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Abstract 

In this paper, the author assumes the analysis of the 
economic sectors that contribute to the formation of 
Gross Value Added for eight selected countries, former 
communist economies, which are members of the 
European Union. The study outlines the impact of each 
factor across the analyzed interval and then, through 
multiple regression, a panel of independent variables is 
selected from the basic set of ten, classified on NACE 
Rev. 2, and the impact of those variables on the main 
indicator, Gross Value Added, is measured. 
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Introduction 

The Gross Value Added (GVA) is one of the main 
components of the Gross Domestic Product (GDP), 
according to the production method. The GVA 
contributes to the formation of GDP together with the net 
taxation. Net taxation is taxation less subsidies related to 
the production measured through the GVA. According to 
Eurostat, GVA “is defined as output value at basic prices 
less intermediate consumption valued at purchasers’ 
price” (http://ec.europa.eu/eurostat/web/products-
datasets/-/teina404_r2). The Eurostat methodology 
details the value of this indicator by ten components, in 
compliance with NACE Rev. 2.  

Our analysis followed two methods: first, we have 
pursued the contribution of each factor to the formation 
of the main indicator and then, by applying the multiple 
regression method, we have measured the impact of 
four factors. 

In the last section of the paper, we have realized an 
econometric analysis of the influence exerted by the four 
most important factors on the GDP of the respective 
countries. 

1. Literature review 

The book authored by Anghelache, Mitruţ and 

Voineagu (2013) includes a comprehensive 

presentation of the indicators related to 

macroeconomic results. Astafieva (2014) discusses  

on the factors that influence the value added in 

industry. Bălănescu (2013) evaluates the position of 

the SMEs in the context of the Romanian economy. 

Iachimov (2013) analyzes the characteristics of data 

and information sources for regional level studies. Piroi 

and Păunică (2015) evaluate the impact of technology 

on the deficit of the Romanian budget. Lehmann and 

Wohlrabe (2013) study the forecast of GVA per 

sectors, at regional level. Melihovs and Kasjanovs 

(2011) develop on the evolution of convergence 

process in Latvia. Motofei (2017) has analyzed a group 

of factors that contribute to the structure and evolution 

of GDP for several countries. Pawlas (2015) presents 

some characteristics on the Visegrad Countries and 

European Union membership. Stoykova-Kanalieva 

(2010) evaluates, from a comparative viewpoint, the 

Romanian and Bulgarian economies. Păunică et al. 

(2009) develop on performance in the public 

administration sector.  

2. Research methodology and data 

The research methodology is based on the resources 
that contribute to the formation of the GVA, whose 
influence is subsequently applied to the evolution of 
GDP. The classification of the indicators is based on 
NACE rev 2. According to the Eurostat, NACE 
represents “the statistical classification of economic 
activities in the European Community” 
(http://ec.europa.eu/eurostat/documents/3859598/59025
21/KS-RA-07-015-EN.PDF), being “subject of legislation 
at the European Union level, which imposes the use of 
the classification uniformly within all the Member States” 
(http://ec.europa.eu/eurostat/documents/3859598/59025
21/KS-RA-07-015-EN.PDF). Thus, the groups of 
indicators taken into consideration, as influence factors, 
are the following: 

- Agriculture, forestry and fishing; 

- Industry (except construction); 

- Construction; 

- Wholesale and retail trade, transport, 
accommodation and food service activities; 

- Information and communication; 

- Financial and insurance activities; 

- Real estate activities; 

- Professional, scientific and technical activities; 
administrative and support service activities; 

- Public administration, defense, education, human 
health and social work activities; 

- Arts, entertainment and recreation; other service 
activities; activities of household and extra-territorial 
organizations and bodies. 

The data were extracted from the Eurostat online 
database and processed through a data analysis 
software.  

3. Results and discussions 

The datasets for each country are presented in a 
separate chart. We have calculated and discussed also 
on the aggregated values, corresponding to the entire 
period in Table no. 1. 
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Table no. 1. The contribution by categories of resources to the formation of the GVA 

BULGARIA 

 

CZECH REPUBLIC 

 

ESTONIA 

 

HUNGARY 

 

LATVIA 

 

LITHUANIA 

 

ROMANIA 

 

SLOVAKIA 

 

Data source: Eurostat, graphical representation by the author 

Dataset: National Accounts aggregates by industry (up to NACE A*64) [nama_10_a64], extracted March 16th, 2017 
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The Bulgarian economy is influenced in a major 
proportion by the industry and the trade outcomes. 
These two indicators, for the total amounts of the 
analyzed interval, hold a total share of more than 43%. 
The least significant factor is the Arts, entertainment and 
recreation etc., with a weight slightly above 2%. 

Regarding the situation of the Czech economy, there 

can be observed the significant contribution of 

industry, close to a third (in terms of aggregated 

amount, 31.09%) for the 1995-2015 period. The 

second position in the hierarchy corresponds to trade 

activity, while the Arts, entertainment and recreation 

etc. is placed on the last position (2.37%). 

Estonian dataset reveals a somehow different 

pattern, with a high contribution of the trade related 

activities (23.12% for the total period), followed 

closely by the industrial sector (21.56%), and the last 

position is held by the Arts, entertainment and 

recreation etc. 

For the Hungarian economy, the industry holds the 

first position (26.99%), with the trade activities 

(17.97%) on the second place within the hierarchy. 

We note the weight of the factor Public 

administration, defense, education, human health 

and social work activities, which is almost equal to 

the trade (17.70%). As in the case of the other 

analyzed economies, the smallest contribution is 

associated with the Arts, entertainment and 

recreation; other service activities; activities of 

household and extra-territorial organizations and 

bodies, that is little over 3%. 

In Latvia, the most prominent factor, from the 

viewpoint of our analysis methodology is the trade, 

accounting for almost 27% for the entire interval 

considered. The second place is held by the Industry 

(except construction) activity, with 17.40%, and the 

Public administration, defense, education, human 

health and social work activities is the third in the top. 

The least sizable influence corresponds to Arts, 

entertainment and recreation; other service activities; 

activities of household and extra-territorial 

organizations and bodies, below 3%. 

The Lithuanian economy is highly influenced by the 

factor Wholesale and retail trade, transport, 

accommodation and food service activities, that is 

the same situation with the other Baltic former soviet 

countries. The contribution of this sector amounts, for 

the entire period, to 29.35%. Following, on the 

second and third position, are the Industry (except 

construction) and Public administration, defense, 

education, human health and social work activities, 

with 23.31% and 15.13% respectively. As in the case 

of other economies, the sector Arts, entertainment 

and recreation; other service activities; activities of 

household and extra-territorial organizations and 

bodies, has the smallest contribution, little above 2%. 

In Romania, the most visible contribution belongs to 

Industry (except construction), with 28.50%, with the 

trade and public administration related activities 

taking the second and third positions, respectively.  

In Slovakia, we can observe the significant weights 

for Industry (except construction), and Wholesale 

and retail trade, transport, accommodation and food 

service activities, who amount for almost half of the 

GVA for the entire analyzed interval. The weakest 

influence is associated with Arts, entertainment and 

recreation; other service activities; activities of 

household and extra-territorial organizations and 

bodies, whose weight is less than 3%. 

Then, we have analyzed the contribution of the first 

four factors to the evolution of the GVA, by using 

multiple regression. The data source was kept the 

same, and the variables were defined, for software-

assisted processing purposes, as the following set: 

- Agriculture, forestry and fishing (AFF); 

- Industry (except construction) (IND); 

- Construction (CON01); 

- Wholesale and retail trade, transport, 

accommodation and food service activities (TRA). 

The multiple regression model is constructed on the 

basis of the following equation: 

GVA = α0 + α1 ∙ AFF+ α2 ∙ IND + α3 ∙ CON01 + α4 ∙ TRA 

The regression models were estimated on the basis of 

the least squares method. The results are presented in 

the Table no. 2. 
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Table no. 2. Estimation of regression equation – individual country case 

BULGARIA 

 

CZECH REPUBLIC 

 

ESTONIA 

 

HUNGARY 

 

LATVIA 

 

LITHUANIA 
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ROMANIA 

 

SLOVAKIA

 

Data source: Eurostat, Dataset: National Accounts aggregates by industry (up to NACE A*64) [nama_10_a64], extracted March 
16th, 2017 

 

For Bulgaria, the most important factor in the context 
of the multiple regression is the Industry (except 
construction), with a quotient of over 2.39. That is, the 
increase of the value added in industry with one 
monetary unit is to produce, over time, a multiplied 
impact on the GVA. The Constructions and Trade 
factors have sensible close influences, with their 
parameters being over 1.62. The least significant 
impact is corresponding to Agriculture, forestry and 
fishing, whose regression quotient is below unit. The 
free term has a very high value, which is also negative, 
evidence of the other factors, not taken into 
consideration at the construction of this model, which 
exert, on the overall, a non-favorable influence on the 
main indicator’s evolution. 

The Czech Republic model reveals the significant 
contribution of the sector Agriculture, forestry and 
fishing, with a corresponding quotient higher than 5.59. 
Also, we can appreciate as important the contribution 
of the Constructions factor, characterized by a 
regression quotient of over 5. The Industry (except 
construction) and Wholesale and retail trade, transport, 
accommodation and food service activities factors 
have influences that are situated within the interval 
1.14 – 1.62. The negative and sizable value of the free 
term indicates the presence of additional factors 
whose influence on the GVA is negative. The R-
squared and Adjusted R-Squared tests have values 
very close to reference 1, therefore the model is 
suitable for further analyses and forecasts. 

The situation in the case of Estonia is characterized by 
the presence of the negative influence exerted by the 
Agriculture, forestry and fishing factor, whose 
regression quotient is slightly lower than -4.00. To be 
noted that all other independent variables have 
favorable influences, and the free term is positive, 
even if not so significant, as value, when compared to 
the quotients of the four factors, denoting the positive 
influence of the group of potential factors not taken into 
consideration within this model. The tests associated 
to the regression model allow us to favorably 
appreciate its reliability. 

In Hungary, the first factor of the model, that is 
Agriculture, forestry and fishing, has a negative impact 
on the main indicator, in the context of this model. The 
Construction is the factor with the most significant 
positive value, having a regression quotient of over 
1.85. The other two factors also exert positive 
influences, with lower amplitude. The high values of 
the R-squared and Adjusted R-Squared qualify this 
model as relevant for the scope of the analysis. Also, 
the complex of factors not included at this stage, 
whose impact is revealed by the free term, are 
favorable, as influences, to the GVA. 

The Latvian model is influenced in the highest degree 
by the Industry (except construction) factor, with a 
regression quotient higher than 3. The Constructions’ 
quotient  is close by, being higher than 2.74. 
Therefore, we emphasize the combined influence of 
these two factors. The agriculture is characterized by a 
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non-favorable impact, even if the regression quotient 
has a low value. The Wholesale and retail trade, 
transport, accommodation and food service activities 
has a positive influence on the evolution of the main 
indicator. As expression of other factors that have 
impact on the GVA, the free quotient is negative. The 
main tests of the model have high values, close to 1, 
so the model is reliable enough. 

For Lithuania, the Agriculture, forestry and fishing 
factor has a negative influence on the overall evolution 
of the main indicator, with a regression parameter that, 
in absolute value, is higher than the parameters 
associated with the other three factors, which have a 
favorable impact on the main indicator. The free term 
has a high value and is positive, so there are other 
independent variables that influence the GVA, in a 
favorable manner. Also, the R-squared and Adjusted 
R-Squared indicate the quality of the model, which can 
be used in further studies. 

The Romanian regression estimation reveals the major 
contribution of the industry to the evolution of the GVA, 
with a quotient over 2.42. The Constructions factor has 
a minor negative influence. The impact of the 
Agriculture, forestry and fishing factor is positive, but 
minor, while the Trade factor is characterized by a 
quotient over 1.84. The value of the free term is 
negative and significant, and synthesizes the negative 
influence of additional factors. The quality of the model 
is proven by the elevated levels of the R-squared / 
Adjusted R-Squared tests. 

For Slovakia, all factors exert a positive influence on the 
GVA, while the “hidden” factors are revealed to have a 
less than favorable impact. The free term is negative 
and high enough to support this assessment. Trade is 
the most important influence factor, with a regression 
quotient of more than 3.57, and then we have the 
Industry and Constructions. Also, the model is reliable 
enough, if we observe the high values of the R-squared / 
Adjusted R-Squared coefficients.  

The next step of our analysis is the measure, by similar 
econometric tools, of the influence of sectorial value 
added on the GDP. We shall take into consideration the 
most important factors, for all countries, based on the 
results discussed in the previous sections. The quick 
interpretation of basic data reveals that those factors 
are: 

- Industry (except construction) (IND);

- Wholesale and retail trade, transport, 
accommodation and food service activities (TRA); 

- Public administration, defense, education, human 
health and social work activities (PAD). 

The general structure of the regression model is detailed 
by the following formula: 

GDP= α0 + α1 ∙ IND + α2 ∙ TRA + α3 ∙ PAD 

The estimation of the parameters was made according 
to the least squares method, and the results are 
presented in Table no. 3. 

 

Table no. 3. Estimation of regression equation – individual country case, influences on GDP 

BULGARIA 

 

CZECH REPUBLIC 
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ESTONIA 

 

HUNGARY 

 

LATVIA 

 

LITHUANIA 

 

ROMANIA 

 

SLOVAKIA 

 

Data source: Eurostat, Datasets: National Accounts aggregates by industry (up to NACE A*64) [nama_10_a64], GDP and main 
components (output, expenditure and income) [nama_10_gdp], extracted March 16th, 2017 
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The interpretation of the regression estimations 
emphasizes the following situations: 

In Bulgaria, the value added corresponding to Wholesale 
and retail trade, transport, accommodation and food 
service activities has the most significant influence on 
the GDP. An increase by one euro of this independent 
variable shall lead to an increase of the main indicator 
by more than 3.78 euro. The Industry (except 
construction)also presents a favorable influence, its 
regression quotient is 1.70. The only factor whose 
impact is negative is Public administration, defense, 
education, human health and social work activities, 
however the quotient has a small value when compared 
to the previous two (-0.11). The free term is negative 
and much higher than the regression quotients, 
therefore we conclude that there are other factors with a 
non-favorable impact on the GDP of Bulgaria. 

In the case of the Czech Republic, we outline the major 
influence of the factor Public administration, defense, 
education, human health and social work activities, 
which is characterized by a coefficient of more than 
3.27. Next in the hierarchy, we have the Industry (except 
construction), whose growth by one unit will induce an 
increase by 1.53 of the main indicator and the least 
sizable influence corresponds to Wholesale and retail 
trade, transport, accommodation and food service 
activities, having a quotient of 0.82. All factors have 
therefore a favorable influence on the GDP, and there is 
to be noted the position of the industrial-related sector, 
which is a pillar of sustainable development of this 
country. The value of the free term is negative and very 
high (considered as absolute level). 

Estonia’s economy is characterized by the high and 

positive influence of the Wholesale and retail trade, 

transport, accommodation and food service activities 

factor, which has a coefficient higher than 3.08, the other 

two factors also have positive regression quotients. 

While the Industry (except construction) is associated 

with a lower coefficient, that is 0.38, the Public 

administration, defense, education, human health and 

social work activities factor shall generate an increase of 

the GDP by more than 2.83 units, in the case in which its 

own value would grow by one unit. The free term is 

negative, and also has a significant value, over 591 in 

absolute value. 

The regression coefficients estimated for the Hungarian 
model show relatively similar influences for the three 

factors considered, and all these influences are positive. 
That is, the first place in the hierarchy is held by 
Wholesale and retail trade, transport, accommodation 
and food service activities factor, its coefficient being 
2.04, then we have Public administration, defense, 
education, human health and social work activities (1.97) 
and, on the last position, Industry (except construction), 
with a coefficient of 1.76. The value of the free term is 
negative and some 100 times higher than the most 
prominent regression quotient of the model.  

In Latvia, the regression model outlines the prominence 
of Public administration, defense, education, human 
health and social work activities, whose favorable 
influence was measured with a regression quotient of 
3.65. The second factor in the hierarchy is the Industry 
(except construction), whose coefficient is 1.47 and the 
Wholesale and retail trade, transport, accommodation 
and food service activities trails on the third place with a 
close value, of 1.32. Also in this case, there is a sizable 
and negative influence of additional factors, proven by 
the major value of the free term. 

For Lithuania, the GDP has the Public administration, 
defense, education, human health and social work 
activities as the most important factor, in the scope of 
our analysis. It’s regression coefficient is 2.72. The 
Industry (except construction) has a less sizable 
influence, with a coefficient of 1.64, while the weakest 
factor is the Wholesale and retail trade, transport, 
accommodation and food service activities (1.64). The 
free term is negative, but smaller in size when compared 
to the other countries’ cases. 

The model estimated for Romania reveals the positive 
and prominent impact of  Industry (except construction), 
a factor with a regression coefficient of 2.49. The other 
two independent variables have quotients below 2, that 
is 1.80 for the factor Wholesale and retail trade, 
transport, accommodation and food service activities
and 1.00 for Public administration, defense, education, 
human health and social work activities. The high level 
of the industrial factor’s coefficient offers reliable 
incentive for measures aimed towards the further 
development of this group of sector within the Romanian 
economy. The model is characterized by a significant, 
negative, free term. 

In the case of Slovakia, the most important factor is 
Public administration, defense, education, human health 
and social work activities, as its coefficient has a value 
of 2.69. Next, we have Wholesale and retail trade, 
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transport, accommodation and food service activities, 
while the weakest impact is associated with Industry 
(except construction), with regression coefficients of 
2.18 and 1.08, respectively. To be observed, the 
negative and significant value of the free term. 

All models presented have significant values of the tests 
R-Squared and Adjusted R-Squared, the smallest value 
within the panel being however above 0,98. We, thus, 
take into account the fact that the models are well 
founded and indicate significant links between 
independent variables and the GDP. 

Conclusions  
While Industry (except construction) and Wholesale and 
retail trade, transport, accommodation and food service 
activities are the most significant influence factors for all 
economies analyzed, the trade has the highest impact 
on the three former soviet Baltic countries. The sector 

with the least major contribution is the Arts, 
entertainment and recreation etc., for all economies. All 
regression models are characterized by high values of 
R-Squared, over 99%, which allows us to consider that 
the models are reliable and can be applied in further 
analyses. In some cases, the free parameter has 
negative values, while in other cases is positive.  

Regarding the impact of the selected factors on the 
GDP, they act in a different manner at the level of 
countries analyzed. We observe that the independent 
factor Industry (except construction) has the strongest 
influence in Romania, the GDP in the case of the other 
countries is mainly influenced by on of the other two 
factors. 

The author assumes to further study the sectorial 
evolution for this panel of countries, by applying multiple 
regression-based models to other groups of factors and, 
as more data becomes available, by extending the 
datasets subjected to analysis. 
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