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Abstract

In modern countries, there is request for focusing on budget policy. It is consequence 
of the weaknesses of previous ones. These policies were created to eliminate the resulting 
disparities in the past and they were successful in solving those problems, neglecting 
some categories whose negative effects will manifest later. The importance of achieving 
an adequate rate of GDP growth as well as employment is in the center of almost all 
economic policies. The differences are in the instruments and measures that must be 
taken to achieve them. This article addresses precisely these goals of macroeconomic 
stability and the correlation that exists among these categories. Proving this correlation 
is important because the adopted policies can be monitored more effectively, but on the 
other hand will serve as a reminder of the importance of the measures adopted in these 
categories and the related macroeconomic stability. The SPSS software package was 
used and its correlation and regression analysis to prove the dependency, and the data 
will serve as a theoretical overview of GDP and employment trends in EU.
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МАКРОЕКОНОМСКА АНАЛИЗА ГДП 
И ЗАПОСЛЕНОСТИ У ЗЕМЉАМА ЕВРОПСКЕ УНИЈЕ 

Апстракт

Код савремених држава се намеће неопходност усмеравања ка буџетској 
политици. Она је проистекла из слабости, односно недостатака претходних 
политика. Те политике су управо и настале ради отклањања насталих ди-
спропорција у прошлости и биле су успешне у томе, занеамрујући неке кате-
горије чије ће се негативно дејство тек касније испољити. Значај достизања 
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одговарајуће стопе раста бруто домаћег производа као и запослености се на-
лази у средишту готово свих економских политика. Разлике су у инструмен-
тима и мерама које је неопходно преузети ради њиховог остваривања. Овај 
рад се бави управо овим циљевима макроекономске стабилности и корелације 
која постоји међу овим категоријама. Доказивање ове корелације има значаја 
јер се мере усвојене политике могу ефикасније пратити али са друге стра-
не ће послужити као подсетник значаја усвојених мера на ове категорије и 
са њом повезане макроекономске стабилности. За доказивање зависности се 
користи софтверски пакет СПСС и у оквиру њега корелациона и регресиона 
анализа, а подаци ће послужити и за теоријски осврт кретање БДП-а и за-
послености на нивоу Европске уније. 

Кључне речи: бруто домаћи производ, запосленост, Европска Унија.

Introduction

Gross domestic product (GDP) is considered to be one of the most significant 
indicators of the  country’s economic development. It is certainly not the only one, but 
its movement is one of the most significant indicators of the successful implementation 
of appropriate economic policy measures. Many theorists talked about its importance 
and impact on the value of GDP is at the centre of almost all theories. In developed 
EU economies, there is the increase in public expenditures, fiscal revenues and budget 
deficits at all levels of institutional organization of public sector financing. Because of all 
these features and characteristics, it is accepted indicator of the healthiness of a country’s 
economy and therefore economists, financial analysts, consultants, managers, economic 
policy makers, and politicians are interested in its movement.(Dugalić, 2017) There are 
frequent comparisons of GDP and other macroeconomic indicators(Kovačević & Pavlović, 
2016) to establish a link between them. This paper will show whether there is a correlation 
between GDP and employment. The importance of examining this dependency is crucial 
to the effects of economic policies.(Popescu, 2016; Simić, Kosumi & Jialiang, 2019) 
Employment growth has multiplied effects on the economy.(Myślińska, 2006) Its increase 
reduces social transfers to unemployed persons but also increases production, which can 
again affect employment growth. The basic postulate of Keynesian theoretical thought 
was to achieve a level of full employment whereby the role of money was put aside and 
had a secondary importance. This resulted in major inflationary shocks that can drag 
the economy into a recession phase. When it comes to that stage of the economic cycle, 
production falls, and consequently, employment and finally GDP. This mechanism is an 
indicator of the importance of a systematic approach in defining economic development 
policies that will consider all elements of macroeconomic stability and their synergistic 
effect.(Joldić, Vasiljević & Krstić, 2018) Entering into a prosperous phase of the economic 
cycle and the associated GDP, and employment growth, will attract additional investment.
(Mordecki, & Ramirez, 2018) Growth in investment activity will again induce GDP and 
employment growth but also a positive foreign trade balance. (Ines, Cinzia, 2009).
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Theoretical review of GDP and employment growth 
rates in EU Member States

This part of the article will show GDP growth and employment rates in EU member 
states. Analyzed data refer to the last quarter of 2017 and the all thre quarters of 2018 
and after that  will be made statistical analysis and the results will be presented in the 
discussion section of the results.

Table 1: Unemployment rates in the EU Member States for 2018.

State Unemployment % State Unemployment %

Czech Republic 2.2 Belgium 6.4

Malta 3.3 Estonia 6.5

Germany 3.4 EU-28 7.1

Hungary 3.7 Portugal 7.4

Netherlands 3.9 Lithuania 7.5

UK 4.1 Slovakia 7.5

Poland 4.4 Latvia 7.9

Romania 4.5 Finland 8.2

Denmark 4.8 EA-19 8.5

Austria 5.0 France 8.8

Bulgaria 5.2 Cyprus 9.1

Slovenia 5.2 Croatia 9.4

Luxembourg 5.4 Italy 11.0

Ireland 6.1 Spain 16.1

Sweden 6.2 Greece 20.6

Source: Eurostat

In Table 1, countries are ranked by increasing unemployment rate, which 
can be used for comparation of its percentages. The Czech Republic has the lowest 
unemployment rate in the European Union with only 2.2% and is the only country with 
a lower unemployment rate then 3%. The following group of countries includes those 
with unemployment rate up to 4%, Malta (3.3%), Germany (3.4%), Hungary (3.7%) and 
the Netherlands (3.9%). The group of countries where unemployment rate is up to 5% 
belongs to the United Kingdom (4.1%). Poland (4.4%), Romania (4.5%) and Denmark 
(4.8%). Austria, Bulgaria, Slovenia and Luxembourg have unemployment rates of 5.0%, 
5.2%, 5.2% and 5.4% respectively. The unemployment rate in EU is 7.1%, but most 
countries have an unemployment rate below the average. This majority is almost 71% 
of the Member States. Certainly this is out of the ordinary. The crisis that has been in 
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Greece for more than a decade, as well as a huge amount of public debt and the decrease 
in gross domestic product (GDP) and thus employment, have a significant impact on this 
situation. Unemployment at the level of 20.6% certainly has a significant impact on the 
EU average unemployment rate. Less than 30% of countries have unemployment at EU 
level. Analyzing situation without Greece, EU average unemployment rate would be 6.4%. 
The achieved level of employment is one of the most significant indicators of the level of 
economic development.(Ciuhu, & Vasilie, 2018) Particularly painful for the transition 
countries is the employment and measures for increasing the number of employees 
are necessary factor for economic growth.(Đuričin, 2011) In addition to employment, 
GDP growth and inflation are indicators whose trends define the character of transition 
process. (Malešević-Perović, 2008)

 
Table 2: Quarterly employment growth rates in EU Member States 

Percentage change compared to the 
previous quarter

The percentage change compared to 
the same quarter of the previous year

Year 2017 2018 2017 2018

Quarters Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

       States

Belgium 0.3 0.3 0.3 0.4 1.2 1.2 1.1 1.4

Bulgaria 0.4 0.0 -0.2 -0.3 2.4 1.2 0.2 -0.9

Czech Republic 0.0 0.6 0.6 0.0 1.4 1.8 1.9 1.1

Denmark 0.4 0.6 0.4 0.3 1.7 1.9 2.0 1.8

Germany 0.3 0.5 0.2 0.3 1.4 1.5 1.3 1.3

Estonia 1.4 -1.4 1.3 -0.8 5.7 0.9 2.7 0.5

Ireland 1.2 0.7 0.7 - 3.5 3.2 3.4 -

Greece -0.1 0.5 1.0 0.0 1.9 1.6 1.7 1.4

Spain 0.4 0.5 0.7 0.4 2.5 2.1 2.2 2.0

France 0.3 0.3 0.1 0.1 1.4 1.3 1.0 0.8

Croatia 0.2 0.4 0.0 -0.2 3.8 4.6 2.3 0.3

Italy -0.3 0.2 0.6 -0.3 0.9 0.4 1.1 0.3

Cyprus 1.0 0.7 1.0 0.8 4.4 4.3 4.3 3.7

Latvia 0.9 0.9 -0.3 0.7 0.9 1.7 2.0 2.2

Lithuania 0.2 0.0 0.7 0.8 -0.5 0.1 0.5 1.7

Luxembourg 1.1 1.0 0.9 0.7 3.6 3.7 3.8 3.7

Hungary 0.7 0.7 0.5 0.5 2.0 2.4 2.3 2.3

Malta 1.4 1.4 1.4 0.9 4.8 5.6 6.0 4.9
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Netherlands 0.7 0.7 0.5 0.6 2.3 2.6 2.4 2.5

Austria 0.6 0.3 0.4 0.3 1.8 1.9 1.9 1.6

Poland -0.5 0.2 1.3 -0.2 0.5 0.4 0.7 0.9

Potrugal 0.7 0.8 0.0 0.5 3.2 3.2 2.1 2.1

Romania -0.2 0.7 -0.1 -0.1 2.1 1.8 -1.5 0.2

Slovenia 0.8 0.8 0.7 0.7 3.0 3.3 3.0 2.8

Slovakia 0.6 0.5 0.5 0.4 2.2 2.2 2.1 1.9

Finland 1.0 0.9 0.6 0.3 2.1 2.3 2.9 2.7

Sweden 0.4 0.5 0.3 0.3 2.1 2.0 1.7 1.6

UK 0.3 0.6 0.1 0.1 1.0 1.3 1.0 1.1

Source: Eurostat

If we look at the percentage changes in consecutive quarters, we can see that are 
positive in almost all countries, which leads to the conclusion that employment almost 
exclusively increased in almost all countries in 2018 and the last quarter of 2017. This 
situation is the goal of every market economy and a precondition for achieving positive 
results and trends in other indicators of macroeconomic stability.(Zrinščak, 1997) There 
are significant deviations from the positive trend in Bulgaria because in the second quarter 
employment felt by 0.2% and in the third by 0.3%. The biggest decline was achieved in 
the first quarter of 2018 in Estonia, where it decreased by 1.4%, offset by a 1.3% increase 
already in the next quarter. In Romania, there has been a decline in employment in three 
of the last four quarters and in the first quarter of 2018 there was a 0.7% increase in 
employment. If we compare the quarters of one year with the same in the previous one, 
we can also see a positive trend. As the comparison period is longer the percentages will 
be certainly higher as they are related to the period of one year.

Employment decreased by 0.9% in the third quarter of 2018 compared to the same 
in 2017. The second and last case of the decrease in employment was recorded in the 
second quarter of Romania, where the employment rate was 1.5% lower than in the same 
quarter of the previous year. The highest employment growth was recorded in Estonia 
in the last quarter of 2017 and was 5.7%. In other countries, consiedring a period of one 
year, employment is rising, which is certainly a consequence of a well-managed budgetary 
policy and the achievement of one of the basic macroeconomic goals - employment. The 
importance of achieving a satisfactory level of employment is enormous because under-
employment, by all macroeconomic indicators, has the most negative consequences.
(Paul, 2001). The negative impact of rising unemployment is reflected in all spheres of 
social life.(Winkelmann, & Winkelmann, 1997)

In addition to the employment rate, more detailed statistical analysis also requires 
data on GDP growth rates, which can be found in the following table.
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Table 3: Growth rates of GDP by quarters in EU Member States 
Percentage change compared to the 

previous quarter
The percentage change compared to 

the same quarter of the previous year

Year 2017 2018 2017 2018

Quarters Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

           States

Belgium 0.7 0.3 0.3 0.3 1.9 1.5 1.4 1.6
Bulgaria 0.7 0.9 0.8 0.7 3.5 3.5 3.4 3.1

Czech Republic 0.7 0.5 0.7 0.6 5.0 4.1 2.4 2.4
Denmark 0.8 0.4 0.2 0.7 0.9 -1.1 0.2 2.0
Germany 0.5 0.4 0.5 -0.2 2.8 2.0 1.9 1.2
Estonia 1.9 0.1 1.4 0.4 4.9 3.5 3.8 3.9
Ireland 2.6 -0.4 2.5 - 5.4 10.2 9.1 -
Greece 0.2 0.5 0.4 1.0 2.1 2.5 1.7 2.2
Spain 0.7 0.6 0.6 0.6 3.1 2.8 2.5 2.5

France 0.7 0.2 0.2 0.4 2.8 2.2 1.6 1.4
Croatia 0.2 0.8 1.0 0.6 2.4 2.6 2.8 2.7

Italy 0.3 0.3 0.2 -0.1 1.6 1.4 1.2 0.7
Cyprus 1.0 1.1 0.8 0.8 3.5 4.1 4.0 3.7
Latvia 0.8 1.5 1.2 1.7 4.8 4.8 4.6 5.3

Lithuania 1.3 1.0 0.9 -0.3 3.8 3.7 3.8 2.9
Luxembourg 1.4 0.9 0.0 - 2.8 3.2 3.1 -

Hungary 1.3 1.3 1.1 1.3 5.0 4.8 4.8 5.2
Malta 0.6 0.9 2.5 3.6 5.0 4.6 6.2 7.9

Netherlands 0.9 0.5 0.7 0.2 2.9 3.0 2.9 2.4
Austria 0.8 0.9 0.3 0.3 2.8 3.2 2.8 2.4
Poland 1.2 1.6 1.1 1.7 4.6 5.0 5.2 5.7

Potrugal 0.8 0.4 0.6 0.3 2.5 2.2 2.4 2.1
Romania 0.4 0.3 1.5 1.9 6.6 4.3 4.3 4.1
Slovenia 2.0 0.6 0.9 1.3 6.3 5.1 4.6 5.0
Slovakia 1.1 1.0 1.2 1.1 3.7 3.9 4.3 4.5
Finland 0.7 0.9 0.3 0.4 2.7 2.5 2.3 2.5
Sweden 0.6 0.8 0.5 -0.2 2.7 3.3 2.6 1.7

UK 0.4 0.1 0.4 0.6 1.4 1.1 1.2 1.5

Source: Eurostat

Comparing GDP growth rates by quarter, it is clear that, globally, they are positive 
with minor or major variations by countries. Gross domestic product (GDP) growth is 
the precondition for sustainable development.(Milosavljević, Pantelejić, & Međedović, 
2019) Cases of negative growth rates are in Germany in the last quarter, as well as in 
Italy and Lithuania. Other countries achieved positive GDP growth. In most countries 
quarterly growth is below 1%, but there are cases when it varies considerably. In Malta in 
the last quarter of 2018 growth rate was 3.6%. It should be emphasized that in Ireland in 
the last quarter of 2017 was recorded a significant growth rate of 2.6% compared to the 
previous quarter of the same year.
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Considering the time period of one year and comparing the growth rates of the same 
quarters in consecutive years results and conclusions are similar. Positive growth rates are 
clearly visible in Denmark in the first quarter of 2018. Rate values vary, with the highest 
growth rate in Ireland in the first quarter of 2018, when GDP growth was 10.2% compared 
to the same quarter of the previous year. Slovakia is an example of the country with not only 
a positive rate of growth of GDP, but also the rates are higher for every consecutive quarter, 
and because of that is unique country in the list of countries in the table.

Slovenia is experiencing growth rates that are exceptional but the trend is declining. 
Positive GDP growth rates and employment rates evident in the EU member states 
should be achieved through economic policy measures in transition countries as they 
are necessary in the process of accession to the European Union.(Petrović, 2019) Positive 
rates of GDP growth and employment in the most EU countries indicate coordinated 
policies on the most important economic categories, and the harmonization process will 
certainly improve results.(Sterlacchini, 2009) The importance of GDP and employment 
growth is important not only for the economic progress of the country but also for raising 
the level of conscience of the importance of ecology as one of the important factors of 
overall social well-being. (Gardiner, & Hajek, 2017)

Research methodology

In purpose of examining the dependence of the GDP growth rate and employment 
rate was used the SPSS software package within correlation and regression analysis. The 
reasons for this type of analysis are explained in the introductory part and refer to the 
recommendations of numerous authors. The data used was taken from Eurostat and will 
be presented in the next section of the discussion of the results.

An interpretation of the Pearson correlation coefficient (in the case of a normal 
distribution) will show the strength of the relationship and the significance level p the 
statistical significance of the result.

In theoretical considerations, the following models are used:
X- growth rate of gross domestic product (GDP)
Y- employment growth rate
The sum of the squares of the variable X is equal to the sum of the squares of the 

deviation of the value of the variable X from its average value:

2

1
( )

n

i
i

SSxx X X
=

= -∑
The average value of the variable X is equal:

1

1 n

i
i

X X
n =

= ∑
The sum of squares of variable Y is equal to the sum of squares of the deviation of 

the value of variable X from its average value:

2

1
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SSyy Y Y
=

= -∑
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The average value of the variable Y is equal:

1

1 n

i
i

Y Y
n =

= ∑
The sum of the product of the variables X and Y is equal to the sum of the product 

of the deviation of the values of the variables X and Y from their averages:

( )( )i iSSxy X X Y Y= - -∑
The correlation coefficient is equal to the ratio:

SSxyr
SSxx SSyy

=
∗

After correlation was examined the dependence of the growth of employment rate 
on the growth rate of gross domestic product(GDP), and the theoretical representation 
of the model can be presented as: 

i i iY a bX= + +∈         1,  2,  .....,i N=
Yi - i-th dependent variable (employment growth rate)
Xi - i-th independent variable (GDP growth rate)
a, b - constants, regression parameters
ϵi - residuals
The least squares method implies that the parameters of the model are estimated 

so that the sum of the squares of the residuals, i.e. vertically measured deviations of the 
sample data from the points on the regression line estimated from the sample: 

2 22

1 11
( ) ( ( ))

n n

i i

n

i
i

i
i i

Y Y Y a bY
∧ ∧

== =

= - = +∈ -∑ ∑∑
be minimal.
For the regression linear equation Y a bX= + , the estimates for the parameters 

a and b are

a Y b X
∧ ∧

= -

2

cos( , )X Yb
Snx

∧

=

It is confirmed that the estimates achieved by this method are the best linear 
estimates, objective and stable.

The coefficient of determination can be used to check the quality of the model 
evaluation:
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which will be used and the value of the model will depend on R² and its proximity to value 1.
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Results and discussion

Correlation and regression analyzes were used to examine the relationship between 
growth rates of GDP and employment. The importance of implementation of this analysis 
will have significant effects on many spheres of social life.(Amores & Castilo, 2017) GDP and 
employment trends can also have significant effects on gas emissions.(Barker et al., 2016)  
The idea of implementation this analysis is also based on the results of the same analysis 
in the case of Hong Kong.(Chiang, Tao, & Wong, 2015) Preliminary tests of normality 
of distribution and homogeneity of variance were done in order to be able to implement 
correlation analysis. Tests results justified the use of the Pearson correlation coefficient. The 
value of the Person’s correlation coefficient will be presented in the following table.

Table 4: Results of correlation analysis

Correlations (Spreadsheet1) Marked correlations are significant at p < .05000 (Casewise deletion of 
missing data)

Employment growth rate

GDP growth rate 0,365

Source: Authors’ representation based on SPSS

The relationship between employment and GDP is also statistically significant, since 
p < 0.05, and accomplished correlation is characterized by the character of moderately 
positive dependence.

Regression analysis was used to show the justification of the model and served to 
formulate the regression equation.

Table 5: Results of the regression analysis

Dependent
Varable Employment

Multiple
R 0,364

Multiple
R2 0,533

Adjusted
R2 0,099

SS
Model 6,860

df
Model 1

SS
Residual 6,860

Df
Residual 44,652

MS
Residual 1,717

F 3,994
p 0,046

Source: Authors’ representation based on SPSS
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Regression analysis shows that GDP explains 53.3% of the total variance, which 
makes this model justifiable and it is possible to formulate a regression equation.

 :    1.76  0.608 *  Regression Equation Employment GDP= +

A similar analysis was conducted by Popescu(2016). The analysis was based 
on establishing the correlation between GDP and unemployment in the period 2003-
2014. The results are statistically significant. A strong negative link was found between 
GDP and unemployment, 0.829r = - , which is once again a confirmation of the link 
between employment/unemployment and GDP.

Conclusion

Focusing on budget policy is the feature of modern states. This is a result of the 
weakness of the mechanisms that led to the significant amounts of public debts and 
budget deficits. The allocation of budgetary resources has the influence on the most 
important macroeconomic aggregates in order to achieve a significant level of GDP 
and employment growth. Many authors have studied these categories and examined the 
dependence of macroeconomic indicators. This paper examines the correlation of GDP 
and employment as well as the statistical validity of the results. The subject of analysis is 
data of the movement of these categories in the EU Member States. The result serve as 
an indicator of the successful implementation of economic policy measures and these 
measures must also be used by countries in transition in order to join the European 
Union. The results shows positive trends in both GDP growth and employment rates. 
Statistical analysis of the data was done in the SPSS software program. A moderate 
positive correlation between GDP and employment was found, r = 0.365 and the results 
are statistically significant p < 0.05. The significance of these result which is established 
correlation, is reflected in the necessity of systematically enacting economic measures 
whose positive consequences can be multiplied just as negative, which was often the 
case in the past. Entering the recession phase is inevitable in the economic cycle, but the 
losses incurred in this phase of the economic cycle must be such that, upon entering the 
prosperous phase, they can be quickly offset.
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