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The state of the labor market is one of the socio-economic parameters that have 

a significant effect on the development and competitiveness level of the national 

economy. Labor market plays an important role in ensuring the success of market 

reforms, especially in the emerging economies such as Ukraine. Moreover, current 

state of the Ukrainian labor market is also affected by complex political and 

economic situation and may be generally characterized by a continuous recession and 

financial imbalances. In spite of a sufficiently wide range of studies dedicated to the 

analysis of the Ukrainian labor market stability, most papers are more focused just on 

the statistical analysis and general overview of the market trends. However, dynamic 

nature of both labor market itself and socio-economic stability of Ukraine requires 

conducting more comprehensive scientific researches, in particular by applying 

System Dynamics approach.

Research problem overview. According to W. Gimpelson (Gimpelson, 2001), 

there are two channels for labor market to react on the internal or external shocks: a) 

wage adjustment; b) employment adjustment. Both channels work to stabilize the 

market as a response to a new market condition, new equilibrium.

Consequently, there are two major types of the state market regulation to fight 

market imbalances: minimum wages policy; employment protection 

legislation (EPL).

In highly developed countries, economy reacts on shocks mostly by change of 

the employment level rather than by adaption through the change in the average wage 

level. Wages turns out to be less flexible to market conjuncture on the micro level.

However, empirical assessment proves that employment in Ukraine is not
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characterized by high volatility. On contrary, wage adaption mechanism works much 

more efficiently. Such behavior is also observed across other post-Soviet countries, in 

particular in the Russian Federation. Wage dynamics was further reflected in the 

establishment of wages in a more flexible regime, so-called integrated wages. In 

Ukraine it is common that wage consists of two sources: basic rate - the official 

salary; “shadow bonuses” depending not only on one’s labor productivity, but also on 

the general state of economic development and on the growth of the specific industry. 

Such wage structure makes it possible to use it as a mechanism for adapting to 

changes in the labor market, optimizing cash flows by the enterprise management 

and, in general, offset the negative effects of market fluctuations, periods of crises 

and high inflation.

By applying econometrics methodology (linear regression and Vector 

autoregression models), I have already tested the following hypotheses:

1. Change in wages will directly affect the unemployment rate, (failed to reject)

2. Change in the share of shadow economy will indirectly affect the employment rate.

(failed to reject)

3. Change in wages will directly affect the size of the shadow economy, (rejected)

The results of the designed econometric models revealed that we can accept the 

first two hypotheses, but the third one has not been confirmed.

To continue my further research on the labor market stability I am going to enhance 

my analysis with System Dynamics approaches in order to test confirmed hypotheses 

with application of System Dynamics methods. Thus, the main objective o f the study 

is to build a comprehensive SD model of the labor market in Ukraine that could be 

used for scenario shock-analysis.

Current state. At the moment the model already consists of three submodels: 

demographic part, labor demand, and labor supply. The model will be complemented 

by the wage formation part to investigate the impact of changes in wages on 

unemployment in the short/long terms and analyze interconnections between wage 

level and unemployment rate and its possible short term effect on price index (to test 

Philips curve concept in case of Ukraine). The calculation of expected labor 

productivity will also be improved. Namely, the level of technological equipment will

6



be included as a factor of influence on productivity. For further scenario analysis, it is 

also planned to introduce a parameter - the level of shadow employment to analyze 

its impact on labor market stability.

CLD. Figure 1 presents the diagram of the expected interconnections of the 

main structural elements of the model based on their macroeconomic nature. 

However, during the simulations, the results can be adjusted.

Price Index -sc—-----------►  Min wage

Figure 1. Causal Loop Diagram of the simplified labor market model.

The diagram above contains 3 reinforcing loops and 2 counteracting. Elements

of reinforcing feedback loops:

Rl: Wage level, aggregate demand, labor employed, GDP.

R2: GDP, employment demand, shadow employment.

R3: Price index and wage level.

Elements of counteracting feedback loops:

C l: Unemployment rate, price index, wage level, aggregate demand, labor employed. 

C2: Labor employed, GDP, wage level.
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R1 illustrates the macroeconomic link between the main elements of the labor 

market. R2 reflects on our assumption that with a growth in production as well as in 

demand for employment, shadow employment gradually decreases. At the same time 

R3 explains link between wages and price index: as wage level rises, production costs 

also increase which creates pressure on prices.

The greatest research interest concentrated in analysis of the counteracting 

loops (Cl and C2) which plays a significant role in further policy design in order to 

define the most efficient regulation mechanism for the labor market. Cl is based on 

the Philips curve concept that we aim to test during the simulation. C2 reflects 

indirect relationship between wage level and labor employed (as wage is the price for 

labor, that means the higher the price is the lower demand level for it).

Apart from the testing indicated interconnections our study goal includes 

determining what factors can provoke shocks and evaluate system responses to them. 

In particular, how a change in unemployment will affect inflation and shadow 

employment dynamics influence wage level. Finally, it is also focused on assessing 

the efficiency level of the state financial policy, for instance wage management, 

determining the consequences of the dramatic change in the minimum wage for the 

Ukrainian labor market during the recent years.
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SYSTEM DYNAMICS INVESTIGATION OF 

WAGE-PRICE SPIRAL

The main idea of this work is to outline the wage-price spiral. A wage-price 

spiral is caused by the effect of supply and demand on aggregate prices. The value of 

the workers' services is derived from the value of the products they help to create. 

This is the doctrine and the meaning of productivity.

Our work is an application of MacroLab to the Ukrainian economy. MacroLab 

was developed by Professor David Wheat at the University of Bergen.

Wages are low or high because of the marginal productivity of the worker. 

What employer can pay for labor is determined by what the consumer is willing to 

pay the final product into which the labor enters.
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