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Abstract: The labor market is strongly segmented, being normally characterized by the 
coexistence of two forms of deficits: the labor demand deficit (i.e. unemployment) and the 
labor offer deficit (i.e. vacancy jobs). As these deficits are obvious in the case of some 
different occupations or of some different regions, then they will have a weak compensation. 
During 2005-2008 these deficits are increasing at Romanian regions level. The most 
important of them are in Public administration, and Education. On regions the most important 
deficits are in Bucharest-Ilfov (the richest) and North-East (the poorest).  On Occupation 
group the biggest deficits is for specialists with intellectual and scientific occupations. There 
is also a trend of increasing for labor market deficits on regional level. The most important 
regional deficits are in: North-East, West and Bucharest-Ilfov. On regions the most important 
deficits are for Farmers and skilled workers in agriculture, forestry and fishery in Bucharest-
Ilfov (gravitational effect) and South-West: specialists with intellectual and scientific 
occupations: West, and Bucharest-Ilfov; workers for maintenance and adjustment: North-
East. There is a negative relation between the two deficits, so that the rate of unemployment 
tends to get decreased below the level of the natural unemployment and the rate of the 
vacancy will get increased during the periods when a strong economic growth is recorded; the 
inverse relation has been represented within the „Beveridge curve”. This study is to confirm 
the validity of the Beveridge curve for Romania during the period between January 2004 and 
June 2009, using the monthly data. The estimated model has been a VAR type one, in which 
the two variables have been represented as first differences with 3 time lags. 
 
 
Uncorrelated structure of labour supply and demand  
 
Despite the fact that modern economies are often characterized by an excess of labor supply 
over demand (unemployment), structural mismatch of supply and demand for labor is quite 
common, causing an overdraft of the needed working force. In such cases vacancies occur 
even if there is unemployment. 
            According to the Romanian National Institute of Statistics methodology the average 
annual vacancy is calculated as: 
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where: RLVa = average annual rate of job vacancies; 
            LVa = average annual number of vacancies; 
            LOa = average annual number of jobs held.  
 
The analysis below is structured as follows: 
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a) the analysis of the average rate of vacancies by economic activity in 2005-2008; 
b) the analysis of the average rate of vacancies by occupation from 2005-2008; 
c) regional profile of vacancies on industries and occupations; 
d) the Beveridge curve for Romania during 2005-2009. 

 
a) The analysis of the average rate of vacancies by economic activity in 2005-2008 
 
To name the activities (according to CAEN code) we used the same symbols as the National 
Institute of Statistics:  
 

Table 1: Activities names 
 

Symbol Activity (industry) Symbol Activity (industry) 
Total Average level   
A Agriculture  I Transports and communications 
B Forestry & Fishing J Financial transactions 
C Mining K Real estate transactions 
D Manufacturing L Public Administration 
E Energy M Education 
F Constructions N Health & social security 
G Trade O Others 
H Hotels & restaurants   

 

 
Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 1: The average vacancy in 2005-2006, by economic activity 

 
 
Analyzing the figure above we see that, compared with 2005, annual average rates of 
vacancies in 2006 had higher values in public administration, health and social assistance, 
financial intermediation, hotels and restaurants, transport, storage and communications. All 
other activities had lower values. 
As in the previous years, in 2007 most vacancies were recorded in public administration and 
health and social security. Compared with 2006, the annual average rates of employment 
have higher values, except real estate transactions, trade and transport. 
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Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 2: The average vacancy in 2006-2007, by economic activity 

 

 
Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 3: The average vacancy in 2007-2008, by economic activity 

 
From the above figure we see that average rates of vacancy in 2008 compared to 2007 
showed lower values, except for activities in education, health and transport. 
 
b) The analysis of the average rate of vacancies by occupation from 2005-2008 
 
To investigate the rate of job vacancies we grouped occupations according to the Standard 
Occupational Classification (SOC) System, as follows: 
MG 1 - managers and government officials from administration and social-economic units;  
MG 2 - specialists with intellectual and scientific occupations; 
MG 3 - technicians, foremen and assimilated; 
MG 4 - administrative officials; 
MG 5 - operative workers in services, trade and assimilated; 
MG 6 - farmers and skilled workers in agriculture, forestry and fishing; 
MG 7 - artisans and craft workers; 
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MG 8 - plant and machine operators and assemblers of machinery, equipment and other 
products; 
MG 9 - unskilled workers; 
 
Like in 2005 most jobs concern specialists with intellectual occupations (MG2). Compared 
with 2005 annual average rates of job vacancies increased for specialist with intellectual 
occupations (MG2), technicians, foremen and assimilated (MG3), administrative officials 
(MG4) and decreased for all other occupations except operative workers in services, trade 
(MG5) where the percentage remained the same. 
 

 
Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 4: The average vacancy in 2005-2006, by occupation  

 
In 2007, employers had the highest job offer for specialists with intellectual occupations 
(MG2) and for technicians, foremen and assimilated (MG3). At the opposite pole we find, as 
in 2005, the occupations of legislators (MG1) which is an area controlled by the state. 
Compared with 2006, in 2007, the annual average rates of job vacancies were higher for all 
occupations. The biggest increase was recorded for technicians, foremen and assimilated 
(MG3) and plant and machine operators (MG8). 
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            Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 5: The average vacancy in 2006-2007, by occupation  

  
From the figure bellow we see that in 2008 the annual average rates of job vacancies fell 
except for technicians, foremen and assimilated (MG3) which had a small increase. For 
specialists with intellectual occupations (MG2) the percentage remained the same. 
   

 
             Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 6: The average vacancy in 2007-2008, by occupation  

  
c) Regional profile of vacancies on industries and occupations 
 
From the regional perspective it is noted that if in 2005 the Bucharest-Ilfov region recorded 
the most vacancies, in 2006 it is joined by the North East region with the same percentage 
2.04% (a decline for Bucharest-Ilfov, but an increase for North-East). In North-East region 
most jobs ware offered in the financial intermediation activities (3.19%). 
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Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 7: Regional profile of vacancies in 2005-2008 

 
The Bucharest-Ilfov region recorded the highest annual average rate of vacancies (2.47%), 
followed by North-East (2.33%), while the other regions recorded a decrease compared with 
2007. According to data provided by the National Institute of Statistics in the first quarter of 
2009, the vacancy rate was 1.27%, decreasing by 0.87 percentage points over the same 
quarter of 2008. The highest labor demand was recorded for health activities (4.74%) and for 
the public administration (4.03%).  
A more detailed analysis on regional activities shows that most vacancies were recorded: in 
public administration in Bucharest-Ilfov (9.62%), in agriculture in the Central region 
(4.91%), and in health and social assistance in the South-Muntenia region (4.44%). This can 
be easily explained because most jobs in public administration are in Bucharest, while the 
Centre region is a region in which agricultural activities dominate. Health and social activities 
generally provide many jobs because most of the medicine, pharmacy and social work 
graduates are turning to other activities after graduating.  
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Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 8: Regional profile of vacancies in 2005 

 
Regionally, most available jobs were found in Bucharest-Ilfov region and South-West Oltenia 
for farmers (MG6) and in Western Region for specialist with intellectual occupations (MG2). 

 

 
Source: National Institute of Statistics, Regional Statistics 2007 

 
Figure 9: Regional profile of vacancies in 2005, by occupations 

 
Beveridge curve for Romania (2004-2009) 
 
Labor market failures may lead to the simultaneous occurrence of labor surpluses and 
vacancies. The causes of these abnormalities are related to structural and territorial rigidities. 
Consequently, the analysis of the relationship between unemployment and vacancies can 
provide some information about the degree of labor market flexibility and regional 
disparities. The correlation between vacancy rate and the unemployment rate is shown by the 
Beveridge curve.  
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Beveridge curve representation for Romania emphasizes the decreasing degree of 
compatibility between vacancies and the unemployed, all because the economy has made 
little progress in the process of macrostabilization. Figure 10 illustrate the Beveridge curve 
during 1991-2004, which shows a random evolution of the correlation between vacancies and 
unemployment. Thus, it is noted that during 1994-1997 there has been an improvement in the 
compatibility between unemployment and job vacancies, followed by deterioration in the 
1997-2000 period and then again by an improvement in 2000-2003. Since 2003, the curve is 
moving up, which indicates an imbalance, because job vacancies grow while there was no 
reduction in unemployment. The position of 2004 is only an estimate because we used only 
data of vacancies and the unemployed from January, February and March. This curve was 
plotted to illustrate both the process of harmonizing the vacancies with the unemployment in 
our country and the importance of using this tool to analyze the performance of labor market 
institutions. 
 

 
 

Figure 10: Beveridge curve for Romania (1991-2004) 
 

Since 2004 the Beveridge curve shifts to the left, this process being accelerated from 
2007 due to overheating and labor migration. The unemployment reduction to a minimum of 
3.7% and the increasing vacancies have come up until October 2008 after which the vacancy 
rate dropped to a level of 0.2%; the Beveridge curve shift to the lower right shows the 
installation of the recession in the Romanian economy (Figure 11). 
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Figure 11: Beveridge curve for Romania (2004 – 2009:6) 

 
To highlight the stability and intensity of the link between the vacancy rate and the 
unemployment rate in Romania, we estimated the Beveridge curve during the 2004-2009:6 
period using monthly data series provided by the National Institute of Statistics. In order to 
deduct the econometric model of the Beveridge curve we used the labor demand function 
constructed in relation to the number of unemployed (U) and vacancies (V): 

CL  =  f(U; V),  dCL/dU > 0;  dCL/dV > 0;                               (1) 
where CL is the employment number.  
This function highlights the degree of consistency between the unemployed and employers 
seeking workers for certain industries. This function can be written as a Cobb-Douglass 
function, where the A parameter express the degree of consistency, described above:  

CL = A(U)α (V)1-α                                                       (2) 

We divide equation (2) to the labor force (L):  
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Equation (3) can be written as: 
log(cL) = a + αlog(u) + (1-α)log(v).                                       (4) 

If we assume a constant ratio between the number of employment and labor supply, then an 
inverse relationship between unemployment rate (u) and vacancy rate (v) can be obtained:  

log(u) = α0 + α1log(v) + ε                                         (5) 
Since the data used are monthly series we removed seasonal factors using Census X12 
procedure (Figure 12). During 2004:1 - 2009:6, the unemployment rate registered an average 
of 5.27%, a maximum of 7.34% in March 2004 and a minimum of 3.84% in April of 2008. 
The average of the 66 observations of vacancy rate was 0.41%, the maximum being 0.59% in 
January 2007, while the maximum was of 0.21% in December 2008. 
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Figure 12: Seasonally adjusted rates of unemployment and the number of vacancies 

 
Graphical analysis of the two time series shows evidence of a specific trend, indicating the 
possible absence of the stationary phenomenon. Stationary tests were relevant for all 
variables used in the model. We have built a VAR in which the number of lags was selected 
using selection tests: Akaike, Schwarz and Hannan-Quinn. According to the latest two tests, 
the minimum values correspond to a single lag VAR, while the minimum value of Akaike 
test is recorded for the third lag of the VAR model. To choose the optimal lag we used the lag 
exclusion test. 
In these conditions, we chose the three lags VAR model of the variables included, which has 
the following form: 
 
dlog(u)=0,49dlog(u-1) + 0,34dlog(u-2) – 0,005dlog(u-3) – 0,05dlog(v-1) - 0,05dlog(v-2) - 
0,06dlog(v-3) 
            [ 3.93967]             [ 2.54150]            [-0.03803]            [-2.91712]         [-2.35447]             
  [-3.17394] 
 
The three lags VAR model has a single insignificant coefficient different from zero, as shown 
in the t statistic analysis included in brackets, suggesting a good representation of the 
relationship between unemployment and vacancy rates. According to the VAR model, an 
increase of 1 percentage point in the unemployment change in the earlier period will reflect in 
an increase by 0.49 percentage points to the current change in unemployment, which is 
evidence of persistence of this variable. Impact on current change in the unemployment rate 
decrease with time, and if change is delayed by three months the influence is statistically 
insignificant. The relationship between the first difference of unemployment rate (u) and the 
differences delayed by one, two or three months of vacancy rate (v) is negative and 
statistically significant, which confirms the inverse relationship between the two variables. 
Thus, an increase of v variation delayed by one lag with 1 p.p., is reflected in a reduction of 
0.05 percentage points of change in the unemployment rate. VAR model interpretations 
remain valid if the assumptions of stability and stationarity hypotheses are accepted. On this 
basis the impulse-response functions and the decomposition of the variation of the dependent 
variable can be constructed. 
The VAR model is considered to be stable if all roots, in absolute value, are lower than one. 
Figure 13 shows that all the polynomial roots are inside the circle of radius 1, which validates 
the model stability. 
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Figure 13: VAR stability tests 

 
To highlight the presence/absence of the error autocorrelation we used the 

Portmanteau Tests for Autocorrelations and Residual Serial Correlation LM Tests. Applying 
this test for lags greater than the VAR lag, confirms the absence of error autocorrelation, the 
probability associated with each lag is higher than the 5% critical value. 
 
Conclusions:  
              

• There are important deficits on the Romanian labor market. During 2005-2008 these 
deficits increased. The most important of them are in public administration, and 
education. 

• On regions, the most important deficits are in Bucharest-Ilfov (the richest) and North-
East (the poorest).  

• On occupation groups, the biggest deficit is for specialists with intellectual and 
scientific occupations. 

• There is also an increasing trend for labor market deficits on regional level. The most 
important regional deficits are in: North-East, West and Bucharest-Ilfov.  

• On regions the most important deficits are for farmers and skilled workers in 
agriculture, forestry and fishery in Bucharest-Ilfov (gravitational effect) and South-
West: specialists with intellectual and scientific occupations: West, and Bucharest-
Ilfov; workers for maintenance and adjustment: North-East. 

• Beveridge curve construction for Romania indicate some functional abnormalities of 
the labor market, which manifests on different time intervals 1991-2004, 2004-2009 
respectively. 
• If the date series on vacancies rate and unemployment rate are seasonally adjusted, a 
consistent VAR econometric model can be build to estimate the Bneveridge curve for 
Romania. 
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