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Abstract: This paper examines two major aspects, firstly, three logi-
cally linked theses between the following macroeconomics – related aggre-
gate values: rate of GDP growth, growth of employment, growth of the real 
net salaries, and growth of labor productivity, via a Case Study of the coun-
try, while the second aspect it, examines refers to the conditions under which 
Macedonian economic growth might be stable in the term of the dynamics on 
the long run, by assessing the economic stability. According to the, neoclassi-
cal growth theory we are testing three theses in the defined intervals and time 
series through the four aggregates value during the period of 2000 to 2020 in 
case study of Macedonian economy, in order to explore the Macedonian strong 
stable and the dynamics economic growth on long run in future. The first thesis 
is that, there is a high correlation between the rate of growth of the employ-
ment and rate of growth of the GDP. Our second thesis is that, there is a high 
correlation between the increase in the number of employees and real GDP 
growth in the considered period. The third thesis is that, there is a high correla-
tion between the increase in the average real net salary and real GDP growth in 
the considered period. Further research is necessary to seek conditions under 
which alternative economic growth paths are likely to become stable in the 
long-term perspective in case of the Macedonian economy. 
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INTRODUCTION

Macroeconomic analysis of only three Macedonian aggregates, such 
as real GDP, employment, real wages and labor productivity, can answer the 
question: is Macedonian economic growth sustainable in the long term.

The macroeconomic analysis that is the subject of this paper includes 
three relevant “revenue” aggregate indicators, which does not mean that other 
real indicators such as growth of fixed assets investment and growth of public 
debt are not important for such a research. Namely, the character of this paper 
limits the space for research. In fact, this research focuses only on certain “in-
come” macroeconomic indicators such as real gross domestic product (GDP), 
real wages and labor productivity measured as a ratio of GDP and number of 
employees, primarily because of their importance for establishing of sustain-
able economic growth in the long run in any economy. The analysis should 
answer the hypothesis: Macedonian economic growth is sustainable in the long 
run. The acceptance or rejection of this hypothesis will be through testing of 
the following auxiliary hypotheses.

First hypothesis: There is a high correlation between the increase in 
the number of employees and the real GDP growth in the period under review. 

Second hypothesis: There is a high correlation between the increase in 
the average real net wage and the real GDP growth in the period under review.

Third hypothesis: There is a high correlation between labor productiv-
ity growth and real GDP growth in the period under review. 

The choice of the three auxiliary hypotheses is not random at all. Name-
ly, according to the neoclassical theory of growth4 and the aggregate produc-
tion function, the sustainable long-term economic growth of any economy 
is associated with a high positive correlation dependence between employee 
growth, real GDP, real net wage growth and labor productivity growth.

However, during the research we faced a serious inconsistency of the 
time series for the analyzed period 2000-2020, namely the aggregate real wage 
and the aggregate number of employees in the country. The statistical incon-
sistencies of the time series are methodologically resolved by dividing the time 
series into three sub-periods, harmonizing with the real circumstances arising 
4  Robert M. Solow, Technical Change and the Aggregate Production Function, The 
Review of Economics and Statistics Vol. 39, No. 3 (Aug., 1957), pp. 312-320; Barro, 
R.J. and Sala-i-Martin, X. (2004) Economic Growth. 2nd Edition, MIT, Cambridge; 
Fisher, E. P. (1992). The impact of play on development: A meta-analysis. Play & 
Culture, 5(2), 159–181.
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from the statistical inconsistencies. Namely, the statistical indicators of the 
correlation between the analyzed income aggregates were first researched in 
the time sub-periods, and later they were analyzed for the whole time series 
with certain remarks. 

As authors of this paper, we were faced with a challenge, first to face all 
statistical inconsistencies and second to offer certain methodological solutions 
to overcome them, in order to fully understand one of the most important pe-
riods in the economic history of the country, faced with one an internal shock 
with the 2001 war and three external shocks, such as the Great Depression 
2006-2009, the debt crisis in the EU in 2012, and the Covid pandemic 19.

1. THE MOVEMENT OF THE TOTAL NUMBER OF 
EMPLOYEES IN THE PERIOD 2000-2020 

Part of our analysis covers the movement of the total number of em-
ployees in the period under review and its correlation with the movement of 
gross domestic product (GDP). Having in mind the previously stated in this 
section, we will refer to the movement of the total number of employees, for 
which we will use the data published in the Annual (hereinafter referred to as 
the Yearbook), issued by the State Statistical Office (hereinafter SSO). 

Regarding the sources and methods of collection, it should be noted that 
the data on employees up to 2009, shown in the Yearbook are obtained on the 
basis of reports on employees collected regularly since 1952 from all business 
entities. Furthermore, since 2011 these data have been obtained on the basis of 
the “Employee and Salary Report” which is collected from selected business 
entities as well as from their units that operate in different municipalities.

A second important element of our considerations is the scope of the 
data. In this part it is important to note that from 2003 the SSO shifts from a 
semi-annual to an annual period of implementation and processing. This re-
search covers business entities of all forms of ownership, and in 2004, for the 
first time, the number of employees includes employees of the Ministry of 
Defense and the Ministry of Interior. During the implementation of the annual 
survey on employees and salaries, the so-called “territorial principle of obser-
vation” was adopted, by which the municipality is taken as a basic territorial 
unit. This means that if the business entity has its own business or work units 
outside the territory of the municipality where the business entity is headquar-
tered, it does not display data on these units in its report, because they are 
obliged to submit their own special report to the statistical authority to which 
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territory are located. The business or work unit shows the activity it performs, 
not the activity of the business entity to which it belongs. 

Furthermore, the third important element for our considerations is what 
is meant by the term “workers”. Thus, according to the SSO methodology, 
the term “workers” means all persons who have an employment relationship 
with the business entity, with that employment relationship being their only 
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and main occupation, regardless of whether they work part-time or part-time, 
as and whether they work full time or shorter than full time. Furthermore, 
students in the economy and persons punished with social-correctional work 
are not considered as workers, and the number of employees does not include 
persons who self-employed, as well as individual farmers. Thereby, the data on 
the annual average of workers are calculated with arithmetic mean of the data 
obtained from the semi-annual reports from March 31 and September 30, when 
the coverage of the reporting units is almost complete. 

Table 1 gives the data on the movement of the total number of employ-
ees in the period 2000-2020, whereby the chain indices for the movement of 
the number of the total number of employees are calculated (column increase 
of employees). Regarding the data given in Table 1, it is necessary to note 
that they contain different coverage for the periods 2000-2003 and 2004-2020, 
which should be taken into account in the following considerations. 

2. THE MOVEMENT OF NOMINAL AND REAL NET 
SALARIES IN THE PERIOD 2000-2020

The second element required for our reviews are the actual net wag-
es for the period under review. We will calculate them using the data on the 
nominal net salaries contained in the Annual and the data on the increase in 
the cost of living, downloaded from the website of the SSO5. Before we move 
on to reviewing this data, we will look at the methodology used by the SSO to 
obtain it. 

As for the sources and methods of collecting data on average net wag-
es published in the Yearbook, it is important to note that they are collected 
through the Monthly Report on Employees and Net Wages Paid introduced 
in early 1963. Furthermore, the monthly statistical report on employees and 
salaries covers business entities from all three forms of ownership. Thereby, 
the business entities in which the salaries are monitored from month to month 
are selected respecting the criterion of minimum representation of 70% of the 
employees in the municipality, sector of activity and in the branches of activity. 
So, it is a coverage of at least 70% on the three bases, so the state gets coverage 
of about 92% of employees. 

Furthermore, the third important element for our considerations is what 
is meant by the term “paid net wages”. Namely, according to the methodology 

5  http://www.stat.gov.mk/
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used by the SSO, the term “paid net wages” means the average earned income 
per month (year) per employee, earned for full-time, shorter and longer work-
ing hours (overtime). The total paid net salaries also include: compensation 
of the net salary from the funds of the business entity for annual leave, public 
holidays, paid leave for up to seven days, paid leave for professional develop-
ment, for sick leave up to 60 days (until 2004), ie 21 day (since 2005) etc .; 
compensation of the net salary at the expense of other business entities, for the 
time spent on exercise at the invitation of a competent state body, civil protec-
tion, for performing civil duties, etc.; Reimbursement of net salary for previous 
months paid during the reporting month (arrears).
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Table 2 shows the data on the movement of the average paid net salary 
in the period 2000-2020 and the increase in the cost of living, with the base 
year being 2000. Furthermore, in the fourth column of Table 2 the average 
real-net salary is calculated, in the fifth column the chain indices for the move-
ment of the average real-net salary are calculated and in the sixth column the 
data on the real growth of the gross domestic period for the considered period 
are given. From the data in Table 2 it can be noticed that in 2009, compared to 
2008, we have a drastic increase in both the average nominal net salary and the 
average real net salary. However, since the beginning of 2009 in the country 
the so-called gross salary has been introduced, with which the food allowances 
are transportation to the workplace have been merged into salaries, so in order 
to get a realistic picture of the income movement of employees in the period 
under review we will do them for three subperiods: 2000-2003, 2004-2008 and 
2009-2020. 

1. LABOR PRODUCTIVITY IN THE PERIOD 2000-2020 

 One of the important components for assessing whether an economy 
has stable economic growth over a long period of time is labor productivity 
and its correlation with GDP. Realistically, labor productivity should be calcu-
lated as a quotient of GDP and the total number of working hours, but neither 
the SSO nor the National Bank (NBRM) has valid data for such a calculation. 
Therefore, the NBRM in the methodology that uses labor productivity calcu-
lates it as a quotient between GDP (production method) and the total number 
of employees, obtained according to the labor force survey conducted by the 
SSO. We think that this method is quite rough and inaccurate, because it is 
unrealistic for the employees in the agriculture who are obtained according to 
the labor force survey to be engaged during the year full time. 

There is also inconsistency in the data used by the NBRM, because 
according to them in some years in agriculture in the first and fourth quarter 
there are more employees than the second, which according to the volume of 
agricultural activities is practically impossible. Therefore in our reviews to cal-
culate labor productivity we will use employee data that we used in previous 
reviews. Due to the lack of data on the total number of working hours, we will 
calculate labor productivity as a quotient between GDP and the total number 
of employees. Table 3 shows the calculations for labor productivity, as well as 
its changes in the period 2000-2020.
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In the fifth column of Table 3, the change in labor productivity is calcu-
lated, ie the chain indices for labor productivity are given. Calculations show 
that in 2004, compared to 2003, labor productivity fell by 0.322, ie. by 32.2%, 
which is certainly an unrealistic indicator. Namely, as we already said in 2004, 
for the first time, the number of employees includes the employees from the 
Ministry of Defense and the Ministry of Interior, and we have already men-
tioned that with certain measures exactly this year the work on the black mar-
ket has been reduced, t. e. many people who were actually employed until 2004 
were not registered as such. This is another reason in further considerations to 
divide the period 2000-2020 into the mentioned three sub-periods. 
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2. HYPOTHESIS TESTING

In this section we will test the three hypotheses, which are the basis for 
us to answer the question: Are the economic trends in the period 2000-2020 in 
function of stable economic growth over a long period of time.

2.1 TESTING OF THE FIRST HYPOTHESIS 

Testing the first hypothesis: 
There is a high correlation between the increase in the number of 
employees and the real GDP growth in the period under review. 

we will do it by calculating the correlation coefficient between the growth 
of the number of employees and the real GDP growth for each of the peri-
ods 2000-2003, 2004-2008 and 2009-2020. As we said, the reason for this 
approach is that in the period 2000-2003 we do not have full coverage of em-
ployees and the introduction of the so-called gross salary in 2009, which is also 
a qualitative change. Table 4 shows the data and calculations for the correlation 
coefficient for the period 2000-2003. 

From the data given in Table 4 we have 
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 so for the correlation coefficient for the period 2000-2003 
we have 
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= = −
        (1)

Furthermore, Table 5 provides the data for calculating the correlation 
coefficient for the period 2004-2008. 

From the data given in Table 5 we have 
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 so for the correlation coefficient for the period 2004-2008 
we have 

0,560534r = .      (2)

Table 6 provides the data for calculating the correlation coefficient for 
the period 2009-2020. 
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From the data given in Table 6 we have 
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 so for the correlation coefficient for the period 2009-2020 
we have 

0,720358r = .      (3)

From the previous calculations, we can conclude:
- first, in the first subperiod (2000-2003) there is no correlational 

dependence ( 0,11214r = − ) between the increase in the number of 
employees and the real GDP growth of only 0.925% on average, due 
to the war in 2001 and with an average budget deficit of 2.425%;

- secondly, in the second sub-period (2004-2008) there is a small 
correlation between the increase in the number of employees and 
the real GDP growth with a correlation coefficient of 0,560534r =  
and the average budget deficit of only 0.12%; and

- third, in the third subperiod (2009-2020) there is a medium 
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correlation dependence ( 0,720358r = ) between the increase in the 
number of employees and the real GDP growth, primarily as a result 
of higher employment in the public sector and an average increase 
in the budget deficit of 3.3415%.

Hence, it can be concluded that for the entire analyzed period (2000-
2020) there is not always a high correlation between the increase in the num-
ber of employees and the real GDP growth, but in the sub-period 2009-2020 
there is full data consistency and average correlation dependence.

2.2 TESTING OF THE SECOND HYPOTHESIS  

Testing the second hypothesis: 
There is a high correlation between the increase in the average real 
net wage and the real GDP growth in the period under review. 
we will do it by calculating the correlation coefficient between the 

growth of the average real net wage and the real growth of GDP for each of the 
periods 2000-2003, 2004-2008 and 2009-2020. 

Table 7 gives the data and calculations for the correlation coefficient for 
the period 2000-2003. 

From the data given in Table 7 we have 
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 so for the correlation coefficient for the period 2000-
2003 we have 

0,904392=r .      (5)

Furthermore, Table 8 provides the data for calculating the correlation 
coefficient for the period 2004-2008. 

From the data given in Table 8 we have 
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 so for the correlation coefficient for the period 2004-2008 
we have 

0,721624=r .      (6)

Furthermore, Table 9 provides the data for calculating the correlation 
coefficient for the period 2009-2020. 
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From the data given in Table 9 we have 
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 so for the correlation coefficient for the period 2009-2020 
we get 

0,10039r = − .      (7)

From the previous calculations, we have the following conclusions:
- first, in the first subperiods (200-2003) there is an extremely high (

0,904392=r ) correlation between the increase in the average real 
net wage and the real GDP growth, due to the fall of GDP of 3.1% 
in 2001 or real average growth of 1.275% and the low growth of 
real wages; 

- second, in the next two sub-periods the correlation dependence is 
constantly decreasing, and for the second sub-period we can say 
that it is still at a high intermediate level ( 0,721624=r ), however, 
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the third sub-period correlation for dependence does not exist (
0,10039r = − ) and it is negative, ie the faster growth of the real net 

wage than the GDP growth is disastrous for any economy, because 
it loses the accumulative capacity for a higher level of investment 
expenditures; 

- Third, the populist policy of continuous growth of the minimum 
wage, without being in line with GDP growth and overall labor 
productivity, will significantly disrupt the macroeconomic stability 
of the Macedonian economy and lead to uncontrolled growth of its 
public debt..

Therefore, if we limit ourselves to the 2009-2020 sub-period in which 
we have full data consistency, then obviously we should not accept the auxil-
iary hypothesis - that there is a high correlation between average real net wage 
growth and real GDP growth. in the period under review. 

2.3 TESTING OF THE THIRD HYPOTHESIS 

Testing of the third hypothesis: 
There is a high correlation between labor productivity growth and 
real GDP growth in the period under review. 
we will do it by calculating the correlation coefficient between the 

changes in labor productivity and the real GDP growth for each of the periods 
2000-2003, 2004-2008 and 2009-2013. Table 10 gives the data and calcula-
tions for the correlation coefficient for the period 2000-2003. 
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 so for the correlation coefficient for the period 2000-2003 
we have 

0,309533r = .      (9)

Furthermore, Table 11 provides the data for calculating the correlation 
coefficient for the period 2004-2008. 

From the data given in Table 11 we have 
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Furthermore, Table 12 provides the data for calculating the correlation 
coefficient for the period 2009-2020. 

From the data given in Table 12 we have 

2 2 21 1 1

1 1 1
1,016833, 1,034696,  0,027319,

n n n
i i x in n n

i i i
x x x s x x

= = =
= = = = − =∑ ∑ ∑

2 2 21 1 1

1 1 1
1,009083, 1,019032,   0,027972,

n n n
i i y in n n

i i i
y y y s y y

= = =
= = = = − =∑ ∑ ∑

1

1
1,02643

n
i in

i
x y

=
=∑

 so for the correlation coefficient for the period 2009-2020 
we have 

0,471897r = .      (11)

From the previous calculations, we have the following conclusions:
- first, in the first subperiod (2000-2003) there is a very weak 

correlation dependence ( 0,309533r = ) between labor productivity 
growth and real GDP growth;

- second, in the second subperiod (2004-2008) there is a strong 
correlational dependence due to the high average GDP growth rate 
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of 5.1%, so that in the third sub-period (2009-2020) we have a weak 
correlation dependence ( 0,471897r = ). 

Hence, we can conclude that there is no high correlation between the in-
crease in labor productivity and the real GDP growth in the period 2000-2020.. 

CONCLUSION 

Obviously, the correlation coefficients of the analyzed three theses for 
the four macroeconomic aggregates, in conditions of internal and external 
shocks in the period 2000-2020, indicate that the Macedonian economy was 
experiencing spontaneous economic growth, except for the sub-period 2004-
2008 when there is coexistence of the analyzed macroeconomic aggregates. 
Namely, the correlative dependence of the real GDP on the one hand, with the 
level of employment, the real average wage and the productivity of the labor, 
on the other hand, is not at a high level for the research period, so that in the 
Macedonian economy there was “unbalanced” economic growth. , which in 
the future may result in a significant disturbance of the general macroeconomic 
balance.

In fact, the development model, especially in the period, during and 
after the global financial crisis, was based on a significant increase in public 
expenditures, accompanied by a permanent average budget deficit of 3.18% of 
GDP (2009-2020), and a steady increase of public debt (from 27.1 at the end 
of 2009 to 60.2% of GDP at the end of 2020) in order to achieve higher GDP 
growth rates. The Macedonian Government sought to continuously increase 
public expenditures through deficit financing, to finance general consumption 
and unproductive public investment, in order to achieve higher rates of eco-
nomic GDP growth and increase employment. However, the result of such a 
macroeconomic policy was a weakening of the correlation coefficient between 
the most important macroeconomic aggregates of GDP, the employment rate, 
the real net wage and the total labor productivity.

In fact, the government in the period 2009-2016, through massive and 
unproductive spending of public finances, constantly “squeezed out” the pri-
vate sector and reduced its accumulative capacity, on the other hand. At the 
same time, the domestic private sector was additionally “pushed out” by the 
unfair competition of foreign direct investors, who received significant sub-
sidies from the Macedonian state to open their production facilities in the 
country. 
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While the Government in the period 2017-2020 was focused on pop-
ulist measures for “investments in human capital”, “driven by the growth of 
net wages and employment”, especially the minimum wage, the 2020 Budget 
provided for a realistic GDP growth of 3.8% and growth of net wages of 6.3%, 
and there was a decline in GDP of 6.1% and an increase in nominal wages by 
5.4% in December 2020. In fact, non-compliance with the basic macroeco-
nomic principles in the long run will lead to a significant increase in public 
debt and the inability for its regular payment and disruption of the general 
macroeconomic balance.

The development model is based on the thesis that economic develop-
ment can be achieved with the budget scenario where “the growth of balanced 
public debt is at the same level as the growth of the balanced growth rate”6. 
However, if we compare the average growth rates of public debt for the period 
from 2009 to 2020, which is 2.75% of GDP with the average GDP growth rate 
of 1.65% for the same period, it will be concluded that this model in reality 
it did not function and leads to increasing indebtedness in the country, with a 
tendency to jeopardize the general macroeconomic balance, especially given 
the permanent huge trade deficit (average of -1.795 million euros for the period 
2009-2020) and the current deficit account (average of -3.341% of GDP for the 
period 2009-2020).

In fact, the unsustainability of this model stems from the permanent 
decline in the correlation coefficient of dependence, which refers to the ratio 
between real GDP growth and labor productivity. Namely, the price for the 
weakening of labor productivity results from the lack of structural changes in 
the direction of development of propulsive and fast-growing industries, low 
and unrealistic gross investments, example in 2019 of 34.3% in the structure 
of GDP, only 21.0% are investments in fixed assets, and the change in stocks 
reached the level of 13.2% (in highly developed countries the change in stocks 
ranges from 0.1-0.2), the constant unproductive increase of employees in the 
public sector (socialization of high poverty) , as well as insufficient investment 
in machinery and equipment (only 31.42% of all investments in 2020) at the 
expense of construction facilities (58.47% of all investments in 2020), so that 
economic growth in the long run can not be sustainable in Macedonian econ-
omy, with such a low level of investment as a developing country. Hence, it 
can be concluded that it is necessary to change the current model of economic 
growth, and significantly increase the level of investment expenditures. 

6  Alfred Greiner&Bettina Fincke (2014). Public Debt, Sustainability and Economic Growth: 
Theory and Empirics, Springer
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