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ARTICLE INFO ABSTRACT

Keywords: Analyzing of the effects and the determinants of the energy paradigm changes on influencing the economic
Energy growth in European Union starts from the assumption that the economy is highly dependent of energy
En"irf)nment consumption in achieving of the economic growth and welfare for population. Consequently, the changes in the
E‘:‘ﬁ‘o‘g‘mem energy paradigm imply significant transformations in the production structures and their evolution. The aim of

the paper is to present and evaluate the effects and determinants of the energy paradigm changes on assuring
economic growth in European Union, by using the panel data approach and its subsequent techniques. In this
respect, there was considered the evolution of nine economic variables across 30 countries, representing the EU
member States during the examined period, plus Iceland and Norway, in order to revile direct and irrefutable
connections among these variables in shaping the new energetic paradigm in European space. The results
obtained during the research confirm that all nine variables are determinant and significant elements in shaping
a new and proactive energy policy and it undoubtedly contribute in achieving of the sustainable economic

Economic paradigm
Renewable energy
Panel data

development

1. Introduction

The possibility of changing the energy paradigm at the EU level
represents a complex issue that has attracted particular attention. The
attention paid to energy aspects is linked by the use of energy in the
economic processes, the fluctuations of energy intensities of the
national economies, the effects on the population welfare, amid
worsening the dependence on energy imports, sometimes from sources
affected by conflicts or political instability. In this vision, the energy
and the new energy paradigm represents not just a major research
topic in literature [1-3] and academia, it become a strategic goal, for
policy makers, governments, and public administration structures. All
these stakeholders are involved in a demarche of assurance of the
energy independence and stability, having deferent significance and
impacts on developing the new economic paradigm and in shaping of
the new production structures. In contemporary economic develop-
ments, the energy tends to become a major politic, social and economic
objective. The energy is considered to be among the most important
vectors in assuring and promoting of sustainable economic develop-
ment in actual capitalist societies. The role of energy in society is
complex and often hard to be identified and clearly measured.
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The energy and complementary aspects related to the energy sector
tends to become in the near future a fundamental problem not only in
European economic space, but also a factor in achieving of the politic
stability and a key element in limiting of the climate change.

The analysis of the effects and determinants of the energy paradigm
changes on influencing economic growth had faced numerous aspects
in the literature [4,5]. By its essence, the energy represents a factor
with significant influence towards the quality of life and social well-
being, and ensures a smoothly run for the other economic components
and structures as [6] noticed As [7] argues energy represents a vital
input in every economic system in any time period. In recent studies
[8-12]; is emphasized the importance of energy in assuring of the
sustainable economic development and diversification of economic
structures towards their transition to improved energy efficient pro-
cesses. A recent study [13] investigates in a panel of twenty-five OECD
countries for the period 1981-2007, a possible long-run relation
between economic growth and oil consumption. Another research
[14], using the same technique in case of some of OECD countries
for a longer period (1980-2010) identifies significant effects of
economic growth on oil demand. Another study [15] point out the
positive relationship of energy consumption and gross fixed capital on

1364-0321/ © 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/BY-NC-ND/4.0/).
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economic growth

In the contemporary economic context, the national economies are
generally dependent on traditional energy sources and rely on capita-
lizing on these sources in delivering consistent and long-term economic
growth. Starting from this reality, contemporary economies have
developed a specific energy paradigm [16,17], dependent on the
exploitation and capitalization of classical sources of energy (coal, oil
and natural gas). Nevertheless, the new environmental realities are
urging the additional efforts to think of new sources and possibilities of
sustaining the energy raw materials of the economy. The development
of a sustainable energy policy however, has imposed an irreversible
change from the fossil energy sources to renewable energies, in order to
reduce the dependence on classic resources and to expand the
possibilities of supply and the scientific research in the field. From
this perspective, the examination of the emerging effects and the
determinant factors involved in changing of the current energy para-
digm on the economic growth in Romania and the EU represents an
important analysis.

Generally, addressing the role of energy and its rational use towards
the sustainable economic development in contemporary economies
starts from classical economic theories [18,19]. These theories directly
emphasize the aspects related to the production process, the incorpora-
tion of energy into the produced goods, and consider the energy as a
production factor with special features. However, the energy is not just
a production factor — it plays a complex social role. Considering the
multidimensional nature of energy in contemporary economies, it
exerts complex influences in economy and society; it represents a
compulsory and constant element in determining of the economic
growth, in modeling of the social system and the social consumption
habits. Other researches [20-23] emphasize the importance of the
availability of the energy and its influence in the production processes;
other studies analyze the correlation between energy consumption and
performances of the national economies [4,24].

Despite the current evolution of the European economies, and of a
numerous and important technologic changes, massive investments, a
new policy framework in the field and the changes of the European
energy policy paradigm developments, the energy continues to be a
most disputed topic in the field, which raises numerous approaches,
solutions and academic debates.

As the global environmental situation tends to worsening, is
manifested a growing interest in mitigation of the carbon emissions.
In this respect, exists a large number of researches [18,20,23-25],
regarding the interrelated aspects to energy structure, production,
prices, taxation, consumption, very often in relationship with the
economic growth and economic structure diversification.
Investigating the causality relationship between energy consumption
and Gross Domestic Product (GDP) and the co-movement in case of
eighteen developing countries during 1975-2001, [48] reviles signifi-
cant causality relationships between the considered variables.

The analysis of the energy paradigm transformations during the last
period reviles mostly an un-convergent policy in the field, with
significant challenges of the paradigm, which needs to be properly
understood in the context of the new European energy policy trans-
formations. Obviously, the increasing dependence of contemporary
economies by energy consumption has triggered numerous inner
mechanisms in sustaining an ever more difficult economic growth,
accentuated by the supplying inconstancies. Defining a new energy
paradigm, closer to the actual economic demands it should not be left
exclusively to public authorities and institutions or to the stock market
mechanism. In this context, it is necessary to increase the involvement
of the existing national regulatory authorities in each Member State to
oversee the implementation of specific energy policy instruments. On
the other hand, the academia and the study groups are called upon to
provide the scientific basis for the policy measures and to orient the
system towards the best practice in the field, and, not least, the public
opinion as a barometer in assessment of the energy policy functionality.
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The study of the emergence of the effects and determinants of the
energy paradigm changes on influencing economic growth in Europe
has offered numerous valuable insights. [26] noted in his study that the
increases in energy consumption during the years have determined
dramatically changes in historical energy transitions. Also, [21] iden-
tifies the influences of the energy service usage and the changes in
energy consumption behavior towards the economic developments.

Understanding of the role and the energy influence in assuring of
the sustainable development in contemporary economies represents a
great challenge in context of the new energy paradigm adjustments and
approaches. The evolution of the energy paradigm defines, in a tight
manner, the transformation of the contemporary economies and
societies, being a fundamental instrument in achieving of the sustain-
able economic development. In contemporary economies, the energy
represents more than a simple production factor - it had started to
become a determinant instrument in shaping economic structures and
policies, being in the same time instrument in political negotiations.

In this context, achieving of the sustainable economic development
implies not only a rational use of energy, but also new and diversified
sources of energy, stability in supplying and designing a new paradigm.
Energy transformations during the economic processes contribute in
increasing the value of the classical production outcomes, assuring
perspectives in developing economic stability by achieving fulfillment
of the economic policy goals. In a research conducted by [27], they
discovered that 60% of Latin American and Caribbean countries
develop a positive bidirectional long-run relationship between energy
consumption, carbon dioxide emissions, and economic growth.

Staring from the assumption that the energy represents one of the
determinant factors in promoting, diversification and achieving of a
high economic development, but also a constraining element in this
respect it is necessary to examine the effects and determinants of the
energy paradigm changes on influencing economic growth. From this
perspective, the main aim of the paper is to asses a possible existence of
direct and irrefutable connections among considered variables em-
ployed in research in shaping the new energetic paradigm in Europe
from an economic perspective, by using the panel data approach, using
the specific data regarding thirtieth countries including the EU-28
member states plus Iceland and Norway.

2. Data series and preliminary results

In the current research, there are employed the latest available
datasets on the Eurostat website for nine economic variables and thirty
states regarding the importance of the energy and renewable energy
particularly, towards the economic growth. In the table below are
presented the data series considered in designing the research, the
range of data availability, and the symbols used for designate each
series (Table 1).

For the data considered above, Table 2 contains the descriptive
statistics of the datasets considered in the paper. As the common range
of data availability is 2004—2015 and the present work is based on the
panel data approach, the considered period is set accordingly.

In case of Table 2, the results of the Jarque-Bera test reveal that the
considered series are normally distributed, for a significance level of
1%.

3. Materials and methodology

In designing of the current research, the main instrument used in
carrying out the analysis is the panel data methodology and its
subsequent techniques. This method is employed with the aim of
identifying the existence of a certain economic behavioral pattern
among the considered economies, regarding the effects and determi-
nants of the energy paradigm changes on influencing economic growth.

The choice of employing this methodology is based on its robust-
ness and its high degree of applicability and it can be used in order to
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Table 1
Variables description and data series availability.
Source: authors based on: Eurostat [54]

Symbol  Variable description Data availability

e_dep Energy dependence (%) 2000-2015

e_int Energy intensity (kg of oil equivalent per 1 000 Euro 1995-2015
of GDP)

e_pty Energy productivity (Euro per kilogram of oil 1995-2015
equivalent)

el rs Electricity generated from renewable sources (% of 2004-2015
gross electricity consumption)

e_tax Environmental tax revenues (Percentage of GDP) 1995-2015

he_rw Households final energy consumption originated 1999-2015
from renewable sources

1_txe Implicit tax rate on energy (EUR per tonne of oil 2002-2015
equivalent)

pp_re Primary production of renewable energy (ths. 2004-2015
tonnes of oil equivalent)

sh_rec Share of renewable energy in gross final energy 2004-2015

consumption (%)

identify significant economic transformations in terms of variable
significance and expression. In order to examine different correlations
between the employed considered variables, a framework based on
panel data analysis is proposed and designed. The research approach is
following the methods of LLC designed by [28] and the panel unit root
tests Fisher-ADF and Fisher-PP as in [29].

As presented in the Table 1, the data series are annual, with twelve
years, ranging between 2004 and 2015. The starting moment is 2004,
as beginning with this year starts the availability of data for the
following variables: primary production of renewable energy, electricity
generated from renewable sources, and share of renewable energy in
gross final energy consumption, respectively. Some series of data start
in 1995 (energy productivity, energy intensity, and environmental tax
revenues), other in 1999 (households final energy consumption
originated from renewable sources), 2000 (energy dependence), or in
2002 (implicit tax rate on energy).

From the availability of the data there may be observed that current
the European framework to account for the aspects regarding the
renewable energy was settled in 2004. However, for the present work,
employing longer series of data could represent an advantage, but,
considering the missing variables above named, it would have less
point.

A common trend of the literature concerned in the analysis of
various aspects in the field of energy, is represented by the using of the
panel data approach and of its subsequent techniques, in order to
identify and explain possible correlations and influences between
specific variables.

As the latest developments in the literature in the field [19,22,30];
of energies analysis suggest, the endogeneity of the variables represents

Table 2
The descriptive statistics of the datasets.
Source: authors’ computations based on Eurostat data.
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a hypothesis that should be considered with a high degree of
probability. In conditions of a non-stationary and cointegrated panel
with endogenous variables, an adequate econometric specification
represents a basic requirement in order to ensure correct and unbiased
estimations [31]. In application of cointegration techniques, consider-
ing of the Granger non-causality tests represents the essential tool,
aimed to ascertain the error correction mechanism (ECM) and to
explore the short and long-run relationships existent between the
examined variables [32].

As it is shown by numerous studies in the field, [33—35] cointegra-
tion analysis represents the specific technique used to evidence the
existence of a long-term relationship between the set of integrated
variables, but not only time sufficient for accepting the causality
hypothesis two econometric variables. In this context, the cointegration
once proved, the loss of information in the long-run relationship
between the variables induced through differencing is avoided by using
of the ECM, which implies the further existence of a long-term
relationship of equilibrium between the variables in question.

First, it is necessary to test for panel unit root. However, panel unit
root does not represent a fundamental problem in panel data approach,
particularly in cases of relatively short range of time series, as in the
case of present paper.

The heterogeneity of specific parameters for each country-section
induces inherent difficulties in testing for the stationarity of panel data;
on the other hand, if the cross-sectional units are considered as
independent, sometimes, it may not represent the proper approach.
In order collect as much as possible from the virtuous and to avoid
backward aspects of using of these tests, there were considered
examination via the commonly used tests for panel unit root.

These tests represent either specific developments, either improve-
ments of the time series unit root tests, adapted in an applicable form
to the panel data environment. The former include [28], and [36] as
LLC and IPS; and the latter refers to Fisher-type tests based on PP [37]
and ADF tests [29] as (F-PP and F-ADF).

All the four tests employed in this research have the null hypothesis
of a unit root in various forms including against the alternative of
stationarity. Fundamentally, the form of the autoregressive model is
[38]:

pi
Ay, = pyioq + Z 0i.4y,,— + 6X'is + &,
L=1 (€))

Implementation of the LLC test consists on running separate ADF
regressions for each country. The null hypothesis assumes the existence
of a common unit root process, thereby p has the same value across
countries, against the alternative hypothesis of stationarity.

In recent literature, IPS is considered as the most used unit root test
in panel data approach, because it has a greater contribution in
relaxing the restriction of homogeneity specific in case of the LLC test,
also allowing for values of p;, which in most cases may differ among

Variables e_dep e_pty e_tax e_int el_rs he_rw i_txe pp_re sh_rec
Mean 32.6 6.49 2.6 1.98 26.2 19.1 1.795 5.852 18.86
Median 52.8 6.8 2.48 1.47 17.4 16.1 1.725 2.811 14.30
Maximum 104.1 16.1 4.99 6.31 113.7 52.4 4.360 38.886 72.50
Minimum - 740.1 1.60 1.44 0.62 0.0 0.0 0.764 0.000 0.10
Std. Dev. 122.21 2.92 0.62 1.14 25.7 13.9 0.706 6.899 16.63
Skewness -4.88 0.44 0.92 1.58 1.6 0.5 1.142 1.815 1.56
Kurtosis 26.6 2.8 4.07 5.34 5.0 2.2 4.695 6.449 5.08
J-B test 9757.8 12.0 67.2 231.1 209.1 25.9 121.1 375.0 211.1
Probability 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sum 11,705 2330 934 711 9390 6847 644 2101 6771
S.Sq. Dev. 5,347,031 3047 138 469 236,461 69,460 178 17,039 99,063
Obs. 359 359 359 359 359 359 359 359 359
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countries. In this case, the testing procedure for IPS test is based on
computation of the 7-statistic as the average of the ADF unit root test
statistics, using the following (2) as in [39]:

N
Zi—l bpi

N

f=
(2)

In (2), 1,; designates the individual -statistic in case of testing the
null hypothesis represented by each country in the panel which follows
a unit root process as p;, = 0 for all i. The alternative hypothesis in this
case is described by [40]:

) pi <0, fori =T, Ny
" p; =0, fori = M+ LN 3)

Also, for a functional version of the alternative hypothesis it is
required that the fraction of stationary cross-sectional series to be
nonzero, by following the condition that limN_,m(%) =y,0<y< 1 For
ensure the consistency of unit root test, if the lag order is always zero
(p; = 0, for each i), IPS test provide simulated critical values of 7 for
different number of time-length series 7', and cross-sections, N.

As [36] argues in the general case, in which p, # 0 for a fraction
cross-sections, IPS shows that a properly standardized 7 follows an
asymptotic normal distribution [36].

Alike to IPS test, the F-ADF and F-PP tests allow for p; to vary
across cross-sections and, consequently, a fraction of individuals to
have a unit root. In the general framework of the Granger non-causality
tests, the individuals which are found to follow an integrated process of
the same order, usually, of order one, (1), this relationship has to be
tested for cointegration.

For testing the cointegration among series in this research is used
[41] Kao test. Although this test was initially designed to be applies in a
bi-variate context, [42] indicates that this test has a higher power in
comparison with other competing tests, especially in homogenous
panels and when, as in our case, the length of time series is relatively
short. Basically [43], Kao test is a version of ADF test, carried out either
on the residual (g;) of the auxiliary regression ¢; = pe;_; + vy, either
based on the augmented variant of the pooling specification in (4) as in
[43]:

P

& = pei—1 + Z AjAei_j + vy

j=1 4)

Under the null of no cointegration, the augmented version is
constructed upon the (5) [44]:

J6N 6,
2600

ADF = — —-N (0, 1),
362

52
Oy

\/ i+
6y

1068, 5)
Whereby 67 is denoted the estimated variance and &3, represents the
estimated long-run variance of the error term.

The basic assumption of the Kao test is that the value of p does not
vary across the countries in the panel. As [45,46] propose in his
research seven types of cointegration tests residual - based that relax
this assumption, and allows for meaningful heterogeneity. All the
Pedroni tests are based on the estimated residuals of panel regression
described by: &, = p;ey—1 + vy, under the null hypothesis of no coin-
tegration, where p, = 1.

The denomination of error correction term for the cointegration
term is originated in the gradual correction of the deviation from the
long-run equilibrium achieved via a series of partial short-run adjust-
ments [39,40]. The model is specificated upon the following forms
[2,17,39]:
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Aedep; aiedep + :ﬁiedepECLf)tIi—e]l) + ZT:I 5z§depA€depi4—j

+ ZZ:I yl‘j,.ds"”Aeint,_.\. + ..+ 25:1 y;fs"l’Ashrec,_v + u;;
. . — , shrec shrec m shrec
Ashreciy = "™ + B'ECT\ + X, 55" Aedep;,_;
q shrect : v shrec
+ X Aeint g + o+ X po CAshrec,, + wy

As a result of the correlation existent between the lagged endogen-
ous variables and the error term, in specification of VEC models, it is
necessary to be present an instrumental variable estimator. Consistent
with the [39] approach, fixed effects are included into the model to
remove the undetected heterogeneity of the within-dimension, whist
inclusion of orthogonal deviations, alike to differences in the mean
approach, is designed to remove the heterogeneity specific to between-
dimension (panel members).

Following the [32] approach, the long-run causality is measured
through the significance of ECT coefficients (or beta coefficients) using
the standard 7 statistic, whilst the causality in short-run is evaluated by
the joint-significance of lagged explanatory variables. In order to
ensure the model stability, the ECT coefficient, which expresses the
adjustment rate next to an exogenous shock, is assumed to be negative.

The option for using the panel VEC model approach in present
study is based on its flexibility, which allows for using of heterogeneous
panels and correction for both serial correlation and heteroskedasticity
in standard errors. From the methodological point of view, it is
noticeable that, in case of no significant evidence of cointegration, as
the adequacy of EC models is limited for cases in which the series are
integrated of order one, the EC terms are not included in the ECMs,
and the standard Granger causality models are estimated without an
EC term. In addition, in situations of no cointegration, the comparison
of all the considered variables in the EC model has to be based upon
their stationarity. Nevertheless, if added anyway, the literature indi-
cates that they report insignificant results [43].

4. Results and discussion

As there has been presented in the literature review, a plenty of
recent researches address different interrelations of the energy sector.
Most of these scientific contributions regard the economic growth and
energy taxation, examining the limits of energy taxation as a factor very
specifically correlated to sustainable development, as the human
aggression towards the environment represents an uncontestable
reality. The first researches in the field were deployed from a national
perspective, aimed mainly to compare results of VAR or OLS models
for different countries [46—48].

However, in the first studies conducted in the framework of panel
data approach, the used datasets account for reduced number of
countries, often divided into groups, upon the economic development,
geographical placement, or other criteria. Grouping based on various
criteria represented the factor that leaded to homogenous character-
istics within the respective groups. As presented in the previous
paragraph, employing of the panel data approach allows just for
control of heterogeneity. Despite the homogeneity of the policy,
settings across the European Union countries, regarding the level of
development still stand important disparities.

Our panel consists of the 30 countries, representing the European
Union member states in 2015 plus Iceland and Norway. Other
countries also adhered to the framework of reporting to Eurostat, but
the availability of data concerning them is usually limited at less than
five years. Yet, these data regard the candidate countries, which are
following the specific roadmap in order to ensure the improvement
domestic energy balances as a provision for joining the European
Union.

Choosing to use the Eurostat data is based on their compatibility
along the panel countries. From the econometric point of view, that
ensures the variables compatibility across the considered countries.
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Table 3

Panel unit root tests.

Renewable and Sustainable Energy Reviews 81 (2018) 768-774

Variable LLC IPS ADF-Fisher Chi-square PP-Fisher Chi-square

Level Differenced Level Differenced Level Differenced Level Differenced
e_dep -42™ -17.18" -0.29 - 13.98™" 58.4 267.2"" 66.7 366.7""
e_int - 4.68"" -15.76™" 1.10 -9.66"" 53.6 193.7" 69.9 256.7""
e_pty -1.22 -15.04™ 3.70 -9.52™" 36.94 199.39™" 38.13 274.135™"
el_rs 10.44 -9.07"" 11.58 - 6.69"" 19.17 159.24"" 23.03 179.19""
e_tax - 549" -10.7"" -0.81 -6.35"" 70.61 143.9"" 83.53" 179.1""
he_rw -1.75" - 14.74™ 2.96 -9.42™ 37.11 203.4™" 44.65 264.75™"
i_txe - 0.646 -14.87" 1.99 -9.6™"" 58.38 195.46"" 76.2 302.13""
pp_re 1.23 -15.23"" 5.25 - 10.02"" 28.39 209.7"" 35.81 261.22"""
sh_rec 1.96 - 11.46™ 7.13 -7.3" 17.62 158.35™" 40.08 211.57"

Notes: Lag length determined upon the modified Schwartz Info Criterion.

Probabilities for the LLC and IPS tests are computed assuming asymptotic normality. Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution.

All tests equations include individual constant term (,fixed effects”).
Differenced refers to series resulted from first-difference.

Proge

, ", " indicates the rejection of the null hypothesis at 1%, 5%, and 10% levels of significance (one tailed test).

The figures resulted from running of the panel unit root tests are
presented in the Table 3.

From the above data, it is obviously that, in general, the cross-
sectional units and the cross-sections are integrated of order one. Only
the using of the LLC test reported a significant part (though, a
minority) of the cross-sections to be stationary, for various levels of
significance. The results of the pairwise Granger non-causality tests for
the considered variables are presented in Table 4; consistent with the
approach described in [32], the running of the cointegration test is
performed considering, both variables as the dependent variable.

The results in the Table 4 suggest that, in majority of the cases, exist
a biunivocal significant relationship of Granger causality between the
considered datasets. According to these results, the energy dependence
represents a causal variable for energy productivity; electricity gen-
erated from renewable sources, primary production of renewable
energy and is caused by all these variables, plus share of renewable
energy in gross final energy consumption.

The energy intensity is in a biunivocal causal variable with
electricity generated from renewable sources and share of renewable
energy in gross final energy consumption, and is caused by energy
productivity.

Besides, the energy productivity represents a causal variable for
electricity generated from renewable sources and share of renewable
energy in gross final energy consumption, and is in a biunivocal cause
relationship with energy dependence.

The electricity generated from renewable sources represents a
causal variable for households final energy consumption originated
from renewable sources, is in a biunivocal cause relationship with
energy dependence, energy intensity, and primary production of
renewable energy and is caused by share of renewable energy in
gross final energy consumption.

Table 4
The results of the pairwise Granger causality tests.

Despite the series of researches aimed to highlight the importance
of taxation for economic growth and social welfare, based on the
available data may be observed that, in fact, the environmental tax
revenues does not cause any of the considered variables. This may be
considered consistent to the resultative specific-character of this
variable. Interestingly, this variable is caused only by households final
energy consumption originated from renewable sources, which may
represent a proof for the effectiveness of the specific policies put in
place by the appropriate authorities.

Besides the environmental tax revenues, the households final
energy consumption originated from renewable sources represents a
causal variable for electricity generated from renewable sources and
primary production of renewable energy, is in a biunivocal relation-
ship of causality with implicit tax rate on energy and causes electricity
generated from renewable sources and share of renewable energy in
gross final energy consumption.

The primary production of renewable energy is also in a biunivo-
cal relationship of causality with both electricity generated from
renewable sources and energy dependence, causes implicit tax rate
on energy and is caused by share of renewable energy in gross final
energy consumption.

The share of renewable energy in gross final energy consumption
also causes energy dependence, electricity generated from renewable
sources and households final energy consumption originated from
renewable sources; it is in a biunivocal relationship of causality with
energy intensity, and is caused by energy productivity.

The results of the pairwise Granger causality may suggest that the
variables are in a relationship of contegration. In order to ensure a
double-check of this relationship of cointegration the authors consid-
ered to examine the partial correlation between the considered vari-
ables. The results are presented in the Table 5.

Variable e_dep e_int e_pty el rs e_tax he_rw i_txe pp_re sh_rec
e_dep - 1.18 15.94™" 4.57"" 0.20 1.27 1.55 6.16"" 1.68
e_int 0.96 - 1.25 5.97"" 1.29 1.56 0.68 0.22 6.36""
e_pty 1.57" 3.51" - 9.24"" 1.84 0.54 2.01 4.43 273"
el_rs 3.78" 6.02"" 0.51 - 0.53 3.05™ 0.12 8.52™" 1.64
e_tax 1.37 0.059 0.13 1.01 - 1.82 1.30 0.20 0.46
he_rw 0.42 1.79 2.19 1.48 3.45" - 3.13" 3.26" 1.13
i_txe 1.94 1.88 1.65 0.01 0.69 345" - 2.01 1.13
pp_re 4.08" 0.027 1.53 3.67" 0.64 0.52 2.87" - 0.15
sh_rec 5.34"" 4.35" 1.23 3.20" 0.90 6.78"" 0.20 9.38""" -

Notes: In the first columns, the explanatory variable in the cointegrating relation; in the headings, the dependent variable.

, ", Indicates rejection of the null hypothesis of no cointegration at the at the 1%, 5%, and 10% levels of significance.
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Table 5
Results of partial correlation analysis.

Renewable and Sustainable Energy Reviews 81 (2018) 768-774

Correlation e_dep e_int e_pty el rs e_tax he_rw 1 _txe pp_re
e_int 0.086
e_pty -0.234™" -0.854™""
el_rs - 0.583™" 0.042 0.134"
e_tax - 0.074 -0.185"" 0.235"" - 0.047
he_rw 0.003 0.280"" -0.374"" 0.156"" 0.141""
i_txe - 0.152"™" 0.265™" -0.194™ 0.193™ -0.120" 0.369""
pp_re -0.179"" -0.306"" 0.304"" 0.279"" -0.210"" -0.126" - 0.0004
sh_rec -0.556"" 0.230"" -0.071 0.922"" - 0.070 0.266 0.291""" 0.212""
#*x ** * indicates the significance of t-statistic at 1%, 5%, and 10% levels, respectively.
Table 6
Results of Pedroni and Kao panel cointegration tests.
Test statistic Subgroup 1 Subgroup 2 Subgroup 3
Statistic Weighted-stat Statistic Weighted-stat Statistic Weighted-stat
Panel v-Statistic - 2579 - 4.507 -2241 - 4.063 - 2527 - 4.853
Panel rho-Statistic 6.053 5.755 5.912 6.544 5.570 6.546
Panel PP-Statistic - 4.772"" -10.855"" -8.014"" - 5.200"" -9.273"" -10.358""
Panel ADF-Statistic -3.731™" - 6.747"" - 5.582"" -2.984"" -6.861"" - 4.779""
Group rho-Statistic 8.143 - 8.581 - 8.699 -
Group PP-Statistic -15.96™" - - 12,692 - - 16.338"" -
Group ADF-Statistic - 6.346™" - - 4377 - -5.151"" -
Kao test ADF t-Stat - 4.082"" p = - 0.120 (- 3.842)***

Notes: Lag length determined upon the modified Hannan-Quinn Criterion.
All tests equations include individual constant term (“fixed effects”).
For the coefficient p afferent to the Kao test t-Stat value in parenthesis.

#xx %% * indicates the rejection of the null hypothesis of no cointegration at the 1%, 5%, and 10% levels of significance (one-tailed test).

In the Table 6 are presented the results reported from Pedroni and
Kao panel tests for cointegration, with the remark that the conducting
of the Pedroni test is adapted to the Eviews software package specific
that supports maximum seven cointegrated series. Therefore, consid-
ering the results of the partial correlation analysis, which indicate a
significant and high value of the correlation coefficients between share
of renewable energy in gross final energy consumption and electricity
generated from renewable sources, and respectively, between energy
productivity and energy dependence, there was considered three
subgroups.

In this respect, every subgroup contains one of the two correlated
variables, as follows: subgroup one (energy productivity and energy
generated from renewable sources), subgroup two (energy depen-
dence and share of renewable energy in gross final energy consump-
tion), and subgroup three (energy dependence and energy generated
from renewable sources), plus the other six remaining variables
respectively.

From the Table 6, there might be observed mixed results leading to
different conclusions. However, the null hypothesis of no cointegration
is rejected in majority of cases. As stated in the above paragraph,
Pedroni considers that in cases of rho and pp tests exists a bias to
under-reject the hypothesis no cointegration, especially in the case of
small samples. In our case, it is possible one may observe that, for all
the considered cases, for the rho test is accepted the null hypothesis,
whereas, for the pp-test the results are opposite. In addition, consider-
ing the result reported by the Kao test, besides the results of the
pairwise non-causality Granger tests, the inclusion of the EC term in
the VEC model is suitable. The estimation for the VEC model, using
GMM method, consistent with the approach of Arellano-Bover are
presented in the Table 7.

The significant results in the estimated a; (Error-Correction-Term)
highlight different situations of the considered variables. Therefore, the
negative values tending towards zero indicate that the long-term
adjustment process is slow; this is the case for the energy intensity

Table 7
Estimation of error-correction-term in the vector error-correction model.
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Variables  ECT coefficients Speed of Lag coefficient ~ F-statistic
(t-statistic) adjustment (t-statistic)
(t-statistic)
e_tax 1.000 - 0.002 (- 1.150) 0.161 (2.878) 2.639%*
*HK
e_int - 0.069 (- 4.926) - 0.124 (- 2.155) 0.005 (2.575) 5.271%**
P P e
el rs - 0.098 (- 0.576) - 0.005 (- 0.522) 0.010 (0.654) 9.458%**
e
ppre - 2.263 (- 8.361) - 0.025 (- 8.365) - 0.042 (- 11.357%**
*%% *%% 1.045)
sh_rec 0.739 (2.657)*** -0.007 (- 1.371) - 0.015 (- 3.535%**
0.527)

Notes: Lag length: 1, 1.
#*% % * indicates the significance at the 1%, 5%, and 10% levels of significance.

and electricity generated from renewable sources. Primary produc-
tion of renewable energy the acts as variable that tend to overshoot the
economic equilibrium of the system. In case of share of renewable
energy in gross final energy consumption, the positive coefficient
expresses that the action of this variable is toward a deflection of the
considered system from the long-run equilibrium path.

5. Conclusions

During the recent years, many studies have focused on the different
connections between energy and energy consumption and different
economic aspects. However these researches, previously conducted
have taken into consideration just direct connections between these
aspects, without establishing future influences on the economic devel-
opment. In the introduced approach, the measuring of the effects and
determinants of the energy paradigm changes on influencing economic
growth in European Union is carried out by employing of the panel



G.H. Popescu et al.

data approach and its subsequent techniques in a panel investigating
the interrelated evolution of nine economic variables within 30
European countries, (EU-28 in 2015, plus Iceland and Norway).

One of the major challenges in contemporary economies is repre-
sented by the transformation of the current energy paradigm which
implies a proper approach in the field, as it is remarked in literature
[49-53] in connection with complementary issues in the field (envir-
onmental performance, environment protection, sustainable develop-
ment and EU institutions).

The analysis of the variables employed in the research reviles multi-
objective combinations and inter-correlations among countries and
variables. In this context, the emergence of the effects and determi-
nants of the energy paradigm changes on influencing economic growth
in European Union represents a determinant research topic in litera-
ture by its main implication in designing the new energy paradigm.

Referring to the speed of adjustment, the results express the
significant influence of energy intensity and primary production of
renewable energy. Considering the significance of the lagged explana-
tory variables, which expresses the causal effect in short-term, the
results indicate important evidence in favor of variables environmental
tax revenues and primary production of renewable energy. It is
remarkable that the latter variable takes significant values for all the
aspects in the VEC model, despite the reduced and various shares of
renewable energies in total consumption, in most of the considered
countries. This situation may be interpreted in connection with the
important investments and production capacities in the field of renew-
able energies deployed especially in some European countries, aiming
to comply with the Kyoto Protocol provisions.
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Transformations of the Romanian agricultural paradigm under domestic
economic policy reforms: An analysis during 1960-2011
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Th rain aitn ot this paper is toinecstizatz the manstorme tions ot the Rornanian agmicultural paradigmn undzr the
darnzstic cepnomnie policy rdforms. An ceonomnctric approach is adaptzd by analyring the orolotion of Romanian
arriculturs botwrcon 149040 and 2401 | from the perspoetive of its itnplicatiome on residential land ceomorny. This
methodolorical ehoiez r2lics onoits hizh doprec of applicability and its ability to rovoal the massive manstor-
mra tiom of the Romnanian apmicuttumal paradiprn during the poniod under toews. Ten roerossion mndds have boon
dovzlopad in tho attoropt to analyee the cwolution of total veluz add=d and labor productivty in 8 mmiculturz, The

rosults nhteined during the roscareh eomditmn that Rommeanian apmiculture exhibits detominant and siomi ficant
clemnemts ablz to trigeer 8 tnassive changs of paradigm.

1. Intrudulbon

Transhnnativns of e Bsvnanian aygricullral eonnunic paradign
under e residential Tand padicy refenns Tave mpawed inassive and
irreversible adaplalins e o nese and Letler Tonclivenal spskean. The
Aemnesbic cotmmnny Tiad be develiga a new sel ol specific Tonclanal rules
and reduesign e owlnde agriculloral commanic syslam o ceder be -
worge Waard e Bomepeean Ui CEUD agricolloral inedel . Bedesi going
e agricollural secler in Eaunania vweas a Ting and eahausling prasss,
o Ternger han o Dhe cage of fenner en-stcialisl eommnnnies, wlich
wirnLinoes e prersislin asbroclo ral Lransiliven e achiesve e perfenman ey
Wl B agricollural ingeded .

A L is remarked fo lileralo e, Ceasile elal, 20710, e inain gl of
reslrucloring Bannanian agricollore falieas Deadd reguireinenls in Qe
field regarding e Lrnsfenmalivnn and edernizalisn f e agri-
culloral secher and fued fndustey o seeder e achicws Trigh levels of
seclirial connpelibvencss and a greal ceolrileolivnn in generaling grvis
varl ued] added and suslainalle comnnic grvell Deasile el al., 245010,

Lo Wi Taerineer secialisl oo brits, such as Bannania, ayricol e Tras
rearesen e and iLeanbinues e represenl aonajer connanic Lranch wilh
significanl and direcl inflociees s eormnnic develigunen L and pAgu-
TaLitn weellare, Baunanian ayricullore Traas eapericnoed dramalic Lrans-
fernabivens o e Jask £y pears imweing Monn Die sewcialisl cenlralized
el ucLiven syslean b Die Tree inarkel comnny eudgeocioes, where Qe
prorductivn Tias b Wl a aanples and nese sels of requireinenls in
arrder le determinge ils asaen shoare of markel The sdjosbnenl wilhin Qe

= e enpeneing autle.
1 il aeleless and i pan ek ioval oo DAL Yasil=)
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Fanramian eotmnuny — fncluding e ayricollural secbie — o Lie KU
vinvergency requiremenls and mechanising e Qe newe padicy realily
Lhndrei and Aeco, 2006; Urdyan and Urdgd, 2003 Aodrei and
Lrarwasi, 20LET Tas impawied o change in osunplivn pallerns (Sina
and flierghe, 20050, a5 well as e cress-seclivnal soslainabilily evae
Tuatienn [Prpescu el al, 20077 o erder b undersland e nevessily o
seclirial  Lransfeninalions of e Fannanian agriculloral  eommninic
paradigim vnder e residential Tand padicy refems and estimale whe-
Lheer Bannanian agricolee is o Qe righL path.

Aevtssinen e e Burepeean Uoicen Tras alsae Dingaried nassive changes
i a newe ayricollural parsdigm o Bsenanian ccinnany. AT Qe
Lransferinatinnns o e Bannanian agricollural eomanic paradigm
under e dannestic Tand padicy refierms Tas rigeaered an fulense prowss
il refnning and reassenbling e roral owminunilics an g wu-
siderativns and  principles, wilh ayricullore cinpliasizing il oinolli-
MuncLivhral e and gelling chrser b he U agriculloral ineedad

Lo Uris wcann el agricoTlore wrilinoes b be onsidered o vilal oon-
prrnenl, withe an eoermws inflococe o e wlnde sniely. ds Thaen
L0071 argues, agricullore Tas Tad o onajer molbplier effecl i all
cetnnnnic seclies, Leing Lo oersuoner and supplivr Beeaowide range of
part e ucls, I herefere, agricollure Tias slavapeed Deing jusl o so aaeel e Qe
inajarrily o D eonnnnic Lranchies as il Tias Leen considened sefar and
iL Lmnias a1 irmere sensilive secler willmajer fofloenees o residential
Tand ectnmnnics, Barredeeer, e Tand evinces iLsasan semLadisin inherenl
i Eannanizn evtnmany and e Leadilivnn af Wi rural Ao labisn, As
Vel ferd el al L2T3T aelice in Deeir sbod s, Whe Tand represenls il sl y

OiSed- 8277 @ 2017 The Authors. Fublished by Ebenier Ltd, This is an, open, access article wnder the O BY-HC-MD Loense (http Acresti veooronnomns ovg AAioenses BY - 10-H0A4.0,0.
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a prrdocln mean Lol il alse inalerializes e grwod soeowhich Qe
slale prieduees and repred uees il 1

Asosdudarly swdies argue [Cioloeo el al, 2015 Andrei and
Glenryghe, 20147, afler massive Lransbnnativns and solseyoenl re-
frins, Bannanian agriculloral paradigm is S0 anfined within Lradi-
Lisknal expalavilalisnn Rering and sbroclores and comlinoes e raise no-
s el ins regarding il poerfenmances,

Slarling Mrnn e avsuim plsan al aygricul o re assures aowide range
il aclivilivs acling as a previder of raw malerials, o warranbee of Tied
safely v as a serce ol liveliluwed G e roral canmnunilies, e
Fanranian agricullural prosduction sysbem has Leen massively Lrans-
frned during e pears, fo lenns of e land vse paradiging, jar-
duelivily and wperaling syslems.

Lin Lhis womn lexl Tike Lhie aelhier Menner sacialisl coun rics, Baunania is
Fencingg oumeeriens proddens o Tulfiing e criteria of aowael-Tonclitning
and Trighly cinnpeelilive inarkel eommnnny, and e agricolral secler
inakas e exceplivnn, A Bannanian schadars passlolale [Ciulacu ¢L al,
LS Paypresen eLal, 2007 D el al, M2 Tuderel elal,, 2001 Linn,
ML, D residen lal Tand ayricollural syslem was sflen Ui pariseeily Tee
Ll nativenal eotmmnny even aller e odlapse of e wliade seslemn.

e Lrani Liskn Lie e inarhel ecvnnnny and adoalivn oo agricol W ral
refrrin ineasures Tave gencraled inassive conloeeersics el ving, an
Whesarre Tand, a deep Traginen Lalivn of ayrico] ral land ssenershipe and
hn Lhee allher Trand, Qe energenes off Dee large Garins seaning Tigh Lech
eyuipmenl, leading e a deardy  padarised  Baenanian agricolloral
wctrdnny willl wadalile resolls, TTios Qre ransfenmatin s thal lad place
T cimbrilolesd e red oving Uee peefenmance of e agricoTlural seclir,
rakiiny QL ksl el e L, as el o lileralore, o safely nel Ter o
e nuinrerdes rural praulalin.

Slarling frann Lie pranise Dal agricollore represenls, al least in e
Fanrianian case, o najier cotmnnnic branch, covnn esing oranmalicn s
Lhal tweeed Lhie fned salely appreach, and Leonnos a Tighly dependenl
cetnnnnic varialde in Qe geoeral piclo ee ol econanic develianenl, we
duecin fmparerLanl be analyee Qe land wse paradigin changes and teie
virrelalivn willl Wie agriculloral perfrinance by oncasoring e waluw
added ewdulivnn o Fannanian agricollure,

s research is develiped aliiy Daoe nain Tines of rvasLigativn.
e firsl eerns e Lransbennatins of e Bannanian agriculloral
parradigim vnder e pdicy refenms, by surveping several varialiles, as
fillivas: Oee conbrilo ol e agricolwral secler We the main oo
innie indicaliers Lils share in e Gness Dinnesbc Prsdocl 16010, s
shaare in e Gress valoe Sdded v A0, e efferl inade i arder L
el ernize Dre ayriculloral seclee as o resull ol Die brvasbnenls allelled
Lit Ll seclarr (e share o agricoTlural fnvaesbnenls o WeLal capilal in-
vasilimenls and e share ol aygricullure i fwed capilall, Qe owbriloLien
il Lhe secher be enhancing prddocl waloe which resolls iobe incroased
waparrls [slare o agricullore in caprels], and finally e DingaerLanue of
e agricol ral secler W beilizing e Talaee Temce in roral arcas Ly
waannining e esadulivn o Lie share o paepulativn warrking in agri-
wullore.
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By mneans of cotnnnnelric analysis e seond Tine sl research aims
Lt investigale e eswdulion of valoe added in Bsnnanian agricullore
during TRe0=Hr11, Trnn Lhe perspective of iLs implicalitns i Lie roral
wirrnnoniLics and o Lhe residential Tand communy as a wlede, Lo Lhis
wirnleal, e rescarch aljoclives were cenlere] opan: e comanelric
inellneds e analyze e inflocce o eloeven dependenl variables and
Whesir eiribrilubivenn b generaling ayricolloral valoe added in Bsnnania
and e wse of e S0E and Pillipas-Pena [PE Lesks b deselags Lae
regrassitnn rardels feeomedeling e esadoban o valoe added o
Fanranian agricollure,

2 lransfnmations of the Romanian aguivuliura] paradigm under
the domesti pubicy mefnms

Aivalysing e Lransfennativns of e Bannanian agricollural oo
munic paradigin engendered Ly e residenbal Tand padicy refenns
implics o delicale effirl b ondersland Dre subde secleeial speraling
inechanising under e eommnnic pressore and iLreyuoines ying Qe
srugle allenbivnn ik Lie ewslo L a stane aff e imaesl delenninanl and
speecific indicalers vinsidered o e anal psis.

Aehivving e slandards of a feee mackel and Trigh oinnpeelilive
cetninny lias Dinparied greal connnnic Leansbenmatins which hawve af-
fecled all the Baunanian commnnic seslem. L tis conleal agricullore,
a5 a Lasic cotmnnic Lranch Trad b adapl b he nese condilivenns in e
field. 1 he e uliven and Lransheeinalisns of e Bannanian agrico] o ral
parradigim s Oeervain eesul Lael Die Ty and inefclive refirins® s
and padicy apprisiees ecurring irwglnwl o Way peried ol Lime,
Liespaile the Tl Lhal Bawnanian agricollure Tas Been e sulject of
nuimeriius connnnic relenms doring Qe pears, iLomlinoes e Tardd fin-
jaerLanl shares in cotnnnnic doevelapanenl.

waluing e rdinnestic Tand agricolwral jalenbal lias delenminged
numertis and nassive lransfemalitns f e Bannanian agricol W ral
parradigim i aerder b achicse a highly venpelilive commang., i
Lrarnsfarriniabinnns are visiLle Qireoghe e esadubivn of e mnesl cinmmnaaly
ustd eovnnnnic indicabees such as Qe share of agricollore in generaling
GO oand v, owhich privees Dial agricoTlore Tndds o delenninand
SCAHMHTIL [rsiLith

A prrasenled fo Wiy L despile e facl ol Wie share of aygricollore
in GO and v is decressing, e valoes Tighlighl Qee trend o Qe
Famranian eotmnnny be Lovnne o free markel commnny, where agri-
cul lore plaes o rrdesl il ncrealing wal ue added and GO in TR,
al e aro Lsel el L Lrangilivn perised, ayricollure Tield o share of 2LAZS
i GO and 237 5% share i Gvdh, To 2000, e share doecreased Ly 303
Lirres in GO and 3017 Linwes o G This decrease of Lhis seclors share
Lk Ll mnajirr evtninnic indicabers as GO and G dees ol inean a
reduclivnn o ils bmparrlance wilhin nalival eausnny, Lol ralhier a
secliral adjosbinenl, nevsssary in e comleal of achicving e -
igencies of e Tree markel ccmmnny and oneergence with e Bur-
spean agriculloral amedel. s esidulisn preees Lhal Eaenanian
cotninny Lends e aveeroinne il nain agriculloral characler and

Fig. 1. hopeztanee of (ke Bewanian agiicoline Beoelutien by nain 2o

wesmie: indiealen, 199 5011,

il

Howree: aullers ovn cakiulun on I 220 Ta ).

&aw AFWE

o Fell,
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Fig. & Lopeentanee of Femanian agiculioe in weebilizing ineesoamen s and

laalseat Tempenm, TR0 20377,
Howree: aullers ovn cakiulun on I 220 Ta ).

o]
L
:

Leewtriness irnere srperabiveal and inarkel eeienled, relying i e preinise
Lhal e alther sonnnnic secbers have increased Dieic aonlriluoLlivn L
GO Swording Lie many scludars in Qre field [Mivaah, 2006 Bodeh,
2vLe: Swinnen and Ciaian, ZO0R1, e ex-stcialisl Lurapeean slales Tiawe
regislerad massive reslrucl ralisins of Uie agriculloral seclies, Livaeeer,
in Qe case ol Bannanian agricollore ok oL al., 20057 ere are 56011
stgnificanl gaps wiliin e Borpean agriculloral mod e, a5 illusLrabed
Ly Lhe share of aygricolwre in Gress Danneestic Podducl GO and o
Giness valoe Added [GWAT which is adlen aeeer e Bongeean aver-
ape Burllreninaere, s highlighled o Big. X, e share of agricollral in-
vesbrenls i leLal capilal invesbnenls and o capilal fix diminished
dramaticall y.

A oslweaen o Fig, 2 during e perised onder Arcos, Bsananian agri-
cullre expericnced nassive decreases o seckerial invesbnenls, Bavna-
mian agricolwre was decapilalised and Lranabenmaed inoasolsislency
inatrurmend fee e rural pgaulatisn, e Tack of inleres in agricolloral
ineeslinenls was i lensified Ly Qe oneeelain asanership of agriculloral
Tand and Ly land fragineulation which inade aliesl Dingaessille sus-
Lai nalde expldlabisns, LD in T e share of agriculloral vesbinenls
i LeLal capilal ineesbinen s were abawl TR and 7814 in fix ea-
pilal, Lesenly-me pears Taler, Ui Tesels of Dese indicalirs were dra-
inalically T, respeclively 484 Limaes Tavaer Lian T8 o Dhe case of
capilal fnvestinenls and 542 Limes Weaer in Lie case of fixe] capilal
Aaingl s Lachgroond, Die share of wck o inoagricollore in-
crsvited during Die analyzed porised, and agriculre conlinoed b sope-
el ane binpaerlanl seginenal ol roral paepulabinn, e e walenl ol
agricullural Bevesbingnls srocu rred a8 reso Il ol nuinersws and warico s
causes, T he massive resbroclo ring f e secler tirrogh e Tand avaen-
eraliipe ransfer b simall aveners Begether wilh e Tack ol financial fea-
sillity significantly owlriloled e agriculloral decapilalzalisn. Lo
addilivn, the guestivnald e spanershiip ol agricollural lands and the Tack
i fwesd capilal 4 D nese preperbios fnlensificd e prsoess, S iLwas
argud i previsus sludics (Ciu laco eLal ., 2005], Baunanian ayricullure
veas annn e el decapilalized seclers o e EU ayricollural maede],

Chie el Ll anajeer Tackiers Lhal Ted e Wi Tack o invesbnenls in L
agricul Lural feld is e land wse paradigm aud svaenesli e exisbe e
i o nass slate Tand avanership was e ol e Characlerisbos of e
srcialish ectnnnny Ly TS

e Lransfermatisn of Lhe Bannanian agricollure acoeeding e e
newe connnnic paradigim ol g free inarkel and owell onngpeelilve
wctHdnny inpAreed g omassive land Lransfer Trnn slale asaenerships e
perivale apanerships, Ly wirlog of Laxe main insbrumenbs: Tand privaliza-
Livi ainad land sale. Wiy, 3 ilustrabes Qe esadu oo of e Tand oLy
Lransler wia privalizalon and via markelmechianisim, respecl vely. S il
wears argustd o Camslalin el al. (2015, Fannania’s land awaenerslip and
Tand wrdidalitn were suljected e an wostroclored  agricolloral
jadicy. Land privalizalivn in Bavnania was o veliemently delaled sole-
Jecl, as Whe roral parpulabiven coilinues e see Tand as e sl relesanl
Lpaic 4 s nersliga

50

Ms anslanlin el al, 20071 argoe e resbeealisnn of e inibal
preavianl land spanershiip righls detennined e rapid dissdo b o Qe
slale agricoTlural eapliilabin sbruclres and oinseyoently o rapid de-
cresse i Lhe seclerial prasduclivile. Bran Lhis poerspeclive, Ui slale Tand
prrivatizalitn cngendered e deepening of e gap Webaeen Qe Ba-
inanian and Wie Bonvppean agricolloral ingede]. Ao poach ve ineasore o
ageregalting e agriculloral land, e agricollural Tand sales sig-
nificanlly increased especially aller 2003

i Muostraled o Fig. 3 e agriculloral land sales in Baunania, be-
Lewcreenr TR and 2003, o1 L perceived as o direcl reaclivn and as an
allenpal e undersband e new Lrends be adapl e Treg markel paringi-
ples i agricollure, U in TR o eLal of 26504 Tra inLrawimmuoni Ly Tand
was sl and aliresl Laice 435977 Tial exlra-oanmuonily Tand, e Tand
sales increased Ly 2048 Limes in Qe case sl fulracnmnonily land and 7.7
Lirmes in Lhe cagse of extra-conmmnunily Tand in 2003, 1Te esadu b of
agricullural land sales in Bannania, ebacen TR and 2003 preees al
e aggricollural paradigin Tas Leen aeiculed be privale Tand seanership,
e agriculloral paradigim Tas Leen swilchied frnn Qe sbale Taved Tand
arenershipe e parivale Tand asanerships e inslanl effecl is roflecled Ly
e distriboLitnn af Dee fudividoal Tanm Tnddings =6 in UAd) As
Pelrsco-bayg ol al CAYIFY iebice, e Bsonanian land refrin effecls
were parbicularly negalive fo he carly pears, T liese ineasu res direcky
wirnlrileuled L e increased oocerlainly of e Tand avaenership and e
navsive ol lapse of agriculloral prosdoclisan.

walirimalivnn oo Lhe Bannanian dunastic land ayricol Wral palenlial is
alrictly vrneclked e Dee esadolisen and Lie stroclo e af agrico] W ral
T dings. e esadolisnn of individoal agriculloral Tuddings owld e
underslined as a Lasic inarker fn o analyaing e Lransfermationg f Qe
Fanrianian agricol Wral paradigim Laking inbe wensiderativn Qe Gacl al
agricullural Tuddings are Lasic weclers o valoing e ayricolwral (-
Lenlial, Wiy, 5 Lelvae iMostrales Qe distriloLlisn af e individoal agri-
cul loral Tl ding as a share ol Wi in Brinania Lebacen 2000 and 207140
big. 4.

e distrilu b e individoal fanm Tuddings assio in Wih in
Fanrania Lebwern 2002 and 2000 exhilils a significaul agricolloral
paradigim change. CThe delenninanl sbroclore s represen led Ly Qe
Faring araning Lebaeen 15T of crigland area which avownled Tee
3 3o L in Bavnanda in 2002 aud 2634 in 2010, e large Tanns
walending areer T T srmrg nled B 38250 0l Lhe cragaland area o 20403
and S aygricullural arca in 2000 TTis silualivn revaals asleasd v Lrend
inagrivollure which cirilinoges beonsididale Bannanian agricollure and
iLs vmvergencye e e Bonepean agricollural el de Sodeei and
Mocu (20160 stale, D esadulivn of agricollural Toddings is chiely
dupendent i Qe paditical system and pobdic ayriculloral adice mwea-
sures laken and snly swecasisnally depends s exlernal measuremaenbs,

Lncreaving  he aygriculloral edeolial o wealuing has Dingaeed e
dusigning Ore previtews residen lal Tand agricolloral posduclsn slruc-
Lures and e eemevergence bie e Borpean edel e Deis woenlesl Qe
distrilrulivnn o the individual Carin Tuddings Teas managed e sela o
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Fig. % Neclution ofagiculiual land sale in Fenanis, 1999 5000

Lrendd i achieving a well Tunclivnal ayricullural comuny i Bannania,
e e Bannanian agricollural paradigim cnlails o padarised agri-
cul loral eovnnny and ainassive gap bebaeen sinall and Liy industrial
Tl dings.

Agricolre wilinoes e represenl o basic commnnic Lranch i
Fanranian comnnny and againsl is Lachgroond, e analysis and on-
durstanding of e secherial perfemance s highly valoalde Therefre,
Wher senrrndd paarl 4ol Wi paaper s otmcerned will e fssue o measuring
e Bannanian agriculloral perfennance during Qe Lransi e preridd.

3 Mewsuring the Bumanian agriculiua] perfoomanee om the
saiabisl paudigm o EU agrivuliura] modad consergeme
achivvemenls, 19902011

Livarrdeer Le carry arul L seornd ailjoclive of Liis research, rospoe-
Lively Livineasure he Eannanian ayricollural pecfenmance ircoglnil
e analyeed perised, Dere Tiave Leen ampliseed e Talesl dala sels
availalle wn BATSIN regarding Fannanian agricollore (EATR 1AL,
ML) Despile Lie Focl hal stine slodics as [Paliena el al., 2003 Cony
and Brady, 20012 Tudeere] el al, 20010 Tave already Leen carried ailin
Whee fieddd, Drecorren Lresearch ealends e varialles vsed fooimstructing
Ll armede] aned L alsee 2inpalives Lase Lesbs e determing e seeder of in-
Legralitnn varialdes.

Table T ciilaing e naings af varialdes, e oerrespanding dala
serivs Losides Lieir Lime perived availalility, and e syinlads Re cach
serics Morcsreer, feeoall Whe series afferenl be e variables defined in
Table 1 e nain slalistical fealures are Tighlighled, Lased oo char-
avlerislic ineasureinenls, e dala series woere plelled in Bigs 5 and 6

1.

Fowoe: gullern bawed on Ciala and el

Lt iy Wit ressu 1ls allivaes Qe paraepeer aeleseerealisnn of e sulepeerieds
wille differenl Lurns of develyanenl in e Fannanian agricullore,
Camsidering Wiy, 5 Tor e varialles SERT, SERTIL L may L alsereed
e naximal lewels achicwed o T9RS, diminoliens o be T8, a0d a
vurlain sLalivmiarily Leginning wilh Diis yuar.

e sl ulivnn o e wariabloes THA and TRALT is siimilar, excepl hal,
slarling wilh 1A there cwecors an sbvivosly shars increase in Qe
Lrend. W the smne figore, @ PCALYECT denles e ewslolivn ol e
average annoal vereal profdoctivn per D Ta o Qre prericd TRT=HM 0
wirnparise willl e pesdocton in 191 Bran Lhe plel, wee inay obe-
serve a slalvnarily o e TR Dialrally Tinked Trnn Oie agrico] W ral
pAd L e viewe e TR and Targe amplilode of varialisns Legimiing
will Lhis year.

Similarly, e devehyunenls of varialdes in Big. & sl differenl
prarbleerns el e ublivenn oy be TEY 0 Wi e Tand, and Trnn Whis e
il o e e, s Qre aelhier Tiand, Therely, Die differenl s in Lhe
et Lisnn al e cimsidered variables Lelere and afler TR Tave Ted us
Lt wrsider Lhis year as dividing e base sul-periseds in analyzing Qe
valug added prodduced Ly e Bannanian agricoTlore, as Lhis pear me-
paresenled alae a Lurning pad b in Qe secial and eommnnic evadulitnn af
Ll warniley.

barr Ll ernsid ered wariables, Talle 1 preseols e anioal change
rales and Qe annoal averaye rale ol change fee cach perie] o sidened,
el inewtmnnparisen weille Lhe firsL opear ol Line-lerizann, s il is speecificd
in e Labde Desder, Tl grapliical represen lalins and deserijalive sla-
Listics alleae fer Qe firsLoloes be L idenlified regarding Qe oxisleoe of
differenl sule-prerined s fer e T =200 Line Trerizann, Oereugle Dieimain
lealo res o ewaulionn in Qre varialles gn Lie seeerall Lime Tirizann and

Fig. A. Disnibuticn of e individoal Taon Folding 45 in LAAY in

Pz nia, 5 ol b
Howree: dullorn based cn 10 2201 Ta).

X fommy ANBie
Nonfeeaild WH=F W 00 W0 vy Wit Bowr ooy Woond

izt



Al Vasdke et al

FERT

FhA
186000

183,090 4
470,004 4
180,000
164,091 4

A 4LA0

184,000 —— T
i = 1990 T PR . 00s

ARFC
2 gon

2 400
2 ben J
1500
1,390 ]

LT

1E!Ei'r I‘l‘“‘%.ﬁ“‘t‘ﬁdllqlll T ..... T

Land ke Policy &F (2017) 255-207

FERTH

180
120
[

<0 o

210

00
190
180
170
140

&0 -

44b
1230 oes R oms GO B005

PO AAFPC)
120

__...1_#..:1_._.._.:'...-_ —TT T
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Howree: dullomT own cxspulalien letneed con FALET AT LEATE).
resprecbively, cocl suleperind considersd separalely.
A1 dewerind el re Feaed

Lue Ler Ll daala Lirme-series Fealure Cable X, 0L is oocessary le ol
serve 00 Dre considered dala series are sLalivnary, T Lhiis aim, e SA0E
and Fhillipas-Lermn [P Lesbs Tave Leen empliseed, as ey allise us e
dutenning Wie aerder of inlegralivn varialles defined i lable 20 Dooweder
Lie apply e AUE Lesl e meOoedibegical prsedures descrileed o
Gujaral 20041 and Greeoe D2H0T1T have Loen adagaled, The Chillipas
Permnn [P Lesl b5 Lavied e eslimaling in-augimen led OF Lesl eyua-
Livs PTeillipss and Permen URRRAT. Using e 1717 Lesbs in e parcsenl re-
search Lakes ol secwnl thal aeeer Qe SUOE Lesks, e PP Lesls are

Tabk 1

rtleusl b general feemes of elemshedasticile o Qe ermee enn . e
figures o Lhe Lesloare presenled in dyapeend i B,

Lie e paanpaier, L scceplance ol Wi ool Teepahasis s Laken Ly
vk pErise o cnnpo led abadole ealue o e Lesls sbalisbics weilh
hawck i critical p-values, Sworrding e D Lesl onder e ool e
wibn puled aledule valoe of e Lest [eased s Lhie dala series] s eaer
Lhan the critical Lalsdule] pevaloe, i which case e Lime series is
iHsLaLivary.

IThe resulls Tor Lhe variables considered wilin e meede] aller o)
plying e alavee preseoled peecedure fee e stalisnarily anal ysis are
presenled i Appendiz & oand Sppendic B, and e sumnary is pare-
senled o Clalle 3

S il may Lo abserved, Diere are sery impaerLan Lsimilarilies Lebaeen

Variable nanien and data werien T Bowanian agiicolineconsideed inole woeael, 1961-50311,

Howree: dullorm own cxspulalien legneed con FACET AT 10016

A b Vatialle nane Tine pe il availability of e dala weiien
AN A e added value = weiker inagicolivie [ LED = constan |t ] T80
JCF T e edal added value in agiiculiore [LEID — w2 ¥ e T8
ALALLL |l nu T of analibe Land T
I Tl el commnunnpticn ol clanical Tilbee e L
PV AL Avenage valud ol ceres | production (el preduction valoe in conslan 25 5006 ol LE1sTa) 1951 5
IR Commmunnpticen o Teniliete e Feclare (g pen Fa ol mialke and) T
A Tedatl numle= of agviculiore nacies T
AL Suwiben ol nactes e 100 Fa of gl bnd R
FOIP e ecnennical b active peepulaticn in agicolioe 1l pimcens) T
s Tl wical endevement eof lalo o agiiculiore Koo Capital Seck jocnant 2005 i — il LED peisen) T8
AP Avenage ceres | production e Feclaw (b la) R
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B0, and Whe slativnarily of e series, oonsidering i ier feed effiacls
Lirardels E20 and (570 wilier fiwed effoecls and rend, respec wely Dnedels
L3 and &1 0o Mie alher Tand, e smnge lesks o Qrese series
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vt uclesd Tor suleperind TRT=19R% evidenced a (011 proeess in Lhe
cage e series as soch, e I feed effecls Daedels U1, G2, rospeclively
B and (510 and o 01 prweess in Dhe case ol applying e anal psis
el els wsidering fieed effecls and sachastic reod Dmeddels (31 and
L6, AT Dhese dale Tead e Whe oclusion Lhal Diese series nay L
wirnsidered sLativary in Lrendd.

Baer Ll serics TRA and THAML considered am Qre selude Lime Treerizaen
Ll Lesils reperledd firsloarder inlegratin 01 pmewsses fee all sic
anal ysis imardels, B e soleperin] Tl =10, e P17 LesL reparbed o f
C11 prrvcesis foe L Lol series as such, and Q00 processes, orsidering
wilhier fiwed effecls Oredel (S0 00 fined effecls and Lrend Oredel 810
Baer Llie sannge subeperised, Qee AOE LesL Trighligh led an (011 prowess with
neillier fiwed effecls o Lrend e L series TRA, and an (011 jaraseess Tor
e serivs such as and, respeclively wilhl figed offocls Ter Lo series
TRALL

e Lechinical e rmen Lae Talaer 2], aooerding e ADE sl s wilh
e s gnificanes Tevel, a (021 precess; al e saine Lime, aceerd ing b e
P1* ek, Wl senne series i 2] aoording b e randann walke inaeded, Lol
iLis slaliary nsidering medels (51 and (8]

Bl ADE and P Leils evideneed, wilh 140 significanee Teve] tal
avvierding b he medels U1 and (40, e serics A0 §s sLalivnary; e
resull is omainlained fee Dhe P17 Lesloin Lhe case of analpsis wilh fixed
(L= THER

20 Residee coed diveusselon

e regressinnn kel pragaried allem pls al analysing Dre ewsdoLisn
Al llal valoe sl ded and o lalaee prarduclivily inagricollure, a5 a resull
al spevific fnflucnee Gclers, Dog b U differenl aeder of o nlegralisn
il e wariables, Drere owere oesidered e Bdheeing alleralive
ikl el
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gl BTy, — B, — F mgllFERTH: - F, log{TR4H:
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wherely Lol iere Tras Leen denele] e dyuamics [yl of Lhe
wirnsidered variable The resolls are presealed in Qe lables 4 and 5
respreclively.

e parmmelers eslimativns veere perfinned osing differenl cnnld-
nabineng 4 varialbles Jeserilasd o Table L e explained variabloes of Qe
regressithn rdels are e egaritlon af e fndes ol Die belal gress waluw
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significanes of e coofficiznis.

added inagricullore, and e TgariQon o Qe gowss valoe added per 1
verrrher fnden respeclvely, Taelh eoparessed in Ui pear 2000 arices iy
LA zens] and Tiny LAY WAzennl. The estimalivn of Qe maedels Tras Leen
A Ly canpliveing e OILS melnw.

Dessprile Lhe JifHeol e indueed Loy tie immedels specificativm in Jirecl
inlerpretativn o e resolls Deey indicale al, during Qe aeeerall
vibiiduered preried, Deedyoainics f D belal valoe sl ded o agricullore
Tias Leen affocled Ly e surface of arable Tand, Lul il ias Leen josi-
Lively influcneed Ty Qe Cliange in Dhe ferlilizers and i Qie average
valug ol cereal prrdoctivn UL2=151, e resulls in lable S slava similar
influcnees upan e dynamics of Oie lalaee posductivily inoagrico] e,
Laking inbie avorru il Wi ewceplitnn Lial marde] b2 Tas oiisidered Qe
average cercal profdoctivn per Tieclare, insleasd of average valoe of
wvercal pred uelivn [ULL

4, Conmvusivns

T resulls af Whis rescarch sogyesl Dol e varialldes wsed o
irleling Die esadubiven o valoe added and Talser preductivily i
Fanranian agricullore Tawe een oorrecOy Clowsen and ey Tave sig-
nificanl iirpscl ain Die caleulalins.

Aivalysing e secherial  ransbenmalivn Ly cmpheing e omain
cerhinnicindicalers, such as D oobrilubivnn s agricollore b e Gneis
Lmreesilic Prarducl and Giness valog Sdded, creale a ladistic image of Qe
Fanranian agricullure s ils palle e imdernizabisne. Sygricullore -
Linues e represenl e Baonania o delenminanl comnnic Lranch of
wreal Dmparrlanee, dally Dinpacting o e roeal woemmnonilies,
Dessprile Lhe Tash esadulisns in e field, Baonanian ccinmany oold L
viniidered an ayricullural comnnny, Laking inle oensideration e re-
s rees il Tized o Lhis seclor.

Aisessing e congidersd sul-poerind s Diere inay T alsereed hal
Ll 18] aned 1Ry, Lhiee wse ol Terlilizers, Talaer, fixed assels, s weddl
as e average woloe of vereal peeductivn significantly influeneed e
Litlal walue sdded of e soecler, paraeeer, Die infloenee of e noinber
Al lrasclarrs i elevenerUle; even e resulls sloee o negalive relalinshi g
Whiis ey L inlerpreled in e amlexl of e sharps decrease in Lhieir
numnber Lebwoen TOAS and TR, wlhen Uie bkal wal e added increased,
despile s diminuLiven,

e change b ensum pliven ol feebilizers and in e average vereal
prrduclivnn peer Tieclare directy Dinpeacled o Ui Talaer prasdocLivily in
e secler, W Whe peried TRHO-200A8. e ferlilizers and Die average
valuge o cereal prrduclon played a pawsilive mde upam Qe bekal waloe
added i agricelwre, whereas e sorfoce of arable land reparled o
significanl negative iflocnee. Forhenmnaee, e ornsoimpalisn o ferli-
Tiwers persmie heclare of aralde Tand aud averaye vereal prsdoclivn per
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Tieclare exerled o paesilive inflococe o e dynainics of lalar -
duelivily in Bannanian ayricul e

e analpsis of e Lransbennatins of Qe Bannanian agricol ral
cotinnic paradigin onduer Dee eesidenbial land mdicy relmns reweals

thal iz Bannanian agricollure @5 o e righl ol e achicwe
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vinn peLilivenasis, Al seclerial lransfermalivns of Bsnnanian agricullore,
Wher dessiggn ol e newe paraedigin onder e orispicusws dinneslic e icy

reeferins as well s Lie fnlense and reeversille preecss oF refenning and
reasseinlling Dre rural eommnny ame Lhe newe Lasis Lring Eainanian

agricullure cliser b e EU agricoTLlural imed el and paradigin.

Llala series

By eyl

By firsLarder difference

By secnd arder differonce

W legrabisnn serder and e imeded

A w0 (1RO

WA (LR

ARABLL (14561 200

AV (106 1=

AV (106 1—10R)

C1% AL (1461 2]

CL% AL (1461 —19Re)

WL (106 1-20)

WL (106 1=1004)

BLETLL L1461

BLEILL (L1461 1R)

LM (LR

A (16 1=

TRA 16110

TRALL (112

TRALL (111005

£ [1HRT)

—0.26 [p = 1)
—LA6 [ =1
—2 11 =1

—2620 = 1

—0drl [p = 19
— 046 [p = 1)
— 142 [y =10
— 116 [p = 19
—E4 |y =
—SH =

—1RS Ly =1

3
3

— 3640 (g =11

—s L'l” =
—5.4l1 =
— AR Ly =10
=185 Lp =14

3
3

—3A3 (=11

—Lxl Ly =130
—L3slp =10
—{et Ly =1
— 0GR Ly =10
=154 1p =1
=12 p =13
—1411p =13
=50 Ly =1
=003 e =10
=172 =1
=173 1p =3
=01l =13
_E.q}q}.'..'. L IJ-I o
X341 =1

—Xadip=1
—LRXp = 6]
=171 [p =4l

—XAR =10
—X6X =1
=171 [p =4l
—Leb [y =6l

4

— 4234 [y = (1)
— 4254 [p = {)
—q R

—FATH (g = {1
—5A [p =1

—TE (=10

—FEh

=550

— 3620 [p = {1

—47et Ly =1
—3AR [p = {0
—LaR Ly =10
=255 p =1

— LA =10
— 4R g o= {1
=542 (=11
—433 45 o= 1{}
=320 L =10
=157 Ly = 5]
—27F8 =]
=182 u =8l
=30 e =10

_354' L

—RA37
—R.52

S =11
[y = 1
s o=

L1
L1
L1
L1
L1
L1
L1
L1
L1
LI
LI
L1
L1
LI
L1
LI
LI
L1
L1
LI
L1
L1
L1
L1
L1
L1
L1
L1
L1
L1
L1
L1
LI
L1
L1
L1
L1
L1
L1
L1
L1
L1
L)
LX)
LX)

willl irnslanl X

willl eiensLanl and Lrend R3]
L 11

willl irnslanl X

willl eiensLanl and Lrend R3]
L 11

willl irnslanl X

willl eiensLanl and Lrend R3]

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X
will ienslanl and Lrend R3]

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X

willl eiensLanl and Lrend R3]
L 11

willl irnslanl X

willl eiensLanl and Lrend R3]

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X

willl eiensLanl and Lrend R3]
L 11

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X
willl eiensLanl and Lrend R3]

willl irnslanl X

willl eirnslan L L2
will iensban Land Lrend (R3]

St Significanl ab T4 significanoe Tevel; *Ssignificanl ab S4significanoe Tewdl; “significanl al W significanee Tevdd.

155



Al Vasdke et al

Amex B, Phillps-Penron wesl fo the mode] vandalles,
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Abstract

Contemporary econcrmies are strengly reliant on energy and analyzing the determining fac-
tors that trigger the changes in energy paradigm and their impact upen ecoenomic growth is
atopical research subject. Gur contenticn isthat energy paradigm plays a majer rele in
achieving the suctainable develeprment of contemporary econcmies. |0 order to prove this
the panel data methcdology of research was employed, namefy four panel unit rect tests
(LLC, IPS, F-ADF and F-PP] aiming te reveal the connections and relevance ameng 17 vari-
ables denacting energy influence oh econcmic development. Morecwer, it was intreduced a
speciic indicater to express energy consumptien per capita. Our findings extend the classi-
calapproach of the changes in energy paradigm and their impact upen econcmic growth
and offer a comprehensive analysis which surpasses the practices and policy decisionsin
the field.

Introduction

Envrpy is by far one of the most important veclors in promosting sustainable coonoemic devel -
opRenL in conlemperary sociclics. During e vears. cnergy inpeneral. and particalarly dw
crergy market has cspericneed nonwersas and cileelive paradigm changes under the pressune
o peopolitical and peostratepgic threats and supply inseourity, Bat the diversification of coergy
supply souroes. the promotion of rencsables and alse te possibilivy of the enlererises Lo access
e energy cxchiange market have had 2 major contribution w dw optimization of cnergy pro-
duction and consumption. Providing seoone cnergy supply ingplics the sell-lonctioningg of a
noetworl of factors including cifidency of energy marlel and a good interseetion of cnergy
production and demand ina Muid and highly conpetitive conles.

Mowwadays cnergy has been transformwed inte a veritable prodoction factor [1]. with a
straighl influcnoe on the coonomic grosths The most of licecratwee focus on e relationship
betwien crergy and diffvrent components of the cnvirenmental mechanism-—(resour o pro-
ductivity . cosnomic growth. proenhowse cmissions relaied industey . CO2 cmissions and com-
plementary componcents) [2-2] there are nes research rends dealing sith the relevance of
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crergy in achicving sustainable devdopnwent and coonomic growths Inliceratore [4] has been
higllighted a direct and significant inflloenoe of cnergy usage on cconoemic growth on nonwer-
oy counbrics surveved. inplicic from the perlective of GO grostlh. selfane and resoaro
productivily.

In another study [5]6Lis point oul thal coonemic growth and coergy consonption seli-
influcnoe cach sthwr and crigger on shortand long run g causal relationship betwoen duwir
cope ey, suclas forcign dircel investments. relative prices and the financial desdopnwent
ol a coantry [5]. Moreever, the dircet link betwoen cnergy consumption and the incone levd
wty albo debated by numerous sureews [G-8]. Lowever, the connection beewoen cnergy and
the different components of the ceonomic devdoprent is sl approadied inodwe liceraiore [9-
12] more theordtically rather than analytically.

Following the accelerated devdoprent of the production forces in the past centuey, the
post-industrial cra brings o atention an unprecedented eoviconnental problem. The las
decades have been marked by a serics of evolutions in this ficld shose magnioade. based on
e past cxpericnee is cepected e be anplificd in dw coming period. There has w be peined
oul that these evolutions are conourrent with the requirenents of the conlinuous ceonomic
devidopnuwent as tw only known vigble souroe for the onccasing increase of living standards in
nurdern socictics and tw necessary ingeroyvenwent of te qualivy of life in traditionsl ones. In
our opinion. the main criterion that should be used e divide the vse ogees of socicly is repre-
sented by the accessible form of cnergy or the najorily of the population.

The traditional secictics are characterized by e extensive asage of solid fuels. especially
wortd. in areas thal already cxpericnoe seriows cnvirenmental problems. allccling ence more
U fraagrile plobal cquilibriun. Not least somwe of wse countrics ane denominated as having
“rrergent coonomtics”. with pare of e in the e of the sworld production of geeds. and g
crirenniental eifect of Qwir industries is undeniable. As the devdoprent is lundamentally
based on cnergy. e access Lo superion (oo of cnergy (especially clectric) Tor the traditienal
cormmaniticy sLll may be accomplished by means of fossil fucls. confining resouroes and issu-
N COissions,

According Lo the Eurostat data [13]. vedve countrics in Burope (Slovenia. Croatia, Lalvia,
Nungary., Lithoania, Slovakia. Poland. the Ceech Bepublic, Bomania. Estonia, and Bulparia)
sl hiave an cnergy intensicy over 20 kilograms of oil cquivalent (ko) per OO0 Earos of
(D13

Analyaing the possibilitics of carbon cmissions redoction. Caiaca [14] onderlines that
e are Leo feasible solutions: the decrease inenergy inensicy and the ingrosenwent of con-
surplion strocture, Fundanentally. this developrent can be achicved by decreasing the share
of crergy production based on fossil fucls and corrclatively increasing the renesable cnergics.
il iy U Tuel substitation eifeet and renesable cnergy pencetration eiieet.

Many seludlars ave deale with the ingpact of crergy patterns on the different components
ol cronomic devdoprwent in contemporary coonomics. Several cxamples ane worth nention-
ing. starting witl Krall and Krall [15] who studicd the causal relationship beesoen coonomic
prowth and cnerpgy consumplion within the US ceonemy. continuing with [16] who analyaced
U same issue considering six Centeal American countrics betsoen T980-304 using 2 muli-
wvariale rescarch framew o, or Akinle [L7] considering cleven Sub-Saharan Adrican countrics,
b wsing e autorepressive distriboted Tag CARDL). and Esso and Keho [L8] who analyveed
causal link betwien cnergy consumplion. carbon dioxide (CO2) cmissions. and coonoemic
prowtlin the case of 12 selected Sub-Saharan Adrican countries. [L8]

Taling inte consideration all du above mentioned opiniens. studics and differenoes. we
argoe that the causal relationship between energy paradigm cvoloation and coonomic growth
requires an in-depth analysis from g specilic peespective. Previoos studics and reports have
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analyieed the correlation bevwoen cnergy consumption and coonoemtic grosth [19-21] ignoering
coononic cliidency aspecty. Inan eifiors o complete the inficld analvsis and w properly
understand the Tull coonoemic cilvels of cnergy in conlenporary coonoemtics. by asing L7 vari-
ablues., woe aim Lo eitend the current research by investigating the broader coonomic eiivets of
crergy production and Laxation [22-23] in promuoting sustainable coonomic devdoprent.
The novelly of this paper consists in e desipgn ol a specilic indicater which copresses e
crergy consunplion poer capita and in e ase of four pancel unit oot wests (LLC 1S, F-ADF
and F-1'17) to reveal the connections and relevance of considered variables. Morcover.in all
s cases e noll hypothesis of @ unit oot isprovided apgainst the allernative of slationarily.
and all the wests are adapled Tor the specilic requirenents of the pancl dats analyvsis. Alse. the
length o the data sets ensunes us implementation of the wests and wools dorouglou the paper

Ler b vl .

Data series and preliminary results

The latest datasers available on the Burostal (016) were cmploved. whidh allowed oy 1o
include Romania in the study among dus othee EU-28 countrics. Inoaddition. using indicators
suclt s cergy inlensity, cnergy prodoctivicy. cnergy dependence. and resoaroe productivily.,
allowed the energy performance measuring in e coonemy, Table 1 presents the variables. the
puriod of data availability. and thwe symbols crploved Tor cach serics.

The descriptive statistics of e variables coploved in e study is presenoed in Table 2. A
e research isbased on the pancl dats approeadr. twre may be obsered that the common
puriod of data availability is 2004-2014. The study tales inte consideration major aspects. such

Tahle 1. Description ot the variables and data series.

Symbol Description otthe Variable Time=-period availability of
thedata
Egrs Electricity eonamtas from renowable sourccs 2 of gross 200 2014
clectricity consu mpticn)
Edlep Encry coponocnas (%) 18D 2014
Eimt Enaryy intensity (ko of il cquivakent por 1030 Eure of GOF) 2000 24
Eply Enaryy procuctivity (Eure por kilkeomm of ciloguivalkent) 182k 2014
Gy Real GOP poreapita (Eurs per inhabitant) 182k 201E
Gec a | Gressinlane cnergy consumption all profucts 18D 2014
Gec ¢ | Gressinlane cnergy consumetion oas 18D 2014
Gec n | Gress inlana cnergy consumpeticn nuckear 18D 2014
Gec p | Gressinlane cnergy consumption potrekeum 18D 2014
Gec ¢ | Gress inlane cnargy consumetien rencwabks 1ouh 2014
Gec & | Gressinlane cnergy consumption solic fucls 18D 2014
Gec w | Gress inlane cnergy consumpetion wasto 18D 2014
Pec Primary cnargy consumption imil. tonnas of cileguivalkant) 18D 2014
Pore Primary precuction of rencwable encrgy (tonnas of il 2000 2014
oouivakent)
By Rescurce procuctivity (Eure per kikegmm, <hain linkoo 2000 2B
volumas 2310
Shwvec | Share of rencwableanergy in fusl consumption of transport (24 200 2014
Shrft Sharz of rencwablacnargy in gross final encrgy consu mption 200 2014
)

Soure: authems basco on EUROETAT (2018).

httpe i ory™ 0.7 37 Soumal. pone. 0" T2 52100
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crergy cilicienoy. by using cnerpy productivity and resouroes productivily,

Materials and methodology
The data erploved in the corrent study refers Lo 29 countrics. represeating the European
Union nuember states at this moment and Norsay, As preseated in Table Lot serics are
annual. cilended over T vears, running berseen 204 and 20040 representing e carlicst data
available for the electricity generated from renewable sources. share of renewable energy in flel
constimiption of trangport. and respectively. share of renewable energy ingross finalenewgy con-
stmption. Also. some of e daa series siart in 203 (cases of enesgy intensity and primary pro-
duction of renewable energ). or in 20040 (s those reparding resowrce productivity).

1L is worth mentioning that e Eoropean ranes ork Lo accound for the cnergy issies. nio
only rencewiables. as in the case of energy intensity and resotirce productivity. way linally colab-
lished in 204 Nevertheless. the present rescarch could bendic from the positive aspects of
Lernper serivs of data. Bul. the missing variables named abosve represents a disadyantage

In the liceratare [24]. the population represents one of the variables cnphasizaed as a major
driving factor for cnergy consumption and tasation. Inteitivoy., tis approach is correct-the
crergy consumplion is cipeeled L increase body with the number of population and wid dw
prospurily of socict v, ay the access W superion formes of cnergy represenls a key aspect of the
nurdern lifestle, On the other hand. from the methodolegical point of vcs. i is appealing Lo
consider thal crergy inlensilty may notrepresenl a fair measaee o rank the coontries fron g
cRergy consurplion peinl of vicw. as iy indicator has vyo drasbace:

L diest. it diones nob consider the popalation. spparenitly ene of the driving factors ina country™
Livaal coergy consumpLion: and.

2imstead. it tales inte account only tw G whid, uswally. wends v decrease widh Qe popu -
lation and especially with the population growth rae

Belving on these observations and starting fron the available data, se wricd o build an indi-
caLer in order Lo express we cnergy consumption per capita. In tis respeet. dwe total consump-
tion of crergy poer inhabitant (TE P could be considered as a valid measarenwent in order Lo
account for the population and it was conpaled using (1

TE TE LY
T o b 1)

where TEAG D accounts for the crergy intensity and GDPAEP represents GO per capita, The
resules of this computation are preseated inlable 3

1L muay be observed that the classification of the coontrics acoording o due Lol consumgp-
Liom of crergy poer inhabitant leads o exactly the sane resulls as e classification based on the
CRCrEy Inlensily criterion. Inoor opinion. this resull can be equivalent o twe fact that energy
intensity may caproess e levo of devdoprent of a certain countey regardless (e nomber of
popalation. Thus. the devdoped countries succeed inensaring saperior lile conditions. con-
comitant Ly reduced consunplion of cnergy, Alse. for Uw considered pancel of countrics. i
nuay reprosenl  valid prood tat e nember of population does notalleel te cnergy inlensily.
and. consequently. for the sanyele period. this variable docs notaffect e resulls of g ne-
search. This finding is consistenl widy sthwr similar research resales presenoed in te eslant lic-
crature [25-27].

Another study [27] with closed condosions satines that the main factors tatl delermine
U cmissions of CO2ane the prowthin popalation and the increase in dw general levd of

FLOS QORME| hitps:feci.om10.1 27 joumal. ponc. 017ASRE  March 16, 2047 BT




GPLOS | on:

The im pact ane cotorminants of thae cnargy paracicm on coonemic growth

Tahle3. Averageenergy intensity and energy consumption per inhahitant,

Country Energ{.r intensity Total energy consumption per inhabitant

Cenmark TAA 31
Ireland 876 a4
Nomway G P HX:
Italy 108 4 4.0
Anstria 114.5 45
United Kingdom 1182 45
Luxembounrg 117.8 4.6
Spain 126.4 kD
Germany 1281 kD
MNetherlantds 1.8 bz
Greece 1020 L
France 1328 bz
Sweden 1080 B
Pnrtugal 1408 BE
Cyprus 1428 LX)
Malta 142 2 E&
Belgium 154 & 8.0
Finland 1810 7R
Slovenia 20E 4 A
Croatia 2078 81
Latvia 08,0 )
Hungary ZEL G A
Lithuania T 108
Slovakia rel 1148
Poland 282 R 111
Czech Republic Zo0 4 11.4
Romania paz i) 11.7
Estonia HErA 14.8
Bulgaria B4 202

Soure: authems basco on EUROETAT (2018).

httpe i ory™ 2.7 37 " Sjoumal. pone . J” To2 B2 105

income the cvolution of revenoes ispranted o eserl stronger pressures tun the growthin

popalation. Interestinglyv, within the population-cicet. the main delerminant is not the num-

boer but the affluocenee. whilst the incone-eiicel cvidenoe varions evolulions aoross counlrics.

[27]

Dhue Lo increasing interest in the CO2 emissions mitigation. as Qu plobal cnvironnental sic-

wation wends o worsen. in twe literaine exists plenty of rescarches in the ineeeclaed Gields of

crergy produclion. consumplion. Lakation. srocare., pricces. cle. flen linws inclose connee-

Lion wilh the coonomic growth.

The latest cvolutions in the analvsis of varioos cnergy aspecs ingpely using e pand data
approach and il subsequent eehnigues. presened below. dwe Lo inportant cconometric

advantages: the considerable increase of the sangple siae, whicl allows Tor higher degrecs of fnee-

dovn mere religble statistical sty including increasing du poser of coinlegration ones: the

hetersgenity berween countrics: the redoaced collinearivy between dwe considered variables,

In this framew o, Granger cansalily Lests reproesent e main ool i the spplication of

coinlegration echinigues. in order o obseree the coror correetion mechanism (ECM) and o
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crantine tw long and shor-ron relationships berseen the considered variables [28].The
underlving idea of crploving the causality Lests is based on Granger™s [29] prool. acconding Lo
whtich whoen the serics are integrated of eeder one, IO there might occur linear combinations
b wirtae o which the series beeome stationary without differendng,

The serics of this bpe are considered cointegrated and in this contest. Qe existence of a
lng-ron relationship betwoen the integrated variables is a taskowhich is analvecd by using the
coinlegration analysis. Wthe cointegration is proved. dus issue of differencng. represenied by
U Lo ol informuation on any leng-ron relationships beeseen variables. is avoided throogh
U ECML enploved Lo check whether there is any stationary linear combination of non-sLa-
Liomary variables., implving that a long-run equilibriom relationship hulds betsoen e
variablus.

The fiest step Lo be taken consisty inpancl unil reel westing, The problen of the unit root s
nob i ey issue in e pancl dats approach. especially where the length of the tinwe serics is rela-
Lively reduced. as in the case of the present rescarch, Although esting for e slationarity of
pancl data iy complicted by the inherent heterogencity of coanley-seclion specilic paraneiers.
o U other hand. considoering cross-sectional units as independent. somctines. does nolnep-
resenl an appropriale approac.

In order Lo avoid as mueh as possible the backward and to best capture e virtwow, aspects,
o crplowing these Lests, wie considered using four pancl unit root wests, namely LLC [30].10%
[31]. and. resprectively Fisher-Lype Lests based on ADE [33] and PP wests [33] (herein denoted
s F-ADF and F-PP respectively ) All considered wests huve. invariows formes. the noll hypoth-
cwitof g unilrool (connon. in U case of LLC, or Tor sonwe cross-seclions. in the case of the
Last three) apainst the allernative of stationarily, and ane adapled o as i deal sitd e requine-
nwnbs specific Lo the panel data eoviconment. Basically. the autorepressive (AR ) mod el has the
form [L6] (20

I
Ay vt Z rjlﬂ.&yi,r LT+ e, {2)
L1

where by 1N are denoted the cross-sections. observed through the time lenpth ¢ 1T
fhorepresents the Ty orderallowed w vary among individuals, and is determined by means of
Lhe E-statistic of I;}d (under te noll. IZIF},L 0. these Estatistes are distribated MO0 . cither il
gy =1 or py= 03 2 are the cxogenoas variables of the model containing Gsed eifecys and. il
nucessary. individual rend: by gy are denoted the AR cocfliciens: s, describes a stationary pro-
cusy Wy < Loy isconsidered o be low irend-stationary: in case gy = Lohen 30 nod slalionary.
that is. the serics conlains @ unit roo,

Although the LLC st is based upoen running distinel augmented Dicloey-Foller (ADE)
repressions for cach individual. s noll hypothesis assumes e esistence of @ unil rool process
Ul iy common for all cross seelions: that implics @ valoe of e same acnoss seelions. ggainst
U altermative of no it rool Ao us unil root ests for pancl data 100% is the most ased: i
assumie a relaation in dw restriction homogeneily as i is specifivd foe twe 1L wes. allowing
fir o covllicicnt of ¥ which can vary among individuals. and putting forsard a wesling pro-
cedurcebased on the caleulation of the T-statistic as [24]:

el

7 = {2

whiere. dp reproesents the individoal E-statistic for westing of the noll hypothesis in cach oross-

section of the pancl assumed that cvery individual contains aunitroot @, 0, % 1M
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e alternative is specificd upon [34].[35]
g 0 fore 1,0

A — (4]
g 0 fori N+ 1N

nanwly. it regquires that the fraction i the serics which ane stationary o be nonsens:
iy, f:%] e 0w e 1 Incase that the Ly order is always sero G 0,008 1N 10
Lest stipulates simualated critical values (for £ provided for a differentnomber of individuals M.

and length in serics.

somwe rescarches inthe literatare [26] points ool du wndedving idea of sucl westing. based
o U finding that alinear combination of Ly o or more non-sitienaey serics nay be slation-
ary. 10 this Lape of staticnary linear combination exists. the non-statlionary lme serics ane said
Lir b cointegrated. The stationary lincar combination may be considoered as a relationship of
lirng-run cquilibrion across the considorod variables and i is called coinlegrating cquation.

In this research. i was opted oo assess e cointegration aneng variables using Kao west lor
whtich Gutierres [37] supgpnests that it hay a highoer poser than other conpeting wests. especially
in a homogenoos pancel and that.ay inoour case, e linwe serics lengthis relacivdy shor.

The Kao testis based cither on g version of the AL E wes onthe residoal (s of the ausiliary
FUpression S = ooy — Ve or on U augmented version of w pooled specilication [24]. [38]:

F
8 Myt Z’-ﬁ‘jﬂz it Ve {5)

il

Under twe null hypothesis of no cointegration. the augmented version of the st is constrocied
as Tell v, [24]:

AL
ADF L _Zw

a2 2o
-"g‘ ot

n

b

~ N{0,1), (6]

wliere 72 iy the estimated varianceand #5) iy the estimated long-run variance of the crror
Lermt. Nevertheless. the Kao e is based on the assumption of @ homogenous valoe of o across
U crosy-sections in the pancl. Extant literatare [329] sogpests seven Loy of residual -based
coinLegration Lesty that support tis assumption. allowing for considerable heterogencity
pancl -statistic. pancl #Ro-statistic. pancl ADF-satistic. panel PE-slatistic, growp $o-statistic.
proup ADF-slatistic and proup PP-statisic,

More specilically, Pedroni [39] wests ane based onthe eotimated residuals of the panel
FUpressitn. S = Doy — Y under the null of no coinlegration. = 1 Basically. dw panel coin-
Legration Les it a Lest of unil roots in e estimated residaals of the pancl That is cquivdalent Lo
e expectance of the stationarily of residuals in e case of & cointegrating relation.

Mevertheless, Pedroni [39] suppests that in cases lile #Ro and g2 wests there is a bias o
under-reject the noll in the case of snall sanples. The fiest ser (pand wests) comprises four
Lests, based on pooling and averaging the wsl statistics for cointegration in the e serics
geross Lhe within-dimension of e pancel: in addition. other foor values of tee same el are
compuled ay weighted statistics. [29]. The seecond vape (group wests) includes dures ests based
o pooling the residuals of the regression along the betsoen-dinension of dw pancl. It Ta-
Ler case. the limiting distributions are based on linics of picoesise nunerater and denomins-
Lo Lermns,

For both sets of Pedroni wests. the cointegrating relationship is eslimated separately for cach
crivs-section. followed by the pooling of Qu resulting residoals inorder o ren the pancl wests
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AFint;,

Ashrec,

The walue of the sl statistics is then conputed as an average of e estimated codficdents corne-
sponding Lo cach cros-seotion. As & consequence, every Lest stalisics balances the shork-ron spe-
cific dyramicy of every member, e Gixed individual elifects and deteeministic orends (within-
dinwnsion ).y well s e slope codiicients (betwoen-dimension) specific Lo cvery cross-seoion.

In order Lo cvaloate the leng-run relationship present betsoen the nonstationary serics dul
proved L be cointegrated from the specilic ests presented above, ibwas used a vector eroor
correction model (VECM ) and consequent error correction term. 1o this situation. a YECM i
a restricted auteregression vector (YA R) thal may be colimated using a serics of differentlech-
niguesas dynartics of fully muedified QLS (DOLS FMOLS ) models [40]. [41] the pooled mean
proup eslimator (P8 G) [42] Quast Masimom Likelihood (OML). o Generalized Method of
SMonents (58

This tvpe of model involves the estimation of the long-ron bi-variate relationship widh te
inclusion of a lead and Tags of the differenoed ceplanatory variable, providing beier resale,
than other compeling lechnigues. The Y ECas the cointegration relations cmbedded ino the
spuerification: ay a resull, it allows the long-ron behavior of the cndogenous variables only
Livwiards comverge ik Lwir coinlegrating relationships. whilst allswing (o short-run adjustment
dynamics. The cointegration wem is denoeminated ay ereor correction wrem (BCT ay due devi-
ation from the leng-term equilibriom is gradoally corrected durough a series of shor-run par-
tial adjusiments. The GMM [29]. [34] represents g soitable echinique in g estiimation of a
pancl ¥ ARy using lags of the end ogenous variables as instruments for computing unbiased
and consislent eslinates.

The model can be specificd as Tollows, ()

ir 1 Vg i

M l‘j‘ v
0  MECTE + 3 TETARMY, [+ Y iR AGeey, L+ ..+ Y rinAShres, , + by
i1 =] = ]

V1 A

m g "
4 PECTE 4+ Y W7 ARG, 4+ Y T AGer, L+ + Y i ASre, , + Wy
i1 =] =]

where ECTre % are the lygped residuals. derived from U long-run cointegrating relation-

int, . e

Pk T s reprosent the coclficients of short-run adjusiment. whereas w; and

]
Wy represenl e disturbance erms., assunted o be unecorrelated and have sero mean.

sl o

e specification of these models muost eshibit an instremental variable colimator., due o
e corrclation between the lagped cndopenooas variables and the eeeor ween The inclusion of
fixed eliveets inw the model isin line with Arcllano and Bover's [34] approadh. ained at remow-
ing U unobserved eterogencity, wheneas e use of orthogenal deviations., whidh ane similar
Lir differences from the mean approach. renuees the unobserved heterogencily in e pancl
nembuers.

According Lo Granger cLal [28]. the long-term causality is evaluated via the significance of
e Bet covllicients (that is. the cocflicients of BCT) using the standard -statistic, whereas the
shusrL-run cansalily is measared throogh the joint-significanoe of the lagged coplanatory vari-
ables, The long-ron causalily cxamtination by the sipgnificance of te fefg cocllicien s is based
o thwir determinant role within s leng-run relationship in dw coinleg rating process,

Their values express the speed in climination of the devistions frem e long-run cquilib-
riurt. through changes in caclh variable Qwnelore. e process movenwent on the way described
b the significance of the BCT cocllicien s is tabken for granted as a permancent one, Bond
(02 considers that the Arcllano-Bover [43] approach may have sonwe adyantages over other
approadies o dynamic pancl moedels. Inaddition. the BCT cocflicient. thal represents the
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speed of adjustment following an cxogenous shocl, is cxpected Lo be negative in order Lo
ersure e stabilicy of e moedel

The chodce of the pancl ¥ ECM approad in this rescarch relics on il lesibilicy. allowing
e wse of heterogeneews pancls and correction (or both heweroskedasticity standard crrors and
serial corrclation. Methodologically. there has o be pointed ool gt in e case of noconsis-
tent evidence of cointegration. as the applicabilivy of ECM s limited for the siiaations when
e serivy are SO L the ECT ane notincluded in the EC muedels. and the standard Granger cau-
stlity muedels ane estimated without an ECT. Alse.in cases of no cointegration. e inclusion of
all the considered variabley inthe ECM has w be based on their stationarity, oweer. the i
crature suygeesty that. ifadded anvway. Qwy report insignificant resules [24].

Results and discussions

According Lo the liceratwre revics [L=2]. (5], there are many recent conributions addressing
wariows conncetions of Qe energy sector, Most of these rescarches ane in e Geld of the ceo-
nomic growth and cnerpy tasation 23], ieving Lo assess e linits of cnergy lasation as a faclor
positively correlated with devdoprwent. and. more specifically. o sustainable devd oprent. as
U mankind apgression owards the planctary coviconment represenls an incontesible real-
ity Tl first stadies in this Geld were conducted from a local perspective. focused ona com-
parison between e resules of ¥ AR models for various countrics.

NMevertheless [42]in the first studies lawnchied in the panel daas approads. e observations,
st used Lo account for g small number of countrics. semetinwes divided intoe groups. considoer-
ing Lhwir geography. coonoemic devdoprwent. o other eriteria tad led o homogenous charac-
Leristics of respeetive groups. To pu il different., ene of the ey aspects of asing the pancl data
approadt isthat they allow for heterogencity conteol. s known that Eoropean Unicn coun-
Lrics are luenuogencos with regard Lo policy seilings whereas there are inportant disparitics
when considering their devdoprent levd, Nevertheless. [44] represents ene of the nusl com-
prehensive studies that enploved the muliple Gacets of the pancl data approad.

O pancl consists of 29 cross-sections. represened by the Buropean Unien nember coun-
Lrics ab this mement. plus Noesay, There ane also other countrics tat adhened o the Borostal
reporl frames ork. but the data availabililty conoerning them is wsaally limited o feser than
five vears, However. twse data refer o the candidate coundries. whicd in this respect are fol-
livwing the specific readnup in erder o ensare the ingerovenent of dwir cnergy balance asa
condition for joining the EU.

W have chosen e use thwe Eorostal data due Lo ity compatibility across all the countricsin
e pancl. which. from the coonemeticpoin of vice. uiher ensares the conpatibilicy
buetween e variables across the considered counries. The results from e runningg of dw
pancl unit roob wests are presented inlable 4.

Aller checking for stationarity. the main finding is that. genenally, dw cross-sections and
U crosy-sections units are cointegrated of onder ene, Only e wsingg of twe LLC sl reportied
a significant part (thoeaph. o mineely) of the cross-sections Lo be slationary. for variows Levds
of sipnificance. Nevertheless., previoas rescarch [24]. [45] pointed oot that the resulls using of
U 11% Lest wre reasonably satisfaciory and pencerally bewer than tuse oblained rem running
o U LLC test [45]. As g conseguence. wie lakae Tor granted the result that the serics are cointe-
prated of order one L. The resulls of sing e 1% wests ane also largely confirmed by dw
resulls issucd through croploving the F-ADE and F-11 e,

The significant results of the pairsise Granger causality Lests Tor e considoered dataset ane
presented in Table 5 ay in [28]. [25] wae Lest for cointegration in bodh dircctions. witl b var-
iables acting as the dependent variable
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Tahled4, Panel unit root tests,

Variable LLC IPS ADF-Fishear Chi= PP-Fizher Chi-sguare
sjuare

Level | Diterenced | Level |Diterenced | Level | Dilerenced Level Citie renced
Egrs 1112 -GELFEE | {FGR] -ZABRFEF) TATVA| 130 SAFFF 12004 | 142 7477 *F
Gojpppe | -08AFFH] QOGETHER | 4 02 el IR DG 1AFFE | 117 SR ] (0T ATHEE
Gei a 1088 -2046%H*| QGE| -10A83BFHH | D 04| E3G SHEFFE 4214| ARG 1EEHHE
Gec g 1778 -14.608%%% | D RGE -FRAREE) 2 474 185 SR FFF SEOMR) FEG R FFF
Gee n |-1EGHHH| -FTAqAFHR | LOTFA| -4 TdqrE R | DA TAR] B4DR1REF | GG 40qF FF] 470 ARQFHE
Gec p -0 7G| -1BORSFHE | ZAAG|  -TeqarER | 20 A0E| ATE BiHEF Az 88| &40 TOFEEE
Gec r -0ERR ] -14.8R1FFF | 4 161 -FRAFRE | BR RAR) P DERFES B4 BOT| Zdd TELFFF
Gee 8 |-140%FH| AT00FHF [ DATD -G FHH| BOGER| {0 FEIFEE ] I
Gec w | -1.00B%|  -GELGFFF | R4 -4 D47EFF ) A7 RER| 110 BB1FFF 42 BAR) ATVR B77FFFF
Ed 1B R ARTARERE [ F 0| 4080 FF | DR 180 ] ERE AFGFFT B6.548 ] DRE 1147 FF
Ei SLETEERL 44 BRAFEE | A1GE]  -GETEFER| A0 E0E| 1EL11H*F 66 7G| Bde pq0r s
Epy -1.266 | -14.080FFF | D Eoa] ST EMRFFE] DR TAR] 165 8457 METER) BRE TR ET
Pove Q888 AR PR 487 -FESFFF| SERRY ] 172 ORGFFT MR iG] BRD ZVRF RS
Pec 1277 -2OGSHEF | Q0| 118850 | DR A0 | 245 fogqtEt 48 441 | DB& FoG*HF
oy -1 SGAFE) D RAEFER | SOR] -G E0FFF ) MR AR | RT SGogter 45785 F10 4RAFFF
Shvec 2487 | A1 | TTFEE]  -BA4E1FEH] T ART| 108 {TFAFEE 122084 180, 0d0* +*
Sheft Q14 -10TFEAHE | A ARG| -BEEAREH) AR 404 | 101 GRGFFE B 20| 165 13+

Mates: Lag kngth ectemines upen the meo fice Hannan-Quinn Criteria. Probakbilities forthe LLC anc IFS
teEts AR CompUtsn Assuming asymptotic normality. Probakbilitics for Fisher tests arc computen using an
asymptotic Chi-sguare cistricution. Alltests couations incluoe ineivicual constant torm (fixoo offeats™.
Diffovoncod rofars to sencs rasu koo from fimt-cifferonce.

e R inoicates the significanccat 1, B, ane 107 kevels fone tailkeo test),

httpe i ory™ 2.7 37 Sjoumal. pone.0° ToE B 104

An e luave already mentioned before, the estant licerature and the statistical measurements
(such as energy intensity) cihibit a bias o linking e GD with the cnergy consumption.
Drespive these approadies. e resules for the considered countries and in e owlined period
crpresy d decoupling of s tso indicators.

These resules suppest thal variablos ent. grec_r. grec B edep. pec. Dore. PO ety egrs. shrec.
nuay be found in g conlegration relationship. As a conseguence. wie wsed e Pedroni st
adapled o tw specific Evices silsarne pacluge. whidh supports al most seven coinleg rated
seris: g resull, e seriey were split wp inte dures subgroups. in ender i be soitablew run a
Puedroni st as follows: due first subygroup. containing s serics: eges. gec_p.gec_r. edep. eind.
ey ppres the second subgroup. consisting of the sericspec. by, shrec. edep. eint. ppre. gec_n
and the third made up of te series: pec. et shrec. egrs. gec . gec_r. and epv "This trigngular
approadt was intended o enswre a double check for all the considered series The resules of
Pedroni cointegration wests are preseated in Table 6

Analvaing Lable 6. one may obserae mised resulls giving varying condusions. butin the
nugjorrily of cases e null lupotwsis of ne cointegration isrejecled. Bven when considering
Pedroni®s suppestion. according o whidtin cases lile #ho and poowests there is a bias o under-
reject the null in e case of small sanpeles Csee e proeviows paragraphy. i s possible o obserae
that. in all considered cases for e o et e nodlis rejected . whilsl for e ppoest e resales
are opposed. Moreover. Laking inte accoant e resull of e Kao wesloas wellay the results of
U pairise Granger causalily Lesty, we consider the inclosion of the ECT in e Y ECM.
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Tahled. Results ot Pedroniand Kao panel cointegrationtests,

Test statistic Subgroug 1 Subgroup 2 Subgroup 3

Statistic | Weighted-stat] Statistic | Weighted-stat] Statistic | Weighted-stat

Panel 1~Statistic -2 757 -0.604 -2 g -4, 280 -0.814 -4 B0

Panel ho-Statistic 5487 8567 E.2048 8117 E.861 Eg18

Panel PP-Statistic | -5.088"" -a44a7 | -a B -12.288"" | 16460 18828

Panel ADF: -1.758"™ -zeaa" | -BoaT -4.876 | -a.2ea™™ 705"

Statistic

Group rho- 2078 - a2 - 8081 -

Statistic

Group PP-Statistic | -16.118° -| 18672 - | -&7.284%% -

Group ADR BT -| -se22™ -| a2 -

Statistic

Kao test ADF t5tat Y = -0.00u4 -6 812"

Mates: Lag kngth ecteminse upen the meo fice Schwartz Infe Critorion. All tosts equations incluoes
inoivicual constanttorm ffixco offects™). Forthe coofficicnt p afforantto the Koo tost =5advalus in
parcnthesis,

e R Hinoicatos the rejoction of the null hy pothesis of ne cointeg mticn at the 1, 5, ane 109% lewels of
significanca (onc-taileo tost).

httpe i ory™ 2.7 37 " Soumal. pone.J” To2 B 105

Table 7 presents tue resulls from the GMM estlimation of e Y ECM using the Arcllano-Bover
approad.

The significant resules in the estimated BCT highlight variows siucations of e considered
wvariablues., as follows: values pencrally wending towands sero. whidh indicaes g long-Lerm
adjustmienl process is slow. as in e case of variables edep. egrs. shrec, and gpdin cases of pri-
mary energy corsimplion and resorce productivity one can observed that the syslem has the
tendency L overconte an inportant parl of the disequilibrion in cach pericd: in addition.
Uuere iy a tendeney L over-shusot the long-tern cquilibrion. nanely in cases of gross inland
erergy consimption. for both considerad vpes. petroleum and renesable cnergy: on the odwer
hand. the positiae valoes indicate du variables whose cvolution distorbs e svsiem Grom the
lng-ron cquilibrion. suchy as tw gresmary production of renewablz erergy and. with a lower
impact. the energy generated from renewable suvrces.

TahleT. Estimation ot ECT inthe Vector Error-Correction Model,

Variables ECT coetlicients{& Speed of adjustment {I- Lag coeticient{~
statistic) statistic) statistic)

EINT 1000 Q0001630 ALY -1181*
GEC B -B 0B[-B Z0R FFE -0.0114(-1 E7d) 100445
GEC P -2 BRS-FO RGN FEE O BT ShdFrT Pl
EDEP -0.0086 (-5 FELHEE QBT D EARFF EGTEFHE
PEC -0 BEG-11 607 FFF R e L 41 BADFET
PPRE Z8RA 4 ANR R -7 E (-0 7EE) N S
BPTY -0.GER[-Z ZAR FHE -0.00Rd(-5 TREFFE 1.64q0*
EPTY -O TSR TR -0.0178(-0 BaE FFEE 4 FEgrT
EGRS QOBTID A1) FF* -0 QAR[-DETI 2 0EEHE
ENREC -0 A1T(-4 TR FFE -0.0 0S5 ARTIFEE 0407
Mates: Lag kngth: 1, 2
e Rt *inoicatos the significanccat the 1, B, ane 10% lewels of sicnificance.
Ittps i ary™ 3.7 37 " Aoumal. pone J° F3EE2 07
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Beparding e short-run cansal elivet. e resals indicate important evidence in favor of all
e considered variables cxcept for shrec, ay evidenced by the siprificance of the lagged explan-
atory variabley, The cxceplion represents the share of renesable cnergy inwotal cnergy con-
surplion. sitwation that can be ecxplained by the redoced values within e serics. Ay repgards
e speed of adjustment. the results preseated in Table 7 provide ceidence in Gaver of e sig-
nificance of almost cvery considered variable within the process, cxcepl (or et gec_z. and
tore This sitwation can be cxplained also by the redoced share of renesable cnergics in Lol
consuntplion. in st of Qe coantrics under analvsis, The speed of adjustment for gec_p. edep.
and pecis significantly and positively signaled. wheneas they are neggaiaely signaled inocases

sucly as ppre. rple. epby. egrs. and shrec.

Conclusions

Ay the envirenmental initiatives gain monenton. wre can be observed g reverse movenwent
o e devdoping coantrics that sutrun the leading countries that relied in their devdoprent
o i L fossil resooross and now. due w i policy in favor of the global dindinotion of
sy, they prevent tw devdoping countrics from accessing dwir swn researoss and sen-
tenee twm e perpeteal underdeelopment. Inthis secemingly contradictory cvolution. the
production and consumplion of cnergy, compliant with cnvirenmental requircnenls. repre-
senl U only viable by in order w ensare the sustainable devdopnwent of socidy and ceon-
oy, Lloewer. the s doces nol regard only the countrics mainly characterized by
traditional socictics.

The paper demonstrates that the increasing trends for cnergy demands in conlengporary
crononticy are obviows and il iy necessary L inproveboth e energy paradign and e nues-
surements inorder b optimice e ellidency. Most rescarches [46-50] inthe Gicld onderdine
e relationship betseen the coonemic growth and cnergy as a positive factor correlated with
sustainable devdoprwent We contend now that some change is necessary in dw cnergy pro-
duction and consumption paradign. both athe Boropean Union levd and inland Tevd. in
orduer Lo achicve coonomic perlormance and beeeme more enviconmentally fricndly, 10 was
argoed that the factoees that distureb the cquilibrion of the systenin the long ran are g pri-
nuary production of renewable crergy and. with a lower magnivade. Qs cnergy penceraed by
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Abstract: Environmental taxation represents a key influence on sustainable development in
post-transition countries. Romania has experienced important transformations of environmental
policy, including taxation, due to sustained reliance on traditional energy sources to satisfy its energy
needs. The aim of this paper is to show a possible causal relationship between the Romanian GDP
and several explanatory variables related to taxation of environmental damage and energy generation
and consumption in the country. In order to do this, the authors make use of several statistical tests
to verify the existence of a meaningful relationship between economic variables expressed in time
series. The study has also attempted to identify the influence of environmental taxation on ensuring
green economic development, starting from the premise that for emergent economies these taxes
provide both a GDP increase and prevent environmental degradation by decreasing the pollution
and environmentally harmful supplies and practices.

Keywords: energy; renewables; environment; taxation; development; emergent economy;
economic growth

1. Introduction

In modern economies, the energy represents a key factor in ensuring of the sustainable
development for the whole society. As there has been proven over time, modern economies are
largely dependent on energy, which significantly contributes to the development of the current life
standard, revolutionizing the transportation, communications, and industry, creating premises for
raised productivity levels. For the countries in the European Union, the energy taxation and fiscal
policy for energy represent key components in reducing pollution and in applying of the Kyoto
Protocol requirements [1-3].

On the other hand, the tax burden on energy production and consumption involves additional
costs, both for business and households, which are already struggling with high levels of taxation.
The competitiveness of the industrial sector and of the entire economy is directly and significantly
affected by energy taxation. Taking into account that the energy represents a heterogenous commodity,
the associated fiscal policy has to reflect this diversification, both through considered quotas and the
specific application forms. Therefore, the European fiscal policy in the field has been designed with the
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aim of functionality, in order to contribute to the efficient use of available energy resources, helping to
settle potential issues in supply, preventing wastage and unsustainable consumption of resources.

Generally, an inadequate tax policy in the field of energy may lead to a distorted or even
uncompetitive allocation of resources in the economy, which would result in an unnecessary increase
of the production prices, implying decrease in national production, depressing competitiveness
and the investments. In the literature, energy tax policies are severely criticized as being strongly
distributive [4-6]. The tax burden on fuels production and consumption affect the consumers’ standard
of living in different manners; the major drawback of this policy approach is that the most affected are
people and households with low levels of income.

On the other hand, in the lliterature [7-12], is a widely emphasized that the taxation represents an
essential stimulus towards the optimal use of resources (including the energy ones), concomitant with
reduction in greenhouse gas emissions. As a result, numerous studies [13-18] tried to evaluate the link
between the energy taxation on the one hand, and economic growth, or occupation, on the other hand.

In this context, some researches revealed that use of some green tax has a direct impact on
reduction in emissions and in increasing of the general economic output concomitant with reducing
of the income gap between different social categories, and granting social welfare [19]. Further on,
researches in the field proved that the relationship between capital investments and energy tax rates is
not significant [19]. Other studies tried to develop new methodological approaches in order to evaluate
the financial effects of environmental taxation [20,21].

The influence of fiscal policy towards the evolution of the national economy, production and
consumption structures, investments and the promotion of environmental-friendly and energy-efficient
technologies are common topics in current scientific debate. Thus, since 1920, the literature has
expressed a wide range of opinions: some authors have argued for taxation of pollution and
internalization of the associated costs, resulting of a Pegouvian tax [22]; in other views, the energy
consumption has to be treated as a contributive factor in increasing pollution. Other studies proved
that fuel taxation is highly progressive in contemporary economies, as in the cases of the United
States or Austria [23]. In this field exists a plethora of approaches: some consider only the gasoline
consumption and the associated fees [24]; other argue that in the US’s case the economy faces an
opposite phenomenon, at least in households with high incomes [6]; not least, some researches try to
evaluate the variation in taxation across countries and the subsequent consequences, based on data
provided by the Statistical Office of the European Union (Eurostat) [24,25].

If the altering of industrial competitiveness represents a certain short-run effect of environmental
taxation, in the long run, the diversity of the promoted environment policies have proved different
but significant effects on the structure of the national economy, helping to reduce carbon emissions,
carbon intensity and energy consumption [26-28]. In the literature [10], it is also claimed that the
taxation of energy consumption and associated fees can be aimed both towards internalizing of the
costs associated to the greenhouse emissions, and reducing of these emissions [10].

In this context, the main objective of this paper is the analysis of the impact and determinants of
environmental taxation on economic growth communities in Romania by analyzing the effects of this
policy on the national economic paradigms.

2. Materials and Methods

The main research feature of this article is the use of Granger causality tests [29], trying to evaluate
the causal relationship between environmental taxes and various measures of energy production and
consumption in Romania, on the one hand, and economic growth, on the other hand. to the author’s
best knowledge, this represents the first attempt in using of the Granger causality tests in studying of
the causal relationship between environmental taxes and various measures of energy production and
consumption in Romania.

In studying the direction of causal relations between a set of variables, Granger causality tests
have been extensively employed with positive outcomes. As has been proven in the literature [28-30],
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if there is co-integration in a pair of series that are integrated of order one, I (1), there must be causation
in at least one direction. Starting from this assumption, this appears to be a result of the presence of
cointegration, implying that an error correction model can be formed, of which the error correction
term has a significant effect on the dependent variable. Moreover, in the literature it has been proven
that the inter-linkages between the energy sector and the economic performance are dependent to a
great extent on the development level and economic structure of the considered countries [30-35].

As a reflection of its importance for the European Union objectives, the environmental taxation
represents a well-defined and independent policy domain. According to the Maastricht Treaty (1992)
the regulations in this field are adopted by the European Commission and not by the member states.
To carry out the present research objectives, the environmental taxation approach has been employed
consistent with the Eurostat definition, applied at the EU-28 level, including Romania. According to
the official statistics definition [36] and to the specific literature approaches [37-39] an environmental
tax is considered to be any type of tax which covers an impaired perception of the environment, whose
application is intended to limit or reduce a harmful effect.

Following the Eurostat framework, the considered datasets are represented by environmental
tax revenues calculated as a proportion of GDP (Table 1). The environmental tax revenues consist of
various taxes, such as taxes on transportation and energy products, vehicle excise duty, the value-added
tax applied to petroleum, and the air passenger duty. The taxes refer to both one-off and recurrent
taxes, such as sales of equipment and road tax, respectively. In the first stage, the European countries
designed the fuel taxes on energy and transportation as energy measurements (to decrease dependence
on petroleum imports); at present, they serve environmental purposes [40]. According to the latest
available dataset, in Romania, the energy tax accounts for 1.8% of GDP and 5.8% of total taxation [41].
Table 1 presents the descriptions of the variables used for carrying out the research in the current paper.

The results cover Romania, and the data are imported from the Eurostat database, consisting of the
environmental taxes as a percentage of total GDP and as total tax revenue. The real GDP is expressed
per capita. The explanatory variables of the research include, as in [30], the primary production
of renewable energy (Ppre), domestic material consumption (DMC), final energy consumption of
petroleum (Fecp), and total gross electricity generation (Tgeg) (all expressed per capita). Primary
production of renewable energy is employed as a proxy for environmental subsidies, in tons of oil
equivalent, as there are not sufficient and representative data on environmental subsidies for analysis.
Table 1 includes the description of the variables used in the study. The series of data used has a length
of 12 years, and it runs from 2000 to 2011, starting in 2000 as these are the earliest data available in
the Eurostat database for all the complete variable datasets, and the summary statistics are presented
in Table 2.

Table 1. Description of variables. Source: authors” own selection based on EUROSTAT database [41].

Variable Description
Y Real GDP per capita
Taxy Total environment taxes to GDP (%)
Taxye Environmental taxes as % of GDP—Energy
Taxt Environmental taxes as % of Total Taxation—Energy
I_taxe Implicit tax rates—Energy
Taxypr Environmental taxes as % of GDP—Pollution resources
Ppre Primary production of renewable energy per capita
DMC Domestic material consumption per capita
Fecp Final energy consumption of petroleum per capita

Tgeg Total gross electricity generation per capita
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Table 2. Data summary statistics based on the raw data.

Statistics Y Taxy I_taxe Taxye Taxt Taxypr Ppre Tgeg DMC Fecp
Mean 3859.189 2186136  52.69121 1900517  6.746930  0.128970  0.214043 2.652599  16.91417  0.163907
Median 3900.000  2.034668  52.40125  1.766802  6.389863  0.103556  0.218385 2.691645  16.37000  0.164637

Maximum 4800.000 3.430490 68.75033 3.224650  10.67382  0.361268 0.262924 2.895884 26.83000 0.200175
Minimum 2760.667 1.779444 35.22194 1.408918  5.025840  0.006326 0.150526 2.367942 7.700000 0.125214

Std. Dev. 716.1577 0.439889 10.90903 0.458582  1.439085  0.132298 0.034606 0.183337 5.354503 0.023938
Skewness —0.212915 2.001134 —0.166889  2.132977  1.750853  0.692123  —0.515793  —0.311396  0.132096  —0.021466
Kurtosis 1.571094 6.489732 1.988086 7.061617  5.782362  2.032511 2.189466 1.696055 2.337197 1.764997

Jarque-Bera 1.111551 14.09819 0.567689 17.34755  10.00174  1.426087 0.860567 1.044071 0.254552 0.763538
Probability 0.573627 0.000868 0.752884 0.000171  0.006732  0.490150 0.650325 0.593312 0.880491 0.682653

Sum 46310.27 26.23363 632.2945 22.80621  80.96316  1.547637 2.568521 31.83118 202.9700 1.966886
Sum Sq. Dev. 5641700. 2.128526 1309.076 2.313276  22.78064  0.192531 0.013173 0.369739 315.3777 0.006303
Observations 12 12 12 12 12 12 12 12 12 12

3. Research Methodology

In this paper, the research methodology is designed based on Granger non-causality, starting
from previous research studies [30,42—45]. Despite some technical differences, as remarked in some
studies, the general approach of the Granger non-causality tests, either using time series or panel data,
involves the application of cointegration techniques with the subsequent error correction model used
to test short- and long-run causality [16,29,30,38,44,45].

Also, the concept of Granger non-causality usually incorporates a number of related aspects such
as cointegration, stability and controllability [2,10,11,14,20]. In applying the designed methodology, the
first step routinely involves testing for a panel unit root using the Im Pesaran and Shin (IPS) test, as has
been used in some previous researches [1,30,33,46]. If the variables are found to be I (1), it is then
necessary to test for cointegration, in this case the Granger test is employed. Applying the following
research model:

Yt = 0g + x1X¢ + € 1)

where y; is GDP (expressed in logarithms), oy, «; are parameters to be estimated in the study and
x; is the exogenous variable considered (also if the causality testing runs in the opposite direction, x;
would be considered the dependent variable).

In this case it is required further more to pre-test each variable considered in the model in order
to show and determine the order of integration for each variable and highlight the best influence.
By definition, any cointegration imposes the mandatory requirement that both variables of the same
order be integrated. The common method employed for these cases is done using the Augmented
Dickey-Fuller (ADF) unit root test in order to infer the number of unit roots (if any) in each of the
variables under investigation [30,45]. The testing procedure for the ADF unit root test is used and
applied to one of the following models [47]:

4
Ayt =Y Y1+ Y Qjyi—j + & (2)
=1
P
Ayt = +Y Y1+ ) Qjyr—j+ & (3)
=1
P
Ayr = o+ Bt+V Y1+ Y Qjyi—j+ e 4)
=1

The two hypotheses of the test are according to literature definitions, as following [14]: Hy:
v* = 0 & series is non-stationary and has a unit root; Hi: v* < 0 & series is stationary and has no
unit root. « is a constant; {3 is the coefficient on a time trend series; v* the coefficient of y;_1; p is the lag
order of the autoregressive process; Ay; = y; — ;1 are first differences of y;; y;_1 are lagged values of
order one of y;; Ay; are changes in lagged values; and ¢;; is the white noise.

For the last specification, the test is done under the joint hypothesis 3 = y* = 0.
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Once the hypothesis of the unit root test is rejected, the long-run equilibrium relationship is
estimated in the form of an Ordinary Least Squares (OLS) regression line. If the variables cointegrate,
the OLS regression equation yields a “super-consistent” estimator [47]. This means that there is a
strong linear relationship between the variables under study. The strong linear relationship can be
tested in either of the following ways [30]:

(@) The coefficient of x; yields a value that falls between 0.5 and 1.

(b) The plot of y; against x; shows coordinates appearing in an increasing or decreasing direction.
The next step is to estimate the error correction model (ECM) of the dynamic structure, starting
from equation:

Yt = &g + YoXr +Y1Xt—1 T 1Yr-1 + & (5)

taking some algebraic manipulation as [30,47] results:

) (vo+v1)
Ay; = yoAx; — (1 — - - -

Yi = voAx: — (1 —oq) |y Ao (oo v T8 (6)

. ) (Yo +v1)
Takin =———and P =-"—+ 7
8 Po (1—oq) P (1—aq) @)

the equation becomes

Ayt = voAxr — (1 — o) (i1 = Bo = Prxe—1) + & ®)

which is the ECM with — (1 — &) as the speed of adjustment, and &;_1 = y;_1 — Bg — P1X:—1
as the error-correction mechanism which measures the distance of the system from equilibrium.
The coefficient of €;_1 should be negative in sign in order for the system to converge to equilibrium.
The size of the coefficient — (1 — o) is an indication of the speed of adjustment towards
equilibrium in that [48]:

e small values of — (1 — &), tending to —1, indicate that economic agents remove a large
percentage of disequilibrium in each period;

e larger values, tending toward 0, indicate that adjustment is slow;

e  extremely small values, less than —2, indicate an overshooting of economic equilibrium;

e  positive values would imply that the system diverges from the long-run equilibrium path.

Testing for cointegration is achieved using the Kao test [30,48] based on a version of the ADF test
on the residual (¢;) of Equation (1):

p
e = per—1+ Y AjAe i+ Vi )
=1

This is further used to develop the following form of the ADF statistic as it is shown by the line
described by Equation (3), which is a one tailed test and where 62 is the estimated variance and &3, is
the estimated long-run variance of the error term and follows the parameters of the standard normal
distribution [14,30]. Also, the t4pr is the ADF statistic designed in Equation (8) [30]:

Tapr + VONG,/ (260,)

ADF =
V63,7 (63) +363/ (1063,)

(10)
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The final research is conducted using the OLS method and employing the following
empirical model:

yt = PBo+ B1Taxy + BoTaxye + ByTaxt + P4AI_taxe + BsTaxypr

11
—H?)éppre + [37DMC + [38F€Cp + Bngeg + &t ( )

where y; is the logarithm of the real per capita GDP; as series Taxy, Taxye, Taxt and Taxypr are
stationary (see IPS unit root test—Table 4), they are used as such; the other series have been
stationarized as follows: AI_taxe is the first-order difference of the I_taxe; and for the series Ppre,
DMC, Fecp, and Tgeg the annual percentage changes were considered.

4. Results and Discussion

In order to evidence the causal relationship between the Romanian GDP and several explanatory
variables related to taxation of environmental damage and energy generation and consumption in
Romania, some statistical tests were carried out for the data employed in the study. The results for
the IPS panel unit root tests are presented in Table 3 and show that, except for environmental taxes
on GDP, environmental taxes as % of GDP (energy) and environmental taxes as % of total taxation
(energy and pollution resources), the variables contain a unit root, suggesting the need to differentiate
these variables before testing for non-causality.

Table 3. IPS unit root tests.

Variable Level Differenced
Y —1.2833 —2.6897
Taxy —5.8591 *** —5.3437 ***

Taxi —1.1290 —5.0960 ***
Taxye —6.4893 *** —4.0979 **
Taxt —5.0750 *** —3.9825 **
Taxypr —2.7870 * —5.7531 ***
Ppre —1.8994 —3.8708 **
Tgeg —1.7476 —4.2807 **
DMC —1.6525 —3.4231 **
Fecp —1.0655 —3.2733 **

Notes: Lag length is determined by the modified Akaike Information Criteria. *, **, *** indicates the significance
at 1%, 5%, 10% levels (one tailed test).

The cointegration tests for the considered dataset are contained in Table 4. It was tested for
cointegration in both directions, with both variables acting as the dependent variable.

The Kao test for cointegration results shows evidence of a stable long-run cointegrating
relationship when the taxes are the dependent variable and they are considered as a proportion
of GDP. However, there is evidence of a stable long-run relationship between GDP, as the dependent
variable, and total gross electricity generation, consistent with other researches [30,38].

Based on the results obtained during the research, it can be remarked that, despite some evidence
of a stable long-run relationship when the taxes are the dependent variable of the model, there is no
evidence showing when GDP becomes the dependent variable. So, using the Granger method, where
there is evidence of cointegration, the error correction term will be included in the non-causality tests,
but excluded where there is no evidence [49-51].
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Table 4. Tests for cointegration.

Test Statistic X—=Y Y—X
Y/Taxy 0.24691 5.33313 **
Y/Taxi 0.53319 5.26506 **
Y/Taxye 0.19499 5.36005 **
Y/Taxt 0.05136 4.50340 **

Y/Taxypr 1.65858 0.20420
Y/Ppre 0.07900 6.24810 **
Y/Tgeg 9.83934 ** 0.08716
Y/DMC 427421 6.23856 **
Y/Fecp 2.67204 4.82740 **

Notes: In the first and second columns, the dependent variable in the cointegrating relation is first followed
by the explanatory variable. ** Indicates rejection of the null hypothesis of no cointegration at the 5% level
of significance.

Table 5 contains the results from the ECM estimation. These results are, in the long-run, despite
the significance of estimated coefficients, outstanding and statistically relevant—in fact, overshooting
influences tending to equilibrium from economic growth to primary production of renewable energy
and final energy consumption of petroleum. Conversely, regarding the long-term causal effect from
these variables on economic growth despite significance, the negative values of the coefficients,
far less than above [52-56], indicate their reduced influence towards the economic growth. In case of
the remaining variables, the long-term causal results show their divergence in both directions with
economic growth. This is consistent with other previous studies in the field where either little or
ambiguous evidence was discovered of the energy taxes’ influence on economic growth [10,11,33,34].

Table 5. Granger causality tests.

Causali .. Speed of Adjustment Lag Coefficient ..
Directiotz ECT (¢-Statistic) ’ (t-Statis]tic) (%—Statistic) F-Statistic
Y —Itaxe 0.0153 (13.622) ** —0.012 (—0.326) 0.001 (0.315) 0.392
Itaxe—Y 6.539 (7.036) ** —0.970 (—9.928) ** —89.444 (—6.216) ** 38.622 **
Y—Ppre —45.57 (—16.665) ** 0.342 (0.798) —0.0787 (—0.047) 0.813
Ppre—Y —0.0219 (—17.038) ** —0.889 (—7.887) ** 0.226 (4.837) ** 55.229 **
Y—Tgeg 0.686 (0.736) —0.107 (—0.965) 0.339 (1.690) 1.542
Tgeg—Y 1.457 (3.280) ** —0.109 (—0.494) 7.184 (3.626) ** 11.260 **
Y—DMC 0.100 (3.52) ** —2.207 (—3.623) ** 0.006 (1.087) 5.830 **
DMC—Y 9.966 (4.271) ** —0120 (—0.317) —105.237 (—2.63) ** 5.017 **
Y—Fecp —35.356 (—15.913) ** 0.560 (0.647) 1.157 (0.465) 2.712
Fecp—Y —0.028 (—18.769) ** 1.356 (7.197) ** 0.673 (10.264) ** 39.697 **

** Indicates that f it is significantly different to 0 at the 5% level of significance.

Nevertheless, the short-run causality results indicate convergence and significant results from
implicit tax rates regarding energy and primary production of renewable energy and effects economic
growth, the speed of adjustment being from 88% to 97% of adjustment back to the long-run in a year.
Also, the results offer evidence of overshooting short-term equilibrium from economic growth to
domestic material consumption.

As in other studies [11,30] evidence supports Granger causality from renewable energy, proxying
environmental subsidies to economic growth, although it is negatively signed, suggesting that
expenditure on environmental protection as yet has not produced the technological spillovers and
subsequent increase in growth. Finally, taking into account the IPS test results, the results yielded from
OLS regression for the considered model are presented in Table 6.
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Table 6. OLS regression results (ordinary least square).

Variable Coefficient
Constant 8.256 (1557.8) ***
Taxy 0.345 (65.7) ***
Taxye —0.479 (—49.7) ***
Taxt 0.052 (19.8) **
Taxypr —1.301 (—394.1) ***
Ppre 0.001 (18.4) **
DMC —0.001 (—57.2) ***
Fecp 0.001 (33.5) ***
Tgeg —0.001 (—130.2) ***

F-statistic

97777.14 ***

8of 11

Note: the values in round brackets are the f-statistics. **, *** indicate the coefficients which are statistically
significant at 5%, and 10%, respectively. F-statistics are reported to test for the joint significance of the coefficients.

Despite the difficulties induced by the model specification in direct interpretation of the results
(Table 6), they indicate that all the considered variables exert significant influence on economic
growth, direct correlated with total environment taxes to GDP, environmental taxes as % of total
taxation—energy, primary production of renewable energy, and final energy consumption of petroleum.
Nevertheless the results indicate a negative relation between the economic growth and environmental
taxes as % of GDP—energy, environmental taxes as % of GDP—pollution resources, domestic material
consumption and total gross electricity generation [30].

5. Research Limits and Future Directions for Research

From the methodological point of view, the most important limitation is represented by the
relative shortness of the time series used, as these data for Romania are collected beginning in 2000.
Through this paper, the authors tried to evaluate the evolutions in the field under research in an
emergent economy-specific context. On the other hand, we did not take into account the assessment of
possible effects of energy tax policy on greenhouse emissions and to what extent these measures can
contribute to the internalization of these issues, which will be researched in future studies.

6. Conclusions

The results obtained during this research provide solid ground for the long-run causal effect
on GDP due to the variables considered and used to demonstrate the influence on achieving the
sustainable development criteria in an emergent economy, as in the case of Romania. The pertinent
design of the environmental taxation system represents one of the determinant objectives for
inland policymakers, taking into consideration that during the analyzed period the importance
of environmental revenues has increased both as gross values and share of GDP [57]. Also, for an
emergent economy, it is important for policy makers to discover the relationship between GDP and
environmental taxation’s influence in assuring welfare, because these final results in research can
certainly help in proper design and imposition of energy policy. This paper has clearly communicated
from the very beginning that this objective may represent an important output for policymakers.

The policy implications of this study are transversely connected. Environmental taxation is just
a lever for assuring environmental protection and sustainable development. Environmental taxation
has a quite decisive influence on the economy by influencing the consumption patterns, despite the
fact that there is no direct connection between living standard, environmental protection, and degree
of green freedom. For emergent economies, environmental taxation may represent a path to achieving
sustainable development and a high degree of green revenues by taxing pollutants and promoting
environmental friendly practices and technologies.

In order to ensure the effectiveness of the energy tax policy, a dual application both in the short
and long term may represent a suitable solution. As in the short term, a paradigm shift in the use
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of energy resources is impossible, the classic fiscal measures imposed must envisage the taxation of
energy overconsumption and of heavily polluting energy products [58]. This design of energy taxation
is aimed specifically at reduction and partial replacement of the latter products with renewable energy
products [56,59]; in the long-run, the fiscal measures should favor investments in the promotion of
new energy efficient technologies.
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Abstract

Levels of self-reported job satisfacticn and motivation were measured by survey in a sample
of 288 teachers. Using the discrete choice framewacrk, the paper tries to assess the rele-
vance of the considered indicators {(demographic, sccial, metivational) in overall teaching
wrk satisfaction. Thefindings provid e evidence that job satisfaction is correlated signifi-
canthy with level of university degree held by the teacher, type of secondary schoclwhere
theteachet is enrclled, revenues, and salarytasks adequacy. Thisis impotant for the Ro-
rmanian economy, since the education system is expected to provide future human re-
sources with enhanced skills and abilities.

Introduction

The vducational system is a orucial link in transmitting the aoguired knowledge beeseen the
past and future pencerations. s largely considenad that the current state of cducation influ-
caces dramatically the leng-run (about 2 vears) statos of national communicy, Teaching stall
muiviation is one of the determinants of the cdusational svsiem. afleeting L some eslent U
behaviour of the actors involved in the cducational prooess.

First. Ul Leaching stall motivation is aboul motivating potential wachers. Dae o U sho-
ape o Leaching staifll there are three aspects that concern the spedalists: 1§ oo few peoele enter-
ing e specialty studies for a weaching carcer: i) oo many beginner weachers who Teaee te
cducational systen: and. i) o many specialized praduates who docs nol want Lo practice In
treliterature. there wereidentificd duee driving forces hat infloence behavioor of polential
Leaclwrs: internal Torces Corintrinsic porsonality relawed w weaching). external Torces (cnviron-
mental or cxtrinsic). and alraisie forces (internalised exorinsic) [1]. Based on these Torees. e
intrinsic motivation of polential wachers is inflluenced by the reasons for shich they prefer a
Leaching carcer: the probablivy of Ginding a ot aller graduation: the individoal cxpeclations
and goals: and by the appetence of continuing their cdacation through s masier™s program [2].
Ruparding the motivational aspects. other rescarchers consider Chat inlrinsic molivation is
previalenl in choosing a weaching carcer, Therefore., e prospective Leachiers having a sironger
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intrinsic motivation are cspeeted Lo have a lenger practioe in g Gdd and sith Beier resalls
[3]. edher authors ey Lo dist the Tactoes that infloence the nmotivation of prospective leachers,
Among the most mentioned facters in s respeo. ane the positive opinion regarding own
Leaching skills and abilitics. pleasune of working with students and intellecioal stimulation im-
plivd by the profession [4]: the subject expected co be tangil which would give e opporanily
Lir capitalioe the cxportise [3]: or culioral backpground of aspirant wachers [6]. Studving the sit-
ation of spedaliced praduates whe does nob sand o practice. seme authoes argue hat corlain
cipurivnees during e studics lead de voung people o ignoene e eplion (o caneer in edu-
cation. In contradistinetion o tis approach. other papers study the motivation of peoele o
leave their current job w becom e weachers [7].

From the point of vics of e current sication in edocation. the mest urgent problem is
muiviating Leaching stallin servioe, There are catensively rescarches that appraise the applica-
Baliy o motivational theorics in the cductional system [8-14]. Newer rescarchers angue that
Leaclwers are a category of cmplovees of whose worls motivation and performanoe areindlu-
crced by a maltitude of motivating and demotivating factors. Accoerding ce ese studies.
factors involved in leaching stall motivation are established apon dw princple of thess-werd-
wrttithesis, and tdr importance varics among different persons [1315-21] (ther rescarchers
twrned their atention Lo e relationship between motivadon. job sadsfaction. and veachers’
performance. The resules of these studies show that job satisfaction and motivadon of Leadhers
are significantly correlated with the levd of responsibilice. gender. subect laaglt, age. senicily.
and thetvpe of activity [22-24]The analvsis of the similaritics and discrepancies betseen the
Leaclwrs who worl al difforent stages of cducation (primary. secondary and academiaj—in
Lerms of job satisfaction and motivation e remain in te cducation system—cemphasize e in-
creased importance granted by weachers Lo prodessional and interpersonal Tactors Lo g detri-
ment of pracical ones [23] Thene are some rescarches thal esamine e corrdation betsoen
develpmients in salarics of university praduates and teachers. A model developed in dais e
spuerl outlines that. as salarics of graduates increase (phenomenen kooewn as "rising Lalent pre-
mium” ). the compelent authorities shall adjust the salarics of wachers and qualily standard s
[26]. However. oilen this does not occur, which determines many gradoates and wachers in
service Lo opl (or Lhe business sector, which ofiers bewer finandal rewards. A dhe same tine.
e analwsis of perlormance-lrased pavment sysiem in cducation shows that tis baee of pay-
ment has led w improvenents in e resoles of schools, stodenes, and ceachers [27] Neverthe-
Lesss in Leving L solve these problems., wachers” motivation should notbe affeewed. realizing
Uit tue way the eachers ane treated today determines the futwee of the cdusational sysiem.

Important lessons can be learned form rescarches focused on motvation faciors that lead
Leaclwers Lo Teave the cducational svsten [19]. Thos. the most mentioned reason of resignations
is e unrealistic eopectations of luore veachers—as tueir expectations do oot matdh the aooal
Leaching activily. As othwr papers point ool e human resoarces policics inoeducation e Lo
b accompanivd by the Tl transparency and advice of futone wachees on the cducational svs-
Lem realitics. in order w develop persenal goals consistent with the specilic of prodession and
outline realistic eopectations [28].

Materials and Methods
Ethic statement

The research was approved by the scientificboard of the Facully of Economics— Y alahia
Univursity.
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Study methodology

The underlving idea of e modelis thal motivation is one of the nmain Gacioees of inflluence
upon ot satisfaction. Consider a teacher § and. taking inte account the liratore above pre-
sented. assume the following motvation Tacoes that determines wors satisfaction (W5) re-
ported by dw intervice e AGE = leacher apge (inovears): D807 = e professional degree the
Leaclwr hudds: ELL = education (university) degree of the weadwer: LY = bope of seoondary
selwol where respondent eader worls: SIETY = Ltal work history (in vears), TEACUT =
amount of cipericnee in edocation (in vears): SAL = satisfaction reported by e inlerdcsee
from Lhe salary point of vicw: BAE = satisfaction reported by e wacher sbout the salaey ade-
guacy with regard Lo eliores for lasks” accomplishment: PREM = satisfaction reported by dw in-
Lervicwuer regarding the revenues received as premiom.

The importance of demographic faoors inowors satisfaction is widely cmphasized in licens-
tare [22-24. 2034 As a consequence. in L proesenl paper. Lo measures for g e and
Lirtial sk Tuistonry ) and Lwor mcasores Tor amount of cspericnoe in cducation (leaching lenglh
o service and professional deprec) will be wsed. The beo mcaswres Tor goe are correlated. sinoe
seniorily s capecled Lo inorease with e ages inoour study., this statement is confirmed by the
compuLations resulls. Analogue for Leachers enrolled in Romanian cducation sysiem. is very
usual L hudld a weadhing degree consistent with weaching length of seedce: also. in case of pres-
el study. tue ficld sitwation is consistent with tis assertion. T, Uwse measunes e oo be
used alternatively. giving Lhe following forms of e modcel:

WS FEDEG EDULYE SIEEY SAL, EAN PREM) {1

WS, fLAGE EDULYE TEACH SAL, FALR, PREM) {7

Inthe By Land Eg 2. e endogenows variable, besides some coogenows variables, ane limiled
dependent variables. The reasons for which the ceonometric modelling of this vaee of variables
Urrugh the €S regression model is not suitable are largely detailed in g liveratune [31-34]
The estimation of e model is selon e residoal variable distribation foncion. Therdone. s
considered that the endogenous variable filows the normal disiibotion. peebit methods may
b ecrploved: considering that the variable s Togistic distribated. de fogé model is due choioe:
in e sane time. the WeialT distribrution may be wselol as wdl The probis model is ased on

a
ot

the normal cumulative distribution function. 5 z) J&‘m pixldeowhere izl ¢ 775 F
whiereas the fogie model i based on the logistic comalative distibution function Afz) = 1701 -
ey =1 - ).

spoafically. in twe case of mualtinemial erdered chooices. e valaes of codogenous variable
are subjecl of modelling through considering alatent (unobserved) variable. 3! Fx + &,
i Tme ~ N0 L) B isa veclor of paramclers. nol conlaining an intercopl. The introdoction
o thelatent variable within the model relics on the impoessibilice of i dircct obseraation. In
sucl cases. an individoal chooses a certain Tevel of satisfaction i the difforence of ulilivy exoeeds

a certain threshold levd. depending on the overall exopenous variables. X p 1, E[25].

(LT S D

1, il W, J.',‘ < K] -
F . [ . il

L | R I A

_,II:I il- |’.'|I E}'r

The d-5 represent the unlonown "durestul d-paranetens that ane cstimated alony with #
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coclicicns. by maximizing Chw log-likelilood funcien. which reguires that e-s are assumed Lo
b distribruted vither as a standard normal Cin case of erdered probiz). cither e comalative
density of g5 the Logistic function (and e modelling is done Chrough e ordered fogie).

Rusulis Ul probabilivy for twe unit 7 of the popalation w beleng v one of he considered
classis:

Priy, jxl Prie <8 — Fe) —Prie <4, — fx) B8 — ) S — Bl

where @z) represents U cumulative standard normal density functien. PriA) s te probabili-
Ly o Ll event A. Z Proi 0 loand (lor all the probabilicies w be positive) 00 8 <0 8 a0

8,

Im this study. tue estimation of e modd paramciers and of e variance mateis is based on
seeend analvtic derivatiae of the above function. using Che optimicing algothm Goldield -
Chuande [26]. SporificLe this method is that the convergence of & masinum is achicved in dw
absence of w prioed lonowledge regarding the strictly concavily of the function,

Usually. the marginal divets of the regressers x on dhe probablities are not equal vo e cod-
ficicnts. For the probabilicics above proesenied. the marginal elives of changes in Uhe regressers
muay b deseribed ay

ey jxl ey ixl

- BE — ) — dh — AR wilh -
I B — ) - 96— B, 3
The validiy of the prebit estimator can boe wested aller cstimation. [lowever., some i saes
arise when using conventional -l e measures. Spedfic e discrete choice models is the
existence of g varicty of measures for poodness- o=l csiensively desoribed induwe liceratune
[31-32 37] In this study. in appraisal of he estimations scouracy, were cmploved Lyo ncea-
SIIFLS: }Jseafd[:—ft: and the llelibuood ratio Lest.
. N .
peerdo—itt 1 ——— - inl
LY +£-::ln L, —=ln 1.1 "

p, |

where N orepresents the number of observations. As Ly <0 Lo the larger differenoe betswoen e
Lo likelfhiood values., the more estended ads wo e very restrictive mod.d.

The lild ilusod vatio Lest s a comm en west, similar o te Fwest tad all the slopes inoa regres-
SEO Are ST

Lt =2 4, —In 1] 71

whiere L, denotes the masimom (wnrestricted) likdihood value of Qe model of interese and £,
reprosents e masimum valoe of the lilkelihood function when all paraneters. cooept e inwer-
cepl are sel restricted ) Lo sero.

Study setting and sampling

The data set wsed in this study was collected rom a special onganized research in seecondary
selwols of Dambovita County, Spedfic o the Romanian cducational system is the division of
hiely selwrels in categorics upon their main specific. Acoording Lo s classification. al our
study Lol part eachers rom five national seoondary schools. five theoretic lugh-schoeel s, and
five wechndogic secondary schools, Due w limiwed resources allocated co e research and bae-
cause of unavailability of an accurale suevey basis Tor boilding the sample. we used e
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mialtistape survey. In e fiest stage woere estracted randomly, by e above mentioned bpes.
e sample of serondary schools of all high schools in the area under investigation. Inthe nest
stapres the eachers of cach school wh responded e e guestionnaine sere chosen using the
slep counting mcthod.

Avvording Lo U Report regarding due state of school cducation in Dambovita Coanly., for
e first semester of Qe school vear 200220150 were cnrolled 1358 high school teadiers. Basced
o Lhis information. e initial rescarch sample was sl Lo 300 people. in order Lo cnsune a sig-
nificance level of 5%, owever. in onder wo e protecied apainst a ceoe high' rale of non-response.
whtich could jeopardize the viakilicy of the rescarch. and o b a anilorm wnic of obsereation.
we determined the appropriawe rescarch sample of 375 weachers (25 wadhers from cach school
arder revice ).

(O Lhe 375 weachers approached. 331 retuened back completed questionnaires. ieoan 1L7%
ratio of non-responsces. As 55 questionnaires indicate “do not lnow fnoanswer” for the depen-
dant variable. that is. U work, satisfaction. they could o e ased in e model. as thee was
nok possible o assign a specific value Tor this sicaation. Thenelone, 276 guestiionnaines sene
used in tw modelling process frames ok, as deserited abose Table | containg the main fea-
tares of Lhe considered sample in comparisen with the statistic data for the weachers working in
secondary cducation of Dambovita Coanty.

Tahle 1. The main teatures ot the considered sample vz, the actual data,

Sample Actual

Tabk: 1 shows the compansen betwean the main statistical features of the rescarch sample ane of the cata
regarcing the wheks teachas population enrzlkee in the high schocls in Dambovita County.

oo
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A U deviation bobween the averages of Che cevo serics of data (actual and sample) does not
erceed 1%, and Laling inte acoswnt that in e soreey the age and e expericnee sere nol
provided ciactly. bul upon cortain ranges Cable 250 this may be considered an accarate repre-
sentation of studicd popalation. Table 2 presents e summary of collected da and valwes as-
sipned in model.

The guestionnaire used in the survey was stractured as follows: (i) First section comprise 44
pre-coded items on professional. financial. and other sowrces of motivation. Jnoassessing the
answers Lo tiese ilems. ene was wsed Lilerds scale Uhis seetion covers the main part of e
guestionnaire (i) Second section consist of three (Lo open and one dlosed ) questions, which
aims Lo identily different motivational copericnees and lnosledpe of the peneral Tevel of job
satisfaction of intervicwed weachers. CGii) Thelast section guestionnaire is dedicated w teitems
reparding social. dem ographic. professiconal. and contesial aspects of Che weachens participat-
ing in the survey, These information ane used instatistical processing of Uu guestionnaine
Table 3 displays the desoriptive statistics of U variables,

Results and Discussion

Imorder Lo determine the working satisfaction of u eachers participant at Uhe surey. wene
considered the following demographic variabes: waching degree (CF ) and wodal length of ser-
vice (3RTY ) in By Lo respectively ape (CAGE) and amount of ecxpericnoe in eduction (TEACTT
in Eg 2 This alternative use of tyo progics for the same demographic variableis designed w
ensure 8 double-checls correlation berween the worl sadsfaction and the vwo considered vari-
ables (e and seniority ). The csiimations wse ordered prebit and fogi wechnigoes and they ane
performed throagl using of Evicws sodbwane package Tables 4 and 5 contain twe

reported results.

The outpul resales using the prebit and fogé estimations are very similar. proofing dhe asser-
tion Lhat. generally these vvo forms give similar predictions [31]. ¥ariables that roported statis-
tically significant influenee (al 5% level of significance) upoen wadwers work satisfaction are
LY (serondary school Lype) — 1% according Lo fogde model: #0067 (university degree of the
Leaclwr): SAL (satisfaction reporied by g intervice o from e salary poinl of vics): and
FALE (satisfaction reported by the ceachier aboul the salary adequacy withoregand o ellons (o
Lasles” accomplishment. Despite the imporance granted o demographic variables and specal
design of the study in order W ensare a proper measure of Lwie infloenee, e reporied valoes
are i statistically significant. This may be considered as inconststent with some of above
mcntioned stadics. e [22-24]. According e other points of vicw cspressed in he lileratone.
ol satisfaction starts at high Tevd. decline. and then starts i improve sith increasing of
e ape. (ollowing a L-shaped cueee (8] Therdore. as the ape or seniorily on e one hand. and
thejob satisfaction. on the other hand. are variables thal do not evolve ina similar or inverse
muanner. Lhwre may no be establishoed a relationship nodwr positive nor negative
between them.

speafic w the diserete choioe modods is that neitwr e sign nor the value of e param ders
is informative about the estimation resules, thas., direet interpretation of Uhe paran ders is am -
baguous, The cocllicients of the variables reporied as significant throoph s medel ane subgect
Lir future processing. in order Le establish teie orae sense. tat is. Qe marginal efieews. Using
the By 5 the cocllicents are evaloated using standard normal densitics atche toreshuold -
poants @i, The resulling cocllicionts from By L osing peobis model Clablie 4 ane subject of
this processing (as all the otreshold poins & reported statistically significant values), The
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Value assigned in the model Teachers {N = 274}
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Tahle3. Descriptive statistics.

W5 AGE DEG ECU LYC SATY TEACH SAL FAIR PREM

Tabk: 2 prascnts coscriptive statistics of the consiccrer variables.

B ST R SRk B T T LY, KL

[zl

estimates for the probiz model imply

pE o —ILNTHT Oeg + 00121 Euder 4+ 1002602 Ly 10000 Segg 4+ 1UTEYE Sel 4+ 100147 Fede 4 L2 Tpeem
(0, i ops o0
1, & 0 ps < LN

20 LN« pe €O16TL

. iy LATL
The resdes are preseawed in the Lable 6

Tahled4, Estimated Work Satistaction: Eq 1 {DEG and SRTY).

Variables EROBIT Coeflicient LOGIT Coellicient

Tabk: 4 cisplays the values of the cstimater wanables taking inte account the profossional conres halo by

the teacher (= D03 ane total werk histony (in yeams) (= 3R TY) as proxics for the comagmphic factoms.
Mate: the values in brackets ars the 2 statistics.

Signficanca atthe 1, &, ano 107 lowels is oonotoo by #%% ¥ ano ¥, rospoctively.
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Tahle5 Estimated Work Satistaction: Eg 2 {AGE and TEACHING).

Variables EROBIT Coeflicient LOGIT CoeHicient

Tabk: & cisplays the values of the cstimater wanables consicaring the age of the toacher (= 4530 ane tha
amaunt of cxpanencs in eoucation (= TCAST ) (Bath in years) as proxics for the comagraphic factoms.
Mate: the values in brackets ars the 2 statistics.

Signficanca atthe 1, &, ano 107 lowels is oonotoo by #%% ¥ ano ¥, rospoctively.

o0 AT o e apen e BTAL OGS

The marginal eifeets eapress the influence upon the spedfic probabilities por unil change in
e regressor: ib depends on all the parameters considered in e modd. the dats, and which
probabilivy (ocll) s of interest 1L can be negative or positive. The lgwees in e Table 6 shows
theimplicd model for a weaclwer with g following characteristios: university degree of 2008 (-
Mo, degree). a professional degreeof 2,196 (- seeond grade). oppe of high school = 2025 (-
Ureoretical). a Lotal work history of 17.75 vears. roporting average salary satisfaction (2.759).a
Laslos-salary adequacy (2.649) and financial incentives received (22402 AL the dhange in char-
acteristics (x). the probability distribotion changes accordingly. In weems of U figaee, changges
in the dharacteristics induce dhanges in dw placement of the partitions inte distribution and.
in Lo in the probabilitics of twe eutcoemes [37]. Fig L displays e worl satisfaction implicd
muckdel for a person with average characieristics. as deseriboed above,

As appears in the Table 6. the partial eifeews of expected dhange on the probabilitics por ad-
ditional degree of cducation ane -0.0468. -0.0036. 00494, and 000 1. respectively. Rowghly
speaking. an improvement in university degree staias Lo PhD, is more likely o lead w

Tahled. Estimation ot conditional probabilities and marginal eHects.

6 Marginal eHects

ECU Lyc SAL FAIR

In the Tabk & are prescnter the estimates values of coneitional probabilitics ane marginal offocts for the variabkes that repenoe significant influcnce.

[zl

o0 A oL ol BTARNE
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& R

Fig 1. Estimated Ordered Probit Model. The plot oopicts thewerk satisfaction implice meoel forteacher
with aveme o chamcteristics (by taking into aceount the consicarco vanabkes).
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improveniends inwor satisfaction: since e efivel are denominated as “manginal ™. the changes
implicd are Lypically of redoaced magnitade. as il appears in the Fig 2.

Avvording Lo the Tigures displaved in the Table 6. the sieation shownin Fig 2 is common Do
e other significant variables, cxoopt the revenues, Regarding the sdary satisfaction noported. i
is interesting Lo remarls that though the salary salisfacion reported is above nmean. i lus @ nepga-
Live et owver the worls satisfaction: only for the wachers repored thodr job as very satisfaciory.,
eeery noew slep in salary contempt is copeeted o lead woan increase inosor satisfaction by
1691 %, 10w consider the same individual shown in Fig Lo esoopl now. wilh a salary satisfaction
reported of Give. the probabilicy distribution (o job satisfaction is presonted inoche Fig 3

o
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Fig 2. Partial ettect ot increase ot educational degree {to PhD}in Ordered Probit Model estimated, The
plat below oo picts thewerk satisfaction implice mooc! for atcacherwhe heles a PhD ccgres iall the other
chameateristics maintaines unchangoo, thatis, at average lowel), in comparisen with a teachorwith average
chameateristics (in the plot abowe).
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Figg 3. Partial ettect ot increase {to 5) of zalary satistaction reported in Ordered Probit WModel
estimated. Tha plat bokow copicts the work satisfaction implice moocl for a teacher ieporting the salary as
rathic satsfactoyy (all the other chameteristics maintaines unchangoo, thatis, ataverage lovel), by
Comparisen with 2 tcacher with averace chameteristics (in the plot above).
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This situation may be also the resull of a dissimalated reporting of job satisfaction concomi-
tant with reduced levds of salary contempl the statistical significanoe of revenoes satisfaction
witliin tw model of worls satisfaction coproesses that Lepe of reporting is siaeable.

Conclusions

The guality of cducation sigrificantly influences Qu general sitaation of natienal communily
inlong-run and may e alse considened as an imporiant cosnomic issee e atuee staos of
Romanian croergent coonemy. besides il socictal face. is mostly dependent on the gualice of
praduates as the main channd providing human researces for companics. Improvements in

[T ITl]
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Figg 4. Total public expenditure on education in European Economic Area countries, United States
and Japan as % ot GOP, tor all levels ot education combined, Homania has the lowest allecation as % of
GOF far coucation frem all the consicorsz countrics. Data sodnce: Eurastat.
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Fig 5. Annual expenditure on publicand private educational institutions per pupilfstudent, 2005 and
2010 {by level of education=—PPS based on tull-timeeqguivalents). Homan ia has the lowest allecation for
coucation por pu pilistuccntin all the consicoren countrics. Data soivcs: Eurastat.
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muciviation of aching stall may lead v enbanced skills and abilities of fuione human ne-
sogrees. [nassessment of Leachor worls satisfaction. e presenl paper wses ordered choice ap-
proach and crplovs the cstiimation method coposed in [36].To the anthors” best knosledge
Ui is thoe fiest study tal exannines the work satisfaction of Leaching stallin Romania asing dis-
crele chsice approach. The findings in present stody may contribole v relevant liceraione as ev-
idenee for worls satisfaction in cdocation and may seeee as a model Tor seeonl nescarches.

The results indicate the salary as an issue point in Remanian waching stall motivation. This
situation is Lhe joint-result of reduoed subsidies and incentives (or sponsorship. as is depicled
inthe Figs 4 and 5. as wdl as of the place and eeolution of salarics in cdocation in general lucer-
archy of revenwes (Figs 6 and 7). Onthe averape. weachers report job as rather satisfaclory
Huonpeh e salary influences negatively this satisfaction. This silaation is consistent witl the
Ureery according L that job satisfaction resulls when intrinsic aspeo s of work (molivalors: e,
recopnilion. promotions. cle ) promote edings of happiness in e worer, and job dissatisfac-
tiom resulls when the estrinsic factoes (hovgiones: e salary, working conditions. cle) ane con-
sidered [8]. Though. this approach is criticised by findings of forther stodies that indicate tha
the same factors can canse boll satisfaction and dissatisfaction [23. 28]

Crvverall. the results of the present study indicate a significant efivel of the secondary schuool
Lypo. universily degree salary and adeguacy bevseen Lasks and salary in Leaduing stall work sal-
isfaction. Following previous rescarclus that reporied ape and senionily as significant facloes
influcncing personal worl satisfaction of weachers. vyo dilferent prosics for gge and Lso prosices

TS vl e ez

Public ndmenistration and defimo, W Salariee (RO
Fltatealal drpante daron el Inneancs 205

o 150 ol 3504

Fig 6. Hierarchy of average net nominal monthly earnings in Romania in 2008, by CANE section, Tha
Soucation eocupics the fith mnkin this hicmrchy, Avwemoe cxchange ratein 2008: 1 Euro= 3 8858 RON
[Eurcpean Centml Bank). Data sodice: Mational Institute of Statistics.
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Fig 7. Hierarchy of average net nominal monthly earnings in Romania in 2011, by CANE section, Tha
Soucation eocupics the saventh mnk in this hicmrchy, concomitint with a recuction in averags net neminal
manth by salaries of 14, 0d% (38.8% in Euras). Average cxchang e mte 201 21 Eure=4.2381 ROM (Eurcpean
Central Bank). Data socice: Matienal Institute of Statistics.
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(e vears of weadhing capericnoe are wsed. Despite the spoeial designof e study Tor adeguate
contril e social and dem ographic varkbles. these factors do ool seem to have an imporlant
influcnee upon job satisfaction. Sinee we found this evidence. the role of motvation is expeeted
Lir Brecomie more critical within oiors for improvement e gualivy of cdocation. ] Toweaer. U
owverall weaching stall (for all levels of education) Tuay the Targest share in the cocal state stalll of
Romania. 1o overcome e adverse financial and stane budg e developments due wo onespect-
cdly and significant growdh in eaching stall costs. the incentive instraments and private spon-
sorslips shoald be encouraged by the autheritics. In this way, improvements inogualily
cducation and coonomic recovery may be achicved ina way Tess dependent on g state budge
T resules of this study may hopefully proesent an idea on the weadhing stall motivation in sini-
lar coonomics. A future study covering a cross-country analvsis may provide a broader idea on
e Leaching stall motvation factors in developing countrics.
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THE EVOLUTION OF PRIVATE LOANS IN ROMANIA AND EXAMINATION OF
SOME FACTORS OF INFLUENCE

MIHAI MIEILA
“VALAHIA” UNIVERSITY OF TARGOVISTE, ROMANIA
e-mail: m_mieila@yahoo.com

Abstract

The paper analyzes the evolution of Romanian private loans, in national currency (lei), granted to households
and non-financial corporations in the period between July 2005 and April 2017. In this context, after reviewing the
importance of credit within the context of national economy is presented the evolution of some factors considered as
influential upon the evolution of credit. These factors are, namely: the average interest rate of outstanding private
loans granted by credit institutions, the average interest rate of outstanding amount of deposits received by credit
institutions, the ratio of minimum (or reserve) requirements, the interest rate on required reserves and the monetary
policy rate. The database was built using the available data from the Statistical Section of the monthly bulletins
released by the National Bank of Romania (herein after, referred to as NBR) and published on the institution’s website.
Every series of data is subject of testing for stationarity, using both the Augmented Dickey-Fuller and Pillips-Perron
tests (herein after, referred to as ADF and PP, respectively), and the reported results are presented within the paper. In
order to avoid spurious regression, following the stationarization of the data series, an analysis model is put in place
and the significant results are subject to further interpretation.

Keywords: credit, interest, monetary policy, economic growth, banking system,

JEL Classification: G21, E520
1. Introduction and context of the study

The basic function of the banking system is represented by consolidating the monetary
resources of the economy and their temporary orientation towards efficient economic activities.
From the point of view of financial relations existing in the economy, the credit represents an
economic category that expresses the relations of redistribution of a part of the Gross Domestic
Product. Through these distribution relations, takes place the consolidation and distribution of a
part of the existing resources in the economy, creating new means of payment in order to satisfy the
needs of capital [1]. Thus, through the function of consolidation the temporarily available capitals
and savings in the economy and their distribution, the credit represents an active tool in the process
of stimulation of the economic growth and employment. The massive engagement in the economic
process and the growth of labour productivity leaded to increase in revenues of population, which
became a major player on the credit market, essentially in the role of moneylender [2].

The importance of the financing system is represented by its role for the development of the
national economy. The credit relations represent the concrete tool in the process of transformation
of savings into productive investments, which represents a real engine for economic development
[3]. According to Keynesian theory, within the general framework of the macroeconomic
objectives is pursued the equality between savings and investments, through transferring the capital
from the treasury area to the productive action, with beneficial effects in terms of increasing the
real wealth of the society. The role of the banking system in this respect is essential in the process
of capital concentration, which is the prerequisite for efficient adaptation to market requirements,
on this basis enhancing the marginal efficiency of capital. The credit relations of households and
non-financial entities with banks are usually reciprocal, through the correlative mechanisms of
money deposits and lending [2]. Typically, credit institutions are better placed than the general
public in ensuring effective fructification of dormant deposits [4].
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As the credit represents a cardinal category in the economy, results the importance of the way
of its granting, and business banks act as a responsible financial analyst for directing the available
resources to the most efficient placements.

The efficiency of the businesses’ initiatives is subject of proof through the loan application
prepared and analyzed, whereby is demonstrated the necessity and the efficiency of the pursued
initiatives. Sometimes, the credit can represent a prerequisite for increasing of the market
competition. By supporting various innovations or inventions of small firms, the credit contributes
and favors the emergence of competition, with the possible limitation of the supply-side "shocks".
Through the responsible monetary issuance function, the credit can also improve the business
climate by supporting production and consumption and contributing to price stability; the most
commonly used example in this context is the one of the market of agricultural products, with a
strong seasonal supply feature and production costs typically incurred over a calendar year.

As the majority of the national economies actively take part in international trade as an
important prerequisite for development, through capitalization of their competitive advantages, the
credit manifests itself as a promoter of the international economic relations through the specific
instruments of support of import and export operations.

Banking and interest credit have a direct effect on the dynamics of economic activity, being
related to the level of financing resources and their cost [5]. Thus, the interest rates applied to both
bank assets and liabilities are monetary instruments essential to achieving economic equilibrium,
through the direct influence exerted both on the money supply in the economy and on the exchange
rate of the national currency.

The new technologies in the field of payment instruments, transfers and bank compensations
have determined the progressive reduction of cash usage. The predominant use of modern payment
instruments, fundamentally based on credit relationships, is also the effect and cause of the increase
in the volume and weight of the money bills. These tools are characterized by high efficiency and
efficiency, while ensuring a considerable reduction in risks.

The objective of the present paper is an analysis of the evolution of total private loans
granted by the Romanian banks, in national currency, between July 2005 and April 2017, with
some factors influencing it.

2. Data series and preliminary results

In our study, besides the endogenous variable, that is, the evolution of total private loans
granted by the Romanian banks, there were considered the following influence factors, as the
independent variables:

- the average rate of outstanding private loans granted by credit institutions, denoted in
our model by AIR;

- the average rate of outstanding amount of deposits received by credit institutions,
denoted in our study by PIR;

- The ratio of minimum (or reserve) requirements. The reserve requirements represent a
ratio of the bank's financial resources held in accounts opened with the NBR. In our
model, this variable is denoted by MR. In fact, the reserve requirements represent a
monetary policy instrument employed by the central banks in order to accomplish three
functions [6]: to create a certain dependence of the banking system on the central bank;
allow for the cash amount management, implying the management of intrest rates in
short-run; and, represent means to ensure the stability of monetaty expansion. Through
the value of the specific ratio is set the amount of money available to banks to lend to
the real economy, according to the economic conjuncture and the pursued objectives. If
the central bank finds an overpace in the dynamics of the credit process, it may
increase the reserve ratio. At the same time, the MR mechanism is a stabilizer of
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interbank interest rates. Banking specialists argue that through the mechanism of
minimum reserves requirements induce augmentation in price of credit products.
- Interest rate on required reserves (% p.a.), denoted by RMR. The amounts deposited at
the central bank as MR are interest bearing at a low rate, currently calibrated to 0.8%
for amounts in lei. As the banks have to pay a higher costs for the amounts received as
deposits, the yield difference represents a bank loss, which is covered by raising the
interest on granted loans.
- The monetary policy rate (% p.a.), denoted by MPR, and represents the cap interest
rate for the deposits from interbank market at central bank with maturity of one month.
The database was built using the available data on the NBR website. The figures refer to
credit is granted to households credit and non-financial entities (non-financial corporations and
non-monetary financial institutions). The datasets comprise the time range between July 2005 to
April 2017, and is represented in the figure 1.
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Figure 1. The graphical representation of the data series.

0 5.0

The summary staistics of the data series is presented in the table 1.
Table No. 1. Dataset summary statistics

PC AIR PIR MR RMR MPR
Mean 79055.19 11.840 5.625 14.754 1.676 5.918
Median 81408.3 12.145 5.275 15.000 1.500 6.250
Maximum 125945.8 18.790 14.530 20.000 5.900 10.250
Minimum 19832.7 5.470 0.940 8.000 0.100 1.750
Std. Dev. 23295.16 3.603 3.163 3.877 1.411 2.670
Skewness -0.5419 -0.201 0.752 -0.386 1.183 -0.172
Kurtosis 3.4854 2.139 3.5622 2.274 3.998 1.919
Jarque-Bera 8.1675 5.194 14.581 6.452 37.929 7.405
Probability 0.0168 0.075 0.001 0.040 0.000 0.025
Sum 10988671 1633.910 776.190 2036.000 231.310 816.720
Sum Sqg. Dev. 7.49E+10 1778.727 1370.298 2059.623 272.718 976.297
Observations 138 138 138 138 138 138

From the collected data, results that the most significant positive change in the endogenous
variable was recorded in November 2015 (+7.96%), whilst the most significant negative change
was recorded in December 2008 (-2.18%). The last change may be linked to the first developments
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specific to the financial crisis. Also, as a measurement considered as an effect of the financial crisis
as that moment, can be interpreted the highest interest rate on the minimum reserves of 5.9%,
recorded in February 2009. Since then, the respective rate followed a downturn rate with a lowest
level, of 0.09%, recorded in February 2017.

Both the interest rate for deposits from nonfinancial corporations and households and the rate
for active banking operations followed a downward trend. The highest active interest rate was
recorded in August 2005 (18.79%), while the lowest recorded in December 2016 (5.47%). The
highest level of the interest rate for passive operations was recorded in March 2009 (14.53%), and
the lowest level was in April 2017 (0.88%).

The maximum level of monetary policy rate was recorded in August 2008, at 10.25%, and
the minimum was 1.75% in May 2015, a level that has been maintained so far.

From the above presentation, there may be observed the downward trend of all the
intervention and market rates. Considering the stability of economic and financial environment in
Romania, there may be stated the effectiveness of this policy, consistent with the European and
international developments in the field. However, in the literature is argued that the cheap money
policy may encounter certain limitations, and the numerous cases of stagflation of slumpflation
proved that, in absence of some favorable conditions, the expansive usage of credit does not lead
necessarily to economic recovery [7].

Analyzing the representations of the datasets in the figure 1, results that the stationarity of the
time series is questionable. Due to the specific of time-series data, it is necessary to asses their
stationary. In this aim, there were employed the ADF and Phillips-Peron (PP) tests. These tests
allow determining the order of integration of the variables defined in Table 1. To apply the ADF
test there were considered the methodology described in literature [8]-[9]. The test regressions that
may be considered for the ADF test are the following:

p
Mi Ay, =ayy + Y 7Y+ (1)
El
p
Mz Ay, =p+ay  + Yy Yo vee (2
I

p
Ms: Ayt:'u+/3‘t+ogyt_l+E;/jyt_j+¢5‘t (3
B

under the null hypothesis « =0, series is non-stationary and has a unit root.

In case of model (3) the ADF test concern the joint-assumption «=46=0 (as the null
hypothesis). The figures of the test are presented in the table 3.

The Phillips-Perron (PP) test is based on estimating of the non-augmented DF test equations:

Ms: Ay, =ay,, +U,,  (4)
Ms: Ay, = u+ay, ; +Uu,, ®)
Me: Ay, =+ pt+ay,; +u, (6)

where u, is assumed to be stationary in trend and may be heteroskedastic. Specific to the PP
test is that the correction for serial correlation and heteroskedasticity in the residuals u, is ensured
by using nonparametric statistical methods.

Under the null hypothesis that « =0, the PP statistics have the same asymptotic distributions
as the ADF t-statistic and normalized bias statistics, following the 7 (tau) statistic. Using of the PP
tests in the present paper takes into account that, over the ADF tests, the PP tests are robust to
general forms of heteroskedasticity in the error term, u, . The figures of the test are presented in the
table 4.

The alternative hypothesis for both tests is « =0 ; that is, the time series is stationary. If the null
hypothesis is rejected, it means that y, is a stationary time series with zero mean in the cases of (1)
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and (4); vy, is stationary with a nonzero mean (= u/«) in the cases of (2) and (5); in cases (3) and
(6), vy, is stationary with a nonzero mean around a deterministic trend.

Table 3. The values of the ADF test for the variables considered within the model

Data series By level By first order difference  Integration order and the model
-1.293 -5.753*** (p = 1) 1(1) with constant (M2)
PC -1.896 -5.760*** (p = 1) 1(1) with constant and trend (M3)
- -2.441** (p=2) 1(1) (M1)
-0.934 (p=1) -7.411%** (p = 0) 1(1) with constant (M2)
AIR -1.726 (p=1) -7.381*** (p = 0) 1(1) with constant and trend (M3)
-2.247**(p=1) - 1(0) (M1)
-0.862 (p = 4) -4.858*** (p = 3) 1(1) with constant (M2)
PIR -2.528 (p=4) -5.139*** (p = 3) 1(1) with constant and trend (M3)
-0.683 (p=4) -4.869*** (p = 3) 1(1) (M1)
-0.311 (p=0) -12.41%** (p = 0) 1(1) with constant (M2)
MR -2.173 (p=0) -12.50*** (p = 0) 1(1) with constant and trend (M3)
-1.452 (p=0) -12.34*** (p = 0) 1(1) (M1)
-1.454 (p=3) -4.082*** (p = 2) 1(1) with constant (M2)
RMR -2.803 (p=3) -4.153*** (p = 2) 1(1) with constant and trend (M3)
-1.074 (p=3) -4.097*** (p = 2) 1(1)
-0.510 (p=4) -4.179%** (p = 3) 1(1) with constant (M2)
MPR -3.71** (p =5) - 1(0) with constant and trend (M3)
-1.041 -4.086*** (p = 3) 1(1) (M1)

**x **_indicate the level of significance: at 1% and 5% significance level, respectively.

Table 4. Phillps-Perron test for the model variables

Data series By level By first order difference Integration order and the model
-1.359 -5.802*** 1(1) with constant (M5)
PC -1.925 -5.82%*** 1(1) with constant and trend (M6)
- -4.128*** 1(1) (M4)
-1.110 -12.05%** 1(1) with constant (M5)
DRMO -1.914 -12.03*** 1(1) with constant and trend (M6)
-1.08 -12.05*** 1(1)
-1.314 -7.484%** 1(1) with constant (M5)
AIR -2.135 -7.460%** 1(1) with constant and trend (M6)
-2.401** - 1(0) (M4)
-0.812 -4.872%** 1(1) with constant (M5)
PIR -1.694 -4.962*** 1(1) with constant and trend (M6)
-0.938 -4.862*** 1(1) (M4)
-0.305 -12.41%** 1(1) with constant (M5)
MR -2.171 -12.532%** 1(1) with constant and trend (M6)
-1.455 -12.336*** 1(1) (M4)
-0.370 -9.854*** 1(1) with constant (M2)
MPR -2.345 -9.877*** 1(1) with constant and trend (M3)
-1.374 -9.862*** 1(1) (M4)

**x **_indicate the level of significance: at 1% and 5% significance level, respectively.

In the present paper, the acceptance of the null hypothesis is taken by comparison of computed
absolute value of the tests statistics with MacKinnon critical p-values. According to this test, under
the null, the computed absolute value of the test (based on the data series) is lower than the critical
(absolute) p-value, in which case the time series is nonstationary. The rejection of the hypothesis
that « =0 (or, if case, « =0 =0) is rejected, results that the time series is stationary.

Analyzing the results of the two tests, there might be observed that all the considered series
are first-order integrated, for a 1% level of signification; the only exception reported by the both
tests is the stationarity with zero mean for the RDA series — models (1) and (4), at 5% level of
significance.
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3. Model and discussion

From the above paragraph conclusions, as the series resulted to be integrated of order one,
within a regression model, they cannot be used as raw data. Following the procedures presented in
the literature [8], as first differences of such time series are stationary, in the present paper, were
considered the implied approach. The regression model considered for analysis of the evolution of
total loans granted to the private sector, as result of specific influence factors is specified as
following:

VPC =B, + B, - D(AIR) + , - D(PIR) + ;- D(MR) + 8, - D(RMR) + S35 - D(MPR) + ¢ (7)

In order to ensure the stationarity of all the considered exogenous variables, as specified
above they are considered in first order differences (i.e, D(AIR) = AIR - AIR(-1)).

As all the above presented variables are percentage ratio, in order to ensure the compatibility
of the data, there were considered the following transformation for the endogenous variable:

PC,-P
VPC :M.loo (8),

0

in which, VPC represents the monthly relative variation of the loans grated to private
borrowers (PC).

The graphical representation of the transformed variables is presented in the figure 2 (in
which, VPC=@PC(PC)).
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Figure 2. The graphical representation of the transformed data series

Analyzing the representations of the datasets (figure 2), one may observe that they are
stationary. The results of the OLS regression are presented in the table 5.

The results in the table 5 show that the dependent variable is significantly influenced by the
variation in the interest rate on granted loans and the monetary policy rate at 1% significance level
and respectively, by the RMR at a 5% level of significance. In the present paper, one of the most
important factors for there were considered the option for the additive model, estimated through
OLS, is the possibility of direct interpretation of the results. Thus, the value of the constant shows
that the autonomous rate of change of the private credit in lei is 1.28% each month, that is, the
average rate of increase of the dependent variable, provided that all other factors remain
unchanged.
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The value of the g, coefficient, afferent to the AIR variable is -2.53. This result, although at

first glance may describe an atypical evolution of credit reduction in situation of an increase in the
interest rates of granted loans, in fact, reflects the positive evolution of the private credit
outstanding amounts, provided the active interest rate followed a downward slope over the
analyzed period. On average, a diminution in the AIR variable by 1 percentage point during the
analyzed period resulted in an increase of 2.53 percentage points of the private credit. With regard
to the possibility of extrapolating this trend in the future, there are of course certain limits, given
both the penetration rate of banking services and the fact that there is a lower limit of the theoretical
possibility of diminution in the interest rates, that is, equal to zero.

Table 5. The results of the OLS regression.

Variable Coefficient
Constant 1.280*** (7.12)
D(AIR) -2.530*** (-3.61)
D(PIR) 0.517 (1.717)
D(MR) 0.312 (1.10)
D(RMR) 1.870** (2.00)
D(MPR) 2.287*** (3.01)
R-squared 0.155
Adjusted R-squared 0.123
F-statistic 4.846
Prob(F-statistic) 0.000

Notes: t- stat values in paranthesis. ***, ** indicate the significant coefficients at 1% and 5% significance
level, respectively.

The coefficient g, of the interest rate afferent to minimum reserves expresses that an

increase by a percentage point of the respective variable is expected to increase on average by 1.78
percentage points of the credit granted to the population and to the non-financial corporations.

Another result that can be considered atypical is that the variance of the granted loans
amount is positively influenced by the monetary policy interest rate. Considering the continuous
downward trend of the latter two variables during the analyzed period, may be drawn the
conclusion that this evolution contributed to a diminution in the evolution rhythm of the
endogenous variable.

From the estimation results presented in the table, the model is verisimilar for a significance
level of 1%, resulting from the probability associated with the Fisher test (0.000).

4. Conclusions

Lending operations are an essential part of the economic mechanisms, which has as primary
aim to support the production and trade of economic goods. On this basis, credit relations represent
a vital component in the process of value creation and economic growth. The Romanian economy
is characterized by a low penetration rate of banking services compared to the existing situation at
European level, but credit expansion is the most important way to improve this indicator.

The beneficial effects of credit expansion on the functioning of the economy are well known.
However, the uncontrolled expansion of credit has given rise to imbalances that have evolved to
phenomena such as banking and financial crises, inflation and deterioration of the national currency
exchange rate. These developments have led to the emergence of a highly controversial current
towards credit and the financial mechanism in place, whose efforts are directed towards a
reinterpretation of the economic doctrine in the field. Trying to response to uncontrolled expansion
of credit, some scholars argue for a required reserve of 100% [10].

In order to ensure that the money supply through credit represent a real economic support, it
IS necessary to assume of the financial analyst role by the business banks with maximum
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responsibility, guaranteeing the orientation of resources towards the most efficient placements. This
action can be achieved if there are fulfilled the following conditions [7]: the existence of available
workforce and capital goods; the credit should contribute to production of merchantable goods; the
payback of granted amount in a short term.

In order to facilitate economic growth while developing a viable financial system and to
prevent the negative phenomena, the prudential regulation and measures should aim at correlation
between growth rates of credit and the possibilities of the real economy for sustainable absorption
of the supplementary money created by credit mechanisms.
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