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METHODICAL APPROACH TO ANALYSIS OF VOLATILITY, UNCERTAINTY,
COMPLEXITY AND AMBIGUITY OF THE EXTERNAL ENVIRONMENT

Kotlyk A. V., JamalY. Methodical approach to analysis of volatility, uncertainty, complexity and

ambiguity of the external environment.

The article is devoted to the methodical approach to analysis of volatility, uncertainty, complexity and ambiguity of
the external environment. First of all, the external environment is broken down on macro- and microenvironment. In
turn, macroenvironment is broken down on classical components: political, economic, social and technological (PEST).
Each component is expressed by one or several indicators, which are obtained either from the statistics or from the
internationally recognized indexes. Special techniques to evaluate volatility, uncertainty and ambiguity for each indicator
are provided. All the obtained indexes are subsequently (level by level) aggregated through the average geometrical to the

integral VUCA index of the external environment.

Key words: external environment, VUCA environment, innovations, analysis of environment.

Formulation of the problem. As Y. Jamal
has mentioned in the paper [1], VUCA (Volatile,
Uncertain, Complex and  Ambiguous)
environment requires more innovations. This
means the more changes happen in
environment, the more changes to adapt the
company to the environment are necessary to
be done within the company. As environment
changes in Uncertain and Ambiguous way, this
means it gets completely new states that never
happened before. So respective changes within
the company are also new, which means
company doesn’t just recombine existing
resources, but has to get a new state, which
requires innovations.

Analysis of recent research and
publications. The scholars who analyze a
company’s external environment, usually divide
it on 2constituents: macroenvironment (or
indirect environment) and microenvironment (or
direct environment) [2 - 4].

Macroenvironment in turn is divided on
several components. In the pioneering work of
F. Aguilar [5] such composition of the
macroenvironment were proposed to analyze:
Economic, Technological, Political, and Social.
Later different scholars introduced new
components or split existing, so such
approaches have appeared [3 - 7] PEST

(political, economic, socio-cultural,
technological); SEPTEI (social, economic,
political, technological, environmental,
institutional); STEEPLE (socio-cultural,

technological, environmental (or ecological),
economic, political, legal, ethical) and others.

As for the microenvironment, the
numerous techniques are used in order to
analyze it, including stakeholder analysis [7],
Porter’s 5 forces model [8], matrix models [7; 9]

etc. But existing techniques for analysis of the
company’s environment (both macro and
micro) are mostly used for evaluating
opportunities and threats for a company and its
competitive position. But this is not enough to
evaluate the need for a particular company to
change, to innovate. That’s why we suggest to
enrich the existing toolset for external
environment analysis with the new methodical
approach allowing to analyze its volatility,
uncertainty, complexity and ambiguity.

Another problem of existing techniques is
that they are mostly based on the expert
estimates: the strength, direction, probability of
the external forces manifestation are evaluated
by experts. But for the most of companies it is
difficult to engage experts with appropriate
qualification. That’s why we believe the
approach based on solid data is necessary.

The purpose of the article is to provide
the methodical approach to analysis of
volatility, uncertainty, complexity and
ambiguity of the external environment basing
on the solid data, that will be useful for the
most of companies.

Main results of the study. We agree that
a company’s external environment has to be
considered on 2 levels: macroenvironment and
microenvironment. In order to analyze
volatility, = uncertainty, = complexity = and
ambiguity (VUCA) of macroenvironment, we
will use PEST analysis as the most wide spread
approach.  Analysis of researches on
composition of the  macroenvironment
components within the PEST analysis [2 - 7]
demonstrate it usually contains standard set of
characteristics. We suggest each out of the main
characteristics of macroenvironment should be
measured by one or several indicators. We must
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keep in mind that the purpose of analysis is to
answer a question how VUCA each component
and the macroenvironment in general is. For
this purpose we use VUCA index measured by
5 grade Likert scale.

VUCA index for each component of the
environment consists of elements measuring
volatility, = uncertainty, = complexity = and
ambiguity respectively. So tab. 1 explains the
way how elements of VUCA are measured.

Table 1
The approach to calculate VUCA index elements
vica Characteristics Results Score,
component points
<0.05 1
o ) o 0.05 <value<0.1 2
Volatile (V) Variation ratio of the indicator for 01<value<015 3
the 5 recent years
0.15 <value<0.2 4
202 5
The value of an indicator for the last country >world +1.50 1
year for the country, the world’s world + 0.50 < country < world + 1.50 2
. average and its standard deviation ~
Uncertain (U) are calculated. The compared to the world - 0.50 < country < world + 0.50 3
value of an indicator for the country world - 1.50 < country < world - 0.50 4
is compared to the world’s average. country < world - 1.50 5
Complex The average geometrical formula is used in order to make the relation of factors more meaningful
For the 5 recent years, directions of ++++ OF —--- 1
year-on-year change (increase or Tt or 3
Ambiguous (A) | decrease) is registered, and number
of changes to the same direction is o 5
calculated

The higher is variability of the indicator,
the higher is the volatility score. It is commonly
accepted that variation below 10% is low, and
above 20% is high.

Uncertainty we associate with changes
necessary to be done. If the value of indicator is
lower than in other countries, it means the
respective component of the environment
requires reforms, and so this component is
uncertain. For setting up the intervals, 3 sigma
rule is used.

In order to express complexity of the
environment, we do not calculate a specific

sensitive to changes in components, that helps
to reflect complexity.

Ambiguity shows whether the value of
the indicator follows any trend or not. If so, the
value of the indicator is changing in the same
direction (low ambiguity, marked in tab. 3 as
«t+++» or «----»). In the opposite case, if the
value of the indicator changes every time in
different direction, ambiguity is considered
high (marked «++--» in tab. 1).

In order to calculate the VUCA indexes
and to make this calculations affordable for
most of the companies, we suggest to use solid

indicator. In turn, we express complexity by | indicators as a base for calculations. The
calculating integral VUCA index as average | composition of these indicators for the
geometrical of its components. Unlike the | macroenvironment is presented in tab. 2.
simple average, the average geometrical is more
Table 2
The methodical approach to calculate VUCA index for the macroenvironment components
Macro-
environment Indicator Source of information
components
Pphtlcal ?nstltuh.ons.submdex of Global Global innovation index [10]
environment innovation index
Economic GDP growth rate . Nat%onal stat%st%cs bod%es, The World Bank [11]
environment Inflation rate (Consumer Price Index) | National statistics bodies, The World Bank [11]

Real interest rate

The World Bank [11]

Culture innovation propensity index

Calculations based on https:/ / www.hofstede-insights.com [12]

Socio-cultural | Population growth rate

National statistics bodies, The World Bank [11]

environment Population ages 65 and above, % of The World Bank [11]

total growth rate
Technologlcal Technological readiness index Global competitiveness report [13]
environment
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The Culture innovation propensity index
is the indicator we introduce here and so it has
to be explained. According to the Hofstede
theory [14], there are 5 cultural dimensions
(later the 6th was added), describing the
differences between cultures: Power Distance,
Individualism, Masculinity, Uncertainty

Avoidance, Long Term Orientation, Indulgence.
We believe not all dimensions impact the
innovativeness, (tab. 3).

The culture innovation propensity index
we calculate as the V component is
recommended to be calculated in tab. 3.

Table 3

The way different cultural dimensions impact people’s innovativeness

Cultural dimension Contraction Immpact on people’s innovativeness
Power Distance PD The lower - the more innovative
Individualism Indi The higher - the more innovative
Masculinity M No relation
Uncertainty Avoidance UA The lower - the more innovative
Long Term Orientation LTO The higher - the more innovative
Indulgence Indu The higher - the more innovative

The procedure of calculating integral
VUCA index for the macroenvironment is given
on fig. 1.

The logics of VUCA index calculations for
the microenvironment is similar. The approach
to calculate the indexes for volatility,
uncertainty and ambiguity is the same as

described in tab. 3. But instead of countries,
industrial sectors within the country are

considered. Another difference is that
microenvironment is not broken by the
components (like P, E, S, T for
macroenvironment).  Microenvironment  is

considered as represented by the sector.

1. Calculating V, U, A components for each indicator,
excluding the Culture innovation propensity index

2. Calculating PD, Indi, M, UA, LTO, Indu components
for the Culture innovation propensity index

b

L)

3. Calculating VUCA index for each indicator as an average geometrical of its components

v

4. Calculating VUCA index for each component of the macroenvironment (P, E, S and T)

v

5. Calculating integral VUCA index for the macroenvironment

Fig. 1. The procedure of calculating integral VUCA index for the macroenvironment

Indicators for analysis of
microenvironment are selected basing on the
approach represented in [15]: the growth rates
of industry products, price dynamics,
innovation, employment, wages, foreign trade,
competition, efficiency of operations.

The procedure of calculating integral
VUCA index for the microenvironment is given
on fig. 2. Integral VUCA index for the external
environment is calculated as average
geometrical of its macroenvironment and
microenvironment components.

1. Calculating V, U, A components for each indicator

v

2. Calculating VUCA index for each indicator as an average geometrical of its components

v

3. Calculating integral VUCA index for the macroenvironment

Fig. 2. The procedure of calculating integral VUCA index for the microenvironment

Conclusion. We suggest to analyze the
volatility, = uncertainty, = complexity = and
ambiguity of the external environment with the
use of VUCA index, which expresses the pace of
changes, stability of its direction and the level of
indicators expressing different components of

the external environment. All the obtained
indexes are subsequently aggregated to the
integral VUCA index of the external
environment, calculated as average geometrical
of its components.
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AmHorarris.

Komaux A. B., Hxamasv 5. Memoduunuii nioxio 0o anaaisy BoaamusvHocmi, HeBusnauenocmi,
CKAA0HOCMI Ma He0OHO3HAYHOCINT 3068HIHbO20 cepedoBuiya.

Cmamma npucbauena MemoouurHomy nidxody 0o amaiizy BoiamuavHocmi, HeBusHaweHOC, CKAAOHOCMI ma
neoonosHaunocmi (VUCA) 308uimnvoeo cepedobuwja. Ilepw 3a Bce, 306Hiwne cepedoBuiye posdume Ha Maxpo- i
MikpocepedoBuuye. Y cBow uepey, maxpocepedoBuuie po3dume HA KAACUUHI cKAA00Bi: NOATMUYHY, eKOHOMIUHY, COLIANbHY
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Maxpoexonomiuni menodenyii innoBayiiinoeo posBumxy

i mexnoaoeiuny (PEST). Koxua cxaadoBa Gupaxaemuca 00HUM abo OekilbkoMa NOKASHUKAMU, AKI OMpUMyoms aoo 3
Oanux cmamucmuxuy, abo 3 MiXHaApoOHo Busnanux indekcib. LA koxHOeo nokasHuka nepedbaueni cneyiaibHi memoou
oyinku BoaamuavHocmi, HeBusHauenocmi ma HeoOHo3HauHocmi. Bci ompumani indexcu 3e00om, pifenv 3a piBHem,
aepeeyiomuCs WAAXOM po3paxyHKy cepedrboeo eeomempuuroeo 8 inmeepassuuii VUCA-inOexc 306HiuHb0e0 cepedobuuia.
Karouo8i caoBa: 306nimne cepedoBuiye, VUCA-cepedoBunje, innobayii, anasis 306niuinvo20 cepedoBuiya.

AHHOTaIMA.

Komaux A. B., Jxamane 2. Memoouueckuii nodxo0 k anaiusy BoiamuisHocmu, HeonpeoeaeHHOCH,
CAOKHOCMU U HEOOHO3HAUHOCIU BHeuinell cpedbl.

Cmampsa noc6aujena Memoouueckomy nooxody Kk aHaiusy B0oAaMuALHOCIY, HEONpeOeAeHHOCHIU, CAOKHOCTHU U
neoonosHaunocmu (VUCA) Buewnein cpedwt. [Tpexcde bceeo, 6reuinsasn cpeda pasdbuma na Maxkpo- u mukpocpedy. B cbowo
ouepeds, Mmakpocpeda pasduma Ha KAAcCuuecKue cocmabasioujue: NOAUMULECKYIO, FKOHOMUUECKYI, COUUAALHYIO U
mexnoaoeuneckyto (PEST). Kaxoas cocmabasiowas Beipaaemcs 00HUM UAU HECKOALKUMU NOKA3AMeAAMU, KOMOpbie
noAyuaom Aub0 U3 OAHHIX CHAMUCHUKY, AUO0 U3 MeXOYHAPOOHO NPUSHAHHBIX UHOeKkcOB. [lia kax00eo noxasamens
npeoycMOmpens. CneyualbHble Memoosl OUeHKU 60AamuAbHOCU, HeonpedeAeHHOCHU U  HeoOHO3HauHocmu. Bce
noAyueHHvle UHOekcyl Brnocaedcmbuu, ypobers 3a Ypobrem, azpeeupylomca nymem pacuema cpeoHezo 2eoMempuueckozo 6
unmeepasvvii VUCA-undekc 6neuineri cpeds..

KaroueBuie cao8a: 6newinan cpeda, VUCA-cpeoa, unnobayuu, anaius GHeuireti cpeosL.
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JIAPIHA T. @., dokmop eKkoHOMIiuHUX HAYK, 00yeHm

3a6i0y6au kagpedpu azposozicmuxu i ynpabainna AaHY102aAMU NOCINAYAHD,
JAHUJIEHKO B. B., kanoudam eKoHOMIYHUX HAYK,

cm. Buxaadau kagpedpu azposozicmuxu i YynpabAinHA AAHYI02AMU NOCIMAYAHY,
Xapxibcokuil HayioHarbHul mexniunuil ynibepcumem

ciabevkoeo eocnodapcmba imeni Ilempa Bacusrenka

EKOHOMIKA YKPATHV KPI3b IIPVI3MY IHCTUTYLIIVIHOI TEOPIi CBITOBOT'O
PO3BUTKY

Jlapina T. @., Janusenxo B. B. Exonomika Ykpainu kpise npusmy incmumyyinnoi meopii c6imoBoeo
po3Bumxy.

Memoto docrioxenna Busnaveno anaaiz 6a308ux npuuur HeeghekmMuBHoOL 3 MouKU 30pYy COYIANLHO-EKOHOMIUHO2O
posbumxy noBedinku exkoHomiunux cyb’ekmib. B axocmi Mmemodosoeiunoi ocHoBu 00paHo  iHCMpYMeHmapiil
iHcmumyyiaxoi ma HeoiHcmumyyiinoi meopii. Buxionow cmasa einomesa npo nepuiopaduicms (6 iepapxii npuuun
Gidcymmocmi cmilikoe0 eKOHOMiuHO20 3pocmants 6 Yxpaini) maxoeo cpaxmopy Ak O0OMIHYBAHHA exCpakmuBHux
incmumymib, sAxe Habyao cucmemuoeo xapaxmepy. IIpobedenuti anaaiz incmumyyinnoi ounamiku 6 Ykpaini 0o36oiub
chopmyaroBamu nponosuyii wo0o pedpopmybarns iHCMUMYYinHozo cepedobuiya, 3 Mmemoio cnpamybanna OiaivHocmi
exoHOMIuHUX ¢y exmif Ha BupiuienHs 3a0aui 00CAHEHHS CIMIK020 eKOHOMIUHO20 3POCHIAHHSL.

Katouo8i caoBa: incmumym, incmumyyiina meopis, iHKAIO3UBHI iHcmumymuy, excmpaxmubui incmumymu,
eKOHOMIUHUTL PO3BUMOK.

IlocranoBka mnpoGsieMu B 3araJibHOMY
Burgani. ExoHomiuHi pedopmu B YkpaiHi
TPUBAIOTL YK€ TIIOHAJ, YBepThb CTOpidus,
IpUYoOMy BimOyBaroTbcsl 3a aKTMBHOI ydYacTi
IIPEeICTaBHUKIB 3pUIMX PUHKOBUX eKOHOMIK.
OcTaHHi IPONOHYIOTh MeXaHi3MI, pe3yJIbTaToOM
3aCTOCyBaHHS KX MajIo O ctatn popMyBaHHS
IHCTUTYLIIVIHOT OCHOBU e(eKTMBHOI PUHKOBOI
ekoHoMikn. Ha mpakTtuii X croocrepiraemo
poliecy, 10 3HAYHO BIIMiHHI BIIT

3aJIeKJIapOBaHNX IIJIer, a caMme: 3pOCTaHHs I1iH,
0e3pobiTTs, 3HVDKEHHS PiBHS XITTS HaceJIeHHS,
ojirapxisariro eKOHOMiku TOIIO. Buisness
Insider BxmoumB  YKkpaiHy OO  CHOUCKY
«HaVI3HeOJIeHIIX» KpaiH cBiTy. Buxomsaun 3
IIOKa3HMKIB iHGAmil Ta Oe3pobiTrs, Hama
KpaiHa 3anHsUla 15 wmicile 'y  gaHoMy
aHTUPENTVHIY, OIVHUBIINCG MK XopBaTi€ro i
Momnroriero. Bunmkae morpeba mOCTiIHKEHHS
ITIMOVIHHMX IIPUYMH IOOIOHOTO CTaHy peders,
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