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experienced higher growth rates. Nevertheless, the different level of
economic complexity tends to widen the gaps between territories: for
example, the German regions, whose economic structures are more
complex, have kept on widening the gap between themselves and the
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1. Introduction
From the second half of the 1990s to the 2000s, the EU single market
has undergone a period of fast political and economic integration, which
experienced an important milestone in 2004, when ten new countries
became Member States. At the same time of the EU integration,
globalization accelerated worldwide, with a number of important
economies, especially China, entering the World Trade Organization; the
strengthening of links between countries has boosted trade, capital and
migration flows. While it has been beneficial to many people all over the
world, the enhanced degree of competition and the continuous speeding
up of innovation have also enlarged the economic divide between nations
and regions. Highly competitive territories have acquired a key advantage
from the enhanced level of export, which, in turn, has brought higher
returns on innovation, widening the gap between stronger and weaker
regions, in terms of both knowledge and prosperity. As highlighted in
recent reports (see Iammarino et al 2018; Rodrìguez-Pose 2017;
Demertzis et al. 2019), in the last two decades, the tendency toward a
geographical polarization has notably grown. Additionally, in the
European Union, the inequality among regions has sharply increased,
threatening social cohesion within and between countries and becoming
one of the hardest political challenges for governments to deal with.
A key factor explaining the different paths of regional development is the
uneven distribution of the productive knowledge, as well as the different
learning skills acquired through the experience of the production (Stiglitz
and Greenwald 2014). In this sense, the structure of economic systems
well captures the set of competences available

locally. In fact,

convergence clusters often mirror groups of territories with related
knowledge basis that tend to show both similar patterns of economic
growth and a comparable evolution of the technological development
(Boschma 2005). Therefore, the gaps in prosperity across territories are
deeply influenced by their stock and the “quality” of the competences
available

locally;

from

this

perspective,

the

“convergence

clubs”

mentioned by Baumol (1986) can be intended as clusters of countries
with a similar knowledge basis and institutional setting.
The theory of economic complexity has offered an additional key to
interpret the generation and persistence of gaps across nations and
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regions (Hidalgo C. A., B. Klinger, A.-L. Barabási, R.Hausmann 2007,
Hausmann and Hidalgo 2010, Tacchella, Cristelli et al 2012; Hausmann,
Hidalgo et al 2013, ), on the basis of the local stock of competences, in
terms of its diversification, and their “quality”, intended as their ubiquity
(the more ubiquitous the less sophisticated). The theory of economic
complexity focuses on productive knowledge embedded within real
economic goods. However, “accumulating productive knowledge is
difficult. For the most part, it is not available in books or on the Internet.
It is embedded in brains and human networks. It is tacit and hard to
transmit and acquire. It comes from years of experience more than from
years of schooling.” (Hausmann, Hidalgo et al 2013)
The structure of the economy situated in a given territory is therefore a
key factor which explains both the patterns of economic growth and the
evolution

of

the

local

knowledge.

Accordingly,

convergence

and

divergence across countries and regions has a twofold connotation, as it
originates from the divide in productive competences and results in
disparities in income and wealth. This reconciles the neoclassic
perspectives of endogenous growth in terms of knowledge (Lucas 1988;
Romer 1986 and 1990) and learning by doing, with the patterns of
technological change in the evolutionary economic theory (Nelson and
Winter, 1982).
The empirical analysis develops from descriptive statistics of economic
development across the regions in the EU28 and discusses such
evolution on the basis of the initial level of competences, captured by the
structure in the economic branches. We then focus on the period 20032015 about which more detailed data are available, both on 191 regions
and on 55 economic branches (i.e. comparing structural similarities as
the parameter to measure the distance). Specifically, we construct an
econometric model which takes into account both spatial and structural
characteristics of EU regions to assess how these interactions influence
convergence and divergence. Finally, we construct an index of economic
complexity and show how it impacts the patterns of growth across the
regions.
Our findings suggest that convergence processes in EU are driven mainly
by a cluster of manufacturing regions belonging to Eastern European
3

countries. Such regions took advantage of the set of manufacturing
competences, developed during the communist era. Over that period,
they underwent a process of quick modernization thanks to the fast
integration with the value chain of the German and other productive
markets. Such regions have been able to upgrade their competences and
reach a more complex production process, which also has rapidly
improved their level of GDP per capita in comparison to other midincome regions in Western Europe. Divergence has been instead
exacerbated by the dynamics of growth of the German regions, which, on
average, have outperformed all the other regions, thanks to their highly
complex manufacturing production fabrics.
In the next section we briefly introduce stylized facts on convergences
and divergences between the European regions. The third section
introduces the methodology used to analyze the structural similarity
across the regions, it presents the econometric model used and
illustrates our empirical findings. Section five concludes.

2. Stylized facts on convergence/divergence across
European regions
Looking at the patterns of prosperity across European regions over the
last two decades, a general improvement in the living standards can be
observed, although this has been accompanied by an increase in the
absolute gap between richer and poorer regions. In 2000, the bottom
group of regions (clustered in the first percentile level of GDP per capita
at purchasing power standards, PGDP), had an average PGDP of 4,200
euros; in 2015, the same statistical data increased by more than double
the amount, to 9,600 euros (Table 1). The growth pace of the PGDP for
the regions at the bottom percentile of the distribution was faster in
comparison to those at its top (the top/bottom ratio decreased from 10.3
to 6.2). Even if the absolute divide between the richer and the poorer
regions has widened (the difference between the top percentile and the
bottom percentile has increased from 39,200 to 49,900 euros), while the
overall dispersion (measured by the relative standard deviation) remains
stable. Furthermore, the distance between the regions at the top of the
distribution and those around the median has been more persistent (the
top/median ratio has remained stable at 2.3).
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However, this overall stability hides very diversified paths of convergence
and divergence among the regional economies. Figure 1 gives a quick
overview of the change in ranking of the regions (see horizontal axis),
compared to the initial level of PGDP (logarithm) in 2003 (see vertical
axis). The graph can be sub-divided in four areas. First, the North-East
quad, where regions have been climbing up the ranking, even if starting
from better-off positions, i.e. exacerbating the divergence by contributing
to the gap in the higher end. Second, the North-West quad, where regions
have been losing positions in the ranking but started with a relatively
high level of PGDP, i.e. fostering the convergence in the high end. Third,
the South-West quad, where regions have been losing positions in the
ranking, even if they started from relatively poor initial conditions in
terms of PGDP, i.e. exacerbating the divergence in the low end. Finally,
the South East quad comprises regions which have been gaining
positions and started from relatively poor initial conditions, i.e. fostering
the convergence in the low end. At a first glance, if any convergence took
place over the period considered, this happened in the bottom part of the
distribution, mainly due to the rapid growth in GDP per capita across
regions in Central and Eastern Europe (see also Cuaresma, Doppelhofer
and Feldkircher, 2014).
Figure 2 shows the importance of Eastern European regions in driving
the process of convergence. The red fitted line shows that an estimated
rate of convergence of 3.1% (with a p-value below 1%) took place over the
period 2003-2016; such results change substantially when the regions in
Eastern Europe are not considered: the beta-coefficient get closer to 0
and loses significance. The regions which have contributed more to such
result include: the region surrounding Bucarest in Romania, the Mazovia
province and the lower Silesian province in Poland, where Warsaw is
located, the Southwest Planning Region in Bulgaria, the region of Sophia,
the East area of the Czech Republic.
[TABLE 2]
Table 2 reports the top 20 of regions for the number of positions gained
in the ranking of PGDP. The first factor that emerges clearly from the
table is that geography considerably impacted the success of regions:
apart from Malta, the top 20 are only by regions in Eastern Germany and
Eastern Europe. Of particular interest in this sense is the analysis of
5

groups of regions starting with a similar and relatively low level of GDP
per capita but experiencing different paths of growth and development.
For instance, Boltho, Carlin and Scaramozzino (2018) compare the cases
of the regions in Eastern Germany and those of the Italian Mezzogiorno,
concluding that the former were more successful in catching up with the
rest of the country than the latter. This happens because of the higher
homogeneity in terms of economic complexity, as national integration,
per se, brings convergence in consumption rather than in GDP per
capita.
The case of the reunification of Eastern with Western Germany is
perhaps emblematic to explain the rapid catch-up of Eastern European
regions with the remaining part of the EU. One would think that the
reunification between the two German blocks has exemplified the
integration of the Eastern economies in the Union. Germany has indeed
played an important role, being far the largest foreign investor in the new
countries, while Poland has been the most attractive place for German
firms. As in the case of the Ost-Länder after the fall of the Berlin wall,
Central and Eastern European regions have enjoyed a quick political
integration, supported by the EU institutions. They also benefitted from a
great amount of resources to modernize the infrastructure thanks to the
EU policy of cohesion. Finally, the convergence of the private sector has
reached highly competitive standards thanks to the foreign direct
investments, especially by German corporations.
A clear example is the quick development of German corporations active
in the automotive sector that, after the reunification, have expanded in
the Eastern Ländern. For instance, the Eastern Region of Saxony, which
hosted the obsolete automotive industry inherited from the communist
era at the beginning of the 1990s, by the early 2000s had already
modernized the automotive cluster, serving mainly the Volkswagen
corporation. A similar case study is the one of Berlin region, thanks to
the heavy investments of BMW and Mercedes. Already during the 1990s,
in parallel to the wide flows of investments in its Eastern Ländern,
Germany had already started to redirect a great part of its foreign direct
investments towards Eastern Europe, facilitating the entrance of such
countries to the single market in 2004.
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The contribution of our research is to investigate whether, in addition to
the geographical factors, the initial structure of the regional economies
might have played a role in determining their patterns of growth and
development. Sharing the point of view of economic complexity, the
productive structure of a territory mirrors the pool of knowledge, skills
and know-how available at the local level, setting the basis for the
learning

processes

from

which

long-term

economic

development

originates.
Initial evidence is provided by the analysis of the structural change
process for the top performing regions in comparison to the remaining
one, over the period 2003-20151. Figure 3 compares the difference in the
productive structure in the initial and in the final year. Top performers
had an initial weight of motor vehicles and machinery manufacturing,
which was remarkably higher in 2003 and increased even more in 2015.
This suggests that the initial competences in these two manufacturing
branches have played an important role in the success of the top
performing regions, which, in turn, have leveraged on the initial
competences to further increase the size and scale of the activities in
these branches.
We can also observe that the regions where the specialization in the
tourism sector tends to prevail at the beginning of the period, the
performance worsens over the period considered. In our opinion, this
result is consistent with the assumption of economic complexity,
according to which the learning processes are mostly nurtured by the
variety of practical knowledge used in manufacturing (Buciuni et al 2014;
Hidalgo 2015; Pisano and Shih 2012). Where the tourist supply
dominates the economy, there is a tendency to present two effects that
are not very helpful for long run growth: first, because the lacking of
other industries, tourism demand feeds external production flows, with a
low multiplier for the local economy; second, a dominant tourism
economy risks to follow the logic of rent seeking, with reduced incentives
for learning and innovation.

1

To this purpose a mapping has been realized between the two different sector classifications
used by Eurostat before and after 2007. Data are available over the full period for 11 regions out
of the top 20 and for other 213 regions. Data have been reclassified in 55 economic branches.
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In general, the reasons of the persistent gaps across regions are
multifaceted and find their roots in historical, institutional, technological
and geographical factors. Since the 1990s, a large strand of the economic
literature has been focusing on identifying the most meaningful
determinants of convergence/divergence across countries and regions,
following the path explored by Barro and Sala-i-Martin (1991) on the
basis of the theoretical implications pointed out by the Solow (1956) and
Swan (1956). A wide range of hypotheses on the key factors for
development and growth have been tested with such stream of models,
leading sometimes to contrasting results, depending on the theoretical
specification selected – the so called “open-endedness” of growth theories
(Brock and Durlauf 2001).
At the same time, the theory of economic complexity proposes an
understanding of development based on the social ability to accumulate,
share and create productive knowledge, which therefore tend to feed
through learning-by-doing processes influenced by the pre-existing
economic structure. The economic growth of regions will therefore be
stronger if there is a diversified production base that enables the firms to
employ and combine complex knowledge.

3. Capturing structural relatedness across regional
production structures
In this section we propose a model to test how the structure of regions
affects its future patterns of economic growth and the process of
convergence/divergence with other regions.
The first step is the construction of the structural square matrix, which
captures the degree of proximity of the product spaces of each region in
comparison with the others. Such matrix has the dimension 191,
corresponding to the number of regions for which the structural data are
available over the full time span. The variable used is the amount of
wages paid in each region and branch, normalized by the total amount
per region. Based on this information, we construct a symmetric matrix,
in which each cell contains the pair-wise correlation between each region
with all the others individually considered. The cells of the matrix are
filled up using information on the number of employees collected by
Eurostat, available for a balanced panel of 191 regions and 55 economic
8

branches in 2010 and 2015. The economic structure of each region is
normalized by the total number of employees.
We are therefore able to construct a product space characterized by the
technological proximity of regions. Such information is then used in a
spatial econometric model, which has been found very useful for
studying convergence across regions in various geographical contexts
(Rey and Montoury 2000; Le Gallo, Ertur and Baoumont 2003; G. Arbia,
R. Basile and G. Piras 2005; Buccellato 2007). The originality of the
model used in this specification is that we use the lag of the error term to
capture relatedness across the regional production systems, in addition
to the spatial lag of the dependent variable, to control for the effects of
geographical distance across the observations. The model specification
can be formally depicted as follows:

)
where

is the GDP per capita of region i as of date t, T is the length of

the period, α is a constant and β is the convergence coefficient, the
matrix X contains additional explanatory control variables and the
respective vector of associated coefficients γ.

is the space matrix

containing the inverse of the geographical distance and
proximity of regional production structures.

the structural

is a non-spherical

disturbance that is auto-correlated with respect to the degree of
similarity of the industrial production fabrics.
As benchmark, table 3 displays results related to the unconditional
convergence for 268 regions for the whole period 2003-2016 and for the
two sub-periods 2003-2007 - before the economic crisis - and 2010-2016
–following the crisis but excluding its two initial years. Convergence
appears to be taking place over the full period considered (the beta
coefficient is in the order of -0.0334 and significant at the 1% confidence
level) with a more pronounced pace in the time span preceding the
economic crisis (-0.0396), more than three times faster in comparison
with what happened afterwards (-0.0116). The loss of momentum of the
9

convergence process turns out to be evident also from the R-squared
which drops from around 0.302 in the earlier period to 0.066 in the end.
[TABLE 3]
Table 4 reports the same results introducing the full model presented
above. The number of observations falls from 268 to 191, i.e. the number
of regions for which structural data are available. The sample reduction
does not seem to substantially affect the results regarding the
convergence coefficients, which, even if with a slightly different
magnitude, follow the same pattern over time, i.e. with a slower
convergence pace after the economic crisis. Spatial effects are present
over the full time span and with a stronger magnitude in the last period.
The degree of similarity in the structure of the economies is also
significant but loses significance when isolating the years preceding the
crisis. These results suggest that the crisis has slow down the
convergence processes across EU regions. However, after the crisis, the
relatedness of the production structures started to affect more incisively
the economic growth of regions, as it appears from the lambda coefficient
modelled in the error term, which becomes very strong in magnitude and
highly significant.
[TABLE 4]
Figure 4 depicts the patterns of structural change across EU regions in
terms of manufacturing activities, tending to be more complex as of the
mix of competences involved in their production 2 . All the observations
above

the

line

tend

to

have

experienced

an

increase

in

their

manufacturing activities in 2015 in comparison with 2003. Among those
areas which experienced a greater increase appear once again those in
Eastern Europe – such result is more evident for the Romanian region of
Vest and for the Hungarian regions of Közép-Dunántúl, ÉszakMagyarország, Nyugat-Dunántúl. The regions consolidating their top
positions are the key locations of manufacturing activities in Germany –
Stuttgart, Oberpfalz, Tübingen and Mittelfranken. Instead, French and
British regions appeared to have undergone a period of reduction in the
manufacturing activities, whereas the Italian regions were distributed
2

We have aggregated the manufacturing activities relating to the following sectors: chemical,
pharmaceutical, electronic, electrical, machinery and motor vehicles.
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close to the line, on average not having changed their structure
significantly.
[FIGURE 4]

4. Economic complexity and regional growth
The

underlying

assumption

is

that

territories

with

comparable

production structures display similar degrees of production knowledge
and, hence, degree of economic complexity. To assess to what extent
economic complexity might have affected the patterns of divergence and
convergence across the EU regions, we use information on their
production structure and on the average degree of product complexity in
each sector, as shown in trade data. We compute a weighted average of
product economic complexity, available from the Atlas of Economic
Complexity, where the weight is provided by the value of trade of a given
product category over the total value of trade, within the two digit HS
product. This allows realizing a map between HS and NACE classification
to compute the average product complexity of the regional manufacture
structures, adopting the share of employees in each industry as weights.
Figure 5 shows the relation between GDP per capita and economic
complexity in 2003 and in 2010. For countries, the relation tends to be
positive. German regions are the ones exhibiting the higher degree of
economic complexity associated with the higher level of GDP per capita.
Economic complexity tends to capture very well how the divide in
knowledge generates gaps in prosperity across the regions. What turns
out to be evident, especially in 2003, is that the Eastern European
regions tend to be all below the fitted line. This suggests that, ceteris
paribus, such regions have a set of competences that is highly
sophisticated in comparison with the income that they exhibit and this
would imply a greater distance from their steady state. Therefore, higher
growth rates. In 2010, the distance is already reduced but there appear
to be still room for growing faster than the other regions.
[FIGURE 5]
Not surprisingly, in figure 6, which plots the average annual growth rate
of GDP per capita in terms of economic complexity, we observe that, net
of the effect of the initial level of GDP per capita, Eastern regions tend to
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grow faster than the others, generating convergence because they started
from relatively low levels of GDP per capita.
[FIGURE 6]
Table 5 includes the indicator of regional economic complexity in the
regression model to assess more precisely its impact on convergence
patterns. Over the full period, it turns out to be strong in magnitude and
highly significant. In the time span between 2003 and 2007, it remains
positive but loses significance and, after the economic crisis, it exhibits
stronger magnitude and impact. The convergence coefficient has a
stronger magnitude when the one associated to the indicator of economic
complexity loses importance. Such a pattern becomes even clearer when
the spatial lag of the dependent variable is included. This evidence opens
up the way to an additional interpretative hypothesis. In the first part of
the sample, the Eastern regions have been catching up with the rest.
Following the crisis, the convergence pattern has slow down, as the
German regions have accelerated more than the others, generating again
divergence.
[TABLE 5]

5. Conclusions and directions for future research
In this study we have analysed the patterns of convergence, in terms of
structural change and GDP per capita across 191 regions part of the
EU28. The analysis has been conducted adopting an original perspective
of relatedness measured as the pairwise correlation between the
distributions of wages paid in 55 economic branches in each region. This
procedure has allowed constructing a spatial econometric model,
encompassing also proximity in terms of similarity of the regional
production fabrics. Based on such classification, we have studied the
patterns of structural change in the network, over the period 2010-2016.
Our results confirm that the patterns of convergence across EU regions
are mainly driven by the rapid growth in terms of GDP per capita of
Eastern European regions. In addition to this, it shows that such
patterns have been accompanied to a marked shift towards more
complex manufacturing activities. One possible explanation of this
success story experienced in Central and Eastern European regions
12

could be represented by the great participation of FDI especially
originating from Germany (Crescenzi et al 2017). Economic complexity of
the production systems has helped the Eastern European regions to
catch up in the early 2000s, but has also contributed to widen the gap
between German regions and the rest in the years following the economic
crisis of 2008.
Future research should investigate the drivers underlying the patterns of
structural change further, in order to identify the triggers and obstacles
for the upgrade of economic structures across territories. This should
provide precious insights and bring better practices in areas that would
otherwise result trapped into social and economic backwardness.
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Tables and graphs
Table 1 – Summary statistics of the distribution of income in 2000 and in 2015
2000

2015

Percentiles

Smallest

Percentiles

Smallest

1%

4200

3600

1%

9600

8400

5%

6700

4200

5%

13900

9500

10%

8000

4200

Obs

260

10%

15600

9600

Obs

269

25%

14250

4200

Sum of Wgt.

260

25%

20900

9900

Sum of Wgt.

269

50%

19200

Mean

19225.38

50%

25900

Std. Dev.

9041.516

Largest

Mean
Largest

75%

23300

36000

75%

32100

59200

90%

28500

43400

90%

39400

59500

95%

32300

48700

Skewness

2.77871

95%

46700

76200

99%

43400

99100

Kurtosis

25.3568

99%

59500

167500

Std. Dev.

Skewness
Kurtosis

27760.97
13003

5.015799
51.6107
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Figure 1- The regions which contributed more to convergence 2003-2016

Figure 2 - Convergence across European regions over the period 2003-2016
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Table 2 - Top 20 regions for the number of positions gained in the ranking
NUTS2

Region

RO32

eșt - Ilfov

GDP per
GDP per
capita in 2003 capita in 2016

Ranking
2003

Ranking
2016

Growth of GDP per
capita between 2003
and 2016.

13900

40400

229

26

14,67%

PL12

Mazowieckie

15800

31700

212

76

7,74%

MT00

Malta

17600

27800

190

119

4,46%

DEG0

Thüringen

16900

26700

198

130

4,46%

DED5

Leipzig

19200

29000

170

103

3,93%

BG41

Yugozapaden

10300

22800

244

184

9,34%

DED4

Chemnitz

16800

25800

200

141

4,12%

DED2

Dresden

19000

28100

172

113

3,68%

DE40

Brandenburg

17300

26100

193

135

3,91%

DE24

Oberfranken

22000

33400

116

60

3,99%

LT00

Lietuva

10200

22000

245

193

8,90%

PL51

Dolnoslaskie

10600

22100

242

190

8,35%

DEE0

Sachsen-Anhalt

16900

25100

198

148

3,73%

CZ06

Jihovýchod

14600

23600

224

176

4,74%

EE00

Eesti

11000

21900

240

194

7,62%

DE93

Lüneburg

17800

25700

188

143

3,41%

PL41

Wielkopolskie

11000

21700

240

197

7,48%

DE94

Weser-Ems

21800

31500

122

79

3,42%

DEB1

Koblenz

21600

31100

125

84

3,38%

SK01

Bratislavskj Kraj

26900

53700

47

6

7,66%
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Figure 3 –Structural change in top performers with respect to other regions
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Table 3 – Unconditional convergence with GLS
1
Average
annual
growth in
GDP per
capita
2003-2016

2
Average
annual
growth in
GDP per
capita
2003-2007

3
Average
annual
growth in
GDP per
capita
2008-2016

-0.0334***

-0.0396***

-0.0143***

(0.00327)

(0.00532)

(0.00242)

0.358***

0.445***

0.158***

(0.0326)

(0.0531)

(0.0244)

VARIABLES

Initial GDP per capita in logs
Constant

Observations
R-squared

268

268

268

0.382

0.302

0.106

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 4 – Unconditional convergence with GLS spatial regression including a spatial lag of the dependent
variable and an error term auto-correlated according to the regional production structure estimated
through 2sls.

Initial GDP per capita in logs

(1)

(2)

(3)

(4)

(8)

(12)

Average
annual
growth in
GDP per
capita
2003-2016

Average
annual
growth in
GDP per
capita
2003-2007

Average
annual
growth in
GDP per
capita
2010-2016

Average
annual
growth in
GDP per
capita
2003-2016

Average
annual
growth in
GDP per
capita
2003-2007

Average
annual
growth in
GDP per
capita
2010-2016

-0.0384***

-0.0423***

-0.0120***

-0.0331***

-0.0433***

-0.0126***

(0.00388)

(0.00671)

(0.00371)

(0.00305)

(0.00443)

(0.00342)

0.824***

0.260**

0.662***

(0.109)

(0.131)

(0.141)

33.28***

-0.697

9.880***

(5.759)

(1.649)

(1.892)

Spatial lag of dep.var.
Structural lag of in the error term
Constant

Observations
R-squared

0.408***

0.472***

0.144***

0.334***

0.470***

0.136***

(0.0387)

(0.0671)

(0.0370)

(0.0297)

(0.0438)

(0.0341)

191

191

191

191

191

191

0.446

0.320

0.071

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 4 – the evolution in the structure of employees in relation to highly sophisticated sectors.
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Figure 5 – economic complexity and GDP per capita across EU regions.

Figure 6 – economic complexity and average annual growth in gdp per capita across EU
regions (net of the effect of initial GDP per capita).
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Table 5 - Convergence and economic complexity, GLS and 2SLS.

VARIABLES

Initial GDP
per capita in
logs
Indicator of
economic
complexity

(1)
Average annual
growth in GDP
per capita
2003-2016

(2)
Average annual
growth in GDP
per capita
2003-2007

(3)
Average annual
growth in GDP
per capita
2010-2016

(4)
Average annual
growth in GDP
per capita
2003-2016

(5)
Average annual
growth in GDP
per capita
2003-2007

(6)
Average annual
growth in GDP
per capita
2010-2016

-0.0426***

-0.0444***

-0.0185***

-0.0382***

-0.0441***

-0.0190***

(0.00410)

(0.00692)

(0.00390)

(0.00303)

(0.00498)

(0.00299)

0.0375***

0.0195

0.0580***

0.0146

0.0105

0.0333***

(0.0134)

(0.0202)

(0.00884)

(0.0127)

(0.0212)

(0.0113)

0.884***

0.251*

0.677***

(0.0874)

(0.135)

(0.135)

Spatial lag of
dep.var.
Constant

Observation
s
R-squared

0.448***

0.493***

0.204***

0.383***

0.478***

0.197***

(0.0404)

(0.0688)

(0.0386)

(0.0300)

(0.0493)

(0.0297)

191

191

191

191

191

191

0.465

0.323

0.192

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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