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Abstract

The main goal of the current research paper is to analyze the evolution of the knowledge
intensive business services sector from Romania, for the period 2008-2014, from a
territorial point of view and to assess its impact in the general economic development.
Using a time series of Gini coefficients and other quantitative instruments, the paper
provides clear evidences that, during the 2008-2014 period, the domain has increased its
concentration, Bucharest and the 10 most attractive counties being responsible for over
88% from the field’s activity at national level, in 2014. Another important fact is that
Bucharest which is responsible for almost 66% of the field’s activity, in 2008, is
diminishing constantly its importance during the analyzed period.

Using panel regression, the presented research brings clear evidence that the main
characteristics of the field (KIBS sector): number of companies, total turnover and number
of employees can be used, as independent variables, in econometric models designed to
estimate the size of the economy of the Romanian counties.
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Introduction

In the contemporary reality, when the manufacturing activities are diminishing their
attractiveness at the level of the developed economies (because of the low labor cost from
the Asian economies), the European economy is steering towards sectors where the
required knowledge and education level are significantly higher and the ratio of added
value per used natural resources is also significantly higher. In this context, the
development of the knowledge intensive business services (KIBS) - those listed under the
following Romanian NACE codes: 62, 63, 69, 71-74; these activities are listed with similar
titles under other NACE codes in other European countries - at the level of the European
economies needs to be regarded as one of the best options. Thus, another clear advantage of
the KIBS sector that is increasing its attractiveness is represented by its low level of
required natural resources which is bringing this sector closer to the directions promoted by
the sustainable development concept which is included in the Europe 2020 Strategy.

The Romanian economy, part of the economy of the European Union (EU) is following the
general trend becoming more KIBS oriented, with a clear focus on the IT sector. Therefore,
it becomes obvious that pursuing a balanced evolution of the KIBS sector at the level of the
national economy can be regarded by the Romanian policy makers as a very powerful tool
for increasing the convergence speed towards the EU level.

The paper is structured in three main sections accompanied by introduction, conclusions,
where the economic implications of the main findings are presented and by annexes, where the
main steps of the econometric modeling are clearly described. A brief literature review and a
clear assessment of the theoretical background is provided in the first section. The second
section presents in a clear manner the main goal of the research, the methodological approach
and closes with a thorough presentation of the used data. Finally, the third section focuses on
the empirical results of the analysis providing some of their main economic implications.

1. Theoretical background

Starting with 2000, the European Council draws the attention towards the business modules
and entrepreneurship where there were identified five skills required for a knowledge
oriented economy: information and communications technology, technological culture,
entrepreneurship, social skills (European Commission, 2013).

The literature does not provide a clear conceptual definition of the phenomenon of business
associations that ensure KIBS. However, a series of common elements highly promoted by
various definitions may refer to: innovation, sustainability, creative entities that can take the
form of new organizations, or existing ones (profit or nonprofit) (Rubalcaba and Kox,
2007; Shaw and Carter, 2007).

In general, a strong support of entrepreneurship intensifies the business generation
phenomenon. In addition, by analyzing the performance of countries with a strong
entrepreneurial phenomenon -with a financial, fiscal, and educational frameworks
dedicated, or especially designed and developed for supporting the entrepreneurs- the idea
according to which more businesses with strong KIBS components are created within these
countries, is highlighted.

Different authors have shown that entrepreneurship and innovation represent key drivers of
regional economic growth and prosperity, stressing in the same time a relationship between
innovation and KIBS (Phillipson et al., 2004; Knudson et al., 2004).
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An important aspect outlined in one of the most important attempts of describing the
conceptual framework specific to the activity of these knowledge intensive service
providers (Miles et al. 1995) shows the importance of the professional knowledge in the
development of the entrepreneurial phenomenon.

KIBS make a significant contribution to business productivity in certain sectors (Oulton,
2001; Baker, 2007).

First, they operate as an innovative practice which will bring later, at least to a certain
degree, an increase in other economic areas. Second, it directly supports innovation in other
sectors of the economy. Third, it plays a key role, acting as a bridge of innovative ideas and
development, in various parts of the economy (Bessant and Rush, 1995; Hargadon and
Sutton, 1997; Hargadon, 1998; Howells, 2006) and enables the application of basic
scientific ideas and knowledge, helping companies to exploit them in the best way possible
(Tether and Tajar, 2008).

2. Methodology related aspects

Along this section of the paper three important aspects are clearly described. The first sub
section deals with the goal of this entire research paper and provides a detailed description
in this regard. The second part of this section is dedicated to the methodology employed
during the presented research. In this part of the paper there will be presented a clear
description of all quantitative instruments that were used. Finally, in the last part of the
section, the data used are described and their source is presented so that any researcher can
conduct further research using this paper as a starting point.

The main goal of the current research paper is to analyze the evolution of the knowledge
intensive business services sector from Romania, for the period 2008-2014, from a
territorial point of view and to assess its impact in the general economic development.
More clearly, the paper provides a comprehensive analysis of the sector at county level,
emphasizing four dimensions of the sector: number of companies, number of employees in
the field, turnover of the companies from the field and number of new established
companies. The evolution of these dimensions both longitudinally and across counties will
be connected with the entire evolution of the Romanian business sector. The evolution of
the KIBS sector will also be presented in the broader evolution of the Romanian economy,
at county level, for the above mentioned companies. In the following sections of the paper,
the main implications of the findings reported in this paper will be extensively discussed.

The analysis presented in this paper is conducted at county level. The evolution of the four
dimensions (mentioned in the previous sub-section) of the KIBS sector are analyzed for the
period 2008-2014 both as indicators presented in absolute values and relative indicators
computed as shares from the national total. This approach enables us to also conduct an
analysis for assessing the spatial disparities (Strat, 2014) between Romanian counties. This
task is taken further by the use of a time series of Gini Coefficients which allows a
longitudinal analysis of the evolution of the disparities. Finally, the relationship between
the evolution of the KIBS sector and the entire economy of a county (the GDP at county
level is used as a proxy for the dimension of a county’s economy) is assessed through
several panel regressions.

GDP, = 3, + ,-no_ firms_KIBS, + f3,-cap_city _ pop, + /3, -urban, + &, (1)
GDP, = 3, + f3, - turnover _KIBS, + /3, -cap _city _ pop, + /3, - urban, + ¢, (2)
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GDP, = 8, + ,-no_empl _KIBS, + 3, -cap_city _ pop, + S, -urban, + ¢, (3)

Where i = 1, 2... N represents the Romanian counties, t = 1, 2... T represents the time
(period 2008-2012), Bi are the parameters; the real GDP of the counties is determined using
GDP deflator (2010=100) expressed in mil. lei; no_firms_KIBS represents the number of
KIBS firms, turnover_KIBS represents the real turnover of KIBS firms determined using
GDP deflator expressed in mil. lei; no_empl_KIBS represents the number of employees of
the KIBS companies; cap_city_pop represents the number of inhabitants of each county’s
capital city expressed in persons; urban represents the urbanization level of the county
determined as ratio of urban population in total population. The three variables: number of
firms, turnover and number of employees of the KIBS companies were used as proxy
variables in order to assess the importance of KIBS activities at the level of the entire
economy.

Even though Romania is a member of the European Union since 1% of January 2007 it does
not have a fully functional regional administrative division. Since 1998 Romania is divided
into 8 development regions which since they were created have not received an official role
(these 8 regions serve as NUTS Il units). At NUTS Il level, Romania is administratively
organized into 41 counties and a capital city, which is also divided into six sectors (which
are individual administrative units). Also noteworthy is the fact that even though the
administrative system of Romania is not fully aligned to the European practices it has done
some serious steps towards a decentralized administration, during the last 25 years - during
the communist era, Romania was, like all other communist countries, a highly centralized
administration. (Figure no. 1)
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Figure no. 1: The administrative organization of Romania
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The analysis presented in this paper is conducted using time series for the period 2008-
2014. The sources of these data are the Tempo Database, available on the web page of the
National Institute of Statistics, from Romania, the Eurostat database and the database of the
National Office of Trade Register. All the data employed in this research are presented at
county level. The data regarding the number of KIBS firms, the total turnover of KIBS
companies, the number of employees of the KIBS companies, the number of newly
established KIBS companies were obtained from the National Office of Trade Register and
they are not publicly available. From the same source come: the total number of firms, the
total turnover of companies, the total number of employees of the companies’ sector and
the total number of newly established companies, at the level of each county. Therefore,
important to mention is the fact that these data are official data and are those recorded at the
level of the Ministry of Public Finances.

The data regarding: the GDP of each county, the number of inhabitants of each county and
the number of inhabitants of each county’s capital city were downloaded from the Tempo
Database. Also using data from the Tempo Database, the urbanization level was computed
by the authors, for each county, for the entire analyzed period.

3. Results and discussions

The evolution of the knowledge intensive business services sector at the level of the
Romanian counties and at the level of the entire Romanian economy can be regarded as an
accurate indicator of the economic development level, due to the fact that all the included
services require highly educated and specialized employees.

When discussing the KIBS sector in Romania it is important to state first its coordinates at
national level, for the analyzed period. In 2008 there were 55332 companies working in the
field, at national level, and after an oscillating evolution their number reached 56784 in
2014. In the same time the total turnover increased from 25771 million lei to 34310 million
lei and the number of employees decreased from 208163 to 197225. (figure no. 2)
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Figure no. 2: The evolution of the turnover/employee
in the KIBS sector - nominal values
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What is also important to mention is the fact that the productivity in the KIBS sector
recorded an increase during the period 2008-2014. The same trend, with an increase rate of
over 40% is recorded by the productivity (when expressed in turnover/employee) of the
entire companies’ sector at national level.

Noteworthy is also the fact that during the analyzed period most of the first eleven counties
have increased their number of employees reported to the total number of employees from
their economies. This trend is also visible when looking at the evolution of the percentage
of KIBS employees (in the national number of employees) represented by the first ten (the
presented eleven, except Bucharest) counties, during the analyzed period. (table no. 1)

Table no. 1: The number of KIBS employees per 100 employees
for the most (eleven) KIBS oriented counties

2008 2011 2014
Cluj 6,60 | Cluj 8,52 | Clyj 11,56
lIfov 6,30 | Bucharest 7,67 | Bucharest 8,56
Valcea 6,18 | llfov 6,12 | Iasi 7,42
Bucharest 5,67 | lasi 5,05 | llfov 6,59
Brasov 5,24 | Brasov 4,78 | Dolj 6,25
Timis 5,23 | Timis 4,74 | Timis 5,08
Prahova 5,13 [ Prahova 4,28 | Brasov 4,92
Tasi 4,81 | Dolj 3,30 | Prahova 4,81
Calarasi 3,59 | Constanta 3,17 | Galati 4,27
Constanta 3,59 | Galati 3,07 | Calarasi 3,65
Dolj 3,50 | Calarasi 3,04 | Mures 3,39

During the same period, the percentage represented by the 10 counties with the smallest
number of KIBS employees has decreased to a value of 2.32% (after a value of 2.7% in
2008). Therefore, it is obvious that the KIBS activity is increasing in concentration in
Romania. This trend is recording a constant increase starting from 2010 (the year when the
effects of the global crisis had the greatest impact in Romania). Cluj County, Bucharest,
lasi County, Brasov County and Prahova County are emerging as growth poles in this
sector and as mentioned before their importance grows year by year. (figure no. 3)

When discussing the evolution of the KIBS turnover, the previously mentioned
phenomenon is even more obvious and the increase is much more visible. In the same time,
the decrease recorded by the weakest 10 counties is also very clear. More exactly, the
weakest 10 counties are only responsible for 1.22% (of the KIBS turnover) from the
national turnover in 2014. In the same time Bucharest is diminishing its importance,
reaching a value of 58.51% while it started at 66.43%. Therefore, it is clear that there can
be discussed over a king and viceroys effect when analyzing the KIBS domain. Moreover,
during the analyzed period, the importance of the king decreases while the importance of
the viceroys increases. (figure no. 4)
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Figure no. 3: The evolution of the percentage of KIBS employees (from the national
number) represented by the first 10 counties (except Bucharest) — percentages
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Figure no. 4: Percentage represented by the KIBS turnover in the total turnover
(first 10 counties without Bucharest) - percentages

The evolution of the average turnover/KIBS company is bringing supplementary evidence
that the domain is increasing its productivity, becoming more important at national level.
Over the period 2008-2014 the increase of the average turnover per KIBS firm was of over
29.73% while the average increase per national economy was of only 22.53%. (figure no. 5)

Another notable fact is that the average number of employees/KIBS company has
decreased with around 8% while the average number of employees/company (at the level of
the entire economy), at national level has increased with around 4%. Taking in
consideration this decrease in the number of employees together with the increase in
average turnover/KIBS company it is clear that the domain has increased its productivity
with a higher rate than the entire economy. (figure no. 6)

The increase of the disparities between Romanian counties, in what the KIBS sector is
regarded, during the analyzed period, is obvious when using the time series of Gini
coefficients which show a clear positive trend. (figure no. 7)
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Figure no. 5: Average turnover/KIBS Company,
computed at national level — real values
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Figure no. 6: Average number of employees/ Company (and KIBS company),
computed at national level — nominal values
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Figure no. 7: The evolution of the Gini coefficients (number of firms),
computed at national level (except Bucharest)
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In order to further validate the main objective of the study, the empirical analysis contains
three regression models based on panel data.

In the three econometric models, the hypothesis of random individual and/ or time effects is
rejected (Haussmann test, appendix 1). The analyzed process presented individual fixed
effects for all the three models. Also, the Redundant Fixed Effects Test-LR- rejected the
null hypothesis (fixed effect are redundant), both for individual effects and for time effects
and also for the combination individual and time fixed effects (appendix 2), in all models.

The results of the estimation process - highlighted in table no. 2 — strongly support the
hypothesis that the knowledge intensive business services sector from Romania, for the
period 2008-2014 manifests in terms of territorial distribution a significantly positive
impact on the whole economic development.

Table no. 2: The empirical results of the econometric models

Dependent Variable: GDP_REAL

Method: Panel EGLS (Cross-section weights)

Sample: 2008 2012

Periods included: 5

Cross-sections included: 41

Total panel (balanced) observations: 205

\Variable Model | Model 11 Model 111
C -42333.48*  -45188.85* -43932.44*
No_firms_KIBS 2.350350***

Turnover_KIBS 2.903080*

No-empl_KIBS 0.017164***
Cap_City_Pop 0.184366*  0.158465* 0.168587*
Urban 445.7640*  604.3404* 563.7518*
R-squared 0.992773 0.993240 0.992474
Adjusted R-squared 0.990843 0.991435 0.990464
S.E. of regression 607.5179 598.2511 609.9978
F-statistic 514.3427 550.1389 493.7529
Prob(F-statistic) 0.000000 0.000000 0.000000
Durbin-Watson stat 1.814047 1.8111 1.816437

Note:* represents statistical significance at 1% level, ** at 5% level and *** at 10% level.

Thus, the regression analysis provides further evidences supporting the findings of the
previously presented analysis, hamely that the main features of the KIBS domain: number of
firms, turnover, and number of employees can be regarded as main engines of the economic
growth at the level of the Romanian counties (the coefficients of these variables are positive
and statistically significant at several significance levels in the estimated models).
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All estimated models are valid: Prob (F-stat.) is less than 0.05, Adjusted R?= 0.99, Durbin-
Watson Stat. = 1.81. The estimators are statistically significant at several levels of
significance (see the table) and it is clear that all the three KIBS variables can be used in
different econometric models destined for estimating the size of the economy at county’s
level, (all estimators are positively correlated with the endogenous variable).

The impact and the importance of the control variables, in estimating the size of the
economy (at county level), namely: the degree of urbanization of the county and the
population of the capital city of the county, is very clearly supported by the positive and
statistically significant coefficients from the models.

The county features (individual effects), given by the specificity of each county are
captured by the coefficients &i (appendix 3 — Fixed Effects Coefficients). The differences
in the values of &i may also have as causes different characteristics of the county, among
which the increase of KIBS firms, of employees or turnover.

In order to test the hypothesis according to which the fixed effects specific to each county
can be explained by the evolution of KIBS variables, the effect of these variables on the
&i coefficients were evaluated using the following three models:

~

O, = ag + apsnr_firme_KIBS; + e 4
O, = a + a=CA_KIBS; + ¢ ®)
O, = a0 + ainr_angajati_KIBS; + e (6)

In the first model, the number of KIBS firms explains 44% of variation of &, while in the

second model, the turnover explains only 10% of the variance of the fixed effects, and at
the level of the third model, the number of employees explains at most 28% of the variance
of the fixed effects. (table no. 3)

Table no. 3: The results of the estimations for the fixed effects models

Variable Model | Model Il Model 11
C 13053.35* 3150.068* 6749.626*
No-firms_KIBS -14.33474*

Turnover_KIBS -9.77E-06*
No_empl_KIBS -2.767734*
R-squared 0.439335  0.098807  0.278857

Adjusted R-squared ~ 0.424959  0.075700  0.260366
S.E. of regression 13206.02  14962.60  13384.71
Sum squared resid 6.80E+09  8.73E+09  6.99E+09

Log likelihood -446.1768 -451.2969  -446.7279
F-statistic 30.56020  4.275978 15.08081
Prob(F-statistic) 0.000002  0.045334  0.000387
Prob(Wald F-statistic) 0.000000  0.045334  0.002093
Durbin-Watson stat ~ 2.204530 2.145 10.86

White heteroskedasticity-consistent standard errors & covariance
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In the second phase, the residuals of these models were analyzed (the part of the variation
which could not be explained by the previous presented models). These residuals could be
explained by better performance comparative with the national average in terms of
knowledge-based services and, of course, the influence of other factors with national
particularities (residual model).

The residual analysis, for the first model, which includes the influence of the number of
KIBS firms, reveals some counties with a low performance level, namely: Botosani
County, Salaj County, Harghita County, Dambovita County and Teleorman County and
some with a higher performance level (over the national average): Braila County, Galati
County, Dolj County and Constanta County. (figure no. 8)
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Figure no. 8: The distribution of residuals
for model I which investigates the county level disparities

For the second model which includes the influence of the turnover, there are also some
counties which perform below the national average, like: Salaj County Harghita County,
Dambovita County Teleorman County and Giurgiu County and some counties which
perform above the national average, like: Braila County, Cluj County, Galati County, Dolj
County, Constanta County , Brasov County and lasi County. (figure no. 9)

50000

40000

20000

Hune doara=

oy

Ii

-20000

Gilrgiu -

Da

-40000

Figure no. 9: The distribution of residuals
for model 11 which investigates the county level disparities
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In our third model, which presents the influence of the number of employees, the situation
is similar, with counties performing consistently below the national average, such as:
Tulcea County, Gorj County, Harghita County, Dambovita County Teleorman County and
Giurgiu County and counties performing above the national average, like: Braila County,
Galati County, Dolj County, Constanta County and lasi County. (figure no. 10)
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Figure no. 10: The distribution of residuals
for model 111 which investigates the county level disparities

Concluding we can state that, counties that record performances below the national
average, due to the influence of the KIBS sector, are counties such as: Salaj County, Tulcea
County, Harghita County, Dambovita County, Teleorman County and Giurgiu County
(counties with positive values for the Fixed Effects), while a superior (above the national
average) performance is recorded by counties like: Cluj County, Braila County, Galati
County, Dolj County, Constanta County and lasi County (counties with negative values for
the Fixed Effects).

Conclusions

This paper can be easily framed in the literature that analyzes the evolution of regional
disparities. Within this study, the focus is on the development of the sector of the firms that
offer a high level of knowledge (companies active in KIBS) and hence on the importance of
this area in the economy, the analysis being done at the county level.

Before proceeding to a description of the main results obtained in the current research and
their main socio-economic implications, it is important to mention one more time the main
limitation of the approach proposed in this paper. This refers to the quality of data and in
particular to the degree of inclusion of the KIBS indicators, which are based on official
reports of MFP (unfortunately not all companies comply).

Over the analyzed period, the national level KIBS area showed an upward trend in terms of
number of firms, while the number of firms in the economy has fallen, this being
interpreted as a structural shift of the economy towards a knowledge intensive domain (the
share of KIBS firms increased by over 1% on the total number of companies). In terms of
number of employees, the domain lost nearly 6% of employees over the analyzed period,
however, this number of employees represents a higher percentage with 0.7% in the total
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number of employees at national level, at the end of the period. Also, in the case of the
average turnover/firm, the KIBS area recorded an increase with over 10% higher than the
evolution recorded by the average turnover/firm in the entire business sector.

All these aspects highlighted the fact that the structural reorientation of the economy
towards the KIBS area can be explained by higher qualitative characteristics of this field (a
higher growth of the productivity).

Another important trend recorded for this area (with strong entrepreneurial character) is the
concentration of activity, i.e. development of growth poles. Over the analyzed period these
growth poles, including Bucharest, Cluj County, Timis County, lasi County and Brasov
County are becoming more attractive for this type of businesses. The results of the
estimated econometric models, displaying positive and statistically significant coefficients,
support the hypothesis identified during the literature review process, namely the one
stating that entrepreneurship and innovation (KIBS activities) are key drivers of success. At
the same time the importance of the least attractive 10 counties decreased from 1.61% as it
was the turnover of KIBS companies in the KIBS turnover of the national level in 2008 to
1.22% in 2014. 1t is important to mention the fact that in this field we can discuss about the
king and viceroy effect, Bucharest being responsible in 2008 for 65.21% of the national
KIBS turnover and of approximately 58.51% in 2014. Thus, it becomes clear that for the
implementation of sustainable development policies it is mandatory to promote measures to
reduce the concentration of KIBS activity in the above mentioned poles (Bucharest and the
first ten counties are responsible for 88.77% of the KIBS national activity in 2014). The
existence of some high county level disparities is further confirmed by the estimated
models. Starting from the estimated values of the fixed effects we can identify counties
with a high performance, namely: Cluj County, Braila County, Galati County, Dolj County,
Constanta County and lasi County and counties with a low performance, such as: Salaj
County, Tulcea County, Harghita County, Dambovita County, Teleorman County and
Giurrgiu County.

Concluding, it becomes obvious that the work done by companies from the KIBS area must
be regarded as focusing on support services for other productive activities and hence it
should rather be interpreted more as an indicator of the development level of a region
(econometric models clearly indicated that variables KIBS proposed can be used as
indicators of economic activity in a territorial unit) and not as a direct catalyst for the
economic activity of the region.

Thus, it is clear that economic activity in Romania has seen a concentration (it is obvious
when analyzing the time series of Gini coefficients) over the period 2008-2014 which,
besides the immediate effects of optimizing economic flows can have a negative long-term
effect, leading to lower economic robustness to external shocks. It is clear that the legacy of
the global crisis is represented by two Romania: the “effervescent” Romania of growth
poles that continues on the convergence path towards the EU's economic level and the
Romania of the poles of "quiet” that seems to have derailed from the convergence path.

Future research directions should include other key areas of the national economy in order
to allow the construction of a complete picture which can be used as a basis for decision
making by those responsible for the construction of macroeconomic policies.
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Annex 1. The Haussman test

Modell I:

Correlated Random Effects - Hausman Test
Equation: Model I(nr_firme)

Test cross-section and period random effects

Chi-Sq.
Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 17.899628 3 0.0005
Period random 0.000000 3 1.0000
Cross-section and period random 10.401619 3 0.0154
* Period test variance is invalid. Hausman statistic set to zero.
Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.

No_firms 1.615744 4.256779 0.644443 0.0010
Cap_City_Pop 0.123502 0.018890 0.002845 0.0499

Urban 384.711201 12.451219 59795.554033 0.1279
Modell I1:
Correlated Random Effects - Hausman Test
Equation: Modelul [I[(CA)
Test cross-section and period random effects

Chi-Sq.

Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 0.000000 3 1.0000
Period random 0.000000 3 1.0000
Cross-section and period random 85.459731 3 0.0000
* Cross-section test variance is invalid. Hausman statistic set to zero.
* Period test variance is invalid. Hausman statistic set to zero.
* WARNING: estimated period random effects variance is zero.
Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.
Turnover_KIBS 1.335049 2.839006 -0.005984 NA
Cap_City_Pop 0.174868 0.038133 0.002202 0.0036

Urban 530.758506 76.255891 57615.641495 0.0583
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Modell 111:

Correlated Random Effects - Hausman Test
Equation: Model IlI

Test cross-section and period random effects

Chi-Sq.
Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 0.000000 3 1.0000
Period random 0.000000 3 1.0000
Cross-section and period random 0.000000 3 1.0000

* Cross-section test variance is invalid. Hausman statistic set to zero.
* Period test variance is invalid. Hausman statistic set to zero.

Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.
No_empl_KIBS 0.014954 0.023677 -0.000041 NA
Cap_City_Pop 0.176227 0.042863 0.002237 0.0048

Urban 525.607211 83.539625 57835.276744 0.0660

Annex 2. Redundancy test for cross section fixed effects and period fixed effects

Redundant Fixed Effects Tests
Equation: Model Il
Test cross-section and period fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 66.865832 (40,157) 0.0000
Cross-section Chi-square 592.934446 40 0.0000
Period F 6.911486 (4,157) 0.0000
Period Chi-square 33.249848 4 0.0000
Cross-Section/Period F 62.286646 (44,157) 0.0000
Cross-Section/Period Chi-square 597.656295 44 0.0000
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Redundant Fixed Effects Tests
Equation: Modelul Il
Test cross-section and period fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 82.457039 (40,157) 0.0000
Cross-section Chi-square 633.739751 40 0.0000
Period F 6.017017 (4,157) 0.0002
Period Chi-square 29.238578 4 0.0000
Cross-Section/Period F 75.863992 (44,157) 0.0000
Cross-Section/Period Chi-square 636.083702 44 0.0000
Redundant Fixed Effects Tests
Equation: Model IlI
Test cross-section and period fixed effects
Effects Test Statistic d.f. Prob.
Cross-section F 147.535745 (40,157) 0.0000
Cross-section Chi-square 748.856827 40 0.0000
Period F 6.253882 (4,157) 0.0001
Period Chi-square 30.308468 4 0.0000
Cross-Section/Period F 134.290115 (44,157) 0.0000
Cross-Section/Period Chi-square 749.104881 44 0.0000
Annex 3. The fixed effects of the models
Fixed Effects (Cross) &;
Model I Model 11 Model 111
Bihor -13077.3 -9807.22 -10251.6
Bistrita-Nasaud 13641.29 13596.9 13114.92
Cluj -32689.7 -27783.4 -25606.9
Maramures -5898.61 -7108.95 -7090.81
Satu Mare 2172.019 1506.941 1226.565
Salaj 14091.09 12735.06 12581.37
Alba 9962.178 6571.571 7253.951
Brasov -32964.6 -30520.9 -29957.4
Covasna 10425.45 7573.423 7878.632
Harghita 19027.4 17094.47 17476.33
Mures -1355.06 -861.33 -767.926
Sibiu -10328.7 -11838.4 -11132.3
Bacau -5243.8 -3111.71 -4107.21
Botosani 4804.793 4599.904 3918.955
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Fixed Effects (Cross) ¢;

lasi

Neamt
Suceava
Vaslui
Braila
Buzau
Constanta
Galati
Tulcea
Vrancea
Arges
Calarasi
Dambovita
Giurgiu
lalomita
Prahova
Teleorman
lIfov

Dolj

Gorj
Mehedinti
Olt

Valcea
Arad
Caras-Severin
Hunedoara
Timis

Model | Model 11
-29169 -22415.4
8418.065 9400.413
9530.577 9884.19
14070.02 12677.7
-22319.3 -23408.5
4050.716 4664.107
-32309.9 -28979.3
-31327 -28742.1
6899.723 4884.552
12530.01 12593.68
1296.686 3003.89
14112.61 13154.18
18788.4 19711.98
18526.02 18479.39
15704.89 12923.16
-8892.61 -7566.45
21370.49 20451.17
31165.71 26036.25
-28325.9 -24320.6
11342.46 9820.013
2344.894 495.9392
13255.75 12109.01
5631.031 4753.897
-7690.46 -7084
4544985 1001.622
2453.722 -3769.73
-28569.1 -22405.4

Model 111
-23576.3
8821.235
9451.666
12512.57
-24023.5
4010.186
-29315.1
-29888.3

4829.78
12036.04
2562.989
12854.64
19197.47
17900.47
13136.55
-5796.95
20222.87
30469.58
-25808.9
9680.422

291.166
11875.22
4770.615

-7378.9
1382.112
-2394.74
-22359.5
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