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The formation of the shadow wage in Ukraine is a major problem and a threat to economic growth. According to different valuation methods, the shadow
economy in Ukraine ranges from 35% to 54% of GDP, and the shadow wage is estimated at 18% of GDP. The general scheme for tax evasion by businesses is
to informally pay cash to workers in “envelopes”, which results in a large amount of cash in the economy and, as a consequence, further opportunities for tax
evasion. Despite the urgency of the current issue for Ukraine and a large number of works by Ukrainian and foreign scientists dedicated to finding positive and
negative features of the existence of shadow wages, there is still a lack of research that determines the formation of shadow wages through the use of economic
and mathematical tools. Based on that, a model of shadow wage formation using the system dynamics method was constructed, which takes into account such
factors as the amount of cash in the economy and the size of the minimum wage. Based on the modeling results it was found that raising the minimum wage
would reduce the share of the shadow component in GDP. Taking that into consideration, conclusions were drawn regarding the first objectives of government
policy, which should aim at creating opportunities for economic growth and reducing the amount of cash in the economy in order to lower the size of the shadow
sector in Ukrainian economy as a whole.
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Hoeik A. 10. Mobydoea modeni cucmemHoi duHamiKu hopMy8aHHA miHbOBOI 3apnaamu e YkpaiHi
dopmysaHHA MiHboBOI 3apobimHoi naamu 8 Ykpaiki € senukoto npobaemoto ma 3a2po30t0 011 EKOHOMIYHO020 3pOCMAHHS. BidnosioHo do pisHux memodie
OUiHKU, MiHb0BA eKOHOMIKA 8 YKpaiHi Konusaemsca 8id 35% 0o 54% BBI1, a miHbosa 3apobimHa naama ouiHwemsca y 18% sid BBI. 3azansHa cxema yxu-
fleHHs 8i0 crnamu nodamkig NidMpUEMCMBAMU NOAA2AE 8 HEOMIYiliHUX 8UNAAMAX 20MiBKOBUX KOwMig 015 NMPAYIBHUKIE Y «KOHBEPMAX, W0 CMPUYUHAE
B8E/1UKY KinbKicmb 20MiBKU 8 eKoHOMIUi ma, K HAcidoK, Hadae wie binbuwe moxcausocmeli 049 N00ALLUIO0 yXUNEHHA 8i0 cnaamu nodamkie. Hessaxaroyu
HQ aKMYyanbHiCMb MOMOYHO20 NUMAHHA 049 YKpaiHu ma 8enuky KinbKicme npayb 8IMYU3HAHUX i 3apyOHHUX YYEHUX, MPUCBAYEHUX MOWYKY MO3UMUBHUX i
He2amUBHUX PUC iCHY8AHHA MiHb080I 3apobimHOI naamu, sce wie bpakye 00CnidHeHs, AKi BUSHAYAMb YOPMYBAHHS MiHb08OI 3apPobIMHOI NAAMU WAAXOM
BUKOPUCMAHHSA EKOHOMIKO-MameMamu4Ho20 iHcmpymeHmapito. Bpaxosytouu ye, nobydosaHo modens opmysaHHs MiHbosux 3apobimHux naam 3a domno-
M020t0 Memody cucmemHoi OUHAMIKU, Wj0 MOMA20€E Y BPAXYBAHHI MAKUX (haKMOpis, K KifbKicmb 20mMigKOBUX KOWMIg 8 eKOHOMIUi ma po3mip MiHIMabHOT
3apobimHoi nnamu. Ha ocHosi nobydosaHoi Modesni HagedeHo pe3yabMamu, 8uXo0S4U 3 AKUX 8CMAHOB/1EHO, W0 MidBUWEHHS PiHA MiHIManbHOI 3apobimHoi
naamu npusede 00 3MeHWeHHs YacmKU MiHbo8oi cknadoeoi'y BBII. basyioyuce Ha OMPUMGAHUX Pe3ynbmamax, CopMoBaHO BUCHOBKU U000 Nepuio4ep208ux
3080aHb YpAO080I NONIMUKU, AKA MAE 6ymu CIPAMOBAHA HA CMBOPEHHS MoXusocmell 0118 eKOHOMIYHO20 3pOCMAHHA MA HA 3MEHWEHHA CyMU 20MIiBKOBUX
Kowimig 8 eKOHOMIUi 3 Memoro 3meHWeHHs 06cA2y MiHb08020 CeKMOPA 3020/10M.
Kntouosi cnoea: miHbosa 3apobimHa naama, cucmemHa OUHamika, imimauyiline MOOEMOBAHHS, PaKMOpPU (hoPMyBAHHA MiHLOBOI EKOHOMIKU, MiHbO8I o-
MOKU, nemsi 380pOMHO20 368’A3KY.
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Hoeuk A. 10. lMocmpoeHue modeau cucmemHoli OUHAMUKU (hopMUPOBAHUA meHesoii 3apnaamel 8 YKpauHe
®dopmuposaHue meHesoli 3apabomHoli naamel 8 Ykpauke aensemca 60a6woli npobaemoli u y2po3oli 045 IKOHOMUYECK020 pocma. Co2AaCHO PA3AUYHbIM UC-
€1ed08aHUAM U Memodam OUeHKU, meHesas IKOHOMUKA 8 YkpauHe Konebaemcs om 35% do 54% BBI1, a meHesas 3apabomHas nnama oyeHusaemcs 8 18%
om BBI1. 06wias cxema yKA0HeHUA 0m ynaamel Ha10208 MPednpuAMUSMU 3aKK4aemcs 8 HEOPUYUAAbHBIX 8bIMAAMAX HAAUYHBIX cpedcme 019 paBOMHUKO8
8 «KOHBEPMAX», YMO BbI3biBaeM BOMbUWIOE KOMUYECMBO HAUYHBIX OeHe2 8 IKOHOMUKe, U, Kak ciedcmeue, npedocmasnasem ewe 6obuie 803moxHocmeli
017 OanbHeliwe20 YKAOHEeHUA 0m ynaamsl Ha0208. HecmMompsa Ha akmyanbHOCMb mekyuje20 80rpoca 044 YKpauHe! u 6osbuwoe Konuvecmso pabom omeye-
CMBeHHbIX U 3aPYBEHCHBIX YYeHbIX, MOCBAUWEHHbIX MOUCKY MOAOHUMENbHbIX U OMPUYIMENbHbIX Yepm CyuecmeosaHus meHesoli 3apabomHoli naamel, ece
ewe He xeamaem uccaedosaHuli, onpedensouux hopmMuposaHuUe merHegol 3apabomHoli nAaMbI Mymem UC0Nb308AHUS SKOHOMUKO-MAMEMAMUYECKO20
UHCMPYMeHmapus. Y4umeieas 3mo, nocmpoeHa modesnb (hopmuposaHus meHesbix 3apabomHbIX naam npu noMowu memoda cucmemHol OUHAMUKU, Komo-
pas y4umoeligaem makue aKMopsl, KaK KOAUYECME0 HAMUYHBIX CPeOCM8 8 IKOHOMUKE U pasmep MUHUManbHol 3apabomuoli naamel. [pu momMowu nocmpo-
eHus Modesnu npedcmaesieHbl pe3yabmamsl, Ha OCHOBAHUU KOMOPbIX YCMAHOBEHO, YMO M0BbILIEHUE YPOBHA MUHUMAbHOU 3apatomHoli ninamsl npusedem
K ymeHbweHuto 00au meHesoli cocmasnstoweli 8 BBIT. basupyacs Ha Mosmy4eHHbIX pesyabmamax, ceopmupos8aHsl 86180061 OMHOCUMENbHO HEOM/IOHCHBIX
3000y npasumenbcmeeHHoU MoAUMUKU, KOMOpas 00nxHA Gbimb HANPAsaeHa Ha co30aHue 803MoxHOcMell 049 IKOHOMUYECKO20 POCMA U yMeHbleHUe
CYMMbI HOAUYHbIX CPEOCME 8 SKOHOMUKE C Uefbio yMeHbleHUS 06bema meHego20 CeKmopa 8 Uesom.
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t the present stage of economic development,

Ukraine is characterized by a high level of the

shadow economy, which influences effective-
ness of all socio-economic spheres and slows down eco-
nomic growth. Moreover, it plays a special role in the
functioning and regulation of the labor market through
a high share of disguised remuneration schemes. The
prerequisites for the emergence and functioning of the
shadow component are a low level of economic develop-
ment of Ukraine, the lack of confidence in public institu-
tions, which is caused by the lack of social guarantees,
and inefficient legislation on the regulation of monetary
transactions. In this regard, the Pension Fund receives a
smaller share of taxes, which causes a low level of retire-
ment benefits, as well as abolishes social guarantees for
employees who receive envelope wages.

A high level of the shadow economy in Ukraine has
several advantages and disadvantages. Due to low eco-
nomic growth and inefficient allocation of public funds,
public confidence in the state is low and leads to the ten-
dency of avoiding taxes. There are two main ways of tax
avoidance by employers: payment of envelope wages in
part or in full, which allows the employer to reduce tax
burden by not reflecting in the enterprise’s financial re-
porting the actual number of employees and reducing
the declared wages. The negative feature of this scheme
is the deprivation of a social security of an employee due
to a low share of taxes paid to the budget. Another way
used to avoid taxes is to register as individual entrepre-
neurs, who are subject to a simplified tax system to sup-
port small and medium-sized businesses. The existence
of such schemes contributes to a decrease in the internal
pressure on the labor market in the short term but poses
certain threat to the national economic security, which
is in the state’s not receiving potential tax revenues. This
will lead to higher tax rates in the long run, cause even
greater distrust of government institutions and thus
intensify the desire for tax avoidance. Moreover, such
schemes result in distorting statistical information of the
number of employed persons and the proportion of the
economically active population as well as emerging hid-
den employment due to the lack of the need to be regis-
tered with the public employment service.

Problems of development, regulation, reformation
of the labor market, formation of wages were studied by a
number of scientists including: V. Blyzniuk, V. Petiukha,
L. Bondar, E. Libanova, A. Kolota, O. Kupets, I. Lukianen-
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ko, D. Bohynia, M. Vedernikova, V. Danylyshyn, O. Ste-
fankiv, and others. In recent decades, particular attention
has been paid to the high level of the economy shadow
and the intensification of migration processes. The main
findings of these studies are that despite the primary ben-
efit to the employee and employer in the form of easing
the pressure of taxation, the state deprives workers who
receive envelope wages of such social guarantees as pen-
sions, sick pays, and unemployment compensation [1]. It
has also been previously determined that tax avoidance
is highly likely to be caused by an imperfect tax system,
which poses a greater tax burden on the lower-income
population, as well as a high level of corruption, which
leads to inefficient distribution of funds and dissatisfac-
tion of the population with the quality of public goods
received [2]. Due to the fact that according to different
estimates the shadow economy in Ukraine is between 35
and 54% of the GDP, standard ways of solving economic
problems in the country not effective [3]. Despite the
inadequate tax scheme and the government’s repeated
emphasis on the need to combat schemes related to indi-
vidual entrepreneurship, this type of tax avoidance is not
illegal and is not associated with the shadow economy, as
employees are officially employed and receive all social
guarantees from the state while paying less. According
to estimates of the State Statistics Committee of Ukraine,
in different years, the economy of the country lost from
14 to 20% of the GDP due to the shadow sector, but this
estimate is not accurate [4]. Given the above informa-
tion, to effectively regulate the labor market and remove
the shadows from the economy, it is, first of all, neces-
sary that the government create an effective apparatus
for combating tax avoidance at enterprises. Developing
an effective cash flow regulation is an important step in
reducing the share of undeclared payments, however, a
too sharp decrease can have negative consequences for
the economy, in particular, a decline in business activities
and increase in emigration from Ukraine.

espite a large amount of studies considering dis-
guised remuneration schemes, the issue of for-
mation of illicit financial flows is still unexplored,
and there is a lack of research using adequate economic
and mathematical tools. In this regard, the main aim of
the article is to model, with the help of the system dy-
namics method, a cumulative share of undeclared wages
due to the formation of input and output illicit financial
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flows in the economy of Ukraine and, based on the re-
sults, to conduct the scenario analysis of its behavior.
Under the current conditions, the high level of
shadow economy is a particular threat to national securi-
ty. Studies have shown that the level of undeclared wages
amounts to 18% of the total value of underground activity
and 45% of the declared wages for all workers in Ukraine.
Such a high level of shadow economy causes many prob-
lems for the country and deprives social security guaran-
tees, which can lead to the loss of productive working age
population. On the other hand, envelope wages help keep
people from moving abroad, which can be a good effect
in the short term, but will lead to distrust of government
agencies in the long run. Before pursuing a pay rise poli-
cy, it is important to understand how this system works.

o avoid taxes, enterprises officially pay the mini-

mum wage to their employees. As a result, both

enterprises and employees pay a less amount of
taxes. At the same time, employees get envelope wages
which are not reflected it in enterprises’ financial state-
ment. According to the legislation of Ukraine, banks have
the right to conduct monitoring of individual accounts
to prevent money laundering. Transactions between ac-
counts can be traced, therefore, in order to avoid reveal-
ing transfers of shadow funds, enterprises pay part of
their wages to employees in cash. The estimation of cash
in monetary aggregates by the National Bank of Ukraine
shows thatin 2019 the MO (cash) share in M3 is lower than
in 2000 [5; 4], but is still estimated to be approximately
27% in the money supply and approximately 52% in the
monetary aggregate M1, which is presented in Fig. I.
Such a large amount of cash in the economy stimulates
underground activity, and it is clear that this activity en-
hances the use of cash.

Multiple researches show that the amount of cash
in the economy stimulates intensification of illicit fi-
nancial flows, and, according to different methods, the
amount of cash in M3 or alternatively in M1 are the
main indicators which are used for measuring the level
of shadow economy in different countries [6]. Based on
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this information, it was decided to measure the impact
of both ratios on the level of shadow economies in differ-
ent countries. Since the ultimate goal of modeling is to
build a simulation model, it is reasonable to choose one
of the methods by comparing the effects of the two above
ones with the help of a simple regression analysis, which
is represented in Fig. 1.

ccording to the results obtained, the effect of the

amount of cash in M3 monetary aggregate is in-

significant since the coefficient of determination
is 0.08, in contrast to the influence of the amount of cash
in M1 monetary aggregate, for which the coefficient of
determination is 0.58. This indicates that there is a rela-
tionship between the shadow economy and the share of
cash in M1 monetary aggregate. Thus, it is this measure
that will be used for further simulation. In Ukraine, the
share of MO in M1 monetary aggregate equals to 55%,
while in countries with lower level of shadow economy,
this amount varies between 10-30% [6; 7].

The main hypotheses that were formulated to build
a simulation model of the emergence and transforma-
tion of financial flows associated with shadow wages in
Ukraine are shown in 75l 1.

Based on the formulated hypotheses, a simula-
tion model was constructed using the system dynam-
ics method, which shows the mechanism of formation
and transformation of financial flows associated with
envelope wages. The main element in the model is the
accumulated value of shadow wages in Ukraine, which
is increased by paying envelope wages and decreased by
reporting transactions carried out. The logic behind the
combination of hypotheses is shown schematically in the
diagram of cause and effect relationships (Fig. 2).

When building system dynamics models and inter-
preting them, the basic requirements are to determine
the types of relations (accumulative and instantaneous)
and the types of feedback loops (balancing and reinforc-
ing) [11]. The main requirement for the model to return
to equilibrium is the presence of balancing feedback
loops with delays (stocks). The main stock in the model
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Fig. 1. Dependency of shadow economy based on M0/M1 and M0/M3 ratios

Source: developed by the author based on [6- 8].
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The main hypotheses of the formation of financial flows associated with shadow wages

Table 1

Hypothesis

Explanation

1. The weight of the monetary aggregate M0 in the money
supply has a positive effect on financial flows associated with
shadow wages

A high share of cash in the money supply contributes to the
possibility of carrying out informal transactions in the form of
envelope wages

2. Increasing the accumulated value of the shadow wages
positively contributes to the increase in the share of the mo-
netary aggregate M0 in the monetary aggregate M1

A higher amount of shadow salary will increase the share of
cash in the money supply, which will increase shadow wages
in the future

3.The total amount of wages is calculated as the average on
the job market for such vacancies, thus shadow wages are
determined as the difference between the total amount of
wages and that of officially declared wages

Employers can avoid payroll taxes by reducing the proportion
of the declared wages. The scheme of paying wages in the
amount of the minimum wage with the rest of the money be-
ing handed out in the form of envelope wages is common

4. Reducing the share of shadow money received in the form
of envelope wages occurs through the implementation of
declared transactions in cash

These transactions are cash payments for any transaction re-
corded by fiscal registrars

5.The shadow supplement to declared wages will decrease
with an increase in the minimum wage

If the minimum wage increases, the share of the shadow
wages supplement will decrease, which will help reduce the
amount of the shadow wage supply in the economy

Source: developed by the author based on [3; 5; 6].

Productivity of a worker

Employment ———»GDP

Shadow Wages as a fraction of GDP

Indicated Shadow Wages

T

Shadow Fraction

/ = +a”
- Effect of MO/M1

ratio on change in
Shadow Fraction

Undefined
Shadow Fraction

Fig. 2. Causal loop diagram of shadow wage formation
Source: developed by the author based on [5; 6; 10] in Stella Architect software.

is the variable of shadow wage accumulations. Based on
the analysis of the constructed cause and effect diagram
shown in Fig. 1, four feedback loops were identified: two
balancing and two reinforcing ones. A detailed analysis
of the loops is presented in Thl. 2.
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Based on the CLD, the stock and flow diagram was
built and simulated. Taking into consideration that the
main element of the model, the cumulative shadow wag-

es, is a stock, its equation is:
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Table 2

The main feedback loops in the model

Loop Type

Explanation

B1 Balancing

If the current cumulative level of shadow wages is equal to the new one, which is formed based on
the hypotheses as to an increase of the share of the monetary aggregate MO0 in the money supply,
the accumulated wage will be constant. Provided there is a positive (negative) gap between the
current level of accumulative shadow wages and a certain level of new shadow wages, the ac-
cumulated wages will increase (decrease) up to the time when the gap between them disappears
and the system comes to equilibrium

B2 Balancing
the economy

A higher amount of illegal payments due to shadow wages contributes to a higher number of
declared transactions, which, as a consequence, helps to reduce the amount of illegal payments in

R1 Reinforcing

in the total amount of wages

Declared transactions are carried out by withdrawing cash from the shadows and using them for
calculations recorded by fiscal registrars. The calculation of cash in circulation is used to determine
its share in the money supply, and, as a consequence, positive or negative effect of change in this
value on the new calculated level of shadow wages. Thus, increasing cash in circulation without
stimulating the transition to non-cash payments will contribute to a larger share of shadow wages

R2 Reinforcing

to non-cash payments is

The value of the accumulated shadow wages has a positive effect on the cash share in M1 mon-
etary aggregate. The greater the amount of envelope wages is, the less the share of cash compared

Source: developed by the author based on [6; 10].

SHIV — t[shadow secfor raise —
=

. jdt+ShW0,

transparent transactions
where ShW, - is a stock of accumulated shadow wages in
the current period of time;

shadow sector raise — is the inflow to shadow wage
stock;

transparent transactions — is the outflow from the
shadow wage stock;

ShW, — is the initial amount of shadow wages in
the economy.

The variable shadow sector raise is calculated as a
sum of indicated shadow wages, which is formed based
on the MO/M1 ratio effect on the shadow wage formation

and the total wages, which is the sum of the declared and
shadow parts. The formation of the total wages is calcu-
lated as showed in Fig. 3.

he main idea behind the total minimum wage cal-

culation is that it equals the product of the data

on the minimum wage, based on the data on its
real values, and the multiplier of the declared wages. This
calculation allows to demonstrate the potential for its in-
crease. This multiplier influences the fraction of envelope
wages, which means that the higher the minimum wage is,
the less the opportunity for the enterprise to pay additional
money to the declared amount will be. Taking into consid-
eration that there is no data available, this is just a simula-
tion based on the idea of minimizing the shadow payments
by increasing the minimum wage. As a result, the weight of

Envelope earning
per employee

Fraction of envelope wages

Total wages

>

Y

Employment DATA

O

Minimum declared wage
DATA

L.
>

Total declared wages

Declared wages multiplier

Minimum declared wage simulation

Fig. 3. The formation of the total wages

Source: created by the author in Stella Architect Software based on [3].
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declared wages in the total wages will increase. The results
of the simulation are represented in Fig. 4.

The blue line on a graph represents the base line
when multiplier equals to 1. In this case, the ratio of
shadow wage to GDP is approximately 18.4%, which was
mentioned in previous research. Based on the retrospec-
tive scenarios, an increase in the minimum wage multi-
plier will lead to a decrease in shadow wages, thus, if the
minimum wage would be 4 times higher than its original
level, the shadow wage to GDP ratio would be 7%, which
is more than 2 times lower than the current level. The
simulation results are presented in 75hl. 3.

CONCLUSIONS

Based on the results of the model presented in this
article, the main conclusions are that the primary tasks
of the government are to increase the minimum wage
in order to reduce the amount of shadow wages in the
economy. To achieve the goal, the government should
conduct a policy to enhance economic growth by attract-
ing specialists into upcoming sectors with high officially

declared payments, which will ensure social guarantees
for employees. Also, it is worth redistributing government
expenditures, allocating more funds to finance research
and development projects, and pursuing a policy to attract
capital investment. Such measures will contribute to the
development of human capital and, accordingly, increase
labor productivity in Ukraine, which will positively affect
production volumes, and as a result will lead to an increase
in income and wages. Moreover, the amount of cash in M1
aggregate in the economy should be reduced to close the
opportunities for shadow growth, which will lead to ensur-
ing higher standards of living of population. |

LITERATURE

1. TMpuctyna T. B, Yankoscbka M. A. TiHbOBa €KOHO-
Mika Ta ii BMIIMB Ha COLiaslbHO-EKOHOMIYHUIA PO3-
BUTOK YKpaiHu. [Ipud308cbKuli eKOHOMIYHUU BiCHUK.
2019. Bun. 1. C. 56-61. URL: http://pev.kpu.zp.ua/
journals/2019/1_12_uk/11.pdf

2. Hocosga €. A. TiHboBa 3apob6iTHa nnata B YKpaiHi: npu-
UMHW iCHYBaHHA Ta wWnAxu nogonaHHaA. CoyidaeHo-

0.2
.2
<
o
o
O
8

v 0.1
)
©
2
2
o
°
(]
&

0

2000.00 2004.75 2009.50 2014.25 2019.00
Months
— Multiplier =1 == Multiplier =2
----- Multiplier=3 === Multiplier =4

Fig. 4. Retrospective of the shadow wage formation based on different values of the multiplier parameter

Source: created by the author in Stella Architect software based on [6].

Table 3
The share of shadow wage in GDP
Year Multiplier =1 Multiplier =2 Multiplier =3 Multiplier =4
2010 0.136494288 0.102169869 0.084161277 0.067549727
2011 0.138414074 0.101878721 0.082710143 0.065028596
2012 0.15391699 0.111809793 0.089717901 0.069339819
2013 0.174331049 0.12534801 0.09964865 0.075942955
2014 0.187089372 0.133448695 0.105305666 0.079345873
2015 0.170286193 0.120729156 0.094728643 0.070745157
2016 0.160133775 0.11297319 0.088229996 0.065406291
2017 0.149295387 0.104672912 0.081261359 0.05966599
2018 0.152289831 0.105985148 0.081691009 0.059281523
2019 0.183876916 0.127193807 0.09745454 0.070022341
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