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Abstract
The aim of this study is to analyze the correlation between the unemployment rate and the rate of growth 
in two European countries: Poland and Spain; the hypotheses put forward are verified with the use of 
data from a public database of the OECD for the years 2002–2015. The first hypothesis assumes the 
existence of a relationship between the unemployment rate and changes in GDP. The second indicates 
that for every 2–3 percentage point decrease (increase) of real GDP in relation to potential GDP, the 
unemployment rate increases (decreases) by 1 percentage point in the two countries surveyed. The cal-
culations verify positively the first hypothesis and, at the same time, falsify the second hypothesis for 
both countries.
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Introduction

Unemployment is a phenomenon that has a negative influence on individuals, families and the en-
tire economy . Job loss and problems with finding a new place of employment can become a cause 
of pessimism or apathy, or can bring about health and financial problems in a community . The 
economy grows then much more slowly, which is reflected in the level of GDP, and the income tax 
revenues paid to the budget of a country are reduced . The analysis of the relationship between 
GDP and unemployment raises key economic problems, which include economic development and 
unemployment, because the direction of changes in these variables determines, among other things, 
the level of prosperity, living standards and poverty rates in a country . At the same time, the 
increase in prosperity and living standards, as well as minimizing the poverty rate are main objec-
tives belonging to the framework of the economic policy of a country .

1 Unemployment and economic growth rate

For many years, the traditional (neoclassical) approach stated that economic growth depends on 
technological progress whereas the unemployment rate depends on the amount of the natural rate 
of unemployment, while there is no correlation between economic growth and unemployment rate 
(Zagler 2004, 3) . The above view evolved over time and, more and more often, various factors 
which are the source of economic growth and unemployment were pointed out . At the same time 
the relationship between unemployment and economic growth took different forms (Gruchelski 
2013, 23) . Therefore, the relationship between economic growth and unemployment is still the 
subject of many theoretical and empirical analyses, especially since the very existence of their 
interdependence does not raise major concerns today .

* The article is an effect of the project “Financialization — impact on the economy and society”, international 
conference, conducted by the University of Information Technology and Management in Rzeszów with Narodowy 
Bank Polski under the scope of economic education programme.
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The sensitivity of unemployment to economic fluctuations was a central element of Keynesian 
views . Moreover, the possibility of a short-term increase in unemployment as a result of cyclical 
fluctuations in the economy was also allowed by representatives of neoclassical economics (Kwi-
atkowski 2002, 99–120) . Hall and Taylor (2007, 211) point out that a negative correlation of the 
growth of domestic product and unemployment rate is one of the most reliable generalizations 
which economists have formulated . The main argument of Keynes’s theory is that the size of 
employment in an economy is determined by the size of effective demand, including consumption 
and investment demand . Consumer demand in turn depends on household income . Thus, Keynes 
negatively referred to the neoclassical thesis about a successful impact of cuts in nominal wages 
on employment growth . He stated that the reduction in nominal wages neither guarantees full 
employment nor an increase in production volumes (Gruchelski 2013, 79–80) . Another argument 
of this economist is the assumption of rigid nominal wages . While defining his theory of employ-
ment and unemployment, Keynes does not analyze the data for long-term growth . His theory can 
be defined as the theory of a short period of time . This does not mean that the implementation of 
a policy in the spirit of the theory of Keynes will have no impact on long-term economic growth 
and unemployment in the long term . It should rather be assumed that this impact will be visible . 
Keynesian theory also says that the level of effective demand depends on the size of production . 
The increase in effective demand leads to the increase in production and employment, and a de-
cline in unemployment . Insufficient demand causes in turn a reduction in production and a reduc-
tion in employment . This occurs when the sum of intended investments in the economy is less than 
the sum of savings corresponding to the income at full employment (Milewski and Kwiatkowski 
2005, 544) . Effective demand, which corresponds to full employment, is a special case, according 
to Keynes, which occurs only if the propensity for consumption and propensity for investment are 
in relation with each other (so-called optimum dependency) .

Keynes suggests monetary policy, through which the increase in money supply causes a reduc-
tion in interest rates, as a measure designed to stimulate effective demand, because this policy 
stimulates effective demand as well as production and employment resulting from, among other 
thing, investment growth . According to this economist, if at the same time there are economic 
recession and unemployment, and there are unused capital resources, then the growth of aggregate 
demand for goods and services usually leads to an increase in employment and production, and 
to a decline in unemployment (Gruchelski 2013, 82) . The eighties of the twentieth century showed, 
however, that increasing public spending to stimulate economic growth does not necessarily trans-
late into a decline in unemployment . Moreover, literature studies point to different interpretations 
of the dependence between Keynesian unemployment and economic growth . Now, the increase in 
unemployment can both accelerate and slow down economic growth because demand shocks, which 
have a positive influence, stimulate the economic growth and reduce the unemployment, whereas 
supply shocks have an impact on the growth of both unemployment and the economy . Therefore, 
to effectively fight unemployment, it is important to first of all identify its nature . Depending on 
whether the economy is struggling with Keynesian or classical unemployment (or perhaps the two 
types of unemployment occurring simultaneously), proper tools must be used, which will effectively 
fight it . Okun’s law is an example which gives an overview of the relationship between Keynesian 
unemployment and economic growth .

2 Okun’s law

One of the first modern economists who analyzed the relationships between changes in domestic 
product and unemployment was Arthur Okun whose theoretical model of the dependence: unem-
ployment — economic growth was based on the study of the economy in the United States (Ziomek 
2006, 17) . Okun’s law says that for each percentage point by which the actual unemployment rate 
is above the natural rate of unemployment, real GDP is 3 percentage point lower than potential 
GDP . The difference between the actual and potential level of output (Okun’s coefficient), is mostly 
comprised between 2 and 3 (Gruchelski 2013, 14) . Okun’s law can be expressed thus:
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U − U∗ = β(Y − Y ∗),

where:
Y — actual GDP (in %),
Y * — potential GDP (%),
Y − Y * — a gap showing the difference between actual and potential rate of growth,
U — actual unemployment rate (in %),
U * — the natural rate of unemployment (in %),
U − U * — a gap showing the difference between the actual level of unemployment and natural 

unemployment rate,
𝛽	 — Okun’s coefficient .

The value of the coefficient at a particular time is an approximation resulting, among other things, 
from the difficulty of measuring a number of determining changes in the product and the number 
of the unemployed . The coefficient also varies in time and is typical for the economy of a country 
(Ziomek 2006, 19) . According to the above formula, in order to prevent an increase in unemploy-
ment, the growth of actual and potential GDPs must be equal . On the other hand, to reduce the 
level of real unemployment, real GDP must grow faster than potential GDP (Gruchelski 2013, 84) . 
In other words, to increase the employment rate, GDP growth needs to be above potential product 
growth (Khemraj, Madrick, and Semmler 2006, 4) .

By referring to a gap between actual and potential value of both analyzed figures, the author 
measures the degree of utilization of production potential in the economy and indicates the amount 
of unused labor resources in the form of a group of the unemployed exceeding (numerically) the 
size of natural unemployment (Ziomek 2006, 22) . Okun showed that the decline in unemployment 
with an increase of the product is the result of many processes that trigger and accompany these 
changes . He came, among others, to a conclusion that the percentage decline in the unemploy-
ment rate is accompanied by the percentage increase in the number of hours actually worked per 
employee or an increase in weekly working hours . Another interpretation of Okun’s coefficient 
suggests that unemployment will decrease with the increase of income, when income growth will 
exceed the growth of productivity and population growth (Acocella 2002, 199) .

In summary, under Okun’s law the labor market is in equilibrium when the real unemployment 
rate is equal to the natural unemployment rate and the real gross domestic product is equal to 
potential GDP . Numerous empirical studies, whose aim was to investigate whether Okun’s law is 
confirmed in practice, indicate that in a short period of time Okun’s law does not work . On the 
other hand, it has been confirmed that it works in the long term (Klimczak and Wronkowska 
2010, 263–272) .

3 Okun’s law — a review of research

Okun’s analyses, published in 1962, were based on a simple model in which the change in the 
unemployment rate depended on the growth rate of real GDP . The study was based on quarterly 
data from the United States from the years 1947–1960 . The estimation of the coefficient at a rate 
of GDP growth that he obtained was −0,3, 1 which means that the average change in GDP of three 
percentage point is attributable to the change in the unemployment rate by one percentage point 
(Misztal 2014, 130) . The results obtained by Okun have become a point of reference for many re-
searchers analyzing the relationship between employment and economic growth in many countries . 
The results of research into the Okun relationship published over the past years can be divided 
into two streams . One of them suggests that economic growth and employment are not necessarily 
positively correlated . The other indicates the existence of a positive relationship between economic 
growth and employment . Below is an overview of selected studies with a particular emphasis on 
applied approaches and methods for the estimation of Okun’s coefficient .

1. [In the journal European practice of number notation is followed — for example, 36 333,33 (European style) 
= 36 333.33 (Canadian style) = 36,333.33 (US and British style). — Ed.]
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While examining the US economy Prachowny showed that Okun’s coefficient is not constant 
over time . He made attempts to separate the relationship between unemployment and production 
volume from such factors as productivity or the number of hours worked . The Okun’s coefficient 
that he received was −0,67, so these results highlighted the need to penetrate the essence and 
mechanisms related to Okun’s law (Prachowny 1993, 334–335) . Attfield and Silverstone (1997, 326) 
questioned the results obtained by Prachowny . They made an estimation of the relationship be-
tween unemployment and GDP using the US macroeconomic data and explained the discrepancy 
obtained by Prachowny as a result of the omission in the model of the integration of variables 
(variables are formed in the subsequent periods in a similar way) . The research made by Swan 
and Vistrand (2006, 16) indicates in turn that the average employment elasticity with respect 
to changes in GDP in Sweden (in 1980–2004) stood at 0,7 percentage point and did not change 
significantly over time . On the other hand, Lee, who estimated Okun’s coefficients for OECD 
member countries, noted that economic growth affects the growth of employment, and the impact 
of growth factors on changes in employment varies considerably between countries (Swane and 
Vistrand 2006, 8) . The significance of the relationship shown in these studies was lower than in 
the original article of Okun .

A significant influence of the economic growth on employment in OECD countries was ob-
served in turn by Schmid (2008, 9) and Onaran . However, this relationship was noticed only in 
the case of some countries covered by the analysis, and, what is more, employment elasticity with 
respect to the economic growth was relatively low in the short term . In the Czech Republic, Bul-
garia and Romania a total lack of impact of the economic growth on employment was observed 
(Onaran 2007, 26) . Herman, who made research into this relationship in Romania for the period 
1990–2010, arrived at the conclusion that there is a no impact of economic growth on employ-
ment (Herman 2012, 9) . On the other hand, Saget, who examined 11 countries in 1989–1998, 
divided them into those where employment growth seemed to be closely linked with economic 
growth (Poland, Hungary and Slovenia), while the Baltic states, Slovakia and Russia were classi-
fied by him as those countries where employment elasticity was much lower . However, in the case 
of Bulgaria, Romania and Ukraine, he did not find a statistically significant relationship between 
employment and economic growth (Saget 2003) . Ball, Leigh, and Loungani made a comprehensive 
study of different approaches to Okun’s law and methods of analyzing it . They used the data for 
twenty countries, including the original figures used by Okun . They pointed out that despite the 
possibility of using multiple approaches and strong heterogeneity of the results, the parameters of 
Okun’s model remain relatively stable, and observed that Okun’s estimates differ from later ones 
mainly due to the assumptions about potential GDP and the natural rate of unemployment, ad-
opted in the original study . They also challenged the criticism of some researchers in regard to the 
problem of linearity or instability of Okun’s coefficient in the business cycle, and recognized the 
differences shown to be negligible . The obtained parameters differed between countries, which had 
a mainly structural and institutional basis (Ball, Leigh, and Loungani 2013, 1–2) .

When analyzing Polish studies about the relationship between economic growth and employ-
ment, it is noteworthy to mention the research made by Ziomek . She analyzed the following 
values: the indicator of GDP growth, three variants of the index of unemployment rate dynamics, 
the dynamics index of the sold production of industry and the real and nominal value of the sold 
production of industry . These categories were linked in pairs, and then the relationship between 
variables forming them was studied . The author used two versions of the model . In the first one she 
considered unemployment as a dependent variable and GDP as an explanatory variable . In the sec-
ond model she adopted the opposite pattern of variables . The results she received in the course of 
the study confirmed the existence of a long-term relationship between the variables analyzed, but 
the strength of this relationship was considered an insignificant value . Okun’s coefficient ranged 
from −0,02 to −0,1 (Ziomek 2006, 251) . Dykas, Misiak, and Tokarski (2013) analyzed in turn, 
factors affecting the differentiation of unemployment rates registered at the level of provinces in Po-
land . The authors used a model in which an increase in unemployment rates (in subsequent years 
and in individual provinces) depends on their past values and growth rates of real GDP in provinc-
es with regard to a variable that controls the asymmetry of the relationship between unemployment 
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and GDP . They observed that the growth rate of real GDP by 1 percentage point causes (depending 
on the adopted method of estimation) the decline in the unemployment rate by about 0,32–0,33 
percentage points in OLS estimations (ordinary least squares method) and by about 0,38–0,39 
percentage points based on the GMM (generalized method of moments) (Dykas, Misiak, and To-
karski 2013, 19) . Majchrowska, Mroczek, and Tokarski analyzed in turn spatial differentiation of 
registered unemployment in Poland at the level of counties . The estimated elasticity of changes 
in unemployment with respect to changes in sold production of the industry ranged between 0,12 
and 0,15 . However, due to the lack of data on GDP at county level and thus the use of the data on 
the value of sold production of industry, this result cannot be compared with traditional analyses 
of Okun’s relationships (Majchrowska, Mroczek, and Tokarski 2013, 83) . Gajderowicz, Grotkowska, 
Wincenciak, and Wirtek took in turn the question of the sensitivity of unemployment in relation to 
changes in production volume aggregated in Poland in the years 1995–2011 . The authors used both 
methods described in world literature — the study based on the differences from the preceding year, 
as well as the deviations from the long-term value (representing an approximation of natural values 
of unemployment rate and of GDP) . The resulting estimates differed depending on the specifications 
of the model they adopted, but generally the estimates stood at approximately −0,4, which is the 
result that does not deviate significantly from the results obtained in previous studies for Poland 
(Gajderowicz et al . 2014, 39) . It is also worth mentioning the research made by Gruchelski, who 
analyzed the relationship of unemployment — economic growth in Poland in 1990–2007 against the 
background of the situation in the US and Japan in this period . The aim of the study was to in-
vestigate the relationship between the dynamics of growth of the national income and employment 
in Poland, and the definition of the role of the increase in labor productivity and capital efficiency 
in the national income within the analyzed period . As a result of this analysis, it was found that in 
1990–2007 the economic development in Poland was largely jobless (GDP growth was accompanied 
by a decline in employment) . In the analyzed period there was a high limit of jobless growth at the 
level of 4,2–5,0 percentage points . Gruchelski (2013, 237–239) compared this parameter with other 
European countries, such as Spain, Greece, Italy and France, for which the index in the 1990s 
ranged from 1,0–1,2 percentage points, for the Czech Republic it was 2,5 percentage point, Lithu-
ania 4,5 percentage point, Hungary 6,2 percentage point and 12,7 percentage point for Estonia . 
In this paper, Okun’s theory is the starting point to explore the relationship between the level of 
unemployment and changes in the rate of economic growth in Poland and Spain .

4 Verification of hypotheses and empirical analysis

The data for our study were taken from a public database of the OECD, both for Poland and for 
Spain . The econometric model used here is based on the data on the unemployment rate (uit ) and 
GDP (Yit ) for Poland and Spain on an annual basis, starting from 2002 and ending in 2015 (a 
total of 14 observations over a time series) . Two hypotheses were adopted for the empirical study:
1 . There is a correlation between the unemployment rate and the changes in GDP in Poland and 

Spain .
2 . For each 2–3 percentage points decrease (increase) of real GDP in relation to potential GDP, the 

unemployment rate increases (decreases) by 1 percentage point, both in Poland and in Spain .

Fig. 1. GDP rate of growth and unemployment rate for Poland in the years 2002–2015
Source: Own work based on OECD Database
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A modification in Okun’s law proposed by Gajderowicz, Grotkowska, Wincenciak, and Wirtek 
(2014, 43) was used for the empirical analysis . An additional variable was included in the model, 
so its final form was the following:
uit − u∗it = α+ β(Yit − Y ∗it) + γ(ui,t−1 − u∗i,t−1) + θ(ui,t−2 − u∗i,t−2) + πd2008−2011∆Yit + εit

where:
uit — unemployment rate in the year t in country i (Poland or Spain) (in %),
u∗it — the unemployment rate in equilibrium obtained by using the Hodrick-Prescott 

filter while taking into account the smoothing parameter 𝜆 = 100 (Hodrick 
and Prescott 1997),

Yit — GDP rate of growth in the year t in country i (in %),
Y ∗it  — potential GDP rate growth obtained by using the Hodrick-Prescott filter while 

taking into account the smoothing parameter 𝜆 = 100,
ui,t−1 — unemployment rate in the year t − 1 in country i (in %),
u∗i,t−1 — the unemployment rate in equilibrium rate in the year t − 1 in country i (in %),
ui,t−2 — unemployment rate in the year t − 2 in country i (in %),
u∗i,t−2 — the unemployment rate in equilibrium rate in the year t − 2 in country i (in %),
∆Yit — growth rate of the GDP in the year t in country i (in %),
d2008−2011 — a variable, which takes the value of 1 for the period of 2008–2011, and 0 in the 

opposite case,
α, β, γ, θ, π — parameters .

The introduction of the variable in the model is a derivative of the crisis taking place in 2008–2011, 
and the interaction of this variable with the GDP rate of growth allows to take into consideration 
a possible impact of this recession on the coefficient of Okun’s law for both Poland and Spain .

After estimating the parameters of the proposed model the following conclusions can be drawn 
for Poland: the value of 𝛽	 parameter that is associated with Okun’s law is negative and statistically 
significant (p = 0,042) . Thus, one must consider statistically significant the correlation between 
the GDP growth and fluctuations in the unemployment rate in Poland in the years 2002–2015 . The 
value of 𝛽	 parameter amounts to −0,36, which is the result that is very close to the estimations 
obtained by Gajderowicz et al . (2014, 45), who obtained the value of −0,4 based on the sample 
from 1995–2011 for Poland . This value of 𝛽	 parameter indicates that the 1 percentage point of 
GDP rate of growth in Poland is connected with an approximate 0,36 percentage point decrease 
in the unemployment rate . The obtained result was statistically significant and negative, which 
is consistent with the expected assumptions and economic interpretation . In summary, the cor-
relation described by Okun’s law is confirmed by the empirical estimation of the parameter of the 

Fig. 2. GDP rate of growth and unemployment rate for Spain in the years 2002–2015
Source: Own work based on OECD Database
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equation, according to the accepted model . The R-squared coefficient indicates a very good fit of 
the model at 95,47%, which means that 95,47% of the variation has been explained by this model .

In addition to estimating the parameters of the model for Poland, the estimation of coefficients 
for Spain was also made . Its results are shown in table 2 . In the case of Spain the estimation of 
𝛽	 parameter, which is linked to Okun’s law, is negative and statistically significant (p = 0,0001) . 
It must therefore be inferred that there exists a statistically significant correlation between the 
GDP growth and fluctuations in the unemployment rate in Spain in the years 2002–2015, just 
like in the case of Poland . The result should be interpreted as follows: the 1 percentage point of 
GDP rate of growth in Spain is connected with an average 1 percentage point decrease in the un-
employment rate . The R-squared coefficient obtained for the estimated model was 99,11%, which 
means that 99,11% of the variation is explained by the model, and the obtained result is even 
more accurate than in the case of Poland . The fit of the model to the example of Spain is shown 
graphically in figure 2 .

After calculating the coefficients, the hypothesis of the existence of a relationship between the 
unemployment and GDP in both Poland and Spain was positively verified . The lack of reasons to 

Tab. 1. Results of the estimation of the parameters of equation 2 using the OLS Method for Poland

Variable Parameter p-value
Constant −0,1080 0,5552
Yit − Y ∗it −0,3600 0,0428
ui,t−1 − u∗i,t−1 1,4141 < 0,0001
ui,t−2 − u∗i,t−2 −0,8077 0,0009
d2008−2011∆Yit −0,5407 0,2358

R-squared  .  .  .  .  .  . 0,9547 Adjusted R-squared 0,9288
F(4, 7)  .  .  .  .  .  .  .  .  . 36,9049 p-value (F)  .  .  .  .  .  . < 0,0001
Log-likelihood   .  .  . −7,3584 Akaike criterion .  .  . 24,7169
Schwarz criterion  . 27,1414 Hannan-Quinn  .  .  . 23,8193
rho  .  .  .  .  .  .  .  .  .  .  . −0,2469 Durbin-Watson  .  .  . −0,9983

LM test for autocorrelation of the order of 2
The null hypothesis: the lack of autocorrelation of the random component

The test statistic: LMF = 0,747909
with the value of p = P (F (2, 5) > 0,747909) = 0,519805

Tab. 2. Results of the estimation of the parameters of equation 2 using the OLS Method for Spain

Variable Parameter p-value
Constant −0,2697 0,0631
Yit − Y ∗it −1,0058 < 0,0001
ui,t−1 − u∗i,t−1 0,7369 < 0,0001
ui,t−2 − u∗i,t−2 −0,1668 0,0377
d2008−2011∆Yit 0,1628 0,2648

R-squared  .  .  .  .  .  . 0,9911 Adjusted R-squared 0,9860
F(4, 7)  .  .  .  .  .  .  .  .  . 195,0006 p-value (F)  .  .  .  .  .  . 2,9707
Log-likelihood   .  .  . −1,3064 Akaike criterion .  .  . 12,6128
Schwarz criterion  . 15,0374 Hannan-Quinn  .  .  . 11,7152
rho  .  .  .  .  .  .  .  .  .  .  . −0,6096 Durbin-Watson  .  .  . −2,1670

LM test for autocorrelation of the order of 2 
The null hypothesis: the lack of autocorrelation of the random component

The test statistic: LMF = 4,77948
with the value of p = P (F (2, 5) > 4,77948) = 0,0691193
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reject this hypothesis points to the logic of the mechanism of links between production and unem-
ployment described by Okun’s law . The second hypothesis assumed that for every 2%–3% decrease 
(increase) of real GDP in relation to potential GDP, the unemployment rate increases (decreases) by 
1 percentage point in both countries surveyed . The obtained results are the basis for rejecting the 
second hypothesis, assumed for both Poland and Spain .

Originally sounding Okun’s law (for every 2%–3% decrease (increase) of real GDP in relation 
to potential GDP, the unemployment rate increases (decreases) by 1 percentage point) calculated 
for US data, shows the rapid pace of change in case of Poland and Spain — i .e ., the unemployment 
in Poland and Spain is changing faster than the GDP, which is described by Okun’s coefficients 
indicated above .

Conclusions

The analysis carried out here has positively verified the hypothesis about the existence of the re-
lationship between unemployment and GDP both in Poland and Spain . The results also provide 
a basis for rejecting the second assumed hypothesis which states that for every 2%–3% decrease 
(increase) of real GDP in relation to potential GDP, the unemployment rate increases (decreases) by 
1 percentage point in both countries surveyed . The results obtained in the course of our research 
and the considerations included in this work are an attempt to develop a discussion on the es-
sence of the relationship between GDP and unemployment . A small number of studies (especially 
by Polish authors) on Okun’s law only confirm the need for further development of this type of 
research, which may lead to important insights in the analysis of cyclical changes in the economic 
situation, fluctuations of domestic product and unemployment level . The research into the relation-
ship between GDP and unemployment cannot be done without taking into account a wide range 
of factors that have an impact on this relationship . Only such an approach will give one a chance 
to understand and accurately explain the strength of the relationship between domestic product 
and unemployment .
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