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Abstract

This paper aims to disentangle the effects of wariypes of public infrastructure investments
on the regional specialization of broad sectorg@inomic activity. The dataset originates
from the Monitoring Information System of the Gregkvernment concerning all public
investment projects funded by the European Comomissind national resources at the
prefecture level during 2000-2008. A system-widedeioof panel regression equations is
employed so that to recognize the significance mdtially fixed effects and that the
determinants of specialization vary with each dpesector. The role of market access on
specialization is found to be conflicting with thaft regional public investments, especially
with regard to road expenditure. In particular, te@uction of specialization of manufacturing
is associated with improved market access. Howévereased regional investment shares on
roads, airports and seaports are related to higpecialization of manufacturing. Last,
reduced specialization of non-financial servicesassociated with more regional public
investments in roads, but it is inversely relatedriore regional public investments in ICT

and R&D, as well as higher market access.



Epnepikny avaivon g emiopocns TOV ONUOGLOV ETEVOVCEMV GTV

nepreeperok] eEerdikevon otnv EALGO 0

Oe60mpog Totkepng, Kévipo Ipoypappotiopot kot Owovopukdv Epevvav (KETIE)
Kijung Boywtloylov, Tunua Aebvoig Xpnuotootkovopukng, Iavemotio I-Shou,Taifdv

Hepiinyn

H gpyocio éxel g kOpLo o100 Vo dtoy®picel TG EMOPACELS TOV ONUOGLOV EMEVOIVCEDV OV
KOTNYopio LWOSOUNG OTNV TEPLPEPELOKT €EE10TKEVON TV EVPVTEP®V KAAOMY OTKOVOUIKTG
dpaoctnpomrag omv EAAGda. Ta dedopéva Paciloviar 6to Orokinpopévo [Tinpogoprokd
ootua e EAAvuc g kuBépvnong kot agopodv OAeg Tic Tpaypatomoineiceg damdveg yio
enevovoelg mov €yovv ypnuatodotndel and Evpomaikovg kot eBvikovg mdpovg kotd tnv
nepiodo 2000-2008,0¢ emimedo Nopov. To mpoPAnua dapoppdvetor ®g Eva cOoTa €61
e€looemv He 0edoUEVE OLOCTPMUATIKOV YPOVOGEPAOV Yio KABe KAASO TNG OWKOVOUIKNG
dpaoctnpomtag. Xopeove pe v EAXTAT., ot &1 KAAd01 avaQEPOVTaL GTOV TPOTOYEVN
Topén, TNV UETAMOINGT, TIG KOTOOKELEG, TIC UN-YPNUOTOTICTOTIKES VANPECIES, TIG
YPNUOTOTIOTMTIKEG VANPECIES, Kol TIG Aowég vmnpeoies. H ouykekpipévn otkovopeTpikm
pebodoroyia emtpénel Tov KAOOPIoUO TG EMOPACTC TOV YOPIKA GTAOEPDV TOPAYOVI®V GTNV
eEedikevon kdbe kK adov. Eniong, avayvopiletor n mbovny dmapén GLGYETIGUOV HETAED TOV
ocuvaptnoewv e&edikevong kdbe KAAOOL Kot OTL 1 €MOPOCN TV TPOGIHOPLOTIKMV
TOPAYOVTOV UETOPAAAETOL avAAOYD HE TA KAOOWKA YopoKINPloTikd. Ot TpocsdloploTikol
TOPAYOVTEG APOPOVV, €KTOG OmO TIG ONUOCIEC EMEVOVOELS OVOL KATNYOPio VTOOOUNG, TNV
mnBuouiakn Tokvotnta, 0 Kotd kepoinv meprpepelaxd AEIL, v npdcsfacn oty ayopd,
oV  eKEPALETal ®G GLVVAPTNON TNG SVVNTIKNAG ayopds, Kot o avlpomvo kepdiato. Ta
ATOTEAECUATO OElYVOLV TNV VTOPEN OGS ONUOVTIKAG OVIOY®VICTIKNG oY&onsg Hetald g
TpdSPoonc otV ayopd Kol TV ONUOGIOV ETEVOVLGEMY, KUPIOE 6 0000G, OGOV aPopd GTNV
enidpaocn Tovg oty meplpepelokn e&ewdikevon. H oyetkd younAn eewdikevon ot
petamoinon tetvel vo cuvoéetat BeTikd e T PeATiovpeV TPOGRACT) O QYOPES, KOl OPVITIKG.
pe T ovEavopeva pepidla ETeVOVCEMV G€ 0000G, AMUEVES Kol aePOOPOULN. 26TOGO, 1 GYETIKA
YOUNAY] €EE1OIKEVOT OTIC UN-YPNUOTOTICTOTIKES VINPEGIES TElVEL Vo cuvOEeTan BeTikd pe To
avénuéva pepidia emevohoewv o€ 00KA €pya, KOl apvnTike pe To. avénuéva pepiota
EMEVOVCEMY GE TEYVOAOYIEC TANPOQPOPIKNG KOl EMKOWVOVIOV Kol £pyo £PELVOG Kol

TEXYVOAOYIKNG aVATTLENG, KOOMC Kol PE TN HeYyaAvTEPN TPOGPOoT) O QryopEc.



1. Introduction

Regional specialization typically refers to theatele specialization of a region in a specific
(sub-)sector of economic activity (e.g., agricidtumanufacturing, services), with respect to
the other regions of a given spatial economic er{gtg., a country). Various theoretical
frameworks have been developed to study and expgional specialization patterns. Earlier
attempts are dated back to the development of ide@bout external scale economies
(Marshall, 1890), international trade (Ohlin, 193&)d industrial location (Isard, 1956).
Henderson’s (1974) theory explained specifically diptimal size and distribution of cities in
relation to the specialization and the scale okemdl economies of each industry. Later,
Krugman’s (1991a) pioneering work has been an itapbrstep to bring international
economics and regional economics closer togethért@ardevelop an integrated theoretical
framework of industrial location that encompassémments of trade theory, economic
geography and urban economics.

Despite these theoretical developments, the exiiemaf the level and patterns of
regional specialization (and diversity) has atedcthe attention of the literature only since
the last decade, mostly at the cross-country I¢Kalemli-Ozcan et al., 2003; Stirboeck,
2004) and, at a lesser extent, at within-countryy ¢Duranton and Puga, 2000) or
(sub)regional level (Bishop and Gripaios, 2007). #ie regional level, (increased)
specialization has often been found to make regioihgerable to local or global recession of
major activities. This is because it may ‘captutiedse activities into specific ways of
production and limits their ability to adapt to olgas (adaptive capacity) and innovate in a
new economic environment (Martin and Sunley, 2003)pposite, diversity may arguably
promote entrepreneurship, economic stability amdyterm growth prospects (Chapman et
al., 2004; Siegel et al., 1995), particularly, tiffacilitates Jacobs-type spillovers that arise
from the interaction of firms in different sectgfgenken et al., 2004).

Nonetheless, the regional technological speciatimatan be an asset when a critical
mass is achieved, especially in smaller regionsr(&p, 2005). Under certain circumstances,
regional specialization may boost the industrigjrape and technological progress (Zhou et
al., 2011). But such agglomeration patterns argelsr considered to be associated with
industry growth and productivity in the short ruather in the long run (Hanson, 2001). For
the case of Greece, Fotopoulos et al. (2010) fabad relatively more specialized regions
grow faster, on average, in employment terms, thaness specialized ones, but this effect

mostly relates to the growing economic sectorseratiian the declining ones. Therefore, as it



was recently stressed by Prager and Thisse (2@i&) is no clear-cut conclusion about
whether more (less) specialization and less (mdikarsification should be more appropriate
for the development of a region.

In order to understand this relationship and desigitable policies, the main drivers
of specialization should first be recognized by mkang a multitude of factors, such as
market access, human capital, agglomeration ecasoamd economic performance in the
region. Moreover, this paper concentrates on faatdrose impact on specialization has been
hitherto neglected or overlooked in the existirtgriture, and it suggests a methodological
approach for taking them into account. Specificaliyperforms a system-wide econometric
analysis of how policy factors related to the regioallocation of public investments have
jointly affected the specialization patterns oftsggdaeconomic activity in Greece, at the sub-
regional level of prefectures.

In contrast with other relevant studies in therdéitare, the current one investigates the
regional specialization of broad sectors of ecomoaditivity in the country, rather than the
whole economy or only a specific sector (typicalyanufacturing). This is because public
infrastructure investments and other covariates ltare diverse (non-uniform) effects on
specialization across different sectors in a rediBeaudry and Schiffauerova, 2009). As
explained by Brulhart and Mathys (2008) and de Geaal. (2012), these differences can be
related to the nature and tradability of produatssus that of services, the kind of services
(financial vs. non-financial, private vs. publicegar) and the resource, labor, capital and
knowledge intensities of sectors. Additionally, rinecan be systematic variations in the
underlying technology, spatial resource mobilitydustrial structure and competition
conditions (Bishop and Gripaios, 2007; Billings alwhnson, 2012).

The paper is organized as follows: Section 2 ptssire theoretical background and
literature review. Section 3 describes the data tseepresent regional specialization and the
explanatory variables, and the specification ofdixstem-wide econometric model. Section 4
demonstrates the patterns of regional specializatiésreece during the study period. Section
5 reports and discusses the results of the embaitaysis. Section 6 provides conclusions

and policy implications.

2. Theoretical Background and Literature Review

Theoretical models of regional specialization canbipoadly categorized into three distinct

frameworks, i.e., those of traditional trade theamgw trade theory, and new economic



geography (NEG). In the traditional trade theomglustry location is determined exogenously
by regional characteristics. From a regional s@emperspective, this theory underpins
location advantage models, where the regional cheniatics are the sources of the supply-
driven (production factor-related) location advaes In this framework, if there are no

differences in the exogenous regional charactesigir if trade/transport costs are extremely
high, then, economic activities will be perfectiggkrsed across space.

New trade theory (e.g. Krugman, 1980; Helpman amdgkian, 1985) focuses on
industry-specific characteristics and domestic mtdize. The theory predicts the “home
market” effect, where regions specialize in andoekphose products in which they have a
large domestic market. Here the interplay betwemonemies of scale and trade/transport
costs is crucial. Firms are spatially concentratedne region (with the largest demand) in
order to realize scale economies and minimize td#s. The importance of the domestic
market for location and specialization patternals® emphasized in the central place models
of the regional science and geography literatueafurst and McCann, 2007).

In the NEG framework, regions are assumed to batiictd in all aspects and the core-
periphery pattern is determined endogenously. Atrairfsymmetric equilibrium” can result
in a new locational equilibrium, where productiaddademand structures across regions are
no longer identical. Industrial location becometrely endogenous, because of either market
size spillovers (Krugman, 1991a) or vertical (inputput) linkages among industries
(Venables, 1996), which can induce circular proeessf agglomeration. First, closer
economic integration can lead two identical regidos become differentiated into a
manufacturing core and an agricultural periphegcddd, it can lead to the concentration of
vertically linked industries in one location. Thetocome in both cases is the creation of
divergent regional specialization patterns.

Based on this framework, public policy measurehisagthose related to the amount,
spatial allocation and composition of investmerdan have a significant impact on the
specialization (or diversification) of economic iaties. Specifically, regional policy,
according to the traditional location/trade theangy focus on improving those determinants
associated with the location advantages of a rediba NEG framework further suggests that
regional policy must take into account various rirgkated factors operating in the spatial
economic system (Baldwin et al., 2005). Specificalhe same measure that has already been
implemented in a given setting can produce a diffeoutcome when implemented at another
setting. Besides, relatively small policy interniens can produce a large impact on regional

economic activity, in cases where no large diffeemnexist in the spatial distribution of
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industry and agglomeration economies. In such aast® a policy first implemented in a
region can cause inward industry relocation andvgrg agglomeration economies.

Particularly with regard to the impact of publidrastructure investments, existing
theoretical interpretations and a few empiricatlfings are rather ambiguous about whether
such investments are linked with a more specialaediversified economy in a region. Holl
(2004) found that new road infrastructure firstilitetes sectoral concentration, which is then
accompanied by geographical dispersion of manufacfualthough this impact varies across
industries. Horst and Moore (2003) showed the erc of a statistically significant positive
association between road capacity/quality and imdisdiversity. This relationship was
attributed to the fact that investment for bettigghtvays fosters the industrialization process
and increases the degree of diversity in the ecgnéonboth rural and urban areas.

On the contrary, Anderson et al. (2010) used &-shdre analysis to demonstrate a
process of transformation from a goods producirgnemy to a service economy along two
US highway corridors. This outcome could be intetpd by the fact that transport cost
reductions and service improvements expand the etgrflor firms, so that economies of
different localities and regions are linked withcleaother and are shifted from local and
regional autarky to increasing specialization arade. Additionally, Kadokawa (2011)
showed the influence of highways and other trarisggnvices on the formation of industrial
specialization, especially in more traditional ljlig types of industries, which are more
dependent on raw material inputs, compared to oithe@ustries, such as those of high-
technology, which are attracted to metropolitaraarthat are better equipped with transport
means.

The magnitude of the impact of some investment pacialization may vary
according to the typology and scale of infrastrietuand the resulting changes in the
attraction of economic activity or the accessipjlior both. Economic activity is arguably
dispersed with high transport costs, as firms needupply markets locally. By reducing
transport costs, the connectivity between core @eriphery increases and firms do not need
to spread out to serve markets locally. In thisseerlower intraregional or inter-urban
transport costs favor the development of a systénspecialized cities, whereas higher
transport costs favor the development of a systémhiversified cities (Abdel-Rahman and
Anas, 2004). Nonetheless, it is noted that diffeemsumptions adopted in theoretical models
of land use and transport may lead to divergentlosions about the impact of transport cost

and investment on regional specialization.
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Furthermore, investments in different modes cafdwarying reductions of transport
cost through increasing network connectivity anenoperability, and interact with different
aspects of market access in areas with differesinbas mix (Alstadt et al., 2012). The higher
density and lower cost of road and public transporninections can reduce transport input per
unit of production, improve market demand and kality of (just-in-time) good deliveries
and diminish inventories and storage cost, leatingicreased industry agglomeration and
productivity gains (Shefer and Aviram, 2005; Grah&@07; Chatman and Noland, 2011;
Song et al., 2012). But new transport modes maypebdewith old ones and induce additional
costs when they have to be integrated with thetiagisetwork and increase the total distance
covered (Combes and Linnemer, 2000). Different $ypieinfrastructure can act on different
sources of market size and production cost asynesednd, hence, lead to different spillover
effects (Banister and Berechman, 2003; Ottavia®082 In the case of transport hubs and
gateways (e.g., airports and seaports), which aarstitute part of wider infrastructure
corridors, there are persistent lock-in effectself-reinforcing agglomeration, as generated
by the interaction between increasing returns aleh@ transport costs (Fujita and Mori,
1996). According to Fujita et al. (2001), thereaighreshold beyond which these lock-in
effects vanish and a shift of the existing pattefrspecialization to a new one (“punctuated
equilibrium”) is triggered.

Moreover, investments on (transport) infrastructaceoss different (intraregionak
interregional) scales interact with each other iafidence the spatial economy of the regions.
On the one hand, a reduction of the interregioraigport cost has been found to increase
polarization of the space economy, but a redudaifdhe local transport cost in less developed
regions favors a more balanced development (Krugrm881b; Vickerman et al., 1999;
Martin, 2000). On the other hand, it has been atgtieat improved interregional
infrastructure can support a more even distributbeconomic activities when the prices of
non-tradables are much lower in less developednsgand when it promotes long-distance
commuting (Puga, 1999; Ottaviano, 2008). Mora andrého (2011) demonstrated that
enhancements in the interregional transport netvamdessibility have gradually led to a
decrease in the regional specialization in the pema Union (EU) countries. This finding
contradicts with that of Martin and Rogers (1998h0 argued that accessibility is associated
with higher diversification at the first stages tie integration process and higher
specialization at the later stages. Divergent padteof spatial organization of industries

between the international and domestic (and regioleaels may also appear due to
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simultaneous dispersion and agglomeration forcemaat different geographical scales
(Cutrini, 2010).

As far as other types of infrastructure investmeésntsoncerned, those on Information
and Communication Technologies (ICT) can facilitdte long-distance communication at
decreasing costs, which may imply a weakening efdttractiveness of the core region and
reduced need for the geographical proximity of &r(a.g., loannides et al., 2008). However,
ICT investments can promote knowledge spilloveosjad interaction and learning processes
so that enhance the spatial agglomeration of imésste.g., Gaspar and Glaeser, 1998; Hong
and Fu, 2011). Investments on Research and Develap{R&D) activities are also typically
associated with knowledge spillovers and innovabériirms, which increase the levels of
industrial agglomeration in a region (Lovely et 2005).

Summing up, public investments in different catégprof the transport sector and
other infrastructure networks can significantlyeaff (either positively or negatively) the
specialization of economic activity in a region.elpresent study jointly considers the impact
of investment in various types of physical infrasture (road, non-road transport and non-
transport, such as energy, ICT and R&D) on theorai specialization of distinct economic
sectors. The effects of several control factorstaken into account, including market access,
human capital and agglomeration economies. Theviollg section describes in detail the
measurement of regional specialization and theaggtbry variables used in the present
study.

3. Data and Econometric M ethodology

3.1. Description of data for specialization and explanatory variables

The principal aim of the study is to identify thepact of different types/categories of public
investments on regional specialization. For thigopse, a unique and comprehensive dataset
Is constructed, as originated from the Monitorimjotmation System (MIS) of the Greek
government, which archives realized expenditurermétion (in actual spending euro) about
all public investment projects funded by the Eusp&ommission and the Public Investment
Program (PIP) of the country. The realized expeméibffers a precise metric of the public
investment activity, with detailed information albais temporal and spatial distribution. The
analysis is carried out at the administrative sdienal (NUTS IIl) level of prefecture.

Expenditures concerning large-scale infrastructimeestments spanning more than one
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prefecture are geographically approportioned adogrdo the area covering in each
prefecture. The study period spans between 2008;2@hich encompasses the third
programming period 2000-2006 of the Community Suppoamework (CSF) and the first
years of implementation of the National StrategefédRence Framework (NSRF) 2007-2013
of the European Union.

Based on the Hellenic Statistical Authority (ELST)ASix broad economic sectors are
distinguished here, according to the statisticaksification of economic activities in the
European Community (NACE, Rev. 1.1):

(1) Agriculture, hunting, forestry, fishing, mining agdarrying.

(i) Manufacturing, including energy.

(i)  Construction activities, including demolition andtes preparation, general
construction, installation and completion works,darenting of construction
equipment.

(iv)  Main non-financial services: wholesale and retaitle, repair of motor vehicles,
motorcycles and personal and household goods,shatel restaurants, transport,
storage and communications.

v) Financial services: financial intermediation, resdtate, renting and business
activities.

(vi)  Other non-financial services: mainly encompastiidic-sector services, such as
those concerning public administration and defersoejal security, education,

health and social work, sports, entertainment aftie.

Namely, there is a total number of 51 (prefecture®) (years) = 459 x 6 (sectors) = 2754
observations.

The Location Quotientl(Q ) is a widely accepted and well interpreted indéxegional

specialization, which depicts the degree of come#ion of a sector in some region
(Krugman, 1991a; Glaeser, 1992). The measure ofof. ectori in regionr in year period

t is defined as:

_ \/irt /Vrt
LQi = VN, 1)
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whereV.

irt

denotes the gross value added (GVA) of sector regionr, V, the total GVA
(of all sectors) in regiom , V, the national (of all regions) GVA in sectorandV, the
national GVA of all sectors. ILQ >1, the clustering of firms of sectorin regionr is larger
than the national average; hence, sectisr relatively specialized in that region. If LQ <1,
sectori is relatively underrepresented in regionlf LQ =1, the specialization of sectorin

regionr equals the national average.

The determinants related to the public investmentables correspond to different
expenditure categories, depending on the type fohdtructure. The eleven categories of
public investment (and their country-wide perioaage expenditure shares) are: (i) roads,
including bridges (24.6%), (ii) railways (6.3%)ijX&irports and aviation (1.1%), (iv) seaports
and maritime transport (1.6%), (v) urban publiasgort (2.3%), (vi) energy production and
distribution infrastructure (0.7%), (vii) ICT (4.0%(viii) R&D projects for promoting
innovation and product quality (1.7%), (ix) envirental projects, including water supply,
sanitation, wastewater treatment, flood preventisite regeneration, and upgrading of
cultural and leisure areas (16.4%), (x) agri-foodustry projects, including livestock, fishing,
forest restoration, aquaculture and alternativanfanvestments (9.9%), and (xi) social
infrastructure and services, including educatioainting and employment, health and social
welfare, public safety and security (31.3%). Theioss types of transport investments,
together with those of energy and ICT, constitiie nain sources of planning, design and
operation of infrastructure networks in the countipwever, it is mentioned that, given the
peculiar geomorphology of the country and a mudtwf other factors (Tsekeris, 2011), their
expenditure shares present significant variatiangss regions.

In addition to the various types of public inveshtsg regional specialization can be
also influenced by other factors, for which dethitkata at the prefecture level are available.

These factors refer to:

(a) Market potential, as a measure of market accesméoket size), which reflects the
importance of scale economies and transport ctistscognizes that the location of
firms in a sector may be differentially dependenttbeir proximity to customers or
output markets, to have the largest possible mddketelling their products/services.

Following Harris (1954), the market potentMP, is expressed as a function of the
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weighted average of the gross regional product (GRREhe regionr itself as well as

its neighborsr’, where the weights are inverse to the bilateistadiceD,,

MP, =% G;'?’ (2)

r'#r rr’

The above definition adopts the rough but reas@napproximation that one percent
increase in the bilateral distance causes the madaess to region to fall by one

percent. The distancB,, relates to the road network length between theraieh

(capital) of each prefecture. In the case of islprefectures, the coast-wise shipping
network length is taken into account.

(b) Human capital endowment level, which is here proxig the ratio of the students
graduated from the secondary education with exteligade to the total number of
school graduates in a prefectur€his definition relates human capital with talend
the potential for highly qualified labor in that gbecture, which may foster the
concentration of firms of a sector, due to bend@itknowledge spillovers.

(c) Density of population, as a proxy for the effecagfjlomeration economies, and

(d) Regional level of development, which may depict tibtal economic performance of
the region, proxied by the per-capita GRP.

3.2. System-wide econometric modeling of regional specialization

Due to data unavailability at a detailed sub-regiolevel, we cannot include variables
reflecting some determinants associated with thdetsoof general trade theory and NEG,
further than those of market potential and humapitah These unobserved variables,
together with other ones not related to public@glhelp to produce unbiased (from omitted
variables) and precise coefficient estimates (irmseof the magnitude of the effect) of the
investment variables, which are the primary focuimeestigation.

Specifically, the panel structure and limited tiperiod (spanning over relatively few
years) of the study are exploited here. In thisrtspanel framework, unobserved factors

attributed to trade theory (e.g. regional compeaeatidvantage due to factor endowments or

! The specific human capital index was selecteduf® here because it was found to yield a coefficiéth
(higher) statistical significance than other rel@vaetrics, such as the school enroliment and gitémuratios.
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labor productivities) and NEG (e.g. vertical linkesgor market size) may be plausibly
assumed as remaining unchanged (or only slighiygld), as considerable time has to pass
for those changes to occur. Hence, they can béttess constants in the panel regression
equations, in which they are captured by the figddets. On the other hand, the magnitude
of public investments (funded by both EU and natloresources) has been considerably
changed during the given time period, with an ageraverall rate of increase that exceeds
21% per year (from €861.4 million in 2000 to €4@sMillion in 2008f. Therefore, the
inclusion of unobserved omitted factors (fixed ef§ helps to avoid an upward bias in
estimating the impact and statistical significarafethe public investment variables on
regional specialization.

In order to take into account the fact that theaotpof public investments and other
factors may vary across sectors, a system-wide Ingdapproach is proposed here. This
approach explicitly recognizes the three-way vamaof determinants, with respect to region,
time and sector. It also addresses the cross-s¢atquation residual correlation, which
accounts for possible inter-industry linkages ammagjonal specialization patterns (Lanaspa
Santolaria et al., 2012). The explanatory variablesintroduced as lagged one period so as to
avoid contemporaneous bias. The presence of dysaanid correlated group-effects, as the
result of particular regional advantages sougheagh industry, and time-specific effects in
the model structure increases the precision andist@mcy of parameter estimates. Hence, for

the causal analysis of regional specializationterms of theLQ , a system of fixed-effects

panel regression equations is specified, as follows

K
Lert = al +Zk blk Zlkrt—l + Cl Ilelrt-l + dl HClrt-l + el GRPlrt-l + 1:1 PDlrt-l + glr 6r + hlt 9t + &

K

LQirt = a1 + zk blk Zikrt—l + Ci MPirt-l + di HCirt-l + el c;RPirt-l + fi PDirt-l + gir 6r + hit et + & (3)

K
LQGrt = a6 + Zk b6k ZGkrt—l + CG MPGrt—l + dG HCGrt—l + eﬁ GRI:ert—l + f6 PDGrt-l + ger 8r + h6t 0t + €e

In this system of six panel regression equations, for each broad economic sector

i=1...6, there areK types of public investment variabl&s, , with k=1,...,K, at each

prefecturer and time (year}, andb, are the corresponding coefficients. The expressfon

2 All prices have been deflated in constant valigsgithe 2005 base year.

17



these variables as shares of the total public spgnd prefecturer and timet signifies that
their magnitude can relatively change between eattler and the existence of budget
constraints. For robustness purposes, the effetgional specialization of public investment
variables in real terms (i.e., constant 2005 yearep) is also tested (Section 5). The other
explanatory (control) variables refer to the maretential MP), human capital KIC), per-
capita gross regional product (GRP) and populatiensity (PC), wherec, d., ¢ and f

are their corresponding coefficients for seator

Moreover, &, are time-invariant prefecture-specific dummies,thwig, the

corresponding spatial dummy coefficients for secdtpwhich account for unobserved or

omitted heterogeneity, an@, the prefecture-invariant time-specific dummiesthwh, the

corresponding time dummy coefficients for sedtoihe former dummies may capture the
influence of factors that do not vary over timey.egeographical location, land morphology
and climate conditions, while, the latter ones itifeience of factors that do not vary across

regions, e.g., technological changes, and EU aritbnad fiscal policies for the whole
country. The termg, ~ N (0,0°) denotes the serially uncorrelated random distubaf the

regional specialization of each sector
The present system comprises a set of Least-Squegeations with Dummy

Variables (LSDV) that leads to asymptotically afitt estimators, unlike Ordinary Least
Squares (OLS) which do not guarantee efficientestiés of the model coefficients (Baltagi,
2005). It constitutes a three-way model, which egpropriately treat the sector-region
interactions and panel effects of the dataset aodiges robust estimates. The estimator
which is used to solve the model, that is linegpamameters, refers to the iterative method of
Seemingly Unrelated Regressions (SUR) with fixef@a$, which enables to capture time-

and prefecture-invariant effects specific to eamtt@ on specialization.

4. Patterns of Regional Specialization

This section briefly investigates the patterns egional specialization in Greece and their
trends over the study period 2000-2008. The exmoyaanalysis is based on the calculation

of the LQ indices in each region (prefecture) in eachhsd six broad economic sectors.
Before examining the regional specialization iratige terms, i.e., in terms of the LQ, it is

informative to look first at the spatial distribomi of economic activities in the six sectors
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across the 13 NUTS Il regions. The analysis, whisks the GVA per sector, indicates the
extent of absolute concentration or specializatbthe regions in specific activities within

the country. The results are illustrated in Figuresd 2 for 2000 and 2008, respectively.

Figure 1. Spatial distribution of the total sectoral GVA in the six broad sectors across 13
NUTSII regionsin 2000
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Figure 2. Spatial distribution of the total sectoral GVA in the six broad sectors across 13
NUTSII regionsin 2008
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It is immediately evident that many sectors areceotrated in Attiki (the Athens
region), particularly financial services (>50%). dontrast, agriculture in the capital region
exhibits a very small share (<5%) in the total agitural production of the country. Kentriki
Makedonia, in which the metropolitan city of Thdesii is located, has also significant
shares of the total activity in Greece in seveeatas, including agriculture (about 20-21%).
This NUTS |l region is more diversified compared Attiki, wherein financial and other
services are very important. The remaining regiarsch population wise are much smaller
than the above two ‘central regions’ of the counéhibit low shares in most sectors with a
few exceptions, especially in the case of agricaltumanufacturing and construction.
Regarding the temporal trends of specializatiorwbeh 2000 and 2008, Attiki notably

strengthens its dominant position in the variousise sectors, as well as in manufacturing.

Table 1. Average leve of regional specialization level (LQ ) by sector, 2000-2008

Agriculture Manufacturing Construction .Non-. Financial Oth.er
Year Financial Services
2000 1.841 0.832 1.271 0.981 0.832 0.950
2001 1.916 0.887 1.269 0.982 0.811 0.893
2002 1.924 0.959 1.180 0.998 0.812 0.902
2003 1.930 0.961 1.172 0.983 0.821 0.927
2004 1.937 0.959 1.195 0.965 0.824 0.970
2005 1.930 0.959 1.352 0.947 0.814 0.964
2006 1.955 0.985 1.389 0.935 0.825 0.979
2007 1.960 0.999 1.383 0.937 0.830 0.987
2008 1.964 0.990 1.439 0.954 0.832 0.987

As an overview of the extent of regional specidi@ain each of the six sectors, Table

1 presents the average specialization levels peiorsecalculated from averaging the LQ
indices across prefectures. Furthermore, Table pprte the LQ indices of the top 10

prefectures in each sector in 2000 and 2008.dvident that the sectors of construction and,
particularly, agriculture show the highest exteintegional specialization, relative to the other
sectors. This outcome possibly suggests, among thinegs, that either many prefectures

exhibit relatively high LQ indices or that a fewepectures are highly specialized, exhibiting
very high LQ indices in those sectors. Careful exation of the descriptive analysis reveals
in the fact that a relatively large number of potfiees exhibit high LQ indices in agriculture,

relative to other sectors (Table 2). Besides, m dbove two sectors, there is an apparent
upward trend in specialization during 2000-2008.
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Table 2. Most specialized prefectures (top 10) by sector in years 2000 and 2008

Year Agriculture Manufacturing Construction
2000 llia 4.30 Viotia 4.16  Thesprotia 2.55
Karditsa 3.76 Korinthia 3.20 Halkidiki 2.34
Pella 3.70 Kozani 2.70 Pieria 2.13
Serres 3.37 Kilkis 1.92 Etoloakarnanid.05
Pthiotida 2.97 Evia 1.81 Pthiotida 2.01
Rothopi 2.95 Xanthi 1.74  Fokida 1.74
Larisa 2.93 Arkadia 1.64 Arkadia 1.72
Arta 2.83 Magnisia 1.44  Kefallonia 1.69
Grevena 2.80 Thessaloniki 1.26 Evros 1.62
Imathia 2.69 Pthiotida 1.24  Grevena 1.55
2008 llia 551 Viotia 3.88 Pthiotida 4.55
Pella 5.07 Kozani 3.07 Grevena 3.09
Imathia 4.26 Korinthia 2.62 Messinia 2.16
Larisa 3.57 Kilkis 2.22 Kefallonia 2.11
Lakonia 3.43 Arkadia 2.12 Kilkis 1.98
Lasithi 3.23 Magnisia 2.01 Evros 1.96
Argolida 3.12 Evia 1.74  Halkidiki 1.90
Florina 3.11 Xanthi 1.64 Lefkada 1.88
Serres 3.06 Florina 1.63 Korinthia 1.81
Preveza 2.82 Achaia 1.20 Kavala 1.72
Spearman 0.857 0.925 0.360
p-value 0.000 0.000 0.010
Year Non-Financial Financial Other Services
2000 Dodecanisa 1.80 Kastoria 1.37 loannina 1.54
Kerkyra 1.69  Attiki 1.26 Lefkada 1.34
Zakynthos 1.61 Lesvos 1.20 Evritania 1.26
Cyklades 1.59 Chios 1.15 Trikala 1.17
Rethymno 1.42 Samos 1.08 Grevena 1.17
Lasithi 1.39 Thessalonikil.07 Attiki 1.15
Evritania 1.36 Fokida 1.01 Chania 1.14
Samos 1.32 Lakonia 1.00 Drama 1.13
Iraklio 1.28 Messinia 0.99 Iraklio 1.13
Lefakda 1.26 Kavala 0.99 Lesvos 1.13
2008 Kerkyra 1.59 Chios 1.27 Evritania 1.63
Zakynthos 1.58 Attiki 1.22 loannina 1.34
Dodekanisa 1.47 Lesvos 1.12 Thesprotia 1.29
Cyclades 1.34 Kastoria 1.09 Lefkada 1.24
Kastoria 1.26 Kefallonia 1.06 Drama 1.21
Iraklio 1.24 Thessaloniki 1.03 Grevena 1.21
Rethymno 1.21 Samos 1.02 Arta 1.18
Pieria 1.10 Lakonia 1.02 Preveza 1.15
Thessaloniki 1.10 Cyklades 0.98 Florina 1.12
Etoloakarnania 1.09 Messinia 0.97 Fokida 1.12
Spearman 0.789 0.886 0.825
p-value 0.000 0.000 0.000

21



On the other hand, the manufacturing sector gdgegahibits relatively lowerl.Q

indices, although they increase on average oves,treaching a value close to unity (Table
1). The prefectures of Viotia, Korinthia and Ewdjich are either close to or bordering Attiki,

present very high LQ indices in the manufacturiegter (Table 2). Relatively high LQ

indices in the same sector are observed in sonfegiuees with large cities (Thessaloniki,
Magnisia and Achaia) and other prefectures of raamhlGreece. Hence, the proximity to
large markets is only one among a multitude ofdicie.g., geographical constraints and
closeness to natural resources) that influencdabation of manufacturing in the country.

The remaining sectors have on average LQ indicksvbenity (with non-financial services
and other services to exhibit a higher LQ thanrfeial services), and show a relatively

stable trend. Some of the most specialized regionson-financial services (including
wholesale and retail trade, transport, hotels @&stiaurants) are strongly related to tourism,
namely, they are important tourist destinationsid prefectures).

The regional specialization dynamics in the studyiqu are calculated through the

Spearman rank correlation coefficients betweenLiQeindices in 2000 and 2008 for each

sector (using all prefectures, not just the top. POpositive and high Spearman correlation
indicates that ranking has largely remained theesdhat is, the most specialized prefectures
in the initial period (2000) are also the most sglexed in the final period (2008) in a specific
sector. On the contrary, a significantly high arejative Spearman correlation indicates a
complete restructuring of a specific sector, thgtthe least specialized prefectures have
become the most specialized ones, and vice vehgaaialysis reveals that, in most sectors, a
restructuring of specialization has not occurre@db{@ 2). This is especially true in the
manufacturing sector, where the Spearman rank latioe is 0.925. The latter outcome
verifies the lack of large structural changes i thanufacturing activity of the country in the
past decade (Vogiatzoglou and Tsekeris, 2013). Mewein the construction sector the
Spearman rank correlation is low (0.360), indiagtinat there has been a partial restructuring
of that sector during the given period of largeasfructure project development. This change
is also evident by comparing the top 10 prefectureX)00 and 2008.
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5. Results of Econometric Analysis

In the econometric analysis, several models ardameg to help to disentangle the effects of
various types of infrastructure investment sharesegional specialization. Table 3 presents
the results of the determinants of specializatiprtdinsidering the net effect of infrastructure
investment, specified as a grouped variable, afigWor prefecture-specific fixed effects. For
comparison purposes, Table Al in the Appendix shtvesresults of this model without
including prefecture-specific fixed effects. Th¢ertion of the joint Wald test hypothesis of
the non-significance of spatial dummy variablesfies the importance of recognizing these
idiosyncratic effects on disentangling the impawftsnarket access, public investments and
other determinants on regional specialization. Mwoeg, the comparison indicates that the
omission of the spatial fixed effects is associatgtl a significant reduction of the statistical
performance (goodness-of-fit) of the model. Thiscome signifies that other region-specific
factors not included in the model can control fog problem of unobserved omitted variables
and explain to a large extent the variability ajiomal specialization patterns. Consequently,
the model parameter estimates must be derived d&rored-effects SUR model.

Table 4 presents the results by considering theeffett of transport investment,
specified as a grouped variable, and the effeatlather infrastructure investment shares (for
energy, ICT, R&D and environment) separately, dptias distinct variables. Table 5
presents the results by considering the effectachdransport category (for roads, railways,
airports, seaports and urban public transport) regglst, specified as a distinct variable, as
well as the other infrastructure investment shafes.comparison purposes, Table A2 in the
Appendix reports the results of the estimated &fet all categories of transport and other
infrastructure investments in real (absolute) terie investment expenses for social welfare
purposes are also included in the latter model rmsexplanatory variable. The social
expenditure relates to redistributive social pekcand provision of public goods, which may
improve the operational environment of firms andréase the attractiveness of industry
location, not only at the country (Gorg et al., 2DBut also at the regional level.

By and large, the results demonstrate the existehcensiderable differences in the
statistical significance and direction of impacig® of coefficients related to investment
variables on specialization. Specifically, the koitafrastructure investment share has a
statistically significant impact on promoting thegional specialization of the manufacturing
and the financial and other (public-sector) senacavities, while it diminishes the regional

specialization of the main non-financial servic&al{le 3). The direction of the significant
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impacts of market potential on regional specialmais found to be opposing with that of
regional infrastructure investments. Particularthe market potential has an adverse
statistically significant effect on the specialipatof manufacturing. This finding is consistent
with that of Mora and Moreno (2010), according thieh regions with higher accessibility
cost need to be more specialized in one or a fewufaaturing sectors than those regions
lower accessibility costs. However, the opposit&dfidor the main non-financial services,
which become less specialized with the increasenaiket access. This outcome arguably
denotes the flexibility of the main services sedimradapt its structure to changes in the
passenger and freight flows from and to some regwa to improvements in accessibility

conditions.

Table 3. Results of the deter minants of regional specialization with the infrastructureinvestment
asagrouped variable

Trade, Financial, Other

I_\/Ianufacturmg Constructiontourism & real estate ¢« service
(incl. energy)

Agriculture
Variables forestry &

fishing transport and businesactivities
Population 0.0015 -0.0037 -0.0184 0.0024  -0.0011 -0.0052
density (0.797) (0.027) (0.003) (0.105) (0.194) (0.000)
Per-capita GRP -0.0498 0.0106 0.0674 0.0029 -0.015 -0.0218
(0.003) (0.0365) (0.000) (0.52)) (0.000) (0.000)
Market potential -0.2581 -0.4703 0.0279 0.4663 0.1410 -0.2468
(0.69¢) (0.018) (0.970) (0.008) (0.143) (0.047)
Human capital 1.2506 0.2371 -0.5996 0.0023  -0.2900 0.0477
(0.058) (0.22¢) (0.406) (0.89Y) (0.002) (0.69¢)
Infrastructure -0.0013 0.0011 0.0010 -0.0010 0.0007 0.0004
investmer (0.29¢ (0.002) (0.470 (0.002) (0.000) (0.063)
Agri-food sector -0.0012 -0.0006 0.0026 -0.0110 0.0004 0.0004
investmer (0.399) (0.169) (0.096) (0.004) (0.045) (0.12¢9
Time trend 0.0314 0.0153 0.0107 -0.0213 0.0081 0.0329
(0.150 (0.018) (0.65%) (0.000) (0.010) (0.000)
Constant 2.1201 0.5791 1.7535 1.1440 1.004 1.592
(0.006) (0.027) (0.038) (0.000) (0.000) (0.000)
Adjusted R 0.913 0.988 0.654 0.903 0.940 0.923
Waldy*(overall) 5076.53 3492.95 961.68 4452.54 7481.18 5740.28
(0.000 (0.000 (0.000 (0.000 (0.000 (0.000
Wald*(FE) 3285.85 2951.36 811.30 3652.86 5033.09 2764.18
(0.000 (0.000 (0.000 (0.000 (0.000 (0.000

Note The number in parenthesis indicapegalues. Figures in bold show statistical significa atp<0.10.
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Table 4. Results of the deter minants of regional specialization with the transport investment as a

grouped variable

Agriculture . Trade, Financial, Other
Manufacturing

Variables forestry & . * Constructiontourism & real estate « Service
(incl. energy)

fishing transport and businesactivities
Population 0.0019 -0.0034 -0.0140 0.0009  -0.0009 -0.0046
density (0.75)) (0.054) (0.028) (0.540) (0.270) (0.000)
Per-capita GRP -0.0504 0.0090 0.0643 0.0053  -0.0159 -0.0224
(0.004) (0.081) (0.001) (0.23%) (0.000) (0.000)
Market potential -0.3251 -0.5664 -0.2459 0.6052 0.1058 -0.2850
(0.631) (0.005) (0.739) (0.001) (0.280) (0.024)
Human capital 1.2953 0.3100 -0.1769 -0.1324  -0.2688 0.0993
(0.054) (0.094) (0.808) (0.447) (0.006) (0.42¢)
Transport -0.0012 0.0011 -0.0003  -0.0008 0.0007 0.0003
(0.35€) (0.005) (0.829) (0.038) (0.000) (0.197)
Energy -0.0017 0.0021 0.0050 -0.0015  0.0002 0.0002
(0.74%) (0.189) (0.37%) (0.270) (0.799) (0.8449)
ICT -0.0061 -0.0018 -0.0096 0.0041 -0.0004 -0.0016
(0.336€) (0.339) (0.160) (0.012) (0.690) (0.167)
R&D 0.014 -0.0025 -0.0522 0.0122 0.0009 -0.0016
(0.381) (0.589) (0.002) (0.003) (0.68€) (0.589)
Environment -0.0008 0.0003 -0.0004 -0.0006  0.0004 0.0006
(0.722) (0.968 (0.85)) (0.91€) (0.242) (0.15%)
Agri-food sector -0.0015 -0.0009 0.0012 -0.0005 0.0003 0.0002
investmer (0.332) (0.050) (0.475) (0.193 (0.24¢) (0.447)
Time trend 0.0283 0.0206 0.0290 -0.0291 0.0099 0.0338
(0.22%) (0.003) (0.24% (0.000) (0.003) (0.000)
Constant 2.1382 0.6281 1.541 1.1497 1.037 1.5698
(0.007) (0.007) (0.069) (0.000) (0.000) (0.000)
Adjusted R 0.913 0.986 0.661 0.907 0.940 0.923

Waldy*(overall)  5096.47 3452.88 974.51 4706.36 7545.51 5618.32

(0.000 (0.000 (0.000 (0.000 (0.000 (0.000
Waldy*(FE) 3238.98 2127.15 744.54 3651.77 4958.76 2690.48
(0.000 (0.000 (0.000 (0.000 (0.000 (0.000

Note The number in parenthesis indicapegalues. Figures in bold show statistical significa afp<0.10.
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Table 5. Results of the determinants of regional specialization with the investment in each

transport category asa distinct variable

Agriculture Trade, Financial, Other

Manufacturing

Variables forestry & (incl. energy) Constructiontourism & real estate ¢ Service
fishing ' ay transport and businesactivities
Population 0.0021 -0.0034 -0.0110 0.0004 -0.0011 -0.0049
density (0.723) (0.050) (0.083) (0.77%) (0.220) (0.000)
Per-capita GRP -0.0545 0.0096 0.0588 0.0062 -0.0151 -0.0214
(0.002) (0.069) (0.002) (0.179) (0.000) (0.000)
Market potential -0.2189 -0.6032 -0.2464 0.6057 0.0867 -0.3111
(0.747) (0.003) (0.79]) (0.001) (0.37¢) (0.014)
Human capital 1.1109 0.3338 0.2261 -0.1948  -0.2535 0.0754
(0.099) (0.096) (0.759) (0.261) (0.010) (0.550)
Roads -0.0008 0.0010 0.0005 -0.0009 0.0007 0.0002
(0579) (0.014) (0.730) (0.014) (0.001) (0.347)
Railways 0.0018 0.0002 -0.0100 0.0008 0.0006 0.0011
(0.55¢) (0.839) (0.002) (0.30%) (0.198) (0.053)
Airports -0.0085 0.0025 0.0039 -0.0013  0.0017 0.0006
(0.018) (0.017) (0.314 (0.152) (0.001) (0.396)
Seaports -0.0014 0.0023 -0.0086 0.0006 0.0010 0.0012
(0.741) (0.078) (0.064) (0.61¢) (0.097) (0.150)
Urban public -0.0027 -0.0008 -0.0056 0.0024 0.0005 -0.0026
transpor (0.84%) (0.837) (0.697) (0.48¢) (0.78%) (0.309)
Energy -0.0027 0.0023 0.0061 -0.0017  0.0003 0.0002
(0.610) (0.149) (0.270; (0.212) (0.684) (0.849)
ICT -0.0054 -0.0018 -0.0109 0.0043 -0.0004 -0.0016
(0.392) (0.33¢) (0.097) (0.008) (0.640) (0.172)
R&D 0.0149 -0.0026 -0.0474 0.0113 0.0007 -0.0019
(0.34%) (0.579) (0.005) (0.005) (0.76%) (0.50¢)
Environment -0.0011 0.0001 -0.0005 -0.0001  0.0004 0.0006
(0.602) (0.887) (0.82¢) (0.92¢) (0.279) (0.122)
Agri-food sector -0.0013 -0.0009 0.0010 -0.0005  0.0003 0.0002
invesmen (0.377) (0.049) (0.530 (0.199) (0.162) (0.399)
Time trend 0.0270 0.0213 0.0320 -0.0297 0.0101 0.0338
(0.242 (0.002) (0.199) (0.000) (0.003) (0.000)
Constant 2.2439 0.6207 1.234 1.196 1.0305 1.5930
(0.004) (0.008) (0.147 (0.000) (0.000) (0.000)
Adjusted R 0.927 0.988 0.723 0.922 0.949 0.935

Wald,%(overall) 5173.38  3433.12 1028.37 4801.07 7629.55  5692.31

(0.000 (0.000 (0.000 (0.000 (0.000 (0.000
Wald y*(FE) 2844.57 1865.68 768.14 2886.11 4554.56 2550.09
(0.000 (0.000 (0.000 (0.000 (0.000 (0.000

Note The number in parenthesis indicapegalues. Figures in bold show statistical significa afp<0.10.
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The population density is found to have a signiftcadverse effect on the regional
specialization of manufacturing, construction arttieo (public-sector) service activities.
Namely, the agglomeration forces strengthen therdification of economic activities in the
country. Human capital is generally found to sigmaifitly enhance the regional specialization
of the primary and secondary production (non-sejveectors. This outcome may suggest
that high levels of human capital endowment alloaréased transferability of skills, which
promotes the specialization in some agricultural aranufacturing sectors. On the contrary,
human capital significantly reduces the regionalcsgization of the financial, real estate and
business sector. Regarding the statistically Sicanit effects of the per-capita GRP, these are
found to be negative on the specialization of thmary sector and non-main (financial and
public-sector) service activities, but positive thre specialization of manufacturing and
construction activities. The regional investmerdarshof the agri-food sector is not found to
statistically significantly influence the speciaiion of the primary production sector.
However, its impact is statistically significantdanegative on the regional specialization of
the main service activities, and positive on thecgization of the construction and financial
service sectors.

Focusing on the effects of transport investmentspetialization, these are generally
found to act complementary with each other. Spealiff, as far as the investment shares are
concerned (Table 5), the road, airport and seapddstructure expenditures statistically
significantly enhance the specialization of mantufang and financial/business activities.
Rail expenditure significantly enhances the rediapecialization of other service activities.
Positive and statistically significant is also thiect of time trend on the specialization of
those sectors. On the contrary, rail and seap@ereitures statistically significantly reduce
the specialization of construction activities. Rermore, airport and road expenditures
significantly diminish the regional specializatioh the primary-sector activities and main
services, respectively. Regarding the other infuattire investments, the ICT and R&D
investment shares have a statistically signifigaogitive effect on the regional specialization
of the main non-financial services, and negativiectfon the regional specialization of
construction activities.

In general, the findings concerning the impacthekstment expenditures in real terms
(Table A2) are found to be consistent with thoséneéstment shares (Table 5), with regard
to the sign of the statistically significant vatdied In particular, both the energy infrastructure
and agri-food investment expenditures significantdguce the regional specialization of

primary-sector activities and enhance the speaitidin of construction activities, the same as
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the road infrastructure expenditure. Furthermohe, R&D and environmental investment
expenditures significantly reduce the regional seation of other (public-sector) service
activities, the same as the road infrastructureeedjpure. Social expenditure is not found to
significantly influence the regional specializatipattern of any economic sector in the

country.

6. Conclusions

Regional specialization is well regarded as a atu@lthough ambiguous, spatial attribute
pertaining to the structure and performance of ll@@nomies. At the same time, public
infrastructure investments have been long consibieréhe EU and elsewhere as the principal
policy tool for leveraging the local economic basel regional convergence. The findings
underline that the linkages among regional spe@tbn and public investment may
considerably vary with the type of infrastructuggographical factors and the sector of
economic activity. In particular, for the case afe€ce, they signify the conflicting role of
market access, which signifies the interregionatesasibility, and region-specific public
investments, especially with regard to roads, ensthecialization of local economies.

On the one hand, improvements in market accessegpected to diminish the
specialization of manufacturing activity. This ingpapossibly entails higher industrial
diversity and a declining need for geographicalcemration of manufacturing by favoring
the proximity of local economies to output markétereased regional investment shares on
roads, airports and seaports can promote the digatian of manufacturing, which may
suggest improved efficiency and competitivenesspacific industries. On the other hand,
regional investments in roads may lessen the dpetian of the main non-financial services,
in contrast with those in ICT and R&D, and highearket access, which increase their
specialization. The latter finding indicates theportance of the increased intermodal and
digital networking of regions on their transitiaioin a goods producing economy to a service
economy. Region-specific transport (particularlpadp infrastructure investments can act as
fiscal stimuli to strengthen manufacturing activéilyd business services. The above outcomes
denote the existence of a tradeoff mechanism bet\emal supply (especially road) capacity
and market access of each region, in accordandethat spatial resource mobility of each
sector and the degree to which is affected by gguhof infrastructure.

The results involve useful implications for dephay an integrated strategic planning

and impact assessment process for the regionasestdral allocation of public investments.
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This process should suitably prioritize and convegtional and EU funds to those
infrastructure types whose expected benefits framarcing the specialization of specific
sectors are the largest for the regional econorhgsé& benefits may include the strengthening
of the regional economic base, increase of expuitiges and localization economies, and
higher productivity. Besides, the suggested procelssuld promote a more balanced
industrial growth in the periphery, based on thiatree comparative advantages of each
region. Particularly relevant with the impact ofrreint economic crisis is the ability of
regions to be resilient, in terms of enhancing rthadaptive capacity, through their
specialization in more than one sector, insteatbemoming over-reliant on a single sector.
Such investments will support Greece’s recoverynfthe economic downturn, by making the
fiscal adjustment / consolidation and reductiordebt easier to be achieved. Besides, they
will make the EU policy makers more supportive ttoe greater role of the investment-driven

growth, compared to the fiscal austerity measures.
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Table Al. Results of the determinants of regional specialization with the infrastructure

investment as a gr ouped variable and without prefectur e-specific fixed effects

Agriculture Manufacturine Trade, Financial, Other
Variables forestry & . ¥ Constructiontourism & real estate ¢« service
o (incl. energy) ) L
fishing transport and businesactivities
Population -0.0012 -0.0002 -0.0007 0.0001 0.0004 0.0002
density (0.000) (0.500 (0.001) (0.898 (0.000) (0.002)
Per-capita GRP -0.1352 0.0739 0.0034 0.0162 -0.0078 -0.0321
(0.000) (0.000) (0.688 (0.000) (0.001) (0.000)
Market potential  0.7559 1.5142 0.2924 -0.3678 -0.2860 -0.2849
(0.001) (0.000) (0.038) (0.000) (0.000) (0.000)
Human capital 0.5660 0.2151 -1.308 -0.5689 0.4522 0.6014
(0.614 (0.789 (0.064) (0.066) (0.022) (0.002)
Infrastructure 0.0019 0.0071 0.0064 -0.0032 -0.0017 0.0004
investmer (0.507 (0.001) (0.002) (0.000) (0.002) (0.273
Agri-food sector  0.0114 0.0035 0.0047 -0.0030 -0.0013 -0.0009
investmen (0.003) (0.214 (0.052) (0.006) (0.049) (0.194
Time trend 0.0616 -0.0744 0.0290 -0.0005  0.0127 0.0334
(0.003) (0.000) (0.024) (0.930 (0.000) (0.000)
Constant 3.0127 -1.2400 0.7504 1.2196 1.0995 1.4305
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Adjusted R 0.315 0.359 0.094 0.150 0.298 0.475
Waldy*(overall)  197.63 238.67 39.69 77.65 182.70 359.02
(0.000 (0.000 (0.000 (0.000 (0.000 (0.000

Note The number in parenthesis indicapegalues. Figures in bold show statistical significa atp<0.10.
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Table A2. Results of the determinants of regional specialization with all the investment

categories (in real terms, including social expenses)

Agriculture Trade, Financial, Other

Manufacturing

Variables forestry & (incl. energy) Constructiontourism & real estate « Service
fishing ' 9y transport and businesactivities
Population -0.0057 -0.0028 0.0014 -0.0018  -0.0026 -0.0066
densit (0.583 (0.375 (0.896 (0.520  (0.08% (0.001
Per-capita GRP -0.0467 0.0100 0.0485 0.0027  -0.0138 -0.0195
(0.008) (0.063) (0.007) (0.564 (0.000) (0.000)
Market potential -0.2451 -0.4600 -0.1232 0.4744 0.1572 -0.2601
(0.712 (0.024) (0.857 (0.007 (0.105 (0.034
Human capital 1.1691 0.2227 -0.4006 -0.0365  -0.2855 0.0477
(0.073) (0.268 (0.550 (0.834 (0.003) (0.693
Roads -0.0024 0.0003 0.0062 -0.0003  -0.0002 -0.0006
(0.042) (0.361 (0.000) (0.346 (0.169 (0.003)
Railways 0.0001 -0.0009 0.0031 0.0001  -0.0001 0.0005
(0.956 (0.118 (0.114 (0.821 (0.952 (0.157
Airports -0.0112 0.0019 0.0076 -0.0029  0.0012 0.0031
(0.277 (0.702 (0.472 (0.299 (0.422 (0.109
Seaports -0.0017 0.0020 -0.0187 -0.0026  0.0034 0.0034
(0.890 (0.467 (0.130 (0.426 (0.052) (0.130
Urban public -0.0007 -0.0045 -0.0044 0.0001 0.0003 0.0001
transoor (0.785 (0.398 (0.110 (0.838 (0.389 (0.889
Energy -0.0326 0.0019 0.0417 -0.0014  -0.0016 -0.0002
(0.041) (0.702 (0.011) (0.742 (0.498 (0.952
ICT 0.0029 0.0021 -0.0133 0.0007 0.0018 0.0007
(0.753 (0.467 (0.154 (0.765 (0.173 (0.692
R&D 0.0120 -0.0045 -0.0304 0.0118 -0.0009 -0.0075
(0.491) (0.398 (0.090) (0.016) (0.731 (0.020)
Environment -0.0025 -0.0007 0.0026 0.0011  -0.0008 -0.0014
(0.534 (0.570 (0.528 (0.301 (0.190 (0.055)
Agri-food sector -0.0105 -0.0021 0.0208 -0.0008  -0.0015 -0.0004
investmen (0.097) (0.283 (0.001) (0.633 (0.119 (0.708
Social spending 0.0022  -0.0003 0.0008 -0.0006  -0.0001 0.0007
(0.490 (0.797 (0.819 (0.458 (0.959 (0.218
Time trend 0.0424 0.0208 -0.0065 -0.0225 0.0104 0.0352
(0 064 (0.003) (0781 (0 000) (0 002) (0 000
Constant 2.7162 0.5270 0.2956 1.5032 1.1625 1.6948
(0017 (0132 (0 003) (0 000 (0 000 (0 000
Adjusted R 0.914 0.985 0.695 0.900 0.938 0.924

Waldy?(overall) 5238.80 3213.42 1153.62 4437.09 7428.91 5824.82

(0.000 (0.000 (0.000 (0.000  (0.000 (0.000
Wald /4FE) 2889.31  1935.32 747.01  2859.73 4691.57  2386.53
(0.000 (0.000 (0.000___ (0.000___(0.000 (0.000

Note The number in parenthesis indicapegalues. Figures in bold show statistical significa atp=<0.10.
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