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PhD thesis keywords 
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Correction Model (VECM); panel analysis; education; GDP; agriculture; industry; services; 

natural disasters; causality relationships; Pearson correlation; work productivity. 

PhD thesis summary 
The analysis of economic growth in transition countries is an important topic with many 

approaches and interpretations. It must be taken into consideration that lately, approximately in 

the last 25 years, countries which have experienced the transition process and now are having 

developing economies have made significant progress towards integration into the world 

economy. 

The literature in this research area is quite extensive and once consulted different opinions can 

be formed and also different conclusions can be drawn about the evolution of various countries' 

economic growth. 

The main developing countries analyzed in the paper are: Bulgaria, Czech Republic, Poland, 

Romania, the Former Yugoslav Republic of Macedonia, Hungary, Ukraine and the Republic of 

Moldova, each country being different from each other and also developing in its unique manner, 

different comparative analyzes between countries being made in the paper. 

Available data from various sources, both offline and online, supports researchers in 

developing relevant analyzes. All the research done in this paper is based on updated public data, 

gathered from reliable official sources.  

The paper addressed topics such as the influence of agriculture, industry and services on 

economic growth (sectors that may influence in one form or another economic growth of a 

country), the impact of education on economic growth (education represented by different 

statistical indicators, whose impact is not so obvious at first glance). Also, in the paper is 

addressed the impact of natural disasters on economic growth, trying to observe the obstacles 

that they bring. 

The introduction section is divided into detailed subsections such as: timeliness and 

importance of the addressed problem, the extent of the study of the theme, the goals, objectives 

and methodology of the work, research methodology, scientific problem solved, scientific 

novelty and originality, dissemination of results throughout the PhD program, the thesis 

structure, keywords. 
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Each chapter of the paper had a well-established methodology which is described in detail and 

is always based on a thorough analysis of the existing scientific literature, using specific software 

tools for data analysis and data interpretations. 

As for the methodology of the study, among others, according to the chapter where they were 

needed, different methods, different tests and models were used such as: descriptive statistics, 

VEC models, panel analysis, unit root tests - ADF (Augmented Dickey - Fuller), Granger tests, 

different informational criteria were checked: sequential modified LR test statistic, final 

prediction error (FPE), Akaike information criterion (AIC), Schwarz information criterion (SC), 

Hannan-Quinn information criterion (HQ), also the cointegration relationships between variables 

were checked applying the Johansen-Juselius method. 

 

Chapter I is intended for the presentation of some of the most important models and theories 

of economic growth, aiming also to highlight the existence of numerous models of economic 

growth and the diversity of trends and ideologies. 

Over the time economists have been concerned to shape and interpret various economic 

indicators in order to understand how they evolved and influenced economic growth and also to 

observe the connections between them, therefore interpretations and theories being born. This 

section discusses some of the most important models of economic growth. 

The models covered are: 

• The classical growth theories - detailing the theories of Adam Smith, David Ricardo, 

Robert Malthus and stressing the importance of researchers such as Frank Ramsey, 

Allyn Young, Frank Knight and Joseph Schumpeter; 

• Keynesian growth theory of John Maynard Keynes; 

• The post-Keynesian theories of growth - emphasizing the importance of academics 

and practitioners such as: Michał Kalecki, Joan Robinson, Nicholas Kaldor, Paul 

Davidson and Piero Sraffa and analyzing the Harrod-Domar model; 

• The neoclassical growth theory - emphasizing the importance of the main economists 

such as R. Solow, P. Samuelson, J.R. Hicks, M. Kalecki, N. Kaldor, F. Perroux, R. 

Dornbusch and making a presentation of the Solow-Swan model and of the Ramsey-

Cass-Koopmans model; 

• The new growth theory - the endogenous growth theory, making a presentation of the 

model by Paul Romer and of the model by Robert Emerson Lucas, Jr.  
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A presentation and analysis of the key models and theories of economic growth was necessary 

because their knowledge is required in order to make economic analyzes using various 

macroeconomic indicators and also in order to develop correct econometric models obtaining 

relevant results. 

 

Chapter II deals with the influence of agriculture, industry and services on growth and also 

with the changes in the population evolution, in the GDP evolution and in labor productivity for 

countries such as Bulgaria, Czech Republic, Poland, Romania, the Former Republic of 

Yugoslavia Macedonia and the Republic of Moldova making various comparisons with the 

developments in the Euro Zone. 

The interest in analyzing these three main sectors exists in the literature, being very strong. 

We encounter many papers and many approaches on the analysis of the evolution of agriculture, 

industry and services, as well on their influence on the economy and on existing jobs. 

As expected the evolution of these sectors varies significantly during the transition period 

compared with the period before the start of transition. Many of the developing countries had a 

strong agriculture and industry, the service sector being less exploited, particularly tourism, 

which usually develops in the transition period, almost at the same time with the liberalization of 

markets. 

This chapter consists of two major parts: 

• An analysis of the development of agriculture, industry and services, an overview of 

the development of the population, of the GDP and of the labor productivity in 

developing countries (transition countries) such as: Bulgaria, Czech Republic, 

Poland, Romania, the Former Republic of Yugoslavia Macedonia and the Republic of 

Moldova. The analysis is being carried out around several significant indicators, 

comparing the evolution of these sectors with the evolution in the Eurozone, 

represented by the average of the indicators of countries such as: Austria, Belgium, 

Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Malta, Netherlands, Portugal, Slovakia, Slovenia and Spain. This 

presentation is accompanied by a multitude of significant figures and graphs, which 

are commented in detail. 

• A panel analysis, in order to better capture the link between economic growth and the 

various sectors proposed for analysis, restricting the number of countries analyzed to 

Bulgaria, the Czech Republic, Poland, Romania and the Republic of Moldova. This 
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analysis is done using as the dependent variable GDP per capita and by referring to 

employability in these three sectors - agriculture, industry, services, using as 

explanatory variables the number of employees per sector as a percentage of total 

employees and agricultural area as a percentage of total country area. 

In order to understand the scope and elements that are covered in this chapter, the presentation 

of its conclusions is appropriate. The conclusions are: 

• There is a trend of diminishing agricultural land areas (as a percentage of total country 

area) in the analyzed countries – the average size of farms in Romania in 2010 is 3.4 

ha, 12.1 ha in Bulgaria, 152.4 ha in the Czech Republic, 9.6 ha in Poland, 14.4 ha in 

EU-28; 

• After a review of exports of main products and brands classified by observing the 

quantities exported and the value of these exports for the year 2011, with the aim of 

creating an image of principle, it is noticed that, in the last years, Bulgaria and the 

Czech Republic are major exporters of wheat, Romania is a major exporter of corn, 

Poland produces significant amounts of money from exports of cigarettes and the 

former Yugoslav Republic of Macedonia produce significant amounts of money from 

exports of unmanufactured tobacco, also the Republic of Moldova exports important 

amounts of sunflower seeds and also successfully exports wines; 

• For the analyzed countries, a decrease in the contribution of agriculture and industry 

as a percentage to the GDP can be observed, but there is an increase in the 

contribution of services as a percentage to the GDP. In the case of agriculture, there is 

an increase in the value added per worker. 

• Overall there is a reduction of the workforce engaged in agriculture and in industry, 

but there is a growing workforce employed in the service sector for all the analyzed 

countries; 

• It is important to note the existence of Pearson correlations between different variables 

analyzed, both negative and positive correlation being observed. Positive correlations 

were found between employment in agriculture (as a % of total employment) and 

agricultural land (as a % of land area) or between agriculture share of GDP (expressed 

in %) and agricultural land (as a % of land area) or between agriculture value added 

per worker (expressed in constant 2005 US $ prices) and GDP at constant prices 

(expressed in US $ 2005) and so on; 
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• Referring to labor productivity, in Romania, Bulgaria, Czech Republic, Poland and the 

Eurozone it has been noticed that over the analyzed period agriculture was the most 

inefficient sector of the economy, and in the former Yugoslav Republic of Macedonia 

it has been noticed that over the analyzed period the manufacturing industry has been 

the most inefficient sector; 

• In the analyzed countries there is a general trend of diminishing of the countryside 

population and a general trend of growth of the population in the urban areas; 

• It can be emphasized the existence of co-integration relationships between variables 

such as: GDP per capita at constant prices (expressed in US $ 2005), agricultural land 

(as % of land area), employment in agriculture (as % of total employment), 

employment in industry (as % of total employment), employment in services (as % of 

total employment); 

• It can also be emphasized the importance of the variable: employment in industry (as 

% of total employment) of the variables: agricultural land (as % of land area), 

employment in agriculture (as % of total employment), employment in industry (as % 

of total employment), employment in services (as % of total employment) for 

explaining the variable: GDP per capita at constant prices (expressed in US $ 2005). 

In addition of these important conclusions, in this chapter is also analyzed the evolution of 

GDP in selected countries, noting periods of growth and periods of decline and the overall trend. 

Also, it is conducted an analysis of the population trends in selected countries and it is 

highlighted the importance of the tourism sector to the GDP. 

Chapter III highlights the role of education in supporting economic growth, on both short 

and long term. In the analysis data such as GDP at constant prices (expressed in US $ 2005), 

gross capital formation (as % of GDP), public spending education (as % of GDP), the number of 

students enrolled in primary education, the number of students enrolled in secondary education, 

the number of students enrolled in tertiary education, the number of employees and population 

data series being used for countries currently in development such as: Bulgaria Czech Republic, 

Poland, Romania and developed countries such as: Austria, Finland, France, Norway and 

Switzerland, using VEC (Vector Error Correction) econometric models. 

Education plays a very important role in society, preparing competent people, able to adapt to 

the labor market and that can be easily integrated into various work systems, so as to contribute 

to economic development. 



11 
 

There are many papers dealing with the importance of education, development of education 

and the impact of education on economic growth. 

Among the most important findings and observations of the chapter, the following can be 

underlined: 

• The highlighting of the importance of education of the population of a country using 

econometric methods and proving the existence of long and short term relationships 

between the variables selected for analysis; 

• Proving the existence of multiple Granger causalities between selected variables and 

thus concluding that education can help predicting growth - it appears that between the 

variables: LN_GCF_WORKER, LN_ED_PRIMARY_WORKER, LN_ED_ 

TERTIARY_WORKER, LN_ED_EXP_WORKER and the variable 

LN_GDP_WORKER Granger causalities exists and that between the variables 

LN_ED_PRIMARY_WORKER, LN_GDP_WORKER, LN_ED_EXP _WORKER, 

LN_ED_TERTIARY_WORKER and the variable LN_GCF_WORKER Granger 

causalities also exists (explanations of the significance of the variables can be found in 

Section 3.3 of the paper). 

• According to the VEC models co-integration equations it can be observed that: 

o GDP increases with increasing public expenditure on education for 5 of 7 

countries analyzed in this regard; 

o GDP increases with increasing number of persons enrolled in primary 

education for 7 of 9 countries analyzed in this regard; 

o GDP increases with increasing number of persons enrolled in secondary 

education for 2 of 9 countries analyzed in this regard; 

o GDP increases with increasing number of people enrolled in tertiary education 

for 7 of 9 countries analyzed in this regard. 

• It is noted that a boost on public spending on education has a positive effect on GDP 

in the case of 8 of 9 of the countries analyzed, either on the long or short term; 

• It is noted that a boost on the number of persons enrolled in tertiary education has a 

positive effect on GDP on 7 of 9 of the countries analyzed, either on the long or short 

term. 

 

Chapter IV, after a literature review, is devoted to the analysis of natural disasters and their 

impact on economic growth in developing countries: Bulgaria, Czech Republic, Hungary, the 
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Republic of Moldova, Poland, Romania and Ukraine in the period 1950-2014, taking into 

account only major disasters with high costs. This analysis is accompanied by a multitude of 

significant figures and graphs, which are commented in detail. 

From the analyzed literature it can be concluded that there are two main views on the impact 

of disasters on the economy of a country: some researchers argue that a disaster pulls a country's 

economy down and on the long-term economy of that country is affected, while others argue that 

after a disaster, long-term economic growth appears. 

Most of the articles from the available scientifically literature is based on data provided by 

EM-DAT (Emergency Events Database) which is a global database on natural disasters and 

technological information consisting on data from 1900 to the present. EM-DAT is maintained 

by the Centre for Research on the Epidemiology of Disasters (CRED) of the School of Public 

Health of the Catholic University of Louvain-la-Neuve, Brussels, Belgium. 

Among the most important findings and observations of the chapter: 

• Floods, storms and earthquakes are the most devastating natural events in the analyzed 

countries when it comes to the material damage that they produce; 

• One can easily observe that the analyzed countries are generally affected by similar 

natural disasters, the only difference immediately noticeable from the following graph 

is their frequency. The countries analyzed were most often hit by floods and extreme 

temperatures, then by storms. 

• Emphasizing the costs of the damages made by disasters/catastrophes commenting 

these events and illustrating them graphically. For example, it is graphically illustrated 

the total damage (expressed in thousands of US $ - axis Oy) brought by disasters, 

grouped by countries and by their type, from 1950 to 2015, based on EM-DAT 

criteria. It is clear that a natural disaster cause significant damage of high proportions 

relative to the GDP of that year and from this fact it can easily understood the pressure 

on the GDP in order to straighten the situation in the affected areas. Also, an affected 

area will not contribute to economic growth, at least temporarily and the local 

economy will suffer. 

Figure 1. Incidence of natural disasters, grouped by country, 1950 to 2015 time period, based on 

EM-DAT criteria. 
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Figure 2. The total damage (expressed in thousands of US $ - axis Oy) brought by disasters, 

grouped by countries and by their type, 1950 to 2015 time period, based on EM-DAT criteria. 

 
The thesis bibliography is an extensive one, with 226 sources being consulted, of which 

many scientific articles and books and also online sources or online databases. 

The annexes of the thesis are mostly large tables with calculations and results. Many of the 

conclusions and results of the paper are based on these annexes. 

PhD thesis structure 
The thesis consists of introduction, four chapters, bibliography and annexes as follows: 

- Introduction; 

- Chapter 1. Models and theories of economic growth; 

- Chapter 2. The influence of agriculture, industry and services on economic growth; 

- Chapter 3. Education and economic growth; 

- Chapter 4. Natural disasters and economic growth; 
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- Conclusions; 

- Bibliography; 

- Annexes. 

Each chapter usually consists of the following sections: introduction, literature review, 

methodology, data presentation, results and conclusions. As it can be seen, the paper is based on 

an extensive bibliography and has several annexes. 


	Contents of the summary
	Contents of the PhD thesis
	PhD thesis keywords
	PhD thesis summary
	PhD thesis structure

