
201

Abstract
This paper aims to investigate the correla-

tions between regional employment in public ad-
ministration and several major phenomena, start-
ing from the case of Romania’s regions trying to 
find a territorial statistical solution for measuring 
the process itself. In this article, especially in its 
own methodology and methods, the territorial in-
dex is estimated as a result of the pressure of oth-
er major regional factors, synthesized by specific 
indicators and indices. The first section describes 
some conceptual and legal aspects of the region-
al employment level in public administration and 
contemporary statistical delimitation of regions 
in Romania. The second section underlines the 
originality of the methods and methodology, and 
the third section defines the three characteris-
tics of the new solutions: the relative temporal, 
spatial and structural proportionality, the relative 
trends of an adequate econometric model, and 
the limits of regional concentration and diversifi-
cation using the Gini-Struck coefficient in an ABC 
curve. The analysis of the complexity and impact 
of the new statistical instruments on regional em-
ployment in public administration, its characteris-
tic Romanian limits and the final conclusion show 
that only an original methodology, some innova-
tive methods and new statistical instruments lead 
to a better and adequate solution for an optimum 
level of employment.

Keywords: statistical methodology, method 
of a pressure index, prognosis, coefficient Gini – 
Struck in ABC curve, structural or territorial index.
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1. Introduction
Conceptually, three rigorous early distinctions are needed, concerning the region, 

public administration and index, with special focus on Territorial Index. The accepta-
tion of the term region in Europe describes it as harmonized convention or an amal-
gamation of economic and geographical meanings, methodologically based on the 
classification of national territorial units for statistics (summarized by the acronym 
NUTS) a statistical classification that generates, in a faster or slower manner, an own 
administration structure. Some authors consider the region as a concept without an 
operational meaning, a real ‘piece of land with boundaries more or less defined that of-
ten serves as an administrative unit at a level below that of the nation-state’ (Eurostat, 
2012a). There are other opinions, which give the same concept an outstanding con-
ceptual dynamism, recognizing, for example, for statistics in general and in particular 
the NUTS classification, ‘the potential to contribute towards the gradual creation of a 
common EU notion of region and regionalization’ (Radermacher, 2012, p. 3).

European regions represent the gist of the European Union construction, a project 
which Romania joined, fully aware, to begin with, of being integrated in a union of 
regions. Methodologically and optimally, overall, including the present paper, the 
fundamental component of the EU is defined by the 271 NUTS level 2 regions, placed 
right in the ‘royal’ way of spatial partitioning of administrative impact, between the 
excess of the aggregation of the scores of NUTS level 1 macro-regions and the detail 
deficiency of the over 1,300 micro-regions (provinces, counties etc.) in NUTS level 3, 
the 28 Member States of the EU, providing both theoretical boundaries and relevant 
principles useful for community harmonization. The NUTS regulation does not have 
its own history; rather, this history is derived from the amplification of the unification 
process, Regulation (EC) no. 1059/2003 of the European Parliament and of the Coun-
cil, as amended in 2004 and 2008, as a result of the expansion by ten, and, respectively, 
two new EU member states. The principles of regional partitioning are of a general 
nature, but they also have a normative character, where the economic and social real-
ity allows their application, the demographic principle of regionalization describes the 
limiting thresholds for NUTS level 2 by varying ranges:

Table 1: The statistical descriptions of the limits for the NUTS level 1, 2, 3 regions

Level Minimum population Maximum population
NUTS level 1 3 million 7 million
NUTS level 2 800,000 3 million
NUTS level 3 150,000 800,000

Source: Official Eurostat website

The administrative principle homogenizes the regions, which naturally turn into 
administrative divisions using the normative criterion, and the geographic principle 
normalizes the mechanism of region delimitation, which thus becomes general geo-
graphical units, as well. 

The current state of regionalization, according to NUTS level 3, with Romania’s 
eight statistical regions (coded RO11 Northwest, RO12 Center, RO21 Northeast, RO22 
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Southeast, RO31 South-Muntenia, RO32 Bucharest-Ilfov, RO41 Southwest-Oltenia, 
RO42 West), although taken over as such by pre- and post-accession EU statistics, 
remains unregulated definitively in domestic terms, so the purpose of the present ar-
ticle is, among other things, to quantify the pressures of the regional indicators within 
these areas.

Public administration is defined in a rather diverse, disparate manner, ranging 
from the unilateral emphasis on ‘the management of public programs’, in the USA 
(Denhardt and Denhardt, 2009), to the classical multiplication of meanings as ‘the 
study of government decision making, the analysis of the policies themselves, the 
various inputs that have produced them, and the inputs necessary to produce alterna-
tive policies’ (McKinney and Howard, 1998, p. 62). Public administration can be seen 
as a creator of ‘social value, in a specific public-private collaboration model, within 
which special institutions build and administer infrastructures’ in a modern vision 
(Fernández Fernández, Fernández-Ardavín and Berenguer Herrero, 2012, p. 778), 
‘public utility enterprises’ (Čudanov, Jaško and Săvoiu, 2012, p. 318), or as an effective 
process of management of public programs in correlation with the European Union, 
being characterized by a permanent interaction with community residents, especially 
regional ones, the key components of a good public governance into the EU countries 
being based on the principles of reliable, transparent, accountable and efficient public 
administration resting on administrative law and pursued in practice (European Prin-
ciples for Public Administration, 1999). In fact, it is a synthesis of several principles 
expressed by J. Schwarze in his European Administrative Law, as early as 1988 (admin-
istration through law, proportionality, legal certainty, protection of legitimate expec-
tations, non-discrimination, the right to hearing in administrative decision-making 
procedures, interim relief, fair conditions for access of individuals to administrative 
courts, non-contractual liability of the public administration etc.). Activity in public 
administration benefits from a multidisciplinary nature, which is grounded on human 
resources, organizational theory, policy analysis, statistics, policy, budgetary and last 
but not least, ethics, while it is also under permanent pressure from communities and 
outcome indicators. The complexity of the multiple meanings of public administra-
tion (and local government) is highlighted by some specific issues, which turn into 
working hypotheses of the methodological construction of a spatial index of regional 
pressure resulting from regional indicators:

1. The aggregation of multiple activities into the general concept of public adminis-
tration (84 – public administration and defense; compulsory social security con-
taining: 84.1 – administration of the state and the economic and social policy of 
the community; 84.11 – general public administration activities; 84.12 – regulation 
of the activities of providing health care, education, cultural services and other 
social services, excluding social security; 84.13 – regulation of and contribution 
to more efficient operation of businesses – in keeping with NACE Rev.2 Eurostat 
Statistics Explained, (Eurostat, 2012b): the first research hypothesis is limited to 
the semi-aggregate coded NACE 84.11;
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2. The current non-existence of a regional government or administration that should 
be strictly delimited, with only a type of county administration instead, which 
brings about both the tendency for the number of employees to decrease (meaning 
fewer employees in a number of county departments), in the context of reuniting 
or fusing together several counties (or judeţe) in a regional area, and increasing 
trends (e.g. as a result of creating, and more active engagement of, some regional 
departments of community cooperation in inter-regional relations), in relation to 
the regional core administration, still not regulated, in point of statutory nature, 
in a definitive manner. The second hypothesis, i.e. a final offset estimate (±) be-
comes practically equivalent to studying the current volume of administration of 
the regions, as it is recorded in statistical data;

3. The lack of clear information about the final situation of the regions – and so the 
third research hypothesis is that the number of the regions, and even regional 
areas will not change in Romania, rather these details will only be legalized at the 
current level and form (pre-, and post-accession), becoming the object of criterion 
optimization, based on a specific statistical indicator (Ţapardel and Alex, 2012, p. 
720; Ionescu, Lăzăroiu and Iosif, 2012, p. 665);

4. The homogeneity of regional statistics, resulting from their descriptive statistics, 
which highlight important aspects of regional homogeneity of data series in Ro-
mania (Săvoiu, 2012a, p. 57);

5. The steady growth of the importance of regions in the EU will impose new statis-
tical tools of decision-making managerial impact concerning the quantification of 
the pressure of a number of indicators at regional level due, among other things, 
to an image on the complexity of the EU administration offering the simple em-
phasis on the administrative structures (regions). 

Under the impact of these assumptions, the main target of the present paper be-
comes the evaluation of the pressure of regional indicators on local administration/
government, or generating a methodology for a Public Administration Pressure Index 
in Romania (PAPIR) using a solution similar to that of an anthropogenic pressure index 
(Absalon and Ślesak, 2011). The statistical index is presented in a methodological and 
three-dimensional manner: 1. PAPIR prognosis based on relative trends of an adequate 
econometric model (Săvoiu and Popa, 2012); 2. PAPIRspatial based on a relative spatial 
and structural proportionality approach (Săvoiu, 2007); 3. PAPIRstructural based on the 
natural limits of regional concentration and diversification using Gini – Struck coef-
ficient in an ABC curve (Săvoiu, Crăciuneanu and Ţaicu, 2010; Săvoiu, Iorga Simăn 
and Crăciuneanu, 2012a; Săvoiu, Dinu and Tăchiciu, 2012b), bringing together some 
of the authors’ older concerns, which have now resulted in an original and construc-
tive manner.

2. Statistical data sources and methods
In order to make EU Strategy visible in Romania, the priority macroeconomic re-

forms for the next two years (2013-2014) are increasing efficiency and effectiveness 
of public administration, respectively the improvement of the business environment 
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(Government of Romania, National Reform Programme, 2011). Public administration 
is recognized as a priority, yet it is difficult to provide or obtain the needed statistical 
databases for modeling and forecasts. This article proposes three options for creating 
and maintaining them, by exploiting certified, well-established sources.

The statistical data in the Statistical Yearbook of Romania can be used as a source 
for such databases, by selecting them based on national legislation and the existence 
of indicators characterizing the main local public services in accordance with the law 
of local government and administration (no. 215 of 23 April 2001) and the framework 
law on decentralization (no. 195 of 25 May 2006) concerning: 1. education; 2. social 
services (child protection, protection of the disabled, the elderly, family and other 
people or social groups in need); 3. health care; 4. culture; 5. youth; 6. sports; 7. public 
order; 8. emergencies; 9. protection and rehabilitation of environment; 10. conserva-
tion, restoration and enhancement of historical and architectural monuments, parks, 
public gardens and nature reserves; 11. urban development; 12. population registry; 
13. bridges and public roads; 14. community services and public utilities (water, gas, 
sewerage, sanitation, heating, public lighting and public transportation), 15. emergen-
cy services such as mountain rescue, beach lifeguard and first aid; 16. community and 
social management activities; 17. social housing and other housing units owned by 
the administrative unit or managed by it; 18. enhancement of, and turning to account, 
in the best interest of the local community, the natural resources within the range of 
the respective administrative-territorial unit; 19. other public services established by 
law etc.

This first approach does not respect the principle of parsimony, or reducing the 
number of correlated factors in econometric models (Săvoiu, 2012b, pp. 27-28) and in-
herently leads to multicollinearity phenomena, which needs to be further meliorated 
through practical modeling.

A detailed analysis of the first database (see Table 2) concerning Romania, between 
1990 and 2010, which has been taken from the World Bank and brought to terms of 
statistical comparability, is necessary in order to build the time component of Public 
Administration Pressure Index in Romania (PAPIR prognosis).

Selecting the variables for this database had, as the initial criterion, the theoretical 
aspects of the correlations between the number of employees in public administration 
(SER01) and the other eight factorial variables (from FDI, Exports and Imports, GFCF, 
GDP per capita, Household final consumption and industry value added); ultimately, 
the essential ones are (see Tables 3 and 4) both the normality of the data series accord-
ing to descriptive statistics (test Jarque - Bera):
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A second database, having a spatial, territorial impact this time, can be obtained 
exploiting the Sustainable Development Indicators at Territorial level for Romania 
(SDIT), whose number is limited to only 8 of the 46 indicators detailed in classes of 
information on: 1. the knowledge society, and economic and social development;
2. consumption and sustainable production; 3. transport; 4. conservation and manage-
ment of natural resources; 5. public health, 6. standard of living; 7. social and territo-
rial cohesion; 8. good governance; 9. tourism; 10. local public utility, according to the 
data available on the website of the Romanian National Institute of Statistics.

The actual content of such a database, after selection and analysis based on cor-
relation ratio, includes active population, area, number of active enterprises, num-
ber of farms, total length of public roads, school population, number of doctors per 
1000 inhabitants, and GDP per capita in RON. GDP/capita, in 2010, is systematized 
in Table 5.

The descriptive statistics in Table 6 show that the selected series, which are coded 
according to the number of their column, are normally distributed (according to the 
values of the same Jarque-Bera test), dominantly homogeneous, strongly asymmetric 
and leptokurtic.

A correlation matrix allowed the selection, out of the 48 SDIT indicators, of the 
eight indicators in Table 3, in keeping with the correlation ratio, the exception being 
the active population preferred to the detriment of the total population, which is, in 
principle, not correlated with the endogenous variable of the number of employees in 
the regional government.

This variable was accepted and modeled for reasons of phenomenological and 
methodological normality, the intensity of SER03’s relationship with SER01 being 
modest, but eliminating all demographic variables could generate major problems for 
the necessary correlation between public administration/government and the people 
which it should actually serve.

Analogously, variables SER05 (number of farms) and SER07 (school population) 
do not describe moderate correlations, but weak correlations, yet they were retained 
for the objective nature of their relationship with public administration (Table 7).
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The second database allows building the territorial component of a Public Ad-
ministration Pressure Index in Romania (PAPIRspatial). The statistical methods used for 
PAPIRspatial exploit these data sets differently; for the temporal investigation the time 
series of the first database are modeled econometrically, defining the expectations by 
estimating the aggregate level of the employees in Romania’s public administration in 
a classic form: SER01 = f(SER02-09) + ε, while to address the spatial axis, or the region-

al breaking down, a model of territorial disaggregation is applied, based on the spa-

tial - structural relation, i.e. v 



n

1j jkjgig , 



n

1i
00,1ig şi 




n

1j
00,1jk  and where the 

dependent variable is the number of employees from regional public administration 
and can be obtained as giNERPA or giSER01 = α0+α1SER10+α2SER11+…+ α8SER17 +ε. Finally, 
we turn to a third method for PAPIRstructural, in which the endogenous variable is first 
processed structurally to be then analyzed by means of the simplified Hirschmann – 
Herfindahl and Gini – Struck concentration – diversification coefficients. For its rigor-
ously formulated limits of concentration or regional diversification excess, an original 
method is preferred for analyzing concentration with the Gini-Struck coefficient in 
curve ABC (Andrei, Constantin and Mitrut, 2009; Săvoiu, Crăciuneanu and Ţaicu, 
2010; Săvoiu and Dinu, 2012).

Table 8: Regional employment evaluations with delimitation character of concentration –
diversification within the ABC curve

Structure
(regions)

Weight (gi) 
Excessive concentrated 

regional employment
Excessive diversifi ed regional 

employment
Diversifi ed Concentrated gi (%) (gi)2 gi (%) (gi)2

A 0.60 0.333 60.0 0.3600 33.33 0.1111
B 0.25 0.333 25.0 0.0625 33.33 0.1111
C 0.15 0.333 15.0 0.0225 33.33 0.1111

Total 1.00 1.000 100.0 0.4450 100.00 0.3333
Source: Săvoiu, Crăciuneanu and Ţaicu (2010) and Săvoiu and Dinu (2012),

was adapted to the regional employment phenomenon

Table 9: Typologies of regional employment, put in perspective and structured according to the ABC curve 
(following the analysis of the concentration – diversification phenomena) 

Index limits Excessive concentrated 
regional employment

Excessive diversifi ed 
regional employment

Hirschman coeffi cient (n = 3) 0.212 0
Simplifi ed Hirschmann – Herfi ndahl coeffi cient 0.667 0.577
Gini - Struck coeffi cient 0.409 0

Source: Săvoiu, Crăciuneanu and Ţaicu (2010) and Săvoiu and Dinu (2012),
was adapted to the regional employment phenomenon

The results of this attempt of methodical improvement represents a statistical ele-
ment with signaling rile (structural threshold) of the regional employment phenom-
enon concentrations (specializations) and diversifications. 
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3. The Characteristics of the new three dimensions of the Public Administration
          Pressure Index in Romania (PAPIR’s Models) 

The three models that give the configuration of Public Administration Pressure 
Index in Romania (PAPIR) manage, only together, to provide the three dimensions of 
statistical thinking that are also necessary for econometric modeling:

1. the temporal dimension is given by the dynamic model SER01 = f(SER02-09) + ε, 
(which provides the national forecast level of PA) and thus PAPIRprognosis can be 
defined; 

2. the spatial dimension is given by the territorial model giNERPA or giSER01 = 
α0+α1SER10+α2SER11+…+ α8SER17 +ε (which provides the detailed regional level of 
PA) and thus PAPIRspatial is theoretically delimited;

3. the organizational or structurally limitative dimension for PAPIRstructural is given 
by the analysis model of concentration-diversification, which focuses on the Gini-
Struck coefficient in curve ABC (it provides limits and configures programmed 
tendencies for the regional diversification of PA).

The practical iteration of construction and implementation of PAPIR is shown be-
low. The first model is described below, in the most comprehensive of its forms, pos-
sible as number of fundamental factors:

Table 10: PAPIRprognosis model based on eight fundamental factors

Dependent Variable: SER01 Method: Least Squares Sample: 1990 2010
Variable Coeffi cient Std. Error t-Statistic Prob.

C 166.2796 360.4105 0.461362 0.6528
SER02 = Po -5.74E-07 1.58E-05 -0.036321 0.9716
SER03 = FDI 1.02E-09 1.83E-09 0.556856 0.5879
SER04 = X 4.53E-09 3.32E-09 1.365553 0.1971
SER05 =M 3.66E-10 1.87E-09 0.195605 0.8482
SER06 = GFCF 7.30E-09 3.35E-09 2.181703 0.0497
SER07 = GDP/capita -0.076970 0.044285 -1.738075 0.1078
SER08 = HFC -0.004686 0.037027 -0.126559 0.9014
SER09 = VAI 7.76E-10 3.00E-09 0.258999 0.8000
R-squared 0.968629 Mean dependent var 145.6190
Adjusted R-squared 0.947714 S.D. dependent var 41.08464
S.E. of regression 9.394428 Akaike info criterion 7.615638
Sum squared resid 1059.063 Schwarz criterion 8.063290
Log likelihood -70.96419 F-statistic 46.31436
Durbin-Watson stat 2.226722 Prob(F-statistic) 0.000000

Note: Software used – Eviews 

The model in Table 10 passes the standard tests and evinces the following multi-
factorial relation as a general form: PAPIRi prognosis 8= a + b×Poi + c×FDIi + d×Xi + e × Mi+ 
f×GFCFi + g×GDP/capitai + h×HFCi + i×VAIi + εi.

The synthetic parameterization of the model, without questioning the multicol-
linearity of factors such as X and M, shows values that virtually tend towards zero 
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for variables Poi, FDIi, Xi, Mi, GCFCi, VAi and the final model PAPIR prognosis can be 
estimated in the short term as being reduced to the influences from only two factors, 
GDP/capitai and HFCi, which, according to the database for 1990-2010, could finally 
look like this: 

PAPIRi prognosis reduced = 166.3 – 0.076970g × GDP/capitai – 0.004686 × HFCi + εi.

The reproach that such a model can attract is that it evinces exclusive tendencies 
in reducing the level of growth for short-term economic growth prospects, and ex-
clusive growth trends in recession, but that was the specific or characteristic mark of 
the Romanian economy for the period 1990-2010, which is naturally transferred in the 
modeling solutions.

In our opinion, the pragmatic multi-factor model is considered optimal for medi-
um-term, and even long-term forecasting capitalizes on imports, internal or external 
investment through projects, and economic growth (Mi, FDIi, GFCFi, GDP/capitai), 
and is specified and parameterized in the form resulting from processing the same 
database primarily extracted from the World Bank 1990-2010 database, through two 
alternatives with four factor variables (PAPIRprognosis 4a and PAPIRprognosis 4b), and also us-
ing the other two alternatives, with only three explanatory factors (PAPIRprognosis 3 and 
PAPIRprognosis 2), as shown in Tables 11 and 12.

The authors’ preference for model PAPIR prognosis 3 can be cumulatively justified by 
the F- statistic tests and the high value of R squared. Thus, the medium-and long-term 
PAPIR prognosis model is:

PAPIRi prognosis 3 = 133.8 + 4.94E-09×Xi + 6.65E-09 ×GFCFi – 0.060135 × GDP/capitai + εi,. 
but it is also reducible to a two-factorial model: PAPIRi prognosis 2 = 21.4 – 0.007433 × GDP/
capitai – 0.060135 × HFCi + εi.

Table 13: Single factor PAPIR prognosis model, typical for the Romanian economy

Dependent Variable: SER01 Method: Least Squares Included observations: 21
Variable Coeffi cient Std. Error t-Statistic Prob.

C 16.68111 11.39587 1.463786 0.1596
SER08 = HFC 0.081147 0.006885 11.78584 0.0000
R-squared 0.879675 Mean dependent var 145.6190
Adjusted R-squared 0.873342 S.D. dependent var 41.08464
S.E. of regression 14.62161 Akaike info criterion 8.293271
Sum squared resid 4062.038 Schwarz criterion 8.392749
Log likelihood -85.07935 F-statistic 138.9060
Durbin-Watson stat 0.895430 Prob(F-statistic) 0.000000

Note: Software used – Eviews

Table 13 presents the PAPIR prognosis model focused on the critically determinative 
variable, within the Romanian area, which regards public administration, explained 
through HFC: PAPIRiprognosis1 = 16.68 + 0.08147 × HFCi + εi, and in Table 14 are the values 
estimated:
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Table 14: Dynamics of the number of employees in Public Administration (PA)
in accordance with the correlated prognosis Index HFC

Year
2011 2012 2013 2014 2015 2016

Index HFC (%) 100.0 100.3 102.3 101.7 102.0 101.9
Employees in PA* - (thousands) 192.6 198.4 203.0 206.4 210.6 214.6
*Derivative evaluation of Employees in PA compared with HFC Index

Source: HFC data, Comisia Naţională de Prognoză (2013)

The simplest solution of PAPIR i prognosis 0 is based on household final consump-
tion expenditure per capita, which translates in recognizing a strong determination 
(Rsquared = 0.866) in the volume of public administration by the final consumption 
of households (especially their expenditures on taxes and contributions) as a defining 
feature of that modelling, derived from the model without an interceptor of SER01 
depending on SER08 in Table 15.

Table 15: The PAPIR i prognosis 0 model in exclusive relation with HFC

Dependent Variable: SER01 Method: Least Squares Included observations: 21
Variable Coeffi cient Std. Error t-Statistic Prob. 

SER08= HFC 0.090822 0.001982 45.82233 0.0000
R-squared 0.866106 Mean dependent var 145.6190
Adjusted R-squared 0.866106 S.D. dependent var 41.08464
S.E. of regression 15.03350 Akaike info criterion 8.304887
Sum squared resid 4520.123 Schwarz criterion 8.354626
Log likelihood -86.20131 Durbin-Watson stat 0.931324

Note: Software used – Eviews

Once a forecast based on a temporal or prognosis model is accepted, the regional 
dimension can be ensured by the second model (PAPIR spatial).

The result of analyzing the structural connection is a reduced number of important 
regional variables (surface: R = 0.80, number of active entrepreneurs: R = 0.86, length 
of public roads: R = 0.73, and GDP per inhabitant: R = 0.75) which enable adequate 
structural modeling.

This analysis no longer entirely confirms the legal and administrative regionaliza-
tion criteria that originally underlay the regionalization of Romania. The legal-ad-
ministrative pertinence of regional structures based on population and surface have 
ceased to be an objective criterion of regionalization in Romania, respecting the scien-
tific rigor and set of statistic structural and correlative axioms and methods. Popula-
tion (including active population) does not represent a variable factor, in practice, nor 
is there any correlation between it and the number of employees, while the area lost 
maximum intensity, being surpassed by the number of enterprises (Stare and Jaklič, 
2011, p. 581). However, the time evolution of the number of employees in PA was 
found to be more realistic: this structural variable is dependent on a higher intensity 
of the number of active enterprises.
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Of all the PAPIR spatial models that can be built, those which can pass the tests and 
have at least average intensities are those focused primarily on SER12= NoE (Number 
of Enterprises) and on SER10= AREA, the latter being much lower qualitatively than 
the former (Table 18, the variant with a free or interceptor term), and invalidated in 
the variant without a free term (Table 19). There is only one model with two factors 
(Table 17).

Table 17: PAPIR spatial model with two explanatory factors

Dependent Variable: SER01 Method: Least Squares PAPIR spatial 2
Variable Coeffi cient Std. Error t-Statistic Prob.

C 17655.11 13672.12 1.291322 0.2531
SER04 0.174982 0.113275 1.544754 0.1831
SER02 -0.145362 0.241327 -0.602343 0.5732

R-squared 0.753128 Mean dependent var 24080.25
Adjusted R-squared 0.654379 S.D. dependent var 6677.588
S.E. of regression 3925.724 Akaike info criterion 19.66849
Sum squared resid 77056540 Schwarz criterion 19.69828
Log likelihood -75.67394 F-statistic 7.626696
Durbin-Watson stat 1.479572 Prob(F-statistic) 0.030282

Note: Software used – Eviews

Table 19: Unifactorial explanatory PAPIR spatial model SER12= NoE (no free term “C”)

Dependent Variable: SER01 Method: Least Squares PAPIR spatial 1c
Variable Coeffi cient Std. Error t-Statistic Prob.

SER12 - NoE 0.372166 0.027050 13.75858 0.0000
R-squared 0.434365 Mean dependent var 24080.25
Adjusted R-squared 0.434365 S.D. dependent var 6677.588
S.E. of regression 5022.128 Akaike info criterion 19.99756
Sum squared resid 1.77E+08 Schwarz criterion 20.00749
Log likelihood -78.99026 Durbin-Watson stat 2.579784

Note: Software used – Eviews

The initial multifactorial model PAPIR spatial = α0+α1SER10+α2SER11+ α3SER12 + 
α3SER13 + α3SER12 + α3SER14 …+ α8SER17 +ε, is reduced, after careful analysis, to three 
unifactorial models PAPIRi spatial 1 = α0+αkSERk +εi, parameterized with respect to the 
eight in three regions of Romania, in three different validated variants, in the follow-
ing order, and only to one model with two factors:

1. PAPIRi spatial 1a = 9772.633 + 0.232736 NoEi + εi

2. PAPIRi spatial 1c = 0.372166 NoEi + εi

3. PAPIRi spatial 1b = 37816.19 – 0.460916 AREAi +εi

4. PAPIRi spatial 2 = 17655.11+ 0.174982 NoEi – 0.145362 AREAi +εi

In the final section, PAPIRstructural model is presented, which is focused on the analy-
sis of regional concentration – diversification (obviously, built on trends focusing on 
diversification policies necessary for sustainable regional development). The prelimi-
nary situation of the level of concentration according to the final is presented in the 
synopsis in Table 20, for the four sets of interest, highly correlated and selected since 
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the previous analysis: Average Number in PA (abbreviated SER01= AN in PA); area 
(SER 10); Number of Enterprises (SER12 = NoE).

Table 20: Concentration – diversification of the Romanian major variables of the regions

Regions 
(code and name)

Average Number in PA 
SER01= AN in PA

Area 
SER10 = AREA

Number of Enterprises
SER12 = NoE 

(gi) (gi)2 (gi) (gi)2 (gi) (gi)2

RO11 North-West 0.109 0.011881 0.143 0.020449 0.138 0.019044
RO12 Center 0.108 0.011664 0.143 0.020449 0.121 0.014641
RO21 North-East 0.132 0.017424 0.150 0.022500 0.108 0.011664
RO22 South-East 0.118 0.013924 0.155 0.024025 0.118 0.013924
RO31 South-Muntenia 0.143 0.020449 0.145 0.021025 0.109 0.011881
RO32 Bucharest-Ilfov 0.200 0.040000 0.007 0.000049 0.239 0.057121
RO41 Soth-West Oltenia 0.102 0.010404 0.123 0.015129 0.073 0.005329
RO42 West 0.088 0.007744 0.134 0.017956 0.094 0.008836
TOTAL 1.000 0.133490 1.000 0.141582 1.000 0.142440

Gini – Struck (G – S) 
concentration - diversifi cation 
coeffi cients (n = 8)

n
2
i

i=1
n g -1

n -1

 0.0921

n
2
i

i=1
n g -1

n -1

 0.1377

n
2
i

i=1
n g -1

n -1

 0.1412

The trend of similarity in the level of concentration – diversification, based on ei-
ther of the two variables quoted as regionally conclusive in PAPIR spatial imposes nec-
essary corrections in terms of increasing employee number. Correct interpretation, 
already established as a priority in the spatial model that much better worked out the 
hierarchy of variable SER12 = NoE, identifies some corrections under the pressure of 
the indicators in the regions with a greater number of enterprises, i.e. RO32 Bucharest 
- Ilfov Region, against RO41 South-West Oltenia and RO42 West.

The illustration of the practical exploitation, at the national level, and practical 
orientation of a number of regionalization policies focused on PAPIR and its three 
constructions, as useful tools in dynamic, spatial and structural evaluations, is sum-
marized in the next section.

4. A brief analysis of the complexity and temporal, spatial and structural impact 
of the new statistical instruments (PAPIR) on regional employment in public 
administration (PA)

For the article’s purpose an anthropogenic pressure index was used; in fact, this 
is a statistical specific index used especially in ecology (Absalon and Ślesak, 2011, p. 
138), using the formula:

PAPIR FINAL = [x1/m1 + x2/m2 + x3/m3+… + xk/mk] /∑ [w1 +w2+w3+…+ wk], where 
x1,2,3… are values of consecutive factors in the index construction (and must be deter-
mined for PAPIR prognosis, PAPIR spatial and PAPIR structural); m1,2,3... are values 
of mean value of factors in Romania or in all regions of Romania; and w1,2,3 represent 
the coefficient of importance or the weight of the studied factor.

The weight of individual factors was set as 1, assuming that each factor had an 
equal impact on the regionalization in Romania and the interpretation of each value 
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represents an area with the lower pressure when value PAPIR < 1.00 and an area with 
bigger pressure when PAPIR >1.00. One example can be managed within each par-
ticular instrumental dimension for PAPIR.

1. With respect to the time factor, at a national level, the following model may be 
used:

PAPIRi prognosis 2 = 21.4 – 0.007433 × GDP/capitai – 0.060135 × HFCi + εi

PAPIR FINAL= [x1/m1 + x2/m2 + x3/m3+… + xk/mk] /∑ [w1 +w2+w3+…+ wk], becomes
PAPIR 2010 = [GDP per capitai /mean of GDP per capitai + HFCi / mean of HFCi] 

/2 = 1.502, where Table 3 provides descriptive statistics and the needed value by the 
mean value (GDP per capita = 1982.41 and HFC=1588.95) and Table 2 provides the 
time value, e.g. as of 2010 (GDP per capita = 2636.3 and HFC=2660). Comparing the 
period 1990-2010 with the year 2010 it was found that 2010 had a pressure 50% higher 
than the period average.

2. Spatially, it can be illustrated by using the following model in the North West 
Region RO11:

PAPIR spatial 2= [NoE /mean of  NoE + AREAi / mean of HFCi] /2= [67871 /61475.62 
+ 34159 / 29801.38] /2 = 1.125.

The region analyzed according to spatial PAPIR shows a pressure on the employ-
ees in PA by 12.5% higher than the regional average in Romania.

3. The structural exemplifying for the same variables leads naturally, for the Re-
gion RO42 West, to different results, by exploiting its structure and structural average, 
thus showing 5.2% less pressure on the employees in PA.

PAPIR structural = [gNoE /mean of  gNoE + gAREA / mean of gAREA] /2  = [0.143 /0.125 
+ 0.094 / 0.125] /2  = 0.948

All these practical results describe a complex practical model for analyzing the 
regionalization phenomenon in Romania, in temporal, spatial and structural terms.

5. Conclusions
The theoretical pertinence of this approach on the regions and the pressure of some 

important indicators generate a special construction of a Public Administration Pres-
sure Index in Romania (PAPIR). The model of this index is actually tridimensional, 
and takes into account the radical factorial changes that are felt in the logic of the 
dynamics of the number of employees in public administration (PA). Two variables, 
essentially different from the legal ones, or those having legal and administrative rel-
evance, namely final consumption of households (especially their expenses on taxes 
and similar contributions) as a defining feature of temporal modeling, in order to 
forecast in the quickest and easiest manner, and the number of active enterprises, as 
an essential feature of spatial modeling (either regional or local), for the relevance and 
maximum intensity of correlation.

A new legislative and administrative approach is urgently needed in Romania in 
the regional domain, i.e. fresh emphasis on public spending for taxes in particular, 
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and the number of enterprises (also including, in future, the number of agricultural 
holdings), as delimiting the basic criteria of limiting or extending the number of em-
ployees in public administration, in which field regional diversification or concentra-
tion policies can be initiated (it would be preferable to have a permanent trend of 
diversification that reduces regional disparities). 

It is the very intention of the present article to provide arguments and statistical 
tools necessary for such new approaches, stressing finally that previously published 
papers and studies by the same authors identify a greater uniformity of the current 
statistical regions in Romania compared with the EU – 27 average data series.
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