is only a functional time. In this regard, experts in all
fields of science, while examining specific economic processes must operate with the concept
of functional time.

Obijectively, there is only a functional time, which is formed by all, without exception,
actual processes, including economic. Only functional time is objectively exist, because it
formed by the real processes. In other words, each process takes place (exist) at the time,
which is formed by the sequential change of it qualitatively new conditions and does not
depend on a person's consciousness.

Astronomical time and calendar time, as they are postulated and invented by a human is
not correct to call objective, regardless of whether they are attached to economic or other
process (postulated are the moments of time that have nothing corresponding to them in
objective reality) (Lolaiev, 2009).

Consideration of the time specific as an economic resource and its comparison with
information and other resources has led to the need of introduction the term time “bivalence”
(in our opinion this statement is a consequence of the time dualism), which characterizes its
specific set of interval duration (number of hours) and the irreversibility of its passage. This
concept describes the fundamental difference between the time as an economic resource that is
associated with the feature of its scarcity. In contrast to labour and capital, which are available
in case of their non-use in economic sense, non-use of time affects the amount of time at our
disposal in the same way as it is using. This economic feature is fundamentally restricts the
possible way to use the traditional factor approach and its criteria of efficiency (productivity)
to the time.

Developed a systematization of economically important time properties as a resource,
showed the nature of the difficulties of the traditional use of the resource approach to
economic time. Consistent inclusion of time bivalence as an economic resource and the
concept of time-consuming need to draw distinctions between the so-called static and dynamic
resources. It is noted that the doubling of economic time characteristics must comply with the
doubling of concepts that describe the actual processes of post-industrial time-consuming
economics that meets the time transformation from exogenous to endogenous parameter of
economics. In this research author use the concepts of static and dromology resource, static
and dynamic value, reversible and irreversible components of the time evaluation and other
economic resources (Baskin, 2006).

Conclusions. An important result of this research we consider valid evidence of the dual
nature of the time factor in the socio-economic life. This feature of the time effect on the
economic processes has several associated symptoms, in particular: time-duration and time-
order; basics of economic laws and limiting factor in the space-time development; qualitative
and quantitative property; time as a relative definitions and categories and time as a specific
measurement values; short-term and long-term phenomena; profit maximization problem and
cost-minimization problem; time as an astronomical (calendar) and functional time; time as an
interval duration and the irreversibility of its passage.

As an important area for further research we consider study of the impact of time duality
on specific developments processes in the economics of the enterprise or the region (country),

Mechanism of Economic Regulation, 2013, No 2 15



10. M. Jlepes’anxo.
Jyani3m yacy B eKOHOMIYHHUX cMCTeMax

distinguishing features influence of the time factor on the results of economic agents’
development.
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I[ya.rmsM BPEMEHHU B IKOHOMHUYECKUX CHCTEMAX

FOrwit HukoiAEBud JIEPEBSIHKO”

" Kanoudam sKoHoMuHecKux Hayk, Ooyenm, doyenm Kaghedpsl FKOHOMUKL
u busnec-aomunucmpupoganusi Cymckoeo 2ocyoapcmeeHHo20 yHueepcumemd,
ya. P.-Kopcakosa, 2, . Cymsl, 40007, Yrpauna,
men.: 00-380-542-332223, e-mail: deyure@mail.ru

Ilenbio 3TOH CTAaThU SIBISAETCS CHCTEMATH3AlMS METOMOJOTHYECKUX IOJXONOB K H3YYCHHUIO
oyanusMa (IyanbHOCTH) (pakTopa BPEMEHH B SKOHOMHYECKHX HccieqoBaHHAX. OCHOBHBIMHU IETSMH
JaHHOTO WCCJIC[OBaHUs SBIAIOTCS: M3y4EHHE B3MVIAOB YYEHBIX Ha MNPHPOLY JIBOWCTBEHHOCTH
(nyanu3ma, IyaJdbHOCTH) BPEMEHH B IIEJIOM, €€ MpPOSBICHHE B 3KOHOMHYECKOH TEOPHH, CpaBHEHHE
pa3NMYHBIX B3IJSIOB HAa BIMSHHE NPOOJIEMBI IyalbHOCTH BPEMEHH Ha COBPEMEHHOE pa3BHTHS
I9KOHOMHMYECKHX cHcTeM. OCOOCHHOCTh BIMSHHS JyalbHOCTH (haKkTopa BpPEMEHH Ha COLHAJIbHO-
9KOHOMHMYECKHE IPOIECCHl MMEET HECKOJBbKO B3aUMOCBSI3aHHBIX MPOSBICHHH, B YaCTHOCTH: BpPEMs-
JUICHUE U BPEeMs-TIOPSAOK, BpeMs KaK OCHOBa SKOHOMHYECKUX 3aKOHOB W OrPaHUYMBAIONIMN (akTop B
MPOCTPAHCTBEHHO-BPEMEHHOM Pa3BHTHH; KaueCTBEHHbIE M KOJIMYECTBCHHBIC CBOMCTBA; BpeMs Kak
OTHOCHTENIbHBIC OINpENEICHNsI M KAaTeropud W BpeMs KaK KOHKPETHbIC 3HA4YCHHs HW3MEpPEeHUH;
KPaTKOCPOYHBIE W JIONTOCPOYHBIC SIBJICHHS; BpeMsl Kak MOpoOieMa MaKCHMHU3aLMH TNPUOBUTH H
MHHHMMH3ALUK 3aTpaT; acTPOHOMHYECKOe (KalleHAapHoe) M (YHKIMOHAIBHOE BpEeMs; BpeMs Kak
9KOHOMHMYECKHH pecypc, XapaKTepU3YIOLIMHCS HHTEPBAJIbHON [UTUTENBHOCTHIO M HEOOPaTHMOCTBHIO
xofa.

Knrouesvie cnosa: Bpewms, Ayajiu3M, pa3sBUTHUE, (byHKLlI/IOHaIleOB BpEMs, SKOHOMUYECKas TCOpUA.
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FOrmit Mukonianosnd JIEPEB’SIHKO®

" KaHOUdam exoHOMINHUX HAYK, JOYeHM,
ooyenm kagheopu ekoHomiku ma 6i3Hec-aOMIHICMPYBaAHHS
Cymcbro20 depaicagrozo yHisepcumenty,
eyn. P.-Kopcaxosa, 2, m. Cymu, 40007, Vkpaiua,
men.: 00-380-542-332223, e-mail: deyure@mail.ru

Teopii gyanmizMy € gyke BaKIHBOIO KOHICTILIEIO B raly3l HayKOBUX AOCHimkeHb. LI Teopis Oyma
BIIEpIIIe pOo3po0IeHa y raimy3i JiHIHHOTO MPOrpaMyBaHHs, ajle BOHa Ma€ 0arato HampsMiB BUKOPUCTAHHS,
B T.4. IPUPOAHHYY Ta IHTYITUBHY IHTEpIpeTamil0 B JESIKHX CYMDKHHX Tally3siX 3HaHb, 30KpeMa,
HeJliHifHe MporpaMyBaHHsI, MepeKeBa Teopis Ta Teopil irop.

Metoro maHOi CTAaTTi € CHCTEMaTH3allii METOMOJOTIUHMX IIiJXOMIB SO BHMBYCHHS Ayali3My
(myanbHOCTI) (haKTOPY Yacy B €KOHOMIUHHX IOCTIKCHHIX. OCHOBHUMHU 3a/1auaMK JJAHOTO JOCIiIPKEHHS
€: BUBYCHHS NOTJIAIIB BUYCHUX HA MIPUPOAY IBOICTICTH (Iyami3Mmy, IyaJlbHOCTi) 4acy B IJIOMY, Il IpOsiB B
E€KOHOMIYHIH Teopii, HOPiBHAHHA Pi3HUX MOTJIAIB Ha BIUIUB MPOOJIEMH AyaJbHOCTI Yacy Ha Cy4acHHUH
PO3BUTKY €KOHOMIYHUX CHCTEM.

Oco0nMuBiCTE BIUIMBY AyalbHOCTI (PAKTOpPY Hacy Ha COILaJbHO-EKOHOMIYHI HPOLIECH Ma€ KiTbKa
B3a€MOIIOB'SI3aHUX IIPOSIBIB, 30KpeMa: Yac-TPUBAJICTh 1 dYac-mopsigok (y MoOyTi Yac BHKOHYE JIBi
(GYHKUIT: CIYy)KUTH Ui BUMIPIOBaHHS TPHBAJIOCTI MPOLECIB 1 BCTAHOBJICHHS MOPSAKY IOIIH); 4Yac sIK
OCHOBa CKOHOMIYHHX 3aKOHIB 1 OOMEKYH4Hid (akTop B MPOCTOPOBO-YACOBOMY PO3BHTKY (dac y
COLiaJbHO-eKOHOMIUYHHX CHCTEMaxX MOJKE BHCTYIATH 3 OJJHOTO OOKy B POJi OCHOBH IJIsi BCTAHOBJICHHS
MEBHUX OOMEXYIOUMX EKOHOMIYHHX 3aKOHIB, NMpPaBWI, a 3 IHIIOro OOKy caM 4Yac i € YHHHUKOM
0OMEKEHHSI B TIPOCTOPOBO-YaCOBOMY PO3BUTKY); Yac, SIK SKiCHA Ta KiNbKICHA XapaKTEPUCTHUKU SIBHII;
yac SK BiIHOCHI BU3HAYCHHS 1 KaTeropii (B4opa, B MUHYJIOMY, B MAHOYTHROMY, TUTAHOBUH 1 (haKTHUHUIA
mepiof, CTpaTeris i TAKTHKA IHINE) 1 9ac sIK KOHKPETHI 3HAYEHHS BUMIpPIOBaHb (CEKYH[H, XBUJIMHH,
TOAMHHU, [Hi, POKH IHIIE); 4Yac, SIK KOPOTKOCTPOKOBI Ta JOBFOCTPOKOBI SIBHINA; 4Yac K mMpoOiema
MakcuMizalii mpuOyTKy Ta MiHiMi3awil BUTpaT (po3B’sI3aHHs NMPOOIEeMH MaKkCHMIi3allii IPUOYTKY € TaKokK
BUpIIICHHSIM NpoOJeMH MiHiMi3alii BHUTpar, 3a yMOBH He3MiHHOI BHpoOHW4YOi ¢(yHKUii i BapTOCTi
pecypciB); acTpOHOMIYHHMI (KaJIeHIAapHU) 1 (YHKIiIOHAIBHE 4Yac;, Yac sSK €KOHOMIUHHMH pecypc, Lo
XapaKTepHU3y€eThCs IHTEPBAIBLHOIO TPUBATICTIO | HEOOOPOTHICTIO XOY.

Yac B eKOHOMIIII BHpa)kae BIOPSIKOBAHICTH HE3BOPOTHOI MOCIIIOBHOCTI B €KOHOMIYHIH TisUTBHOCTI
¥ mi3HaHHI. JlOCHTH TIOBHE BiJOOpakK€HHS YAaCOBHX ACIEKTiB E€KOHOMIKH B EKOHOMIYHIH Teopil —
0CoONMBO CKIIaJHA, OaraTo B YoMy He BHUpilIeHa 3aaava. [Ipote B HayKOBili JiTepaTypi BUAUICHO HUTHI
CHEKTp KaTeropiii yacy, IO BiJOBiAIOTh PI3HAM THIIAM MPOIECIB, MIO MPOTIKAIOTh B E€KOHOMIIII.
Oco0nuBa CKJIAHICTh YacOBHX AacIEKTiB SKOHOMIKM B EKOHOMi4YHiH Teopil, HEBUPIIIEHICTh ILLOTO
3aBIaHHsl 3yMOBJICHI Ti€l0 OOCTaBHHOIO, 110 (axiBIi 3 €KOHOMIUHOI TeOpii JOCIIHKYIOTh €KOHOMIYHI
IpOLIECH BHUKOPHUCTOBYIOYHM AacTPOHOMIUHHMH abo kajeHnmapHuii 4ac. OO'€KTMBHO X iCHye JuIle
(byHKI[IOHaNIbHE Yac, SKUH yTBOPIOETHCS yciMa 0e3 BUHATKY pPEallbHUMH NPOLECAMH, B TOMY YMCII i
E€KOHOMIYHHMH.

Knrouosi crosa: nyanizm, eKOHOMiYHA TEOPis, PO3BUTOK, QyHKIIOHAIBHUIT Yac, Jac.
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