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Abstract: 

This article aims to highlight the process of regional convergence (regarding income wage per capita) or on the 
contrary, the process of regional divergence, between the 42 counties as reference territorial units in Romania, within 
the period 2005-2014. In the econometric analyze, the models that were developed had the aim to assess the role of 
macroeconomic determinants on the average net income per capita, exactly the possibility of a more dynamic growth of 
wages in poorer counties. The results showed a clear trend towards wage convergence, under the impact of 
multidimensional factors of influence. Our findings confirm the literature on regional convergence, pointing out the 
importance of economic development level, quality of human capital, technical progress and intensity of innovation 
activity, improving labor market integration and even a dynamic entrepreneurial activity. 
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1.Introduction 
 

Given the fact that many countries face the problem of providing the same opportunities to all their citizens, no 
mather of where they are and where they live, this problem cannot be solved without analyzing the social and economic 
differences between regions. The vast literature on regional economic convergence and measuring disparities between 
different countries and/or regions reveals a keen interest on this topic. Given that many programs aimed at cohesion 
were developed, estimating economic disparities between regions and their causes have become particularly relevant 
and economic convergence of regions was the most important principle of regional policy. 

In terms of structure, this paper comprises in three main parts. The first part is the critical review of the 
literature regarding regional economic convergence, expressing relevance of the topic addressed. The second part 
presents the methodology used for macro-econometric research on regional convergence in Romania. This analysis 
was performed using the software STATA 12 and the econometric models that were built are using multiple linear 
regression formula. In the third part are presented the econometric models that were developed and the results that 
were obtained from analysis. 

 
Critical review of the theoretical and empirical literature on regional convergence 
 

The vast literature on regional convergence and measuring disparities between different countries and/or regions 
reveals a keen interest in this topic. The term of economic convergence is one of the cornerstones of the strategy of 
European integration and assumes that wage per capita in the poorest and most underdeveloped economies grows much 
faster than in the richer economies. Thus, developing countries are having a potential growth rate much faster than the 
more developed countries, aspect which has a beneficial influence on reducing income differences between them. 
Moreover, the poorest and less developed countries can reproduce or imitate production methods, technologies and 
institutions that are currently used in developed countries. (A. Bădulescu, 2014). 

In the economic literature regarding integration theory and the process of economic growth in the regions, there 
are two distinct theories. The first is the regional divergence theory, which states that as the level of integration is 
higher, this is expected to increase the mobility of factors (e.g. labor factors, etc.), this fact being in favor of more 
prosperous regions. This concentration of economic activity in the regions with developed markets and a level of 
industrialization much higher can create difficulties for less developed regions. The second is the regional convergence 
theory, which states that a high level of integration will alleviate the initial regional disparities and on long-term, the 
trend is regional convergence rather than divergence (A. Marques, E. Soukiazis, 1998). 

For measuring disparities between regions and countries, there is also a neoclassical approach, namely that 
economic convergence implies that poor and underdeveloped regions are growing with a much faster rithm than 
developed regions, where it is considered an analysis of per capita income. Under this approach, a panel data analysis 
between different economies, must reflect a strong negative relationship between per capita income growth and the 
initial level of income per capita (A. Marques, E. Soukiazis, 1998). 
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According to neoclassical theory, there are two types of convergence: conditional and unconditional. 

Unconditional convergence implies that all regions (countries analyzed) converge to the same point at the same pace, 
when they are similar in terms of technological development, investment, industry, human resources and other 
structural factors. In other words, the analysis for homogeneous regions or countries should reflect an unconditional 
convergence, since they are sharing the same legal system, technological, educational etc. On the other hand, when the 
analysis is performed on some economies that are structurally different, conditional convergence will be reflected as 
structural factors are having different influences on growth of the per capita income. 

The authors Barro and Sala-i-Martin (1992) created a model to estimate the convergence using per capita 
income in 48 US states on an extended period of time, 1880-1988. The results that were obtained by those reflected a 
convergence average rate of 2% per year. However, the convergence rate is not stable over time, the authors showing 
that it is very sensitive regarding the period under review. 

Other authors, H. J. Dewhurst and Mutis-Gaitan (1995) used the same approach to test the convergence of per 
capita gross domestic product, using a set consisting of 63 regions within the European Union, the period under review 
being from 1981 to 1991. Their results revealed a conditional convergence between the studied regions, with a lower 
rate of 1% per year. The authors used in their analysis, conditional variables such as population, unemployment rate, 
persons employed in agriculture and services, etc. They showed that regions converge at a different pace, mainly due to 
the economic performance of individual regions. 

According to the authors Alfredo Marques and Soukiazis Elias (1998), structural variables of the regions or 
countries considered for the analysis, such as degree of industrialization, unemployment rate, education, technical 
progress etc., are influencing the increase of their economical performance. 
 
2.The methodology used for macro-econometric analysis of regional convergence in Romania 
 

As we presented above, empirical studies developed on this issue have not reached to a consensus on the crucial 
role of the integration process on the economy of European countries, as the effects of this process are different 
depending on the group of countries/regions that are analyzed, on the period of time, on the database that is built and 
used, on the variables included in the econometric models, on the estimation methods etc. Starting from the variables of 
influence encountered in theoretical and empirical literature on regional convergence, but taking into account also the 
availability of statistical data in the online databases, we built some hypotheses which were subsequently tested. 

Also, to answer the questions raised in this article, it was used the macro-econometric modeling panel data. In 
the empirical economic literature, panel data are used because of the advantages they offer. They have a double 
dimension, which allows to take into account the dynamic behavior and the possible heterogeneity of data, which is not 
possible when the analysis is performed on time series. Moreover, double dimension of the panel data can be 
interpreted as a dual dimension of the available information, namely: an individual dimension, because each county in 
the built sample differs relative to each other and a temporal dimension because the existent situation in each county 
varies from one period to another. 

Analyses that are testing beta conditional convergence are frequently based on a neoclassical growth model of 
Solow type. In our case, from a general pattern of growth, highlighting the existence of beta convergence means that 
counties with lower incomes are recording more dynamic growth rates for them, under the influence of certain factors. 
The negative sign of elasticity coefficients related to initial dependent variable will highlight this effect. 

The coefficient of determination 2R (R-squared) indicates the proportion from the total variation of the 
dependent variable based on the influence/variation of independent variables and is always positive, with values in the 
range [0, 1]. For values that tend towards one, we can speak of the existence of a strong correlation between dependent 
and independent variable. For values close to 0, the correlation between them is weak. 
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3.Empirical analysis on regional economic convergence in Romania 
 

In the study conducted on the 42 counties in Romania, to highlight the possibility of regional economic 
convergence, we have developed and generated a series of econometric models in which the dependent variable 
(income average net salary) is regressed in relation to potential determinants of different nature, including measures on 
the regional economic and demographic size, education levels of the workforce, degree of labor market integration, 
research and development activities, innovation capacity, or dimension of demographic enterprises. 
 

The general econometric model has the following form: 
 

,___log*exp__&log*

_log*_log*_log*_log*

__log*sec/_log*_log*log

98

7654

3210

εαα
αααα

αααα

+++
+++++

++++=

techhighpatNoprDR

capGDPfirmsNorateUnemplrateOccup

totalpatNotertEduwageInitialWage
 

 
where the variables that were used to develop the econometric models are the following: 
 

•  Wage = represents the average monthly net salary income, expressed in lei; 
•  Initial_wage = represents the average monthly net salary income in 2005, expressed in lei; 
•  GDP_cap = gross domestic product per capita, at current prices, expressed in lei; 
•  R&D_exp = total expenditure on research and development, expressed in millions RON; 
•  R&D_exp_pb = expenditure on research and development, in the public sector, expressed in millions RON; 
•  R&D_exp_pr = expenditure on research and development, in the private sector, expressed in millions RON; 
•  No_pat_total = registered number of patent applications (total); 
•  No_pat_high_tech = the number of patents registered in high-tech; 
•  No_empl_R&D = number of employees in research and development activity; 
•  Edu_sec = share of high school graduates in the total population aged 25-64 (secondary education); 
•  Edu_tert = share of university graduates in the total population aged 25-64 (tertiary education); 
•  FDI_%_GDP = share of foreign direct investment in gross domestic product; 
•  Pop_growth_rate = population growth rate, expressed as percentage; 
•  Pop_15-64 = population aged 25-64 years, persons; 
•  No_firms = number of firms; 
•  Occup_rate = occupancy rate, expressed as a percentage of population aged 15-64; 
•  Unempl_rate = unemployment rate, as a percentage of the population aged 15-64. 

 
These explanatory variables were used for a better understanding and for providing relevant explanations 

regarding a potentially process of real convergence between regional wage levels. 
 
The research hypotheses developed in this article are the following: 

1I : Highlight a process of conditional convergence between wage income in the counties of Romania; 

2I : Regional demographic dimension (1.2I ) and regional economic dimension (2.2I ) have a great 

influence on wage growth; 

3I : Technical progress and also a sustained research and development activity, is particularly important 

in reducing wage inequalities; 

4I : Greater integration of workers into the labor market and reducing unemployment rate, supports the 

faster growth of lower wages; 

5I : Between the number of enterprises, reflecting a developing entrepreneurial activity and income 

growth (wages growth) there is a positive relationship, of the same sense. 
 
The results of this processing are shown in Table 3.1. 
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The estimation method that was used is OLS (Ordinary Least Squares) enabling estimation of panel data 

with fixed effects (FE) or random effects (RE). Following Hausman test (which tests the correlation between 
random individual effects with the explanatory variables (FE) or not (RE) and exogeneity of variables), we could 
choose the model that was correct estimated. The statistically significant result illustrated by the coefficient 

2chi > 0.05 determined the choice of the alternative represented by random effects regression model to test the 
convergence of wages. 

In interpreting the results of the regression analysis we considered the statistical significance of the 
estimated coefficients, the positive or negative sign of influence (in accordance with or contrary to expectations) 
and the magnitude of the economic impact. 

 
Table nr. 3.1: The estimation results of wage convergence between the counties of Romania, 

during 2005 – 2014; 
------------------------------------------------------------------------------------------------------------------- 
                          m1          m2          m3          m4          m5          m6          m7          m8    
                        b/se        b/se        b/se        b/se        b/se        b/se        b/se        b/se    
------------------------------------------------------------------------------------------------------------------- 
Log_Initial_wage       -0.856*     -0.820**    -0.926***   -0.607**    -0.511*     -0.954***   -0.729*     -0.778**  
                        (0.39)      (0.26)      (0.25)      (0.20)      (0.20)      (0.25)      (0.29)      (0.26)    
Log_GDP_cap                         0.941***    1.004***    0.974***    0.895***    1.056***    1.284***    1.292*** 
                                    (0.06)      (0.07)      (0.07)      (0.07)      (0.07)      (0.11)      (0.10)    
Log_Edu_sec                                    -1.014*     -1.326***   -1.004**    -1.258**    -1.544*     -1.348*   
                                                (0.40)      (0.36)      (0.37)      (0.43)      (0.63)      (0.57)    
Log_Edu_tert            1.382***    0.519***    0.481***    0.372***    0.428***    0.410***    0.010       0.046    
                        (0.11)      (0.09)      (0.09)      (0.09)      (0.09)      (0.10)      (0.12)      (0.11)    
Log_Pop_15-64          -0.000*     -0.000      -0.000       0.000                  -0.000       0.000*      0.000*   
                        (0.00)      (0.00)      (0.00)      (0.00)                  (0.00)      (0.00)      (0.00)    
Log_Pop_growth_rate                                                    -0.001                                         
                                                                        (0.00)                                        
Log_Occup_rate         -0.919**    -1.143***   -0.963***   -0.752***   -1.240***   -1.028***               -0.536*   
                        (0.32)      (0.20)      (0.20)      (0.18)      (0.16)      (0.21)                  (0.23)    
Log_Unempl_rate         0.090       0.129***    0.162***    0.195***                0.167***    0.324***    0.276*** 
                        (0.06)      (0.04)      (0.04)      (0.03)                  (0.04)      (0.04)      (0.04)    
Log_R&D_exp_pb          0.028      -0.003      -0.002                              -0.000       0.055       0.044    
                        (0.03)      (0.02)      (0.02)                              (0.02)      (0.04)      (0.02)    
Log_R&D_exp_tot                                             0.019       0.014                                         
                                                            (0.01)      (0.01)                                        
Log_R&D_exp_pr                                                                      0.019      -0.004      -0.002 
                                                                                    (0.01)      (0.02)      (0.02)    
Log_No_pat_total        0.007      -0.004       0.005       0.009       0.000       0.008                   0.008    
                        (0.02)      (0.01)      (0.01)      (0.01)      (0.01)      (0.01)                  (0.02)    
Log_No_pat_high_tech                                                                            0.008       0.006    
                                                                                                (0.02)      (0.02)    
Log_No_firms            0.340**     0.015       0.016      -0.101      -0.089*      0.005      -0.487***   -0.388**  
                        (0.11)      (0.07)      (0.07)      (0.06)      (0.04)      (0.08)      (0.12)      (0.12)    
Log_FDI_%_GDP                      -0.050*                                                                            
                                    (0.02)                                                                            
Log_No_empl_R&D                                                                     0.000      -0.000                 
                                                                                    (0.03)      (0.04)                
Constant                4.904***    3.614***    4.879***    4.599***    5.051***    5.384***    4.626***    5.011*** 
                        (1.16)      (0.78)      (0.84)      (0.70)      (0.70)      (0.92)      (1.10)      (0.98)    
------------------------------------------------------------------------------------------------------------------- 
R-squared               0.809     0.937       0.931       0.933       0.914       0.930       0.950       0.955 
N observations       122.000     122.000     122.000     142.000     142.000     117.000      49.000      49.000    
------------------------------------------------------------------------------------------------------------------- 
* p<0.05, ** p<0.01, *** p<0.001 

 
Source: own processing, based on results from STATA 12 software; 

 
Based on the results obtained in econometric modeling, we can do the following observations: 
 
In the first column (Model 1), the considered explanatory variables are the dependent variable (wage) in 

the first year of analysis (2005) to test the convergence, population with tertiary education, the occupancy rate, 
the population size of working age, research and development expenditures in the public sector, total patent 
applications, number of active firms in the economy. Later models were developed by augmenting specifications 
with other measures of potential factors of influence that were identified.  
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The main results that we can highlight are the following: 
 
1) The estimated coefficient of initial salary has a negative sign and it is statistically significant, thus 

confirming the convergence condition, in all models that were generated, no matter of the variables taken into 
account in their equations. This robust result, constant to various factor combinations, allows us to appreciate 
evidence of real wage convergence between counties in Romania, checking also our first hypothesis. 

2) A significant number of educated population (with tertiary education) supports the growth of wages, 
the estimated coefficients being statistically significant and, as expected, have positive sign and is directly 
related to wage growth. Also the economic impact is important, a 1% increase in the share of population with 
higher education, indicating an increase of salary income between 0.372% (Model 4) and 1.382% (Model 1). 
Instead, a workforce with only secondary level of education can not support the convergence of earnings. 

3) The most important determinant of wage growth is GDP per capita, reflecting the fact that a high level 
of this indicator due to increased productivity, influences the employee’s wage income. Wage elasticity with 
respect to this variable, indicates a significant economic impact, the effect on wage growth being at least 0.941% 
(in Model 1) and going up to 1.292% (Model 8). 

4) Indicators for research-development activities and regional innovation capacity, by their small size 
proved not being factors supporting wage growth. Neither the negative developments of the regional population 
size or the insufficient integration degree of the labor force did not result to have a positive effect on the 
dependent variable. However, these negative effects have to be combined with the fact that the period under 
review was a strong manifestation of the economic crisis in the first decade. 

5) A sustained entrepreneurial activity could have a positive impact in relation to wage income, but this 
effect is oscillating, depending on estimated factorial combinations. 

 

In the econometric models that were presented, the value of correlation coefficient 2R  is high, resulting  
that 80-95% of the variance in the dependent variable can be explained by the predictors that were considered. 

 
4.Conclusions 
 

In conclusion, the results that were obtained in the econometric models, validated partially the 
assumptions done at the beginning of this survey and mainly regarding the effect of regional wage convergence 
and the importance of the economic development and human capital. These results, however, even if they are 
statistically validated, should be considered with caution, under the given circumstances, on the built panel data 
and mentioned period. Regarding these results, we have to remind also the relatively limited availability of 
statistical data necessary for the econometric analysis over a longer period of time, relatively low possibilities of 
choosing influence variables in accordance with our purpose and even the choice of estimation method that was 
used. 

The general trend of more dynamic growth of wages in counties with lower wages is the main conclusion 
drawn. The negative coefficient of average salary income related to its initial value, highlights the clear trend 
towards wage convergence between Romanian counties, under the combined effect of a high GDP and 
increasing population with tertiary education. 
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