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Abstract

Romania's economic growth is a target that can be achieved only within the accordance of
all the economic sectors with the Europe 2020 Strategy. As provided in the Convergence
Programme 2014-2020, this objective entails a series of steps that Romania must rigorously
follow in order to be able to ensure a real converge process at the level of developed
European Union (EU) countries form the Euro Area. This paper aims an overview
presentation of the economy synthetized in its major result, respectively in the dynamics of
the total Gross Domestic Product (GDP) /capita and agricultural Gross Domestic Product
(GDP) /capita, and it also compares with the level of the EU 28 average and the level of the
Euro Area average. There are calculated, using linear and quadratic functions, the Gross
Domestic Product GDP trends, and, with the convergence equation, there are calculated the
years that separate Romania from the level of other countries, through the application of
annual growth rates. The calculations result shows a strong economic boost of Romania,
the annual growth rates being high, both for Gross Domestic Product (GDP) / capita (US$)
and for agricultural Gross Domestic Product (GDP)/ capita (US$), but also a pretty big gap
between its development level and the EU 28 and the Euro Area average level.

Keywords: Gross Domestic Product (GDP), trend, comparison, convergence, Romania,
European Union (EU), Euro Area.
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Introduction

The economic convergence is one of the hopes for economic development of many
countries, which includes also Romania. This could be achieved by "free movement,
without limitation, of production factors between the European states and regions, in
particular through capital market integration and through foreign direct investments (FDI)”
(lancu, 2014).

Economic convergence and convergence in general, at this stage of globalization have a
well-defined place. Convergence is a key objective in important treaties between the EU
countries, in studies and articles that analyze the economic development through a
harmonious development (Council Regulation — EEC, 1987), to reduce disparities between
developed and less developed countries and that ultimately aims the convergence process
(Hooghe, 1996; Precup, 2014).

In order to reduce the disparities, the new convergence theory considers also the effects
operationalization produced by the intangible factors, including those concerning economic
policies (lancu, 2007). In this sense, the article aims to analyze the relationship between the
income convergence (using GDP in US $ current prices) of the EU 28, Euro Area and
Romania over the 2000-2014 period. The study also includes a confrontation of Romania's
major macroeconomic result with that of some several important European countries for the
same period, 2000-2014. Using the convergence equation it was possible to calculate the
number of years for recovering the gaps between Romania and the countries studied,
emphasizing the need for a higher economic growth (a higher growth rate than the one
calculated for the period 2000-2014) in order to recover the existent gap.

The paper’s first section describes the total GDP/capita and population evolution, the total
GDP/capita and population trends, the link between the total GDP’s annual growth rate and
the population’s annual growth rate at the EU countries level.

The second section of the paper reveals the agricultural GDP / capita evolution and the
agricultural GDP/capita trends, taking into account the annual growth rates both for
Romania and for the EU 28 and Euro Area.

The paper’s third section presents the convergence evolution of the GDP/capita from
Romania with the GDP/capita in some European Union countries and the EU average. The
specifics of this research and the practical significance of this paper consist in a more
accurate estimation of the number of years to reduce the disparities between Romania and
developed EU countries.

1. Review of the scientific literature

At the level of the European Union (EU) a first stage of convergence presupposes the
fulfilment, by all Member States, of some established conditions (the situation of public
finances, price stability, exchange rate and long-term interest rate stability) for accession to
the single currency (European Commission, 2014). Only few of the former socialist
countries that have already joined the EU have remained outside of the Euro Area:
Bulgaria, Czech Republic, Croatia, Poland, Romania and Hungary.

A first step of convergence to which Romania was heading was the nominal convergence
criteria fulfillment for entering into the euro zone, established at Maastricht, regarding: the
inflation rate; the long-term interest rate; the exchange rate towards the euro, the

consolidated budget deficit and public debt.
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In year 2015, the National Bank of Romania (BNR) analyzes highlighted that Romania
fulfilled the nominal convergence criteria established in Maastricht 2008: the inflation rate
benefitted from a rhythm level of Harmonized Index of Consumer Prices — HICP at the
maximum permissible threshold of 1.2%, the long-term interest rates with a level of only
4.1%, were below the limit of 5.3%; the exchange rate RON to euro was placed in a
2.1-3.5% band compared to the accepted limit of 15%, the consolidated budget deficit reached
only 1.8% of GDP, compared to the maximum value of 3%; the public debt was placed at a
percentage value of GDP of only 39.8%, placed far below 60% (Isarescu, 2015).

Regarding the gap recovery of the economic growth of our country, in relation with the EU
average, in a report of the research market company Business Monitor International (BMI),
cited by Emerging Europe Monitor, it is mentioned that it could decrease and could ensure
a sustainable convergence model at the end if it will be less and less conditioned by
exports. In the same report, it was foreseen a macroeconomic growth by 3.4% and 3.6% in
2015 and respectively 2016, following that, in the next years, Romania to become a leader
of the emergence phenomenon of the former socialist countries from Central and Eastern
Europe, members of EU 28 (taking into consideration the GDP indicator).

In autumn 2014, the National Commission for Prognosis estimated an economic growth of
2.5% for the year 2015. This figure is close to the estimates made by the European
Commission and the International Monetary Fund, 2.4% and 2.5% respectively, but below
the growth forecast anticipated by the World Bank in June 2014, i.e. 3.4% (BMI, 2014).

Regarding the real convergence and its assessment based on the discrepancies with the EU
average of GDP per capita at the purchasing power standard (PPS), it is noticed a
significantly progress of Romania in the last two years. In present, Romania is situated at
about 54% to the EU 28 average, a percent significantly higher than in 2012, when it
registered a percentage of 52.9% and in year 2011 (51.2% ) (The Government of Romania,
The Convergence Programme 2014-2017). Moreover, in the crisis years, the real
convergence process of Romania’s economy continued, for the entire period 2009-2013,
the growth rate of GDP per capita being over 2 percentage points above the one recorded
for the whole EU (table no.1).

Table no. 1: Average annual growth rate for total GDP of Romania and EU,
during 2009-2013 (%0)

Indicator EU 28 Romania
Real growth -0.3 -0.3
GDP deflator 1.1 4.4
Nominal growth 0.8 4.1
GDP/capita growth at PPS 0.5 2.6

Source: Based on data from Eurostat, 2016 and
The Government of Romania (The Convergence Programme 2014-2017), 2014

This objective can be reached as long as the report towards the EU average of the
GDP/capita exceeds 60%, for this standing out the experience of the new Member States
which recently acceded at the currency or at the Euro zone.

In accordance with the economic developments estimated in this Programme, the real
convergence of Romania could reach almost 65% in the year 2018, with the prospect that at
the 2020 year’s level the GDP/capita at Purchasing Power Standard in Romania to
represent about 70% of the European average (table no.2).
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Table no. 2: Perspectives on GDP per capita
at the Purchasing Power Standard, in Romania

Specification UM 2012 2018 2020
GDP per capita in PPS Euro 13,500 18,200 20,250
Towards 2012 % 100.0 134.8 150.0
Towards % of EU average % 52.9 64.2 69.5

Source: Based on data from Eurostat, 2016 and
The Government of Romania (The Convergence Programme 2014-2017), 2014

2. The research methodology

The data sources were constituted by the World Bank and the Statistical Yearbooks of
Romania, from which were extracted data regarding the GDP/capita (US $ in current
prices), population, agricultural GDP, the latest data were available for the year 2014.
There were used also data at EU 28 level, EU Euro Area and for some countries, with a
focus on the following indicators: total GDP; Agricultural GDP; Total GDP/capita;
Agricultural GDP/capita (World Bank, 2015). In the article it was used the consumption
method in the GDP estimation as a macroeconomic indicator formed by the sum of the
market values and of all services and goods intended for final consumption, produced in all
branches of the economy in a country in one year (GDP aggregated as sum of the
expenditures for consumption of private households and private non-profits organizations,
State expenditures, of gross expenditures for investments, investments for storage purposes,
as well as export earnings less expenditures for imports):

GDP = consumption + investments + exports — imports 1)

GDP/capita is determined by reporting the total GDP to the inhabitants’ number and it is
often adjusted. The adjustment highlights that different prices levels are masked in different
countries and ultimately it can be compared the efficiency of different countries (Eurostat,
2015; National Institute of Statistics, 2014).

In order to measure the development rhythm and quantify the convergence process, specific
convergence indicators were used (Iancu, 2005). For beta convergence () that presumes
the poor countries grow faster than the rich ones, such as the poor countries will eventually
reach the richest ones in a determined horizon of time, the following indicators were used:
the annual growth rate, trend equations (linear, polynomial of second degree), the period for
the gap recovery (lancu, 2005).

The equation in the conducted research in this article has used a simple chronological
dependency with the visible sense of a temporal estimation of a classical unifactorial
statistic regression:

e linear :
Y({)=ax+Db 2

where:

a, b —equation’s coefficients or parameters;

a — parameter of explanatory and factorial variable defining the linear increase/decrease;
b — free term or the constant;

X — the hexogen chronological variable or the time expressed in years.
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e and quadratic:
Y(x)=ax?+bx+c 3)
where:

a, b — equation’s coefficients and parameters;

a — parameter of explanatory and factorial variable defining the quadratic increase/decrease;
b — parameter of explanatory and factorial variable defining the linear increase/decrease;

¢ — free term or the constant;

X — the hexogen chronological variable or the time expressed in years.

The meaning of the equation is given by R?, which represents the determination or the
percent from total variance, explained by the independent variable x and r coefficient,
which is the classic coefficient of correlation (Savoiu, 2013; Draghici and Necula, 2014).

The significance and validation of these indicators has been realized using the t test
(Fischer, 1930). For Romania’s convergence with EU, it was used the following equation
for the convergence estimation:

t (years) = (log Yeu-log Yro) : [(log(1+rro)-log(1+reu)] 4
where:

EU — European Union; Yey = GDP value in EU,;

Yro — GDP value in Romanig;

reu — annual rate for economic growth in EU;

rro — annual rate for economic growth in Romania (lancu, 2013).

3. Results of the research

From the multitude of aspects that could have been thematically analyzed, the article
authors have chosen a comparative analysis of total GDP/capita convergence (US$ in
current prices) and agricultural GDP/capita convergence (analogous in US$ in current
prices), at the level of the EU, Euro Area, plus a confrontation of the major macroeconomic
result of Romania with the one of several important European countries, in the period
2000-2014. The study aimed calculating the number of years for the recovery of these
discrepancies in order to sensitize the decision makers at the national level.

In the period under review, 2000-2014, there is a statistical link between the growth rate of
total GDP and population decrease (r = 0.51%*, figure no. 1). The same tendency is observed
at the agricultural GDP increase (r = 0.76 *, figure no. 2). Of course, these findings are
punctual, representing on one hand, the introduction of modern technologies in all activity
sectors, but also the population declining trend.

The analysis began by calculating the population’s increase and the GDP/countries
increase, the total GDP/capita evolution and trend, the agricultural GDP/capita evolution
and the convergence trend established by linear regression of total GDP and agricultural
GDP with some EU countries, Euro Area average and EU average (figure no. 2).
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Figure no. 1: The link between the total GDP’s annual growth rate
and the population’s annual growth rate at the level of EU countries

Source: Based on data from The World Bank, 2015
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Figure no. 2: The link between the agricultural GDP’s annual growth rate and the
population’s annual growth rate at the level of EU countries

Source: Based on data from The World Bank, 2015

Table no. 3 presents the increases, by countries, of both population and also of total GDP
and agricultural GDP. It can be observed that among the countries with a higher annual rate
of growth of GDP (over 10%) it is also Romania (12,68% annual rate for total GDP and
6,4% for agricultural GDP), along with Latvia and Lithuania, Estonia and Bulgaria.
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Table no. 3: The GDP and population growth, period 2000-2014

Tl GO e Popaltion
Anmpz] growth rate Azl growth rate Aol growth rate

Comty, | 2000 | 2014 | 2000 | 2000 | 2000 | 2000 | 2004 [0 [ 2000 | e || 60 | 24 [0 ] 0o | e
Regon 09 | e | e e | 04 | 0 e | e | o
ELS% Eﬂslé wl | u g;“$ E.“”SS vl ow | ow | (e M| % | % | %

Austra 1964 | 4363 | 813 | 150 | 5B8 6|61 40 | L i3 B01 | 833 | 045 | 031 | 045
Belzmm 075 | 313 | 82 | L8 |30 AT 13 )4 13 1025 | 1133 | 038 | 069 | 06
| Bulsaria 11 | 567 | 1645 | 184 | 1101 L7 [ 30 ] 46 | 45 | 43 817 | 72 |03 0% | 08
Cyp 89 | 11 ) I | 1% | 626 04 10535 | -10) 3l 0% | 115 | 16 | 111 | 145
Caech . Bl | 2033 | 1436 | 004 | 899 L6 68 | 124 T] 1026 | 1031 | 020 | 008 | 018
(Genmany 1930 | 38683 | 643 | 131 | 3dl 0624 21 | 18 | 18 221 | B08% | 004 | 027 | 012
Denmark 1641 | M04 ) 769 | 138 | 33 414740 12 W M| M | 03 | 04|03
Spam 3934 | 13813 | 1080 | -le2 | 620 Hi|ME) 4l |11 1) 4026 | 440 | 18 | 008 ) 10
Fsfoma 37 135 | MR 6L | 116 03 1 08 | 64 | 100 | 39 140 | 131 | 051 ] 034 ] 0#
Finland 1235 | 7701 | 803 | 160 | 3.68 111747 33 i I8 | 346 | 034 | 046 | 039
Francs 136842882 782 | 0% | i3 4023 [0l | A 6091 | 6621 | 067 | 045 | 040
K 1348 [ 20889 431 | 315 | 47 43 [ 2041 00 | 36 | 26 3889 | 6431 | 062 | 08 | 08
Coreece 1305 | 2336 | 1086 | 632 | 431 B0 [ 80 30 | 18] 05 1092 | 1086 | 027 | 044 | 003
Croatia 08 | 311 | 147 185 | 113 14 |13 63 | 40 ] 4] 44 | 44 [ 00 | -0 |03
| Himeary 471 | 1383 | 1180 ) 119 | 799 LT 62 60 |75 | 6l 1021 | 586 | 021 ) 03 | 02
Ireland 9.8 | 2308 | 1000 | 128 | 680 1B | 38 68 | M1 24 381 | 41 | 197 ] 019 | 138
lialy LMD 2UL | 75 ) 04 | 4 35 460 32 | AT | 18 3684 | 6134 | 041 ) 086 | 03
Lithuania 113 | 484 | 1397 | 325 | 1078 07 117 41 | 17 ) 6l 330 | 28 | 113 ) 138 | 126
Lembows | 204 | 649 | 1000 | 318 | 825 O P I O 04 | 036 | 148 ) 14 | 173
Latvia 18 | 313 | W7 366 ) 1030 04 {10100 | 06 | 68 37 [ 18 |G-
Malta 40 28 | 446 | 709 01 67 4 038 | 043 | 088 | 077 | (08
Neherlands | 4128 | 8703 | B47 | 446 | 35 03 [ 161] 87 [ 03 | 32 1303 | 1683 | 042 | 036 | 041
Paland 1719 | 3450 | 1081 | 434 | 839 57 | 185 91 | 68 | 8% 3826 | 3800 | 003 | 003 | 003
Portugzl 1184 | 2301 ) B36 | -L14 | 486 LN A A AN 1029 | 1040 | 030 | 042 | 007
Romana 174 | 190 | 1811 ) 331 | 1268 43 1107 84 | 0. 2 044 | 1990 | 107 | 042 | 083
Slovaia Bl 1002 1317 | 248 | 903 13 [ 44187 |51 82 i3 | 342 | 000 | 013 | 004
Slovema 03 | 495 | 1057 ) 030 | 636 07 |11 ] 38 | 35 | 33 1% | 206 | O | 017 | 0f
Sweden 1998 | 3701 | &73 | A6 | AT 49 1781 18 |42 ] 34 B87 | 69 | 032 | OB | 06
Furo arza G487 | 13400 | TH4 | 077 | iR 1343 | 011) 13 | 19 | 16 1l | 049 | 019 | 038
EU BRI {18304 738 | L3 | 44 | | 2004 |2815) A1 | 25 | AT 48 M8 | 035 | 019 |0l
Worldwide | 33290 | 7TM45 | 672 | 541 | 626 | |1333] * | 34 | 63 | 46 flle | TRl | 125 | LIG | L33

Source: Based on data from The World Bank, 2015

Noteworthy are total GDP/capita growth rate oscillations, for the three analysed periods,
i.e.: 7.58% for the period 2000-2009; 1.69% for the period 2010-2014 and 5.44% for the
entire period. For the same periods of time, the annual growth rate of the agricultural
GDP/capita had very close values: 2.2%, 2.5% and 2.7%. Instead, the demographic
increases have not followed the GDP trend; on the contrary, countries listed previously
presented annual decreases, around 1%. Countries with more significant population
increase (over 1% annual growth rate) are Spain, Cyprus, Ireland and Luxembourg.
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3.1. The total GDP per capita analysis

Following the data in table no. 4, it can be observed that at the EU's total GDP level it is
registered a continuous increase that reaches a maximum in 2008 with 109.7% higher than
in the year 2000. In year 2014, the level of GDP has an increase of 101.5% compared to the
year 2000, but with a decrease of -3.9% less in relation to year 2008. The adjustment using
the linear regression indicates an increasing trend, reaching in the year 2014 at a value of
39,711 US$/capita, 9% more than the real level. The trend of total GDP was pursued also
for the Euro Area, with a maximum point in the year 2008, with an annual growth rate until
2014 of 4.92%. The adjustment using the linear regression demonstrates an increasing
trend, and the big difference between the adjusted GDP and the real GDP is of 4253
US$/capita.

Table no. 4: Total GDP evolution (US$/capita in current prices) of Romania and EU,
between 2000 and 2014 and the data adjustment with the linear equation

EU 28 Euro Area Romania Total GDP share Ro
Years Achieved | Adjusted | Achieved | Adjusted | Achieved | Adjusted | EU 28 | Euro Area
us$ uss uss$ us$ us$ uUs$ % %
/capita [capita [capita [/capita /capita [capita
2000 18,072 20,366 20,203 22,870 1,668 1,604 9.2 8.3
2001 18,242 21,748 20,440 24,368 1,840 2,276 10.1 9.0
2002 19,843 23,129 22,125 25,866 2,125 2,949 10.7 9.6
2003 24,090 24,511 27,151 27,364 2,775 3,622 115 10.2
2004 27,719 25,893 30,970 28,862 3,553 4,295 12.8 115
2005 28,883 27,275 31,972 30,360 4,676 4,968 16.2 14.6
2006 30,704 28,657 33,783 31,858 5,829 5,640 19.0 17.3
2007 35,371 30,038 38,696 33,356 8,214 6,313 23.2 21.2
2008 37,916 31,420 42,211 34,854 10,136 6,986 26.7 24.0
2009 33,815 32,802 38,470 36,352 8,220 7,659 24.3 21.4
2010 33,595 34,184 37,603 37,850 8,297 8,331 24.7 22.1
2011 36,244 35,566 40,430 39,348 9,200 9,004 25.4 22.8
2012 34,147 36,947 37,587 40,846 8,577 9,677 25.1 22.8
2013 35,509 38,329 39,103 42,344 9,587 10,350 27.0 24.5
2014 36,423 39,711 39,589 43,842 9,997 11,023 27.4 25.3
Rate (%) 5.13 X 4.92 X 13.64 X 8.09 8.31

Source: Based on data from The World Bank, 2015

In Romania, the level of increases is particularly, and the end of the period, i.e. year 2014
form the chronological analysis, brings an increase of 499.2% compared to the year 2000,
this increase peak being in year 2008, followed by decreases quite important due to the
strong economic crisis with which Romania was also confronted. Data from the year 2014
demonstrate however an important level of increase in relation to year 2009 (+ 21.6%),
reaching a level close to the year 2008 with -1.38% less. Adjustments using the linear
equation also indicates an increasing trend, the value in the year 2014 is with 10.2% higher
relative to the value achieved in the same year. Regarding Romania's GDP shares in the EU
GDP and Euro area GDP, it can be seen that since 2007 have stabilized somewhere
between 20% and 27% for both categories. The share’s maximum is achieved in 2014,
when Romania's GDP had a share of 27.4% of EU GDP and 25.3% of Euro area GDP.

In the figure no. 3, it can be observed very large differences between the average of EU's
total GDP, Euro Area GDP and Romania’s total GDP level, for both achieved and adjusted
values.
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Figure no. 3: Total GDP/capita trend in Romania and at the EU level,
established by linear regression, period 2000-2014
Source: Based on data from The World Bank, 2015

In the year 2014 the difference between EU GDP and GDP of Romania is of 26,426 US$/
capita, i.e. EU GDP value is 3.6 times higher in relation to the value of the Romania’s
GDP. The figure shows the linear equation, the value of the determination coefficient at EU
level and the value of the correlation coefficient. At the EU level, the determination
coefficient recorded a value of 0.795, indicating that 79% of the linear equation values
variations are given by the trend of the studied years. Also, it can be noticed that the value
of the determination coefficient of determination at the level of Romania is of 0.869,
indicating that 86.9% of the linear equation values variations are given by the trend of the
studied years. All linear equations resulted as having very high determinations and being
highly significant.

3.2. The agricultural GDP per capita analysis

The data from table no. 5 present the evolution of the agricultural GDP in the EU, the Euro
area and at the level of Romania.

Table no. 5: The agricultural GDP/capita (US$/capita in current prices) evolution
and the data adjustment with the linear equation

EU 28 Euro Area Romania GDP share Ro
Years Achieved | Adjusted | Achieved | Adjusted | Achieved | Adjusted | EU 28 | Euro Area
uUs$/ uSss$/ uss$/ uSss$/ uSss$/ USss$/ o o
capita capita capita capita capita capita & &
2000 411 436 482 511 201 291 48.8 41.6
2001 412 448 481 524 267 315 64.7 55.4
2002 415 459 486 537 267 340 64.3 54.9
2003 485 471 570 550 359 364 73.9 62.8
2004 557 482 638 563 497 389 89.2 77.9
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EU 28 Euro Area Romania GDP share Ro
Years Achieved | Adjusted | Achieved | Adjusted | Achieved | Adjusted | EU 28 | Euro Area
US$/ US$/ US$/ uss/ US$/ uss/ 0 o
capita capita capita capita capita capita o o
2005 497 494 582 575 443 413 89.2 76.2
2006 498 505 575 588 510 438 102.3 88.6
2007 577 517 669 601 449 462 77.8 67.1
2008 599 529 698 614 665 487 111.1 95.3
2009 485 540 578 627 496 511 102.5 85.9
2010 523 552 611 639 520 536 99.4 85.2
2011 587 563 679 652 675 560 115 99.4
2012 552 575 636 665 456 584 82.7 71.7
2013 583 586 676 678 593 609 101.7 87.7
2014 574 598 653 691 536 633 93.3 82.1
Rate (%) 2.43 X 2.19 X 7.28 X 4.74 4.98

Source: Based on data from The World Bank, 2015
Thus, some important aspects can be observed:

e At the level of the agricultural GDP of EU, a continuous increase that reaches a
maximum in 2008 of 599 US$/capita, with 45.7% more compared to year 2000. In the year
2014 the GDP’s level is with 39.7% over the 2000 year level, but with less -4.17%
compared to year 2008. The adjustment using linear regression indicates an increasing
trend, reaching at the level of year 2014 a value of 598 US$/ capita, with 4.2% more than
the real GDP level. It can be seen that, in comparison with total GDP, a greater
homogeneity of data, and data does not record values increases so high compared to those
previously studied.

e Regarding the Euro Area, there are also increases, with a maximum in 2011 of +
40.9% compared to the first year, and at the end, year 2014, a plus of 35.5% towards year
2000. The difference between 2011 and 2014 years lies at around -46 US$/capita.
Adjustments using the linear equation also show an ascending trend, the value in 2014
being with 5.8% higher relative to the value achieved in the same year of comparison.

e Unlike the total GDP/capita, the agricultural GDP/capita of Romania does not register
so great differences compared to the EU 28 and the Euro Area, the increase between 2000
and 2014 has an annual rate of 7.28%, much higher compared to the EU and the Euro Area,
i.e. 2.43% and 2.19% respectively. If in the year 2000 the agricultural GDP recorded a
value of 201 US$/capita, being less than 50% compared to the other two categories, in the
year 2011 it recorded a maximum of 675 US$/capita (over the EU average level), to fall by
the year 2014 at 536 US$/capita, representing 93.3% of the EU average and 82.1% of the
Euro Area average.

It can be seen the differences in the level of agricultural GDP, from the figure no. 4, in both
real and adjusted values. The figure shows the linear equation Y EU 28= 11.56x + 425.5
and the determination coefficient at EU level(R? = 0.611, r = 0.78***). The determination
coefficient which recorded a value of 0.611, indicating that 61.1% of the values variations
of linear equation are given by the trend of the studied years.

The figure no. 4 also shows the linear equations: Y Euro Zone = 12.81x + 498.5,
(R?=10.609, r = 0.78***) and YRo =24.46x + 266.5 (R? = 0.601, r = 0.78***).
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Figure no. 4: The agricultural GDP trend in Romania and at EU level,
established by linear regression, period 2000-2014
Source: Based on data from The World Bank, 2015

A resolution of problems that occur in the way of the economic development is foreseen in
the Cohesion Policy 2014-2020 through an investment by 325 billion euro in the Member
States, in the cities and regions of Europe, in order to achieve common objectives at EU
level relating to economic growth and employment, completed by objectives like to combat
climate change, social exclusion and energy dependency. The estimated worldwide impact
will likely reach more than 500 billion euros taking into account the contribution of the
Member States and the leverage of financial instruments. (European Commission, 2013):

o Investments will be made in all EU regions and will be pursued the level adaptation
of national contribution (level of co-financing rate) and the level of assistance at the
development level of each region: less developed regions (GDP < 75% of EU-27 average);
transitional regions (GDP between 75% and 90% of the EU-27 average); more developed
regions (GDP > 90% of EU-27 average).

e The resources orientation toward the main growth sectors. About 66 billion euros will
be priority directed towards projects for trans-European networks in transport and
environment infrastructure base, through the Cohesion Fund.

e For taking responsibility and tracking results, will be established clear, transparent
and measurable goals and objectives.

e |n order to ensure more effective investments some conditions will be introduced
before accessing the funds.

e Also, it is foreseen a common strategy for a better coordination and less overlapping
of effort, the basis being assured by the Common Strategic Framework providing a better
coordination between the European investment and the structural funds.
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3.3. The Romanian GDP per capita convergence with EU countries GDP and EU
average GDP

In table no. 6 it can be observed the evolution of total GDP per capita in some countries
from EU, including Germany, the country with a high standard of living, to which it can be
observed oscillations between years, with an average of 37,568 US$/capita and an annual
growth rate of 5,14%.

Table no. 6: The total GDP evolution (US$/capita, in current prices)
in Romania and some EU countries, between 2000 and 2014

Standard
Average o (C%) Rate
Country. UM | 2000 | 2007 | 2010 | 2014 Deviation
Region US$ USs$ % %
[capita [capita ° °
Germany Cﬁﬁg 23719 | 41815 | 41788 | 47822 | 37568 8557 228 | 514
France Cﬁig 22466 | 41601 | 40706 | 42733 | 36242 7994 221 47
Hungary USS/ | 4620 | 13831 | 13000 | 14029 | 11175 3438 308 | 826
capita
Italy USS/ | 20050 | 37716 | 35878 | 34909 | 32097 6617 206 | 4.04
capita
Poland Cﬁﬁg 4493 | 11248 | 12597 | 14343 | 9888 3752 379 | 864
Euoarea | YS¥ | 1668 | s214 | s207 | 9997 6313 3226 511 | 136
capita 4
UE C‘;ﬁig 20203 | 38696 | 37603 | 39589 | 33355 7574 27 | 492
World Cﬁﬁg 18072 | 35371 | 33595 | 36423 | 30038 6930 231 | 513
Germany USS/ | 5443 | 8617 | 9472 | 10721 | 8161 2005 246 | 4.96
capita

Source: Based on data from The World Bank, 2015

Germany reaches a level double in 2014 compared to the first year 2000, 2014 being also
the year when GDP recorded the highest value. The variation coefficient has a value of
22.8%, which is considered high. France is also a country that far outstrips the EU average
level, reaching in 2014 a value of 42,733 US$/capita (C=22.1%), while the EU average is
located at 36,423 US$/capita. A level closer to our country has Hungary, that records
increases with an annual growth rate of 8.26% (C%=30.5, very high). It can be seen that
annual growth rate is the highest in Romania, the reason being the strong economic boost in
the last years.

In table no. 7 are calculated the years to achieve our country convergence with the level of
the other studied countries. At a level of an annual growth rate by 13.6% (the average for
the period 2000-2014), Romania will converge at the level of total GDP of Germany in 20
years, of France in 17.8 years and of Hungary in 7 years. At the average level of the EU
total GDP (US$/capita), Romania could converge in 16.6 years. Following the convergence
variants, where the annual growth rate would reach 20%, Romania could reduce the gap,
the convergence with the level of Germany reaching in 11.8 years, France in 10.6 years, 3.2
with Hungary and 3.6 years with Poland.
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Table no. 7: The calculation of the number of years for achieving the convergence
of total GDP/capita of Romania with total GDP/capita of some EU countries
US$/capita, in current prices)

The initial level of GDP (2014) Annual growth rates in Romania-variants
The annual ] - 0.136
Total growth rate | GDP D(l(s_:‘cDrgpsr(:c;s 008 01 (real 0.18 0.2
Country, GDP/ in EU [capita GDP UE ' ' 2000- ' '
Region capita countries (2014) countries) 2014)
(2014) an EU28 No. of years for achieving
(2000-2014) the convergence
Germany 47822 0.0514 9997 1to4.7 58 34 20 135 | 11.8
France 42733 0.047 9997 1to4.2 46 29.4 17.8 121 | 10.6
Hungary 14029 0.0826 9997 1tol4 - 21 7 3.9 3.2
Italy 34909 0.0404 9997 1to34 - 22.4 14.2 9.9 8.7
Poland 14343 0.0864 9997 1tol4 - 29 8.1 4.3 3.6
Euro Area 39589 0.0492 9997 1t03.9 47 29.1 17.3 117 | 10.2
UE 36423 0.0513 9997 1t03.6 48 28.5 16.6 111 9.7
World 10721 0.0496 9997 1tol.1 24 14 0.8 14 0.5

Source: Based on data from The World Bank, 2015

Analyzing the data from table no. 8, Italy is the country with the highest agricultural
GDP/capita 760$/capita in the year 2014 (C%=12.5), followed by France with
715.9US$/capita, being known the development of these countries in the agricultural sector
where the growth rates for these two countries are 2.06% and 2.22% respectively. For the
period 2000-2014, higher growth rates can be observed at Hungary, of 6.34% (C%=38.0).
In Romania the annual growth rate for the analyzed period is of 7.28% (C%=30.2). The
variation coefficient and the standard deviation showing big differences between the results
obtained for all three countries.

Table no. 8: The agricultural GDP evolution (US$/capita, in current prices),
in Romania and some EU countries, period 2000-2014

Standard
CS:;%‘ UM 2000 | 2007 | 2010 | 2014 | "% | Deviation | (€9 | Rete
US$/capita | US$/capita % %
Germany US$/capita 251 345 301 326 312 51 16.3 1.90
France US$/capita 526 749 725 716 664 89 13.4 222
Hungary US$/capita 265 551 463 626 486 126 26.0 6.34
Italy US$/capita 571 793 706 760 727 91 125 2.06
Poland US$/capita 148 387 373 486 316 120 38.0 8.85
Euro Area | US$/capita 201 449 520 536 462 140 30.2 7.28
UE US$/capita 482 669 611 653 601 73 12.2 2.19
World US$/capita 411 577 523 574 517 66 12.8 243
Germany US$/capita 216 264 285 244 79 324 3.33
Source: Based on data from The World Bank, 2015
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Analyzing the discrepancies between agricultural GDP of Romania and agricultural GDP of
other EU countries (table no. 9), it can be observed:

e the discrepancies between Romania and France is 1 to 0.6; between Romania and
Italy is 1 to 1.4, between Romania and Hungary the discrepancy is 1 to 1.2; between
Romania and the EU average the discrepancy is 1 to 0.5.

e at an annual growth rate of the agricultural GDP/capita of 7.2% in Romania, the other
countries keeping the current rate, Romania could converge in 6.1 years with France, in 7.1
years with Italy, in 19.2 years with Hungary and in 4.2 years with the EU average.

e for an average annual growth rate of 0,15%, Romania would converge to the EU
average for agricultural GDP/capita in 0.5 years, the gaps being much reduced for this
annual growth rate.

Table no. 9: The calculation of the number of years for achieving the convergence
of agricultural GDP/capita of Romania with agricultural GDP/capita
of some EU countries (US$, in current prices )

The initial level of GDP (2014) Annual growth rates in Romania-variants
The annual Discrepancies 0.072 (real
c To@l 1 rowth rate in | CPF | (GDPRoat |[%93] 905 |a000-2014)| %1 | 015
ountry, | GDP/ . [capita
Region capita EU countries (2014) GDP L."E Lo
(2014) an EU28 countries) No. of years for achieving the convergence
(2000-2014)
Germany 326 0.019 536 11t00.6
France 716 0.022 536 1t01.3 38 10 6.1 3 2.4
Hungary 626 0.063 536 1to1.2 19.2 4.6 0.1
Italy 760 0.021 536 1to1.4 38 | 122 7.1 4.6 2.9
Poland 486 0.089 536 1t00.9
Euro Area 653 0.022 536 1to1.2 24 7.2 4.2 2.6 1.6
UE 574 0.024 536 1t00.5 12 2.7 1.5 0.9 0.5
World 285 0.033 536 11t00.53

Source: Based on data from The World Bank, 2015

At the level of the European Union level, there are big gaps between the former socialist
countries, among them also Romania, and the West European countries from the European
Union. There is although a visible tendency of reducing those discrepancies.

In the period 2000-2014 the first places regarding the size of the annual growth rate of
GDP/capita are occupied, in order by: Romania (1); Lithuania (2); Estonia (3); Bulgaria (4);
Latvia (5); Slovakia (6); Czech Republic (7), Poland (8); Hungary (9) and Croatia (10).
These group of countries has an average growth rate of 10.3% and an average GDP of
10554 US$/capita. The next group of 18 countries has an average annual growth rate of
5.12% and an average GDP of 37369 US$/capita.

Thus, by a power function Y = 20.025x(%37 it can be expressed this link, that has a
significant correlation coefficient (r = 0.79***), indicating a high intensity of the identified
link. This shows that as the GDP/capita increases, the annual growth rate decreases (figure
no. 5).

588 Amfiteatru Economic




The Constraints to the Economic Development q&
in the Former Socialist EU Countries from the Central and Eastern Europe

L 16
5 u y = 20.025%-0.373
QL—: 12 R2=0.5183; r=0.79
)]
3 10
sg 8
8> 6
S 4
5
= 2
o
) 0
0.00 20.00 40.00 60.00 80.00  100.00

Total GDP/capita , period 2000-2014 (mil US$/capita )

Figure no. 5: Correlation between the annual growth rate of GDP/capita
and the GDP/capita value at the EU level during 2000-2014
Source: Based on data from The World Bank, 2015

These data come to support the convergence, expressed in terms of GDP/ capita, i.e. lower
income countries approach the higher income countries, through the increasing of the
annual growth rate.

Conclusions

Romania has had significant growth within the total GDP and agricultural GDP, but gaps in
the past have made our country level to be far lower than the average of EU and the
majority of EU countries, in particular for total GDP. According to estimates made by BMI
experts, the GDP level will continue to grow at the level of the years 2015 and 2016, with
percentages ranging from 3.4% and 3.6% and the estimate submitted by the Commission
for Prognosis ranks the same indicator between 2.4% and 2.5%.

The analysis made with the simple or linear regression validates an increasing trend of
total GDP at both EU 28 level and for Romania, the recorded total GDP increases for
Romania showing oscillations up to + 500% from the base year 2000. As regards the
evolution of the agricultural GDP/capita, it can be observed at the EU level values
increases, but with greater uniformity compared to total GDP/capita, while at the Romanian
level oscillations reach a maximum in 2011, hovering, in 2008-2009, 2011 and 2013 over
the Euro Area average.

The calculations regarding the convergence of total GDP of Romania with total GDP of EU
identify very large differences between our country and other countries, Romania being
able to reach their level, following increases of both variables, in 7 years (Hungary) and 20
years (Germany). The EU average can be reached in 9.7 years in case of an annual growth
rate of 0.2%. The convergence of agricultural GDP of Romania with agricultural GDP of
EU indicates greater alignment with France, with which we could converge after 6.1 years,
while convergence with EU or Euro Area average is much reduced, in the case of an annual
growth rate of 0.15%, the convergence being obtained in 1.6 years with Euro Area and
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0.5 years with EU 28. The convergent evolution of the Romania’s GDP compared with the
EU countries GDP requires strategic solution for the economic growth process
optimization, the resulted discrepancies requesting finding some solutions that can increase
the convergence degree.

It is necessary the implementation and compliance with the development conditions of the
Convergence Programme and the Development Strategy to be able to converge in a reduced
period of time with the developed European countries, both from economic and agricultural
points of view. It can be added also that for accession to the single currency, Romania must
ensure a sufficiently higher degree of convergence of income per capita, because according
to the governor of the National Bank of Romania, if there is a big gap of convergence it
exists the risk to complicate the management of economic cycles in the absence of an
independent monetary policy (Isarescu, 2015).
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