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Abstract. As a consequence of communism regime collapse, Romania has changed in a 
quickly and intense way the transformation of its socio-economic and productive fabric in 
order to become a new member of the European Union. The growth of Romanian Gross 
Domestic Product has acted on the increase of food consumption, on the implementation of 
agri-food sector and on the level of farmer's income even if one of the main negative 
bottleneck is the out migration from the countryside. 
Our research focuses on the evolution since 2000 to 2014 in Romanian territorial 
specialization aimed at estimating by a quantitative approach main nexus between growth of 
Gross Domestic Product and increase of agricultural production, in terms of agricultural 
GDP, with positive impacts on the agri-food chain. The Moran’s index has been a pivotal 
quantitative approach in order to estimate the spatial autocorrelation in all Romanian 
administrative provinces or counties between the variable Gross Domestic Product and the 
level of agrarian GDP and rural out migration. Findings have pointed out a dichotomy 
between the north and south Romanian regions as a consequence of the productive 
specialization, in general characterised by a high level of cropping specialization and by a  
poor farm size which is not able to create a consolidated agri-food supply chain. 
 
Keywords: Gross Domestic Product, territorial specialization, farmer income, farm size, 
Gross Domestic Product. 
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1.Introduction 

Aftermath the fall of Berlin’s wall, there has been a significant transition from a 
communist agrarian productivist model of production to a post communist one, which has 
implied some positive impacts to small scale farms influencing also decision processes of 
policy makers in order to face with this socio and economic transformation (Kostov and 
Lingard, 2002).  

The transition in an newly economic model of production was particularly severe in 
some rural areas, far away from the traditional urbanized areas, as a consequence of a poor 
level of investments in innovation both in terms of agrarian capital and also as new 
technologies (Jordan, 2009). This author has argued as in declining rural areas of Romania 
there has been a growth of out migration towards rich urban territories as a consequence of a 
significant change in the productive model and due to poor opportunities for farmers in 
implementing the level of efficiency and investments. A negative consequence was an 
increase of disparities between central and peripheral areas expanding the core-periphery 
dichotomy due to different level of income and economic growth (Benedek, 2015). 

Romanian countryside is characterized by lots of small rural villages at risk of socio-
economic marginalization consequence of out migration which is also a negative prerogative 
typical of many European rural areas (Galluzzo, 2014) and more than 70% of  farms has an 
agricultural surface close to 1 hectare (Giurca, 2008). The main downside of small dimension 
in farms has been an expansion of rural poverty with the consequence to foster the 
marginalization of Romanian rural space. Farms with small utilized agricultural areas, 
according to the latest data published by Eurostat, are predominately scattered in rural 
territories with small villages at risks of rural out migration (Festuccia, 2013). Assessing the 
allocation of financial subsides paid by the Common Agricultural Policy, some scholars have 
argued that these latter have had a different impact on farm efficiency in several European 
countries (Zhu and Lansink, 2010) and in particular in favor of the new comers states 
belonging to the European Union aimed at reducing territorial and socio-economic disparities. 



 2

 The National Rural Development Plan, both in seven year time 2007-2013 and also in 
the further period of time 2014-2020, is a good opportunity to reduce the out migration from 
the countryside throughout an integrated economic development in rural territories which 
should necessary use economic compensations, by the financial subsidies allocated in the 
second pillar of the Common Agricultural Policy, acknowledging needs and an arising 
economic growth of Romanian rural people (Chiritescu, 2011). 
 In general, the aim of the European Union and national authorities is to implement the 
level of competitiveness of nations specifically towards new comers states of the EU even if 
in Romania some socio-economic disparities among counties and regions are so common 
(Fig. 1) and they tend to arise over the time with a poor impact of financial subsidies allocated 
by the European Union in improving the level of Gross Domestic Product (Chilian et al., 
2014; Bouayad-Agha et al., 2013). Poor level of Gross Domestic Product, with a nexus to the 
highest levels of out migration from rural territories, have been pointed out in lots of 
Romanian counties marked out by not significant competitiveness and innovation (Pauna et 
al., 2015). 
  

 
Fig. 1- Economic growth and its performance in Romania. Green is a region with the best 
performances, yellow are regions with intermediate growth and red ones are poor regions in 
stagnation (Source: our elaboration on data www.insse.ro/cms/en TEMPO time series and 
Chilian et al., 2014) 
 
 
2. Aim of the research 

The objective of this paper was to investigate over 14 years, via a quantitative approach, 
the spatial autocorrelation between the arising levels of Gross Domestic Product (GDP) in 
every Romanian counties and the growth of agricultural productions in terms of agrarian GDP 
and rural out-migration from the countryside.  

The main question of the research is: does the growth of GDP correlate to the 
agricultural production such as agrarian GDP, territorial productive specialization and out 
migration from Romanian countryside? 
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3. Methodology 
 The Moran’s index is a quantitative methods aimed at assessing the spatial 
autocorrelation between two or more variables (Moran, 1950). Several Romanian scholars 
have investigated by a quantitative approach territorial imbalances, focusing their attention on 
the GDP, innovation-competitiveness and unemployment, both over the time and also 
comparing Romania to other European ones using also the Moran’s index (Mare and Pop, 
2011; Pauna et al.,2015; Chilian et al., 2014; Lincaru et al., 2014). Lots of these studies have 
addressed their attention on territorial statistical units of investigation such as NUTS 2 and 
NUTS 3. 
 The main purpose of spatial autocorrelation is to define a territorial cluster with 
similar values of assessed parameters (Anselin and Ray, 1991; Moran, 1950) hence, if values 
of parameters are spatially located they assume a positive value due to a direct and positive 
autocorrelation. By contrast, uneven values imply a spatial negative autocorrelation. In 
mathematical term the index proposed by Moran in 1950 can be written as: 
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N  is the number of geographical areas 
Xi is the value of X variable in the i area 
Xj is the value of X variable in the j area 
Wij is a weigh in connection to the distance between i-j areas  
(Xi – X ) and (Xj – X ) are the standard deviation from the average value in investigated 
variables. 

In general, Wij is a matrix of weights like a binary matrix i,j where one uses weights 
inversely proportional to the spatial distance between the area i and the area j when i is 
different from j. According to Moran 1950, Wij is an adjacent matrix if the i area is on the 
border to j area assuming a value close to 1 otherwise the value is 0. 
 The index proposed by Moran assumes a value from -1 to 1; the value equal to +1 
implies a spatial clustering and a positive or negative spatial autocorrelation; a value of the 
index close to 0 implies the presence of a spatial pattern due to a random effect. 
 
 

   

 
2000 2007 2013 

Fig 2- Evolution over the time of GDP in Romanian counties (Source: our elaboration on 
data www.insse.ro/cms/en TEMPO time series) 
 
 Usually the Moran’s index has a nexus to the Moran’s scatterplot which is a graph 
able to link the x normalised variable to the spatial lag of the analysed and normalized 
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variable (Wx); in this case the Moran’s index is an angular coefficient of two variables put in 
relation in the Moran’s scatterplot able to point out the main linear relationships in assessed 
variables (Moran, 1950; Anselin and Ray, 1991). If the angular coefficient is 0 dots are 
dispersed in all quadrants which imply no correlation; otherwise it is possible highlighting 
different typologies of correlation excluding in some cases outliners as well.  
 In this paper all data have been assessed using the software Geodata in order to assess 
the Moran’s index. 
 
4. Results and discussion 
 Findings of the GDP growth in all Romanian counties have pointed out an increase of 
poor areas located in rural territories where significant high has been the out migration from 
the countryside (Fig. 2).    
  

 

 

 

Fig 3- Main relationships among rural depopulation and financial subsidies allocated by the II 
pillar of the CAP in Romanian counties (Source: our elaboration on data 
www.insse.ro/cms/en TEMPO time series) 
 
 The European Union by the financial subsidies allocated by the Common Agricultural 
Policy has tried to reduce the out migration from the Romanian countryside; main results in 
this paper have pointed out as higher is the emigration from the countryside more intensive 
has been the allocation of financial subsidies finalised in reducing and lessening the rural 
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depopulation (Fig. 3). In general, the counties located close to the border of other states 
member of the European Union have highlighted the highest level of rural depopulation. 

Considering the evolution in the variable Gross Domestic Product made by the 
primary sector in three different year time of analysis such as 2000, 2007 and 2013, findings 
have pointed out an increase from 3 to 8 Romanian counties, scattered predominately in 
Transylvania, Muntenia e Moldova, characterized by a significant incidence of agricultural 
activities and agrarian GDP (Fig. 4). In these counties the role and function of farmers is 
pivotal in producing ag-commodities and traditional food.  

 
2000 

 
2007 

 
2013 

Fig 4- Evolution and incidence of Gross Domestic Product produced in the primary sector. In 
red are regions with the highest value in blue the lowest one. (Source: our elaboration on 
data www.insse.ro/cms/en TEMPO time series) 
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 Summing up, findings have pointed out an increase of Romanian counties with a 
significant incidence of the agrarian GDP in 2013 compared to previous years of 
investigation. In fact, in Maramures region there has been a strengthen of agricultural 
productions with a drop of involved counties but more specialized in ag-commodities 
production. 
 

 
2000 

 
2007 

 
2013 

Fig 5- Evolution of out migration from the Romanian countryside. In red are located regions 
with the highest value in blue the lowest one. (Source: our elaboration on data 
www.insse.ro/cms/en TEMPO time series) 
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Fig 6- Spatial autocorrelation in the variable GDP in the primary sector in 2000. (Source: our 
elaboration on data www.insse.ro/cms/en TEMPO time series) 

 
Fig 7- Spatial autocorrelation in the variable GDP in the primary sector in 2007. (Source: our 
elaboration on data www.insse.ro/cms/en TEMPO time series) 

 
Fig 8- Spatial autocorrelation in the variable GDP in the primary sector in 2013. (Source: our 
elaboration on data www.insse.ro/cms/en TEMPO time series) 
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In the time of observation, results about the rural out migration have highlighted a 
consolidation of this negative aspect which has involved the counties with the highest level of 
incidence of agrarian GDP (Fig. 5). In particular Romanian counties in the region of 
Maramures have shown the highest level of out migration corroborating the efforts of the 
European Union in contrasting the out migration from the countryside by the allocation of 
specific financial subsidies paid by the Common Agricultural Policy. This is particularly true 
analyzing the emigration in 2007 when Romania become a member of the European Union 
and the highest value have been highlighted where the counties have been characterized by 
significant level of rural out migration. 
 Spatial analysis in 2000 of the variable GDP in the primary sector has pointed out a 
negative spatial autocorrelation with statistic’s value equal to -0.118 higher than E[I] equal to 
-0.0244; hence, results in 2000 have been statistically significant (Fig. 6). Spatial analysis in 
2007 assessing the variable GDP in the primary sector has pointed out a negative spatial 
autocorrelation with statistic’s value equal to -0.163 which is higher than E[I] equal to -
0.0244; hence, results in 2007 have been statistically significant (Fig. 7). Finally, spatial 
analysis in 2013 investigating the variable agrarian Gross Domestic Product has pointed out 
also a negative spatial autocorrelation with a statistic’s value equal to -0.201 higher than E[I] 
equal to -0.0244; hence, results in 2013 have been statistically significant (Fig. 8). 
 
 

 
Fig 9- Spatial autocorrelation between the variable GDP in the primary sector and rural 
emigration in 2000. (Source: our elaboration on data www.insse.ro/cms/en TEMPO time 
series) 
 
 

Spatial bivariate Moran’s index analysis in 2000 considering the variables GDP in the 
primary sector and rural depopulation has pointed out a positive spatial autocorrelation with 
statistic’s value equal to 0.056 higher than E[I] equal to -0.0244; hence, results in 2000 have 
been statistically significant (Fig. 9).  

Focusing the attention on the assessing of spatial bivariate Moran’s index analysis in 
2007 considering in the model the variables GDP in the primary sector and rural depopulation 
findings have pointed out a negative spatial autocorrelation with statistic’s value equal to -
0.119 higher than E[I] equal to -0.0244; hence, results in 2007 have been statistically 
significant (Fig. 10).  
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Spatial bivariate Moran’s index analysis in 2013 considering the variables Gross 
Domestic Product in the primary sector and rural depopulation has pointed out a positive 
spatial autocorrelation with statistic’s value equal to 0.062 higher than E[I] equal to -0.0244; 
hence, results in 2013 have been statistically significant (Fig. 11).  

 

 
Fig 10- Spatial autocorrelation in the variable GDP in the primary sector and rural migration 
in 2007. (Source: our elaboration on data www.insse.ro/cms/en TEMPO time series) 
 
 

 
Fig 11- Spatial autocorrelation in the variable GDP in the primary sector and rural out 
migration in 2013. (Source: our elaboration on data www.insse.ro/cms/en TEMPO time 
series) 
 
 

Spatial bivariate Moran’s index analysis in 2000 considering the variables GDP in the 
primary sector and the total Gross Domestic Product in Romanian counties has pointed out a 
positive spatial autocorrelation with statistic’s value equal to 0.082 higher than E[I] equal to -
0.0244; hence, results in 2000 have been statistically significant (Fig. 12).  

Spatial bivariate Moran’s index analysis in 2007 considering the variables GDP 
produced in the primary sector and the total Gross Domestic Product in Romanian counties 
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has pointed out a positive spatial autocorrelation with statistic’s value equal to 0.0758 higher 
than E[I] equal to -0.0244; hence, results in 2007 have been statistically significant (Fig. 13). 
Spatial bivariate Moran’s index analysis in 2013 considering the variables GDP in the 
primary sector and the total Gross Domestic Product in Romanian counties has highlighted a 
negative spatial autocorrelation with statistic’s value equal to -0.044 higher than E[I] equal to 
-0.0244; hence, main results in 2013 have been statistically significant (Fig. 14).  

 
 

 
Fig 12- Spatial autocorrelation in the variable GDP in the primary sector and GDP in 
Romanian counties in 2000. (Source: our elaboration on data www.insse.ro/cms/en TEMPO 
time series) 
 
 
 

 
Fig 13- Spatial autocorrelation in the variable GDP in the primary sector and GDP in 
Romanian counties in 2007. (Source: our elaboration on data www.insse.ro/cms/en TEMPO 
time series) 
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Fig 14- Spatial autocorrelation in the variable GDP in the primary sector and GDP in 
Romanian counties in 2013. (Source: our elaboration on data www.insse.ro/cms/en TEMPO 
time series) 
 
 
5. Conclusions and final remarks 
 The Moran’s index has been an useful method in order to estimate the evolution and 
the main correlations among GDP, Gross Domestic Product in the primary sector and the 
variable rural depopulation in Romanian countryside. Findings have pointed out a drop in 
emigration from the countryside as a consequence of improvement in socio-economic 
conditions due to financial supports allocated by the European Union. For the future, 
Romanian farms are developing a predominant role in the supply chain even if lots of ag-
commodities are addressed predominately to the domestic market and local consumption. 
Summing up, financial aids and measures towards rural development financed by the 
Common Agricultural Policy have to implement an agricultural and rural diversification in the 
countryside even if more than 90% of Romanian farms are characterized by poor size in terms 
of  agricultural areas; hence, the National Rural Development Plan should implement actions 
aimed at promoting diversification and an implementation of technical and economic 
efficiency in Romanian farms. 
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