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Abstract

Research background:The increasing role of foreign direct investmer&BI) in global,
national, regional, and local economies draws ti#ig's attention to the criteria utilised by
foreign investors in undertaking locational deaisipowing to the mostly stimulating char-
acter of these kinds of investments.

Purpose of the article:The aim of the article is to identify the local eéehinants of FDI
distribution. Particular attention is put on théerof distance to: (i) various transport en-
dowments; (ii) next special economic zone; (iiiffelient national borders, among other
motives studied in empirical papers.

Methods: An important value added over the existing studigbe use of continuous varia-
bles representing distances (in km) to selectedtpaif interest (e.g., airport) or minimum
distances to lines (i.e., border, road) insteadusimy variables indicating whether particu-
lar infrastructure endowment is present in a regibime estimations were run in STATA
14.2 software with the use of a negative binonmpgraach.

Findings & Value added: The results present new empirical evidence on Fbdrdhinants
witnessed at a local level of analysis (LAU 1})itig into the other research done at a higher
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level of data aggregation (NUTS 2, NUTS 3), signgllhigh intra-regional inequalities and
the role of: (i) relative distance to various irsfiraicture endowments; (ii) heterogeneous
border effects; and (iii) the importance of closeximity to special economic zones. Given
the presence of counties’ auto selection process fietter developed, endowed, urbanised,
favourably located) done by FDI investors, we folat® universal implications in terms of
FDI promotion policy.

Introduction

Foreign direct investments have significant impamsisthe expansion and
growth of cities and regions. Knowing their (mostlipserved) stimulant
role to hosting economies, many local and regiaahorities compete
among themselves to attract foreign capital. Thhes,FDI influence — in
spatial terms — is noticeable in the process oftentration of economic
activity, exerting possible positive externalitiesother economic entities,
and operating in a region, as well as in FDIs’ dbation to major regional
economic characteristics.

Given the high importance of FDI promotion poli@y focal authorities
willing to increase their FDI attraction, and owittgthe insufficient empir-
ical findings on local FDI locational determinantghich till now have
been mostly conducted at a high level of regioratidaggregation —
NUTS 2 regions (Brodzicki, 2012; Gi&, 2005b, 2005a, 2013; Gikk &
Ryan, 2005; Gauselmann & Marek, 2012; Jones & W20id5; Villaverde
& Maza, 2012, 2015) or NUTS 3 regions (Schéaféeal., 2016; Simone &
D’Uva, 2017), there is a need for more detailedlistsi on FDI determi-
nants, especially given the high intra-regionaledsification (Nazarczuk,
2015). Thus, we run a study in which local deteanis of FDI location are
investigated from the perspective of LAU 1 areasufties) and compare
the results to the existing studies on regionstidedar attention is, howev-
er, put to the role of relative proximity (calcuwddtin km) to different
transport infrastructure endowments and special@oic zones, as well as
to heterogeneous border effects.

The obtained results provide new empirical figdion the role of rela-
tive distance to transport infrastructure, the oval border, and special
economic zones. The remaining determinants fit th® existing studies
done so far. The formulated policy implications anéversal in their nature
and can be applied by local authorities from vasioountries.

The remainder of the paper is the following. Setttodepicts briefly
empirical evidence on the location determinantBDF. Section 3 provides
an overview of the dataset and estimation appraesitised, whereas, in
section 4, the results of estimations are presefiteel discussion is intro-
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duced in section 5, while the last section conduitie paper and provides
policy implications.

As compared to the working paper version, the larticas completely
rewritten to bring new perception on the issue Dl location determi-
nants. Now, it is more founded in the empirica¢ritture and less in the
theoretical setting. It uses a different set oflaxptory variables in the
econometric work, as well as, to a larger extestu$es on the policy im-
plications and the discussion of the findings.

Determinants of foreign direct investments in empiical studies

A brief overview of FDI motives at a regional scaleables the identifica-
tion of the most common ones studied in the emgdititerature. They were
grouped into a series of categories in Table Jecrease the size of the
literature study section (as a result of the tptgder’s length restrictions).

The obtained list of the possible determinants wasa large extent,
contextual. However, according to the conductestdiuire study, covari-
ates describing labour-market situation and charstics, the size or prox-
imity to markets, agglomeration economies, transpion nodes, economic
potential were most frequently utilised in detenmgn FDI locational
choices.

Research methodology

Most of the studies on the locational determinami8oland and other Eu-
ropean countries were run at a relatively largell@¥ data aggregation —
NUTS 2 (Brodzicki, 2012; Cigik, 2005b, 2005a, 2013; Gikk & Ryan,
2005; Gauselmann & Marek, 2012; Jones & Wren, 20¥Blaverde
& Maza, 2012, 2015) or NUTS 3 (Schéfflgral., 2016; Simone & D’Uva,
2017). Given the relatively high intra-regional iedy, and the possibility
of losing some degree of intra-regional diverstiima, we propose a piece
of research in which local area units (LAU 1) analgsed in terms of FDI
inflow. The approach enables us to grasp innerbgémeity of areas, de-
scribed by their relative location, economic stuwet the operation of se-
lected institutions, and other factors contributiod-DI absorption.

An important value added over the existing stuthethe use of contin-
uous variables representing distances (in km) lectad points of interest
(POI) (e.g. airport) or minimum distances to lir{és. like in the case of
border, road) instead of dummy variables indicatwlgether particular
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infrastructure endowment is present in a regiomatr As we deal with
continuous variables, the effects of these ingifgt are assumed to not be
constant but diminish with distance. Thus, we dile o better depict their
impact on FDI location and assess their potentedsiof influence.

The data on the number of FDI entities, togethéh warious local eco-
nomic characteristics, were obtained from the lalzdh bank, provided by
the Central Statistical Office in Poland. The imhation on the operation of
SEZs were acquired from the Ministry of Developmevtio supervises the
issuance of SEZs permits, whereas data on thendestebetween particular
counties’ centroids and POls (e.g., SEZ, railwagtieh, express
road/motorway, national road, airport, border) weaieulated in the QGIS
application (in km).

Table 2 shows the descriptive statistics of vadahlsed in the study.
The majority of variables included in estimatiotensmed from the critical
review of empirical evidence on FDI location deteramts. In the case of
remunerationremun), their actual value according to constant prites
2005, was introduced to the model (using the Cédxn— Consumer Price
Index as a deflator). Data on the education of [geopthe counties were
estimated using National Population and HousingsGerdata from 2011
and 2002. Covariates were log transformed (exctydariables presenting
the percentage share).

In most of the studies on FDI determinants, whaeyent data on the
number of FDIs are utilised, two estimation apphmsc are preferred
(Cieslik, 2005a, 2013; Cid¢ik & Ryan, 2005; Schaffleet al., 2016): Pois-
son regression/negative binomial regression. Amotbption is the
mixed/nested logit model (Crozet al., 2004). Given the character of the
data and the empirical practices, the authors dddid utilise the first ap-
proach.

As the issue of excessive dispersion (when theageevalue is lower
than the variation) frequently arises while dealimith count data, it was
necessary to verify if it was also the issue in case. Its potential emer-
gence significantly affected the choice of the eroetric modelling meth-
od. Owing to the observed excessive dispersionndgative binomial ap-
proach was a better choice as compared to thedPorgegression (more
convenient when variance equals the average vdlhe)selection was also
founded on the significance of the alpha paramses Table 2), as well as
the likelihood ratio test. Their statistics botldirated using the adopted
approach. The estimates were run in the STATA aapdin.
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The general form of the estimated regressions eafotlowing:
FDIit = Qg + ﬁJDISTlt + B]BORDERL + ﬁ]ECONlt + YearFEt+ €it (1)

where:

FDI;, — the number of FDI fof'icounty in year t,

DIST;, — vector of variables j describing counties’ distas to POls (airport,
SEZ, seaport, etc.) or infrastructure endowmeritw@ay line, national road,
express road/motorway),

BORDER; — set of covariates j with heterogeneous (cousprseific) border ef-
fects,

ECON;, — set of economic-related counties’ charactesstigcluding popula-
tion density, remuneration, unemployment rate, estiedremployed in industry
or services, share of population with higher edoocatagglomeration of firms.
YearFE, — year fixed effects,

€;; — the error term.

However, the above-presented equation includeofathe variables
used in the study. One should take into accountithspecific regressions
the number of covariates may vary. Additionallyptimformation criteria
are utilized, in order to enable the comparisorthef equality of the esti-
mated models between particular specifications: BBayesian Infor-
mation Criterion) and AIC (Akaike Information Criten).

Estimation results of local determinants of foreign
direct investment in Poland

The estimation results are presented in Table 3h e use of negative
binomial models over the period of 2011-2015 thih@ns verified the role
of different determinants of FDI location, origimag from: (i) economic

geography (Column 1); (ii) heterogeneous bordezog$f (Column 2); (iii)

structural characteristics (Columns 3-5); and finalith all of the variables

combined (Column 6).

Among the catalogue of geographical factors, ragulfrom the dis-
tances to different modes of transportation andveeic geography itself,
the role of closeness to airports, special econ@oites, the border, sea-
ports, and good rail or road transport seemed a9 file most important
role. The results revealed the importance of ceshtjood transport acces-
sibility, which could be further magnified by théoseness to the border,
facilitating low transport cost associated with thecess to national and
foreign markets. Well-developed transport infrastimee could also be
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a stimulus for improving access to skilled laboesaurces, thus all-in-all
enhancing the inflow of FDI. Through operation iBZ3, firms can usually
obtain profit tax exemptions (sometimes couplechwdther exemptions
being within counties’ competencies) (Ambroziak1@)) affecting their
financial standings. Thus, given the nature of F-iMso seek to gain com-
petitive advantages, in the case of the fulfilmeinother locational criteria,
SEZs may facilitate the inter-regional absorptidnfareign capital. The
closeness to agglomeration of other foreign-ownetties could be an
additional asset in stimulating the FDI inflow.

Proximity to the border facilitated the attractiohforeign capital, yet
the effect was heterogeneous, depending on whitbnad border counties
were located in close proximity to (Table 3, Colugjn The strongest ef-
fect was seen in the case of Germany (stimuli)y&d@a (stimuli), and the
Czech Republic (deterrent). To a lesser exten@tioc close to Russia
discouraged FDI inflow, whereas in the case of Uigait stimulated the
operation of foreign-owned entities. The resultplinate the role of close-
ness to selected foreign markets that FDI are @sdpeexporting to, re-
vealing the role of gravity forces in trade.

In columns 3-5 (Table 3), selected structural dattersstics depicting
counties’ economies are introduced. Among the itgmbrfactors enhanc-
ing the FDI location are firms’ agglomeration, umisation (proxied by
population density), good situation on the laboarkat (offering relative
high remuneration and low unemployment rate), higgd density (as an-
other measure of road accessibility) (Column 3) $tructure of the econ-
omy, being the other counties’ differentiating facfin terms of counties’
total employment) indicated industry and servicerdation of regions, to
which FDI mostly inflow. These should be equippeithvhigh abundance
of a well-educated population (column 5), mostlgrsen the inner and the
outer sphere of metropolitan areas (column 6).

In column 6 of Table 3, the authors test the ratesd of the foregoing
results by adding heterogeneous border effectsadindf the examined
factors till now. The presented results experigheclowest values of two
informational criteria (AIC and BIC) while sustaigj the highesi?. De-
spite the lower significance of particular trangpemdowments, the direc-
tion and the scale of the effects of the other enoo-related covariates is
usually similar to the one observed in the previestimations.

In general, the results have proved the role dofepably located (to na-
tional and foreign destination markets) metropali¢éaeas, city agglomera-
tions, and industrial centres in explaining the banof FDI at a local level
of the analysis. The high abundance of skilled aeti-educated labour,
agglomeration economies, closeness to SEZs andstniicture endow-
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ment, and economic structure of the county wereother important de-
terminants of foreign entity locations.

Discussion

The obtained results fit into the empirical eviderabtained for other re-
gions of Europe so far. Villaverde and Maza (20¥8)o analysed the driv-
ing factors of FDI location among EU NUTS 2 regiopsoved the positive
role of regions’ economic potential, the positidrite labour market, com-
petitiveness and technological progress. An edtlgysby Villaverde and
Maza (2012) of Spanish regions have also revehle#ay role of econom-
ic potential, competitiveness (road infrastructugenness, the structure of
the economy), and labour characteristics. Our stahfirms most of the
factors being FDI drivers also on a lower leveldata aggregation, which
is a proof of significant intra-regional divers#itton. However, contrary to
the above-mentioned authors, we do not use a factalysis to combine
variables used in the econometric work, but instgdide their real values.
Thus, we acknowledge: (i) the role of infrastruet@nd human capital in
FDI motives observed in the Czech Republic (@&/ondratkova, 2017);
(i) agglomeration economies, labour skills, marlse&te for Hungarian
NUTS 3 regions (Simone & D’Uva, 2017); (iii) econimperformance,
technological performance and sectoral structurgast Germany, Poland
and the Czech Republic, obtained by Gauselmanmviamnek (2012).

Given the increasing importance of cities in thebgl economy
(Csomdés, 2017), we also acknowledge the positineutitof urbanisation,
witnessed by Hecht (2017), for Czech regions agdarity orientation (es-
pecially in the core) for FDI headquarter locatigmaylor & Ciechaski,
2015). The results are also in line with the firgdirof Kisielet al. (2017),
according to whom most of the FDI in Poland is tedain close vicinity
(up to 15 km) to large urban centres (usually neglicapitals). The cities
provide agglomeration economies and a sectoraktastimulating the
FDI inflow in China (Chen, 2009) or France (Croeedal., 2004). Through
agglomeration externalities and large market siésFvere also encour-
aged to locate in developing and transition ecoersnfAlguacilet al.,
2018).

FDIs’ export orientation (Nazarczuk & Ufski, 2018b) in locational
decisions, fits into the general picture of reglonaqualities, observed in
Poland, by selecting more desirable places locel@ser to national and
foreign destination markets (city agglomerationgfomolises) with good
transport accessibility (Nazarczuk & Uiski, 2018a).
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The heterogeneous effects of the border on thditocaf FDI are in
line with the findings of Cigik (2005b), witnessing the uneven role of the
EU and non-EU border for Polish regions and Schiééflal. (2016), find-
ing similar interconnectedness among German an@dlCE®Is over the
common border (beyond the sole role of transpostsjo The observed
effects can be also linked with regions’ historypath-dependence, affect-
ing the intensity of relations among regions andntoes (Brodzicki &
Uminski, 2017).

As far as SEZs’ role is concerned, our findings iaréine with Am-
broziak (2016) who found positive effects of SEZm@tion on Polish
counties’ economic performance (especially lesedped), mostly due to
the availability of tax exemptions offered withifE&s. Similar positive
effects of FDI were acknowledged in the case ofc@zeegions (Dam-
borskyet al., 2013). We show that foreign capital is eagdake the use of
these privileges, contrary to Gk and Ryan (2005), provided that their
other locational criteria are satisfied. The firghirfall in line with the re-
sults of the effects of industrial parks operatindHungarian NUTS 3 re-
gions (Simone & D’Uva, 2017) and tax exemption€hina (Wang, 2013),
stimulating FDI inflow.

Conclusions

The study has analysed the role of different locedi criteria on the loca-
tion of foreign-owned entities within counties (LAL) of Poland. The ob-
tained results are in line with the existing resbatone at a higher level of
data aggregation also for regions of other coumtftMUTS 2, NUTS 3),
and simultaneously present new empirical evidemcsignificant counties’
diversification in terms of FDI inflow. Our main owibutions in terms of
FDI locational determinants are: (i) the identifioa of the role of relative
proximity to various infrastructure endowments) the determination of
heterogeneous border effects associated with ttagidm of FDIs; and (iii)
acknowledging the link between the close locatidrspecial economic
zones and FDI attraction.

The results prove the existence of the auto-selegtrocess done by
foreign investors, who chose better endowed (wiigih moad accessibility,
offering abundance of well-skilled labour forcegoaomically developed
and preferably located (distance to the marketshigs) counties, signal-
ling the possible growth of inequalities in the henof FDIs across coun-
ties, which will further give rise to the existirggpcio-economic regional
differentiation. The arising policy question is what extent the govern-
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ment can affect this market-oriented selection Bi bcations. To our
belief, the existing instruments can have only aanilbeit positive effect
in this regard.

One of them is the establishment of special econaranes in less-
developed counties. However, according to the pbthiresults and the
actual progress of the SEZ programme, the policyardy be sufficient if
most of the other FDISs’ locational criteria areisfa#d. Thus, a comprehen-
sive policy-package, encompassing significant stinat changes, including
adjusting the vocational/higher training programya®viding necessary
labour force, improving transport accessibility,Im@epared and located
investment plots, coupled with the use other ingent such as SEZs, may
enhance the chances of increasing the number of ®idhin the selected
counties — owing to unequal local authorities’'tatte towards investment
promotion, their present economic situation ancctwal effects of their
efforts (Lizinska, 2009Zrébek-Réanskaet al., 2014). However, there is
high probability that, eventually, we would obseaseoncentration of FDIs
within the existing hubs.

The study features a few limitations, mostly oraing from the data
unavailability for FDIs in Poland. Thus, we do make into account differ-
ent motives for locating in Poland (Chidlcat/al., 2009) due to the una-
vailability of the firm-level data. We neither digguish between manufac-
turing and service FDI, which may have differematonal schemes (Jones
& Wren, 2015), nor between the size of the entif@sslik, 2013), which
may be driven by different motives. Having the data would incorporate
them into the future analysis. As a result of thé&ure of the data and pos-
sible interconnectedness among counties, the usgatiill modelling tech-
niques could affect higher models’ fit to the eixigtFDI data.
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Annex

Table 1. FDI locational factors in regional studies

Expected

Factors Studies sign

Alguacil et al. (2018), Faria (2016), Glickman and
Woodward (1988), Chen (2009), Jones and Wren (2015) +
Simone and D’Uva (2017)

Proximity to market /
market size

Large concentration of

- " Cieslik (2013), Guimaréest al. (2000), Hecht (2017) +
economic entities

Alguacil et al. (2018), Ciglik (2013), Chen (2009), Faria

Labour market (2016), Friedmanet al. (1992), Gauselmann and Marek

conditions/characteristics

including waoes and (2012), Glickman and Woodward (1988), Hecht (201@), +
workforge ugalifications and Vondrékova (2017), Simone and D’'Uva (2017),

q Villaverde and Maza (2012), Villaverde and Mazal@pD
Transportation network / Alguacil et al. (2018), Ciglik (2005b; 2013), Chen (2009),
infrastructure endowmentGuimardest al. (2000), J&and Vondrékova (2017)

Urbanisation ortotal g 4,ici (2012), Chen (2009), +
population

Agglomeration Cieslik (2013), Chen (2009), Crozedt al. (2004), Faria
economies (2016), Hecht (2017), Simone and D’Uva (2017)

Border/ distance to

border / trade costs / Cieslik (2005b; 2013), Chen (2009), Schafferl. (2016) -
common border

Clusters Brodzicki (2012), Crozetal. (2004) +
Specialisation Chen (2009), Gauselmann and Ma@k2R +
Region’s economic Gauselmann and Marek (2012), Villaverde and Maza +
performance (2012), Villaverde and Maza (2015)

Region’s technological Gauselmann and Marek (2012), Villaverde and Ma@a %2 +
performance

Industrial parks / place- Cieslik (2005b), Ciglik and Ryan (2005), Chen (2009), +

based policy/ SEZs Damborskyet al. (2013), Simone and D’Uva (2017)

Externalities Blanc-Brudet al. (2014) +

Dependent on the FDI

: Chidlowet al. (2009) nla
motives




Table 2. Descriptive statistics

Variable Description Obs Mean Std. Dev. Min Max

FDI Number of FDIs 1890 68.4085 436.5515 0 8451
comp10k ?gmgﬁ;bﬁgng’mpa"'es Pehgo0 67660 0.2738 6.0252  7.7686
dist_airport  Distance to airport 1890 4.1514 0.7122 1.0962 5.6577
dist_border Distance to national border 1890 4.2230.9272 1.3956  5.4793
dist_mway r?]'gttg:\‘;:yto express road Ofgqy 30159  1.0378 21118 4.8444
dist_nroad  Distance to national road 1890 1.6898 8741 -1.8665 3.1233
dist_pl_ by Distance to border PL#BY 1890 5.5205 0077 2.5669  6.4048
dist_pl_cz  Distance to border PL#CZ 1890 5.1379 6669 1.5488 6.3396
dist_pl_de  Distance to border PL#DE 1890 5.5381 2@88 1.6279  6.4325
dist_pl_It Distance to border PL#LT 1890 5.8631 584 6.4516  6.4516
dist_pl_ru Distance to border PL#RU 1890 5.6037 94% 2.0860 6.3345
dist_pl_sk  Distance to border PL#SK 1890 5.3789 2808 1.9128 6.3577
dist_pl_ua  Distance to border PL#UA 1890 5.5368 7901 1.5742 6.5244
dist_port Distance to port 1890 5.5696  0.7567 (43816.4412
dist_railway Distance to railway line 1890 1.5035 0.8928 -1.8163.4785
dist_SEZ Distance to SEZ 1890 2.3381 0.9703 -1.29330766
higher_educ ﬁlg?]reer echgt?é’r:”at'O” With1g90  0.3489  0.0411 02453  0.4974
industry_sh  Share employed in industry 1890  28.2180.5891 2.8058  73.2502
METRO Metropolis dummy 1890 0.1402  0.3473 0 1
popdens Population density 1890 4.9323  1.2392 2.9448.2860
remun Remuneration 1890 7.8822 0.1305 7.5298 8.6338
roads E&‘ﬁgge [liﬂf}ds with - hardyg90 54688  0.7446 2.5649  7.2420
services_sh ?:rf‘/:cees of employed inyjgqy 417315 14.9068 14.4218 87.0156
unemp_rate Unemployment rate 1890 -1.9883 0.4442 7293 -0.9493




Table 3. Results of estimates of local FDI determinantBatand

Variables @ @) 3) (4 (5) (6)
dist_SEZ 0.670%*  -0.604%*  -0.160**  -0.149%*  -Q142**  -0.104**
(0.0484)  (0.0507)  (0.0253)  (0.0229)  (0.0230)  (08)24
dist_mway -0.0676*  -0.0150  -0.0598*  -0.0168 -0.0193 0.0193
(0.0355)  (0.0353)  (0.0153)  (0.0143)  (0.0142)  (0%)14
dist_nroad -0.103*  -0.0852  0.0651**  0.0236 0.0235 .00853
(0.0555)  (0.0534)  (0.0276)  (0.0252)  (0.0254) (0825
dist_railway 20.137%*  -0.125**  -0.134**  0.0396 362 0.00882
(0.0476)  (0.0468)  (0.0269)  (0.0260)  (0.0261) (0125
dist_airport 0.691%*  -0.817%*  -0.177***  -0.115**  -0.106**  -0.156***
(0.0594)  (0.0712)  (0.0256)  (0.0288)  (0.0297)  (0M32
dist_port -0.189**  -0.0858  -0.105**  -0.0148 20.02  0.143%
(0.0346)  (0.0563)  (0.0239)  (0.0216)  (0.0213) (0135
dist_border -0.150%* -0.150%*  -0.100%*  -0.110%*
(0.0285) (0.0161)  (0.0156)  (0.0156)
pop_dens 0.382%*+  0.316%*  0.307**  0.371%*
(0.0287)  (0.0301)  (0.0305)  (0.0333)
remun 0.676**  0.418*  0.376%  0.495**
(0.158) (0.168) (0.168) (0.180)
unemp_rate 13540 1230 D Q74 .2 345w
(0.299) (0.340) (0.339) (0.323)
roads 0.838**  0.926**  0.022%*  0.920%*
(0.0308)  (0.0350)  (0.0348)  (0.0335)
comp10k 2.627%%  1.853%% 18230 1.420%*
(0.0913)  (0.110) (0.111) (0.107)
industry_sh 0.0245%*  0.0249%*  0.0226***
(0.00174)  (0.00178)  (0.00189)
services_sh 0.0289%*  0.02092%*  0.0282**
(0.00236)  (0.00236)  (0.00236)
higher_educ 1.700%  2.462%+
(0.640) (0.614)
METRO 0.210%**
dist_pl_de -0.4447% -0.380%*
(0.0461) (0.0386)
dist_pl_cz 0.193%* 0.0956%*
(0.0513) (0.0250)
dist_pl_sk -0.238%* -0.0509
(0.0578) (0.0335)
dist_pl_ru 0.162* -0.265%*
(0.0716) (0.0622)



Table 3. Continued

Variables @ 2 3) (4) (5) (6)
dist_pl_by 0.117 0.154**
(0.0803) (0.0651)
dist_pl_ua -0.119* -0.265%**
(0.0710) (0.0460)
dist_pl_lIt -0.0621 0.174*
(0.113) (0.0972)
(0.0513)
Constant 10.04*** 11.37*%* -23.59%**  -19.60%** -1963***  -16.60***
(0.303) (1.096) (1.356) (1.528) (1.520) (1.739)
Observations 1,890 1,890 1,890 1,890 1,890 1,890
Year FE Yes Yes Yes Yes Yes Yes
Year FE (p-val)  0.000 0.000 0.000 0.000 0.000 0.000
Pseudo R2 0.119 0.130 0.223 0.239 0.240 0.252
LogPseudoLik -8284 -8181 -7307 -7152 -7148 -7033
LR 892.9 1631 5489 7277 7342 7569
LR(p-val) 0.000 0.000 0.000 0.000 0.000 0.000
Alpha 0.859 0.782 0.294 0.244 0.243 0.212
Alpha (p-val) 0.000 0.000 0.000 0.000 0.000 0.000
AIC 16594 16400 14650 14344 14337 14122
BIC 16667 16506 14750 14455 14454 14277

Information: The individual year fixed effect istnoresented because of limited space. The
joint significance of the aggregate time effecteisbraced in year FE (p-val). Clustered
standard errors in parentheses, *** p<0.01, ** [©®§).* p<0.1.





