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Abstract:
Introduction: While a substantial body of literature explores the relationship between transport infrastructure and
urban  development,  empirical  evidence  combining  macro-  and  micro-scale  impacts  in  Southern  European
metropolitan contexts remains limited. This study addresses this gap by investigating the effects associated with the
opening of new metro stations (Line 2) on local economic development and land-use change in the southern sector of
the Athens Metropolitan Area.

Methods: Employing a multi-scale approach combining macro-level statistical analysis and micro-scale geospatial
analysis  using  Geographic  Information  System  (GIS)  tools,  the  study  evaluates  changes  in  employment,  car
ownership,  objective  property  values,  and  economic  activities  (reflected  as  land  uses)  before  and  after  the
construction  of  the  new  stations  (2011-2021).

Results:  The  results  indicate  a  statistically  significant  increase  in  total  employment  and  employment  in  the
accommodation and catering sector, alongside an increase in the share of carless households. Objective property
values and economic activities exhibited notable growth near metro stations, with spatial variation, pointing to local
economic revitalisation but also emerging risks of gentrification.

Discussion: The findings underscore the contradictory role of rail-based transport infrastructure as both a catalyst
for local economic growth and a driver for societal challenges in Southern European metropolises. This outcome
underlines  the  need  for  accompanying  policy  measures  to  ensure  socially  equitable  and  sustainable  urban
development. More specifically, economic and spatial strategies should include measures to support local businesses,
promote sustainable mobility, and regulate property values.

Conclusion: This research contributes to the broader discourse on the interrelation between transport infrastructure
and urban development in evolving metropolitan contexts. The findings may be beneficial to policymakers, transport
providers, and local communities. Finally, the research methodology could be applied to other similar metropolitan
contexts.

Keywords:  Public  transport,  Property  values,  Local  development,  Urban  transformation,  Spatial  impacts,  Metro
system.
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1. INTRODUCTION
Contemporary urban environments and their individual

elements,  such  as  urban  planning  regulations,  transport
and  energy  infrastructure,  supply  chain  operations,  and
optimised delivery routing, provide an adequate basis for
the  emergence  and  operation  of  various  economic
activities  [1-5],  while  also  playing  a  crucial  role  in
economic development at the local and metropolitan level
[6-9].  It  is  therefore  meaningful  to  explore  in  depth  the
relationship  between  urban  transport  infrastructure  and
the  location  of  economic  activities  (shops,  restaurants,
tourist  facilities,  etc.)  [10]  and  the  overall  economic
development  of  an  urban  area  in  terms  of  employment,
property values, spatial economic inequity, etc. [11-13]. In
this  context,  this  paper  examines  changes  in  terms  of
institutional  property  values,  employment  and  economic
activities (shops, restaurants, offices, etc.) in the southern
sector  of  Athens  where  metro  stations  of  Line  2  were
recently constructed. Specifically, the research focuses on
the  Ilioupolis,  Alimos,  Argyroupolis,  and  Elliniko  metro
stations,  which  began  operating  in  2013.  This  area  was
selected  for  two  reasons:  first,  the  metro  stations  were
opened relatively  recently  as  part  of  a  large-scale  urban
transport project,and second, the southern suburbs have
attracted  growing  interest  as  a  zone  of  emerging  urban
development within the Athens metropolitan area.

The  study  is  conducted  on  both  macro-  and  micro-
scales and examines key attributes at the municipal level
as well as at a local area consisting of buffer areas around
each new metro station. The methodology mainly includes
statistical analysis and geospatial analysis based on data
from the Hellenic Statistical Authority for 2011 and 2021,
land  value  data,  as  well  as  land  use  data.  The  basic
research question is whether, and to what extent, the new
metro stations have affected local economic development
in  their  wider  area.  This  main  research  question  can  be
divided into three sub-questions: a) what are the effects on
local  employment,  b)  how  these  new  stations  influence
objective property values,  and c) is  there any significant
change to economic activities in the surrounding areas of
the metro stations?

At  this  point,  it  should  be  stressed  that  rather  than
proposing  a  new  theory,  this  study  aims  to  provide
empirical  evidence  and  a  generalisable  analytical
framework  for  assessing  the  local  economic  and  spatial
impacts  of  new  large-scale  transport  infrastructure  in
metropolitan environments. The structure of the paper is
as follows: It outlines the theoretical background, followed
by the  methodological  framework and the  description  of
the  study  area.  It  then  demonstrates  the  results  and
concludes with a discussion of the key findings and policy
implications.

2. THEORETICAL BACKGROUND
Cities  are  transforming and creating new conditions,

challenges,  and  opportunities  [4,  14].  The  evolution,
operation and structure of cities have a significant impact
on  economic  activities,  which  in  turn  influence  the  very
character of urban areas [15]. Therefore, spatial analysis

and  location  implications  are  crucial  for  future  urban
development  [16].  Transport  infrastructure  is  a  critical
parameter for the operation and efficiency of a city [17].
According to relevant literature, various transport projects
(ranging  from  motorways  to  bicycle  networks)  are
particularly relevant to development issues and prospects,
significantly influencing urban and regional development
[18]. In particular, transport infrastructure is considered a
key  driver  of  economic  restructuring,  expanding
accessibility and improving connectivity between regions
and urban centres [19]. As noted in the relevant literature,
these  projects  directly  affect  travel  costs  and  duration,
enhance  regional  attractiveness  by  increasing  accessi-
bility, and act as catalysts for development initiatives and
investments  [20-22].  Evidently,  they  may  entail  specific
risks that have adverse consequences [23].

Focusing  on  urban  areas  and  on  the  construction  of
rail-based  transport  stations,  which  are  the  backbone  of
public  transport,  i.e.,  metro  network,  trams,  or  urban
railway in general, previous research demonstrates a close
relationship  between  the  development  of  urban  centres
and  mixed  economic  activities,  as  well  as  more  general
economic  development  [24].  More  specifically,  the
empirical study by Dziauddin et al. [25] on Kuala Lumpur
shows  that  proximity  to  light  rail  stations  increases
property  values  by  8%  in  middle-  and  lower-income
groups,  while  the  work  of  Mejia-Dorantes  et  al.  [26]
highlights  the  contribution  of  the  Madrid  metro  to  the
spatial  reallocation  of  business  activities  and  the
strengthening of agglomeration economies. Similarly, the
study  by  Sharma  &  Newman  [27]  documents  how  the
Bangalore metro boosted demand for housing even beyond
traditional  zones  of  influence,  demonstrating  the  role  of
rail-based  transport  in  the  development  of  emerging
metropolises.  Another  work  from  the  North  East  of
England by Pearson et al. [28] found that land value uplift
emerges  right  after  the  construction  of  new  metro
stations,  rather  than  in  the  long-term  (15  years  later).
Bothe  et  al.  [29]  examined  the  case  of  Copenhagen  and
found  that  metro-served  areas  experience  higher
employment growth than non-served areas. The study by
Xu et al. [30] found that urban rail has a positive impact
on  commercial  property  values  in  Wuhan.  The  same
outcomes,  indicating  higher  values,  could  be  found  in
Napoli  as  well  [31].

In light of the above, it should be noted that although
existing studies have examined the impacts of metro and
rail  investments  on  employment,  property  values,  and
economic activities such as commercial  and recreational
uses,  most  focus  either  on  macro-level  indicators  or  on
highly  localised  effects  around  stations,  often  in  major
global or developing cities. Fewer studies integrate these
scales within a single analytical framework, particularly in
Southern  European  metropolitan  contexts  characterised
by contested urban fabrics, spatial and social segregation,
informal  housing,  car-oriented  mobility  culture,  and
complex socio-economic characteristics [32-35]. This study
builds on previous empirical research by adopting a multi-
scale approach that  links municipal-level  socio-economic
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change  with  micro-scale  spatial  transformations  around
metro stations, articulating an empirical framework that is
replicable in comparable metropolitan contexts.

3. METHODOLOGY
The   methodological   approach   is   summarised   in  

Fig.  (1).  The  study  employs  statistical  and  geospatial
analysis  tools  to  understand  transformations  in  areas
around  metro  stations  that  may  be  attributable  to  this
large-scale  transport  project.

Fig. (1). Methodological flow (source: Author’s own work).

The analysis of changes in areas where metro stations
were constructed is  organised on two scales:  macro and
micro.  On  a  macro-scale,  the  study  focuses  on  the
municipalities  directly  hosting  a  metro  station  and  two
neighbouring ones, namely Glyfada (neighbouring), Alimos

(direct),  Elliniko-Argyroupolis  (direct),  Agios  Dimitrios
(direct),  Ilioupolis  (direct),  and  Dafni-Ymittos
(neighbouring). Regarding the profile and socio-economic
characteristics of these municipalities, the most populated
one is Glyfada (89,600 residents) and the least populated
is Dafni-Ymittos (33,886 residents). Most of them, except
Glyfada  and  Alimos,  are  middle-income  areas  with  an
average  annual  income  of  approx  23,388.3€  [36].
Concerning  formal  urban  planning  initiatives,  most  of
these  municipalities  are  characterised  by  wide  areas
where land-use mixture is  permitted;  again,  Glyfada and
Alimos stand out with substantial parts of residential-only
development. The municipalities are depicted in Fig. (2).

At the macro-scale, variables such as employment, lack
of  car  ownership,  and  objective  property  values  are
examined  with  the  aim  of  capturing  change  in  the
economic  landscape  in  areas  where  the  four  metro
stations were built. On the micro-scale, the focus shifts to
the  250-metre  radius  zones  around  the  four  project
stations (this threshold has also been adopted in relevant
papers  [37,38]),  where  local  economic  activities  and
immediate  land-use  transformations  are  investigated 
(Fig.  2).  The  two-level  study  combines  descriptive
statistics  with  qualitative  geospatial  analysis  using  geo-
visualisation schemes, offering a relatively comprehensive
tool  for  interpreting  the  transformations  caused  by  the
new transport infrastructure.

Fig. (2).  The study area consisting of  metro stations and the surrounding municipalities  (source:  Author’s  own work,  data:  Hellenic
Statistical Authority and Transport for Athens).
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A  significant  tool  used  in  this  paper  is  the  paired-
samples  t-test  (paired  t-test),  which  is  a  well-known
statistical method for comparing the means of two related
groups  to  determine  whether  there  is  a  statistically
significant  difference  between  them  [39].  It  is  usually
employed when measurements refer to the same subject
at two different times (e.g., before and after) or under two
different  conditions,  making  the  data  “dependent”  or
“paired”  [40].  The  paired  t-test  measures  the  difference
between  each  pair  of  observations  and  then  examines
whether  the  average of  these  differences  is  significantly
different  from  zero,  assuming  that  the  differences  are
normally  distributed  [41].

In  this  study,  paired  t-tests  compare  2011  and  2021
values for total employment, employment in Sector Θ, and
the  percentage  of  carless  households  across  the  six
municipalities  and  2011  and  2021  objective  property
values  across  24  land-value  zones.  Before  applying  the
paired t-tests, the normality of the difference scores was
assessed using Shapiro-Wilk tests and visual inspection of
QQ-plots. The Shapiro-Wilk tests did not provide evidence
against normality (p = 0.99 for total employment, p = 0.50
for Sector Θ, p = 0.44 for carless household shares, and p
=  0.78  for  property  values).  The  QQ-plots  likewise
displayed no substantial  departures from linearity,  aside
from minor deviations expected given the small number of
municipalities.  Consequently,  the  paired  t-tests  were
considered appropriate and were complemented by non-
parametric  Wilcoxon  signed-rank  tests  as  a  robustness
check.  Moreover,  effect  sizes  (Cohen’s  d  for  paired
samples)  and  95%  confidence  intervals  for  the  mean
differences are reported. At the micro-scale, the difference
in economic-activity counts between 2011 and 2025 was
tested using a paired t-test based on the block-level data;
here,  the  large  number  of  blocks  (141  blocks)  helps  the
normal  approximation.  The  statistical  analysis  was
conducted  in  SPSS  and  the  statistical  programming
language R, while the open-source GIS software QGIS was
used  to  visualise  changes  in  land  uses  and  objective
property  values.

Regarding  the  dataset,  the  macro-level  analysis  uses
secondary  data  from  the  Hellenic  Statistical  Authority
(ELSTAT) for the 2011 and 2021 population and housing
censuses.  The  six  municipalities  retained  identical
administrative boundaries between 2011 and 2021,  both
censuses employ the NACE Rev. 2 classification system for
employment  sectors,  and  the  questionnaire  wording  for
car  ownership  is  the  same  in  both  rounds.  Objective
land/property values are obtained from the land registry of
the Ministry of Economy and Finance. On the micro-scale,
primary data on land uses were collected through on-site
observations  and  systematic  inspection  of  Google  Street
View imagery from 2011 and 2025. The economic-activity
metric  used  here  counts  the  number  of  ground-floor
activities  within  each  building  block,  including  retail
stores, bars and restaurants, offices, accommodation, and
medical-care  establishments.  Vacant  premises  were
recorded separately to ensure transparency. The audit was
carried  out  by  a  single  coder  following  a  standardised

protocol  applied  consistently  across  all  sites.  Although
inter-rater reliability statistics could not be calculated, the
use of a uniform procedure helps limit potential inconsis-
tencies.  Finally,  the  period  selected  to  investigate  the
potential effects of the metro system covers only two time
points.  This  was  chosen  to  harmonise  the  macro-  and
micro-scales in terms of analysis. Hence, the period before
the opening of these new stations and the period after the
operation were examined. This approach is consistent with
other similar papers [42,43].

4. RESULTS
At the macro level, the analysis concentrates on both

total employment and employment in Sector Θ according
to ELSTAT, which concerns “Accommodation and catering
activities”  and  is  an  interesting  indicator  for  under-
standing changes in the spatial-economic conditions in the
study area (Table 1).

As shown in the table above (Table 1),  the change in
both  total  and  employment  in  Sector  Θ is  positive  in  all
municipalities.  In  fact,  the  largest  increases  in  total
employment  are  found  in  the  municipalities  of  Dafni-
Ymittos,  Agios  Dimitrios,  and  Alimos,  while  in  Sector  Θ,
the municipalities of Ilioupolis and Dafni-Ymittos appear to
dominate.

Across the six municipalities, mean total employment
increased from 23,765 jobs in 2011 (SD = 8,418) to 25,450
in 2021 (SD = 8,784). The mean paired difference is 1,685
jobs  (95%  CI  [1,088;  2,281]).  The  paired  t-test  confirms
that this change is statistically significant, t(5) = 7.26, p <
0.001, with a very large effect size (Cohen’s d = 2.96). The
complementary Wilcoxon signed-rank test also indicates a
significant increase (statistic  = 0.0,  p  = 0.031).  Employ-
ment in Sector Θ shows an even more pronounced shift.
Mean employment rises from 1,324 workers in 2011 (SD =
540) to 2,114 in 2021 (SD = 742), i.e., an average increase
of  790  jobs  per  municipality  (95%  CI  [514;  1,066]).  The
paired t-test again shows a statistically significant change,
t(5)  =  7.36,  p  <  0.001,  with  a  very  large  effect  size
(Cohen’s  d  =  3.01).  The  Wilcoxon  signed-rank  test
indicates similar evidence of an increase (statistic = 0.0, p
= 0.031).

These  outcomes  imply  a  substantial  boost  to  the
accommodation and catering sector across the wider area,
in line with expectations that  improved accessibility  and
increased  footfall  around  metro  stations  can  stimulate
such  activities.  Nevertheless,  as  discussed  later,  the
temporal  overlap  with  the  tourism  boom  and  broader
recovery from the pandemic means the changes cannot be
attributed  solely  to  the  metro  expansion.  In  brief,  the
findings demonstrate a statistically significant increase in
total  employment  and a  particularly  strong expansion of
accommodation  and  catering  activities  in  municipalities
hosting or neighbouring the new metro stations.

Table 2 presents the percentage of carless households.
The  table  reveals  a  particularly  interesting  finding:  the
share  of  carless  households  increased  across  all
municipalities, especially in Elliniko–Argyroupolis (15.15%
increase).
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Table 1. Change in total employment and employment in accommodation and catering (Sector Θ).

Municipality
Total Employment Employment “Accommodation and Catering”

2011 2021 Change 2011 2021 Change

Municipality of Dafni-Ymittos 13,017 14529 11.62% 744 1327 78.36%
Municipality of Ilioupolis 30,527 32377 6.06% 1,453 2613 79.83%

Municipality of Agios Dimitrios 28,261 30798 8.98% 1,523 2507 64.61%
Municipality of Alimos 16,653 18028 8.26% 791 1289 62.96%
Municipality of Glyfada 34,153 36114 5.74% 2,204 3104 40.83%

Municipality of Elliniko-Argyroupolis 19,979 20852 4.37% 1,229 1844 50.04%

Table 2. Change in the rate of carless households.

Municipality
Carless Households

2011 2021 Change

Municipality of Dafni-Ymittos 34.37% 35.36% 2.86%
Municipality of Ilioupolis 23.94% 25.90% 8.19%

Municipality of Agios Dimitrios 25.16% 26.46% 5.15%
Municipality of Alimos 20.54% 20.95% 2.00%
Municipality of Glyfada 16.76% 17.81% 6.31%

Municipality of Elliniko-Argyroupolis 21.02% 24.21% 15.15%

On  average,  the  proportion  of  carless  households
increased from 23.63% in 2011 (SD = 6.02) to 25.12% in
2021  (SD  =  5.98),  an  average  rise  of  1.48  percentage
points  (95%  CI  [0.46;  2.51]).  The  paired  t-test  indicates
that this increase is statistically significant, t(5) = 3.73, p
= 0.0136, with a large effect size (Cohen’s d = 1.52). The
Wilcoxon  signed-rank  test  provides  similar  evidence
(statistic  =  0.0,  p  =  0.031).  Considering  the  economic
conditions  in  Greece  and  Athens  during  this  period,
though, the economic crisis probably played a primary role
in  discouraging car  ownership.  However,  the  opening of
the  new  metro  stations  may  also  have  contributed  by
providing a substantial alternative to car use for everyday
travel,  especially  in  areas  where  the  stations  are  easily
accessible on foot. These trends imply a gradual (possibly
forced)  shift  towards  public  transport  use,  although
broader economic conditions during the study period may
also have played a pivotal role.

The  next  indicator  concerns  the  objective
(institutional)  values  of  land  properties  and  how  they
changed  between  2011  and  2021.  The  2011  benchmark
precedes both the metro opening and the main phase of
the  financial  crisis  and  represents  the  most  recent
complete  pre-crisis  dataset.  Figure  3a  illustrates  the
spatial  distribution of  objective  property  values  in  2011,
before  the  metro  opening  and  severe  effects  of  the
economic  crisis,  whereas  (Fig.  3b)  depicts  the
corresponding values in 2021. A comparison of these two
subfigures  indicates  that  most  zones  experienced  an
increase  in  objective  property  values,  with  particularly
pronounced changes around the Argyroupolis and Elliniko
stations,  where  the  upcoming  investment  in  the  former
Elliniko airport is also expected to have a strong impact.

Ilioupolis is the only area where values remain relatively
stable or even decrease slightly.

Across  the  24  land-value  zones,  the  mean  objective
value  in  2011  was  1,529.2€  /m2  (SD  =  277.4),  rising  to
1,908.3€/m2 in 2021 (SD = 353.7). This corresponds to an
average  nominal  increase  of  379.1€/m2  (95%  CI
[246.8€/m2; 511.4€/m2]). A paired t-test confirms that the
increase is statistically significant, t(23) = 5.94, p < 0.001,
with  a  large  effect  size  (Cohen’s  d  =  1.21).  A  Wilcoxon
signed-rank  test  provides  consistent  evidence  of  an
upward  shift  (V  =  10,  p  <  0.001).

However,  interpreting  these  changes  requires
accounting  for  inflation  and  adjustments  to  the
institutional  valuation  system.  Based  on  the  Consumer
Price  Index  (data  derived  from  ELSTAT),  cumulative
inflation  in  Greece  between  2011  and  2021  was
approximately 11% (10.8%). Applying this rate to the 2011
mean  produces  an  inflation-adjusted  expected  value  of
roughly  1,722.3€/m2  in  2021.  This  means  that  while  a
large share of the nominal increase reflects inflation, an
additional  component  may  reflect  genuine  market
pressure. Spatial distribution of increases reinforces this
interpretation.  As  shown  above,  zones  closest  to
Argyroupolis and Elliniko exhibit disproportionately strong
growth,  which  may  be  associated  with  improved
accessibility following the opening of Metro Line 2 stations
and  with  expectations  surrounding  the  large-scale
redevelopment  of  the  former  Elliniko  airport  site.

Figure  4  illustrates  the  micro-scale  analysis  of
economic  activities  within  the  buffer  zones  around  the
metro  stations.  In  particular,  (Fig.  4a)  shows  the
distribution  of  ground-floor  economic  activities  in  2011,
while (Fig. 4b) depicts the situation in 2025.
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Fig.  (3).  Objective  property  values  in  the  study  area  (a)  2011  and  (b)  2021  (source:  Author’s  own  work,  data:  Hellenic  Statistical
Authority and Ministry of Economic and Finance).

Fig.  (4).  Spatial  distribution  of  ground-floor  economic  activities  (a)  2011  and  (b)  2025  (source:  Author’s  own  work,  data:  On-site
observations and Google Street View).
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As expected,  the comparison of  these two subfigures
(Fig.  4a,  b)  shows  a  considerable  increase  in  economic
activities  in  building  blocks  adjacent  to  most  metro
stations,  reflecting  localised  growth  over  time.  This  is
evident  around all  stations  except  Ilioupoli.  This  may be
attributed  to  the  fact  that  this  station  has  already  been
locally  developed,  while  the  others  experienced  greater
economic  growth  through  the  opening  and  operation  of
mainly  dining  and  leisure  facilities.  The  paired  t-test
indicated a significant increase in economic activity from
2011  (M  =  1.65,  SD  =  1.80)  to  2025  (M  =  2.22,  SD  =
2.54),  t(140) = 4.23, p  < 0.001. This outcome highlights
the  role  that  large  transport  infrastructure  projects  can
play  in  shaping  local  development.  Taken  together,
property  values  and  economic  activities  indicate
noticeable localised growth in zones and areas near metro
stations.  However,  this  revitalisation  could  also  entail
societal  risks  [24].  Furthermore,  spatial  dependence
among  building  blocks  was  formally  examined  using  a
Moran’s I test with a 5-nearest-neighbour spatial-weights
matrix.  The  statistic  for  the  change  in  economic-activity
counts  between  2011  and  2025  is  very  close  to  zero
(Moran’s  I  =  –0.0054),  and  a  permutation  test  with  999
replications  yields  a  non-significant  p-value  (p  =  0.485).
These results show no meaningful spatial autocorrelation
in the pattern of differences. In other words, neighbouring
blocks do not  exhibit  systematically  similar  or  dissimilar
patterns of change.

5. DISCUSSION

5.1. Key Findings
This  study  examined  the  relationship  between  new

urban  railway  infrastructure  and  local  economic
development in a southern European metropolitan setting.
Using the example of the newly constructed metro stations
on Line 2 in the southern suburbs of  Athens,  a coherent
analysis  was  carried  out.  This  analysis  combined macro-
level  socio-economic  indicators  with  micro-scale  spatial
analysis,  introducing  a  multidimensional  approach.  The
outcomes  signify  a  notable  change  in  various  simple
economic  and  employment  indicators  around  the  wider
area of the stations. The findings show that the presence
of the metro stations coincides with a sizeable reduction in
car  ownership  shares,  as  adequate  public  transport
services  can  support  a  different  rationale  of  transport
behaviour  [44,45].  The  results  also  showed  that  the
development  of  the  metro  in  the  area  may  have
contributed to a significant increase in employment, both
overall  and  especially  in  Sector  Θ.  Along  with  these
considerable  transformations,  property  values  and
economic activities increased substantially, demonstrating
local  economic  revitalisation  but  also  raising  concerns
about  social  equity  and  potential  gentrification  in  areas
surrounding  the  stations.  Previous  studies  have  reached
similar conclusions, such as the studies by Polizos [19], Lin
et  al.  [24],  Roukouni  et  al.  [46],  Dziauddin  et  al.  [25],
Sharma & Newman [27],  and Mejia-Dorantes et  al.  [26],
confirming  the  findings  of  the  present  study  on  both
macro-  and  micro-scale.  Solely  in  terms  of  employment

growth, this study corroborates the findings of Bothe et al.
[29],  who  reported  strong  employment  growth  in  newly
metro-served  areas.  All  these  studies  emphasised  the
dynamics  emerging  from  new  large-scale  transport
infrastructure,  which  can  have  multiplying  effects  on
surrounding areas. This paper, however, differs from the
work of Pearson et al.  [28], who did not find statistically
significant  differences  in  property  values  over  the  long
term.

Based on the  above,  this  study  denotes  that  transport
infrastructure could be a “stimulus” for growth and drastic
transformation  (see  also  [47,48]).  However,  despite  its
positive contribution to daily commuting and employment, it
also carries risks related to the sharp increase in property
values (in line with [24,38,49]). This finding may be related
to  the  fact  that  certain  areas  around  metro  stations  have
experienced an increase of  up to 64% (nominal  values),  a
phenomenon  that  can  lead  to  an  alteration  of  the  social
characteristics  of  the  area  and  gentrification  issues  [50].
Beyond  the  impact  of  the  stations  that  have  been
constructed,  it  is  important  to  envision  the  future  of  the
wider area. Considering the expansion of the metro line 2
from  Elliniko  to  Glyfada,  as  well  as  the  enormous
investment  in  the  former  airport  in  Elliniko,  the  area  is
expected to offer greater opportunities for travel by public
transport  and  thus  environmentally  friendly  travel  with
compelling  social  significance  [24,51].  Prominently,  the
risks posed by such a situation (increased property values)
should  not  be  underestimated  but  addressed  effectively.
Overall, the study denotes the contradictory role of urban
railway infrastructure as both a catalyst for local economic
growth  and  a  driver  for  societal  challenges  in  Southern
European metropolitan areas.

5.2. Policy Suggestions
It  should  be  underlined  that  supporting  sustainable

mobility  involves  not  only  establishing  new infrastructure
but  also  preventing  any  adverse  impacts  associated  with
such interventions. In this context, since the construction of
metro  stations  is  both  an  opportunity  and  a  potential
challenge [52], this paper proposes some indicative policy
measures  that  could  enhance  the  positive  contribution  of
the metro system and mitigate its negative effects. A first
measure could be to support businesses that are accessible
by  public  transport.  In  this  way,  local  businesses  will
support the construction of stations and benefit significantly
from this  kind  of  development,  while  also  contributing  to
the environment. Furthermore, metro lines can be used as a
network  for  small-scale  freight  transport,  which  is  an
integral  part  of  the  urban  supply  chain.  In  addition,
employees could receive financial support for travelling by
public  transport.  Finally,  to  address  increasing  property
values, a fair way of regulating values could be established,
keeping  them  at  an  acceptable  level  without  the  risk  of
altering the profile of the area around the metro stations.
All these measures are rather critical to accompany public
transport expansion with a fair spatial and economic policy
framework. These two dimensions combined might lead to
sustainable and fair urban development.
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5.3. Methodological Implications
The  approach  employed  in  this  research  has  the  key

advantage  of  integrating  macro-scale  socio-economic
indicators  (employment  growth  and  car  ownership)  with
micro-scale spatial analysis (property values and economic
activities). By combining official census data, institutional
property-value  records,  and  detailed  observations  of
economic activities, this integrative framework facilitates
the  identification  of  diverse  changes  around  new  metro
stations.  This  multidimensional  perspective  provides  a
more cohesive understanding of transport-induced change
compared to single-level approaches.

Another  asset  of  the  methodology  is  its  reliance  on
real-world  data  sources  (most  of  which  are  openly
available),  which ensures transparency and replicability.
The  process  followed,  and  the  tools  employed,  are
relatively  simple  and  can  be  implemented  by  planning
authorities, transport providers, and researchers without
the  need  for  complex  modelling  or  extensive  resources,
making  the  approach  very  suitable  for  applied  policy
analysis.

In  terms  of  applicability,  the  proposed  framework  is
well-suited  to  metropolitan  contexts  characterised  by
contested  urban  fabrics,  segregation,  and  car-oriented
mobility culture. While the empirical findings are specific
to  Athens,  although  this  is  important  per  se,  the
methodological  approach  is  transferable  and  can  be
adapted to other similar cities aiming to evaluate the local
economic  impacts  of  large-scale  transport  infrastructure
like metro systems or urban railway more broadly.

5.4. Contribution, Limitations, and Future Research

5.4.1. Contribution
The  study  adds  to  the  literature  on  transport

infrastructure and urban development in three main ways.
First,  it  presents  empirical  evidence  from  a  Southern
European  metropolitan  context,  which  has  received
relatively little attention compared to major global cities.
Second, it couples macro-level socio-economic indicators
with  micro-scale  spatial  analysis  to  capture  both  wider
trends and localised changes around metro stations. This
multidimensional  approach  is  one  of  the  most  important
methodological elements of this research. Third, it points
out the coexistence of (local) economic revitalisation and
societal risks, such as rising property values and potential
gentrification, providing meaningful insights for transport
and land-use policy.

5.4.2. Limitations
Despite its contribution, this paper is subject to several

limitations that should be acknowledged. First, the present
analysis supports a cautious interpretation: the observed
patterns are consistent with a possible metro system effect
but, on their own, cannot confirm causality. This is a key
limitation of the research, underscoring the need for more
robust  examination  in  the  future.  In  addition,  not  all
possible  parameters  that  could  influence  economic
development  due  to  the  construction  of  the  metro  were

studied.  This  means  that  the  results  may  be  affected  by
unobserved factors and that the variations may be due to
other  factors,  overlapping  external  interventions  or  the
general  economic  situation.  It  is  also  important  to
underline  the  role  of  the  Elliniko  investment  and  the
gradual  recovery  from  the  COVID-19  pandemic  and  the
economic  crisis  [53].  These  events  may  also  have  a
significant  impact  on  the  development  of  the  area,
complementing or even surpassing the construction of the
new metro stations [54].

Additionally,  the  relatively  simple  statistical  and
geospatial  techniques  employed  provide  an  overview  of
spatial  change  but  do  not  capture  more  complex  spatial
spillovers  or  interactions.  Finally,  another  significant
limitation of the paper is that the temporal segmentation
entails  two  time  points.  Further  temporal  segmentation
was  not  applied  in  the  quantitative  analysis  for
methodological reasons. The macro-scale analysis relies on
census  data  from  2011  and  2021,  while  the  micro-scale
land-use  analysis  is  based  on  the  same  baseline  year  to
ensure  consistency  and  comparability  across  scales.
However, in other cases, more detailed research focusing
solely on the micro-scale should introduce multiple stages
and, therefore, additional time points. These stages should
cover the period before the opening of the metro stations,
the years following their initial operation, which coincide
with  the  economic  crisis  and  the  subsequent  recovery
stage.

5.4.3. Future Research
Considering  the  limitations  of  the  paper,  it  is

suggested  that  new  research  endeavours  should  employ
more  sophisticated  geospatial  tools  and  methodological
approaches.  A  thorough  analysis  of  the  relationship
between  transport  infrastructure  and  economic
development  under  the  prism  of  equity  in  multiple
contexts will lead to better and more comprehensive policy
measures  and  interventions,  which  in  turn  can  offer  a
better quality of life. Future research could build on this
work by employing temporally disaggregated datasets that
allow  for  sub-period  analysis  and  a  more  detailed
examination  of  phase-specific  urban  and  mobility
dynamics.  Furthermore,  scenario  development  would  be
undoubtedly valuable in examining the impacts of new or
proposed  interventions.  Lastly,  as  noted  above,  the
proposed  multi-scale,  data-driven  framework  provides  a
transferable  approach  for  assessing  the  local  impacts  of
metro  investments  in  similar  metropolitan  contexts.
Subsequently,  future  research  could  employ  quasi-
experimental  designs,  more  advanced  and  diverse
statistical methods, as well as longer time series to isolate
infrastructure  effects  and  support  more  targeted  policy
interventions.

CONCLUSION
The  findings  imply  that  new  large-scale  transport

infrastructure, like the expansion of the metro network in
southern  European  metropolitan  areas,  could  be
associated  with  local  economic  growth  (employment,
economic activities, property values). This is confirmed by
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both  macro-scale  and  micro-scale  indicators.  However,
unintended  risks  like  highly  increased  property  values
might ignite social exclusion phenomena. These outcomes
contribute to the ongoing scientific debate on the impact
of large-scale transport infrastructure on urban and local
economic development. By elucidating these dynamics, the
study  provides  guidance  for  policymakers  and  planners
seeking  to  foster  sustainable  mobility  while  mitigating
unintended consequences. Although it scrutinises a single
metropolitan case, the (multidimensional) methodological
approach is intended to be transferable and applicable to
other cities facing similar challenges.

AUTHOR’S CONTRIBUTION
The  author  confirms  sole  responsibility  for  the

following:  study  conception  and  design,  data  collection,
analysis  and  interpretation  of  results,  and  manuscript
preparation.

CONSENT FOR PUBLICATION
Not applicable.

AVAILABILITY OF DATA AND MATERIALS
The  data  supporting  the  findings  of  the  article  are

available  in  the  following  sources:  a)  the  Hellenic
Statistical  Authority  (ELSTAT)  repository  is  available  at
https://www.statistics.gr/en/home/, b) the Land registry of
the  Ministry  of  Economy  and  Finance  is  available  at
https://maps.gsis.gr/valuemaps/,  and  c)  Land  uses  were
obtained  through  the  Google  Street  View  (https://www.
google.com/streetview/).

FUNDING
None.

CONFLICT OF INTEREST
The author, Dr. Stefanos Tsigdinos, is a member of the

Editorial Board of The Open Transport Journal.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES
C. Dou, L. Zheng, W. Wang, and M. Shabaz, "Evaluation of urban[1]
environmental  and  economic  coordination  based  on  discrete
mathematical  model",  Math.  Probl.  Eng.,  vol.  2021,  pp.  1-11,
2021.
[http://dx.doi.org/10.1155/2021/1566538]
T. Campisi, and I. Di Ruocco, "Accessibility and spatial location of[2]
parcel  lockers  in  last-mile  delivery:  A  literature  review",  Open
Transplant. J., vol. 19, no. 1, p. e26671212391037, 2025.
[http://dx.doi.org/10.2174/0126671212391037250827100344]
B. Sawik, A. Serrano-Hernandez, A. Muro, and J. Faulin, "Multi-[3]
criteria  simulation-optimization  analysis  of  usage  of  automated
parcel lockers: A practical approach", Mathematics, vol. 10, no.
23, p. 4423, 2022.
[http://dx.doi.org/10.3390/math10234423]
A. Raj, D. Das, and T. Sawik, "Mitigating disruption impact in Q-[4]
commerce through optimization of dark store resilient portfolio",
Transp.  Res.,  Part  E  Logist.  Trans.  Rev.,  vol.  205,  p.  104518,
2026.
[http://dx.doi.org/10.1016/j.tre.2025.104518]

B.  Sawik,  S.  Tobis,  E.  Baum,  A.  Suwalska,  S.  Kropińska,  K.[5]
Stachnik,  E.  Pérez-Bernabeu,  M.  Cildoz,  A.  Agustin,  and  K.
Wieczorowska-Tobis,  "Robots  for  elderly  care:  Review,  multi-
criteria  optimization  model  and  qualitative  case  study",
Healthcare,  vol.  11,  no.  9,  p.  1286,  2023.
[http://dx.doi.org/10.3390/healthcare11091286]  [PMID:
37174828]
P.  Collier,  and  A.J.  Venables,  "Urbanization  in  developing[6]
economies: The assessment", Oxf. Rev. Econ. Policy, vol. 33, no. 3,
pp. 355-372, 2017.
[http://dx.doi.org/10.1093/oxrep/grx035]
T. Polyakova, and T. Tsurik, "Urban environment quality and its[7]
impact  on  socio-economic  development",  Economic  Annals-ХХI,
vol. 180, no. 11-12, pp. 155-164, 2019.
[http://dx.doi.org/10.21003/ea.V180-17]
K. Meng, "Economic development and urbanization", Adv. Econ.[8]
Manag. Political Sci., vol. 101, no. 1, pp. 118-123, 2024.
[http://dx.doi.org/10.54254/2754-1169/101/20231668]
L. Azzouz, and A. Jack, "Social exclusion and high-speed railways:[9]
Evidence  from  China",  Open  Transplant.  J.,  vol.  15,  no.  1,  pp.
133-146, 2021.
[http://dx.doi.org/10.2174/1874447802115010133]
P. Rode, Urban infrastructure in transport studies and planning.,[10]
2018.London School of Economics (LSE)
R.P.  Pradhan,  M.B.  Arvin,  and  M.  Nair,  "Urbanization,[11]
transportation  infrastructure,  ICT,  and  economic  growth:  A
temporal  causal  analysis",  Cities,  vol.  115,  p.  103213,  2021.
[http://dx.doi.org/10.1016/j.cities.2021.103213]
L.  Ling,  F.  Li,  and  L.  Cao,  "Analyzing  the  relationship  between[12]
urban macroeconomic development and transport infrastructure
system  based  on  neural  network",  Green  Intelligent
Transportation Systems. GITSS 2016. Lecture Notes in Electrical
Engineering Springer, 12 July 2017, pp 763–775.
[http://dx.doi.org/10.1007/978-981-10-3551-7_61]
C.F.  Almeida,  F.G.F.  Silva,  and  P.H.C.  Araujo,  "Exploring  the[13]
relationship between transportation infrastructure and regional
economic growth using Losch’s location theory", J. Sustain. Dev.,
vol. 14, no. 3, p. 168, 2021.
[http://dx.doi.org/10.5539/jsd.v14n3p168]
C. Fang, and D. Yu, "Urban agglomeration: An evolving concept of[14]
an  emerging  phenomenon",  Landsc.  Urban  Plan.,  vol.  162,  pp.
126-136, 2017.
[http://dx.doi.org/10.1016/j.landurbplan.2017.02.014]
P.A. Balland, C. Jara-Figueroa, S.G. Petralia, M.P.A. Steijn, D.L.[15]
Rigby,  and  C.A.  Hidalgo,  "Complex  economic  activities
concentrate in large cities", Nat. Hum. Behav., vol. 4, no. 3, pp.
248-254, 2020.
[http://dx.doi.org/10.1038/s41562-019-0803-3] [PMID: 31932688]
Y.H. Chiu, I-T. Chuang, and C-Y. Tsai,  "Analyzing correlation of[16]
urban functionality and spatial configuration", Environ. Plan. B.
Urban Anal. City Sci., vol. 48, no. 5, pp. 1296-1313, 2021.
[http://dx.doi.org/10.1177/2399808320924673]
R. Mitoula, and A. Papavasileiou, "Mega infrastructure projects[17]
and their contribution to sustainable development: The case of the
Athens  Metro",  Econ.  Change  Restruct.,  vol.  56,  no.  3,  pp.
1943-1969,  2023.
[http://dx.doi.org/10.1007/s10644-023-09493-w]
I.  Nilsson,  and  E.  Delmelle,  "Transit  investments  and[18]
neighborhood  change:  On  the  likelihood  of  change",  J.  Transp.
Geogr., vol. 66, pp. 167-179, 2018.
[http://dx.doi.org/10.1016/j.jtrangeo.2017.12.001]
S. Polyzos, "Theoretical analysis of the contribution of transport[19]
infrastructure to regional  development",  Aeichoros,  vol.  28,  pp.
14-39, 2019.
[http://dx.doi.org/10.26253/heal.uth.ojs.aei.2019.442]
S.I.  Mohammad, D.J.  Graham, P.C.  Melo,  and R.J.  Anderson,  "A[20]
meta-analysis of the impact of rail projects on land and property
values",  Transp. Res.  Part A Policy Pract.,  vol.  50, pp. 158-170,
2013.
[http://dx.doi.org/10.1016/j.tra.2013.01.013]

https://www.statistics.gr/en/home/
https://maps.gsis.gr/valuemaps/,
https://www.google.com/streetview/
https://www.google.com/streetview/
http://dx.doi.org/10.1155/2021/1566538
http://dx.doi.org/10.2174/0126671212391037250827100344
http://dx.doi.org/10.3390/math10234423
http://dx.doi.org/10.1016/j.tre.2025.104518
http://dx.doi.org/10.3390/healthcare11091286
http://www.ncbi.nlm.nih.gov/pubmed/37174828
http://dx.doi.org/10.1093/oxrep/grx035
http://dx.doi.org/10.21003/ea.V180-17
http://dx.doi.org/10.54254/2754-1169/101/20231668
http://dx.doi.org/10.2174/1874447802115010133
http://dx.doi.org/10.1016/j.cities.2021.103213
http://dx.doi.org/10.1007/978-981-10-3551-7_61
http://dx.doi.org/10.5539/jsd.v14n3p168
http://dx.doi.org/10.1016/j.landurbplan.2017.02.014
http://dx.doi.org/10.1038/s41562-019-0803-3
http://www.ncbi.nlm.nih.gov/pubmed/31932688
http://dx.doi.org/10.1177/2399808320924673
http://dx.doi.org/10.1007/s10644-023-09493-w
http://dx.doi.org/10.1016/j.jtrangeo.2017.12.001
http://dx.doi.org/10.26253/heal.uth.ojs.aei.2019.442
http://dx.doi.org/10.1016/j.tra.2013.01.013


10   The Open Transportation Journal, 2026, Vol. 20 Stefanos Tsigdinos

B.  Rokicki,  E.F.  Vázquez,  and  S.  Goliszek,  "Accessibility[21]
improvement and interregional trade flows", Transportation, vol.
53, no. 2, pp. 71-733, 2024.
[http://dx.doi.org/10.1007/s11116-024-10511-7]
J.K.  Lee,  "Transport  infrastructure  investment,  accessibility[22]
change and firm productivity: Evidence from the Seoul region", J.
Transp. Geogr., vol. 96, p. 103182, 2021.
[http://dx.doi.org/10.1016/j.jtrangeo.2021.103182]
P. Skayannis, and G. Kaparos, "Infrastructure projects in Greece[23]
and  the  presence  of  mega  transport  infrastructure  projects:
Changing paradigms and priorities", Aeichoros, vol. 28, pp. 12-65,
2013.
[http://dx.doi.org/10.26253/heal.uth.ojs.aei.2013.264]
D.  Lin,  W.  Broere,  and  J.  Cui,  "Metro  systems  and  urban[24]
development:  Impacts  and implications",  Tunn.  Undergr.  Space
Technol., vol. 125, p. 104509, 2022.
[http://dx.doi.org/10.1016/j.tust.2022.104509]
M.F.  Dziauddin,  "Estimating  land  value  uplift  around  light  rail[25]
transit  stations  in  Greater  Kuala  Lumpur:  An  empirical  study
based  on  geographically  weighted  regression  (GWR)",  Res.
Transp.  Econ.,  vol.  74,  pp.  10-20,  2019.
[http://dx.doi.org/10.1016/j.retrec.2019.01.003]
L.  Mejia-Dorantes,  A.  Paez,  and  J.M.  Vassallo,  "Transportation[26]
infrastructure impacts on firm location: The effect of a new metro
line  in  the  suburbs  of  Madrid",  J.  Transp.  Geogr.,  vol.  22,  pp.
236-250, 2012.
[http://dx.doi.org/10.1016/j.jtrangeo.2011.09.006]
R. Sharma, and P. Newman, "Does urban rail increase land value[27]
in emerging cities? Value uplift from Bangalore Metro", Transp.
Res. Part A Policy Pract., vol. 117, pp. 70-86, 2018.
[http://dx.doi.org/10.1016/j.tra.2018.08.020]
J. Pearson, K. Muldoon-Smith, H. Liu, and S. Robson, "How does[28]
the  extension  of  existing  transport  infrastructure  affect  land
value?  A  case  study  of  the  Tyne  and  Wear  Light  Transit  Metro
system", Land Use Policy, vol. 112, p. 105811, 2022.
[http://dx.doi.org/10.1016/j.landusepol.2021.105811]
K. Bothe, H.K. Hansen, and L. Winther, "Spatial restructuring and[29]
uneven intra-urban employment growth in metro- and non-metro-
served  areas  in  Copenhagen",  J.  Transp.  Geogr.,  vol.  70,  pp.
21-30, 2018.
[http://dx.doi.org/10.1016/j.jtrangeo.2018.05.014]
T. Xu, M. Zhang, and P.T. Aditjandra, "The impact of urban rail[30]
transit on commercial property value: New evidence from Wuhan,
China",  Transp.  Res.  Part  A  Policy  Pract.,  vol.  91,  pp.  223-235,
2016.
[http://dx.doi.org/10.1016/j.tra.2016.06.026]
F.  Pagliara,  and  E.  Papa,  "Urban  rail  systems  investments:  An[31]
analysis  of  the  impacts  on  property  values  and  residents’
location", J. Transp. Geogr., vol. 19, no. 2, pp. 200-211, 2011.
[http://dx.doi.org/10.1016/j.jtrangeo.2010.02.006]
S.  Musterd,  S.  Marcińczak,  M.  van  Ham,  and  T.  Tammaru,[32]
"Socioeconomic segregation in European capital cities. Increasing
separation between poor and rich", Urban Geogr., vol. 38, no. 7,
pp. 1062-1083, 2017.
[http://dx.doi.org/10.1080/02723638.2016.1228371]
V.P.  Arapoglou,  "Immigration,  segregation  and  urban[33]
development  in  Athens:  The  relevance  of  the  la  debate  for
southern  European  metropolises",  Epitheor.  Koin.  Ereun.,  vol.
121, no. 121, pp. 11-38, 2016.
[http://dx.doi.org/10.12681/grsr.9567]
K. Rontos, B. Ermini, and L. Salvati, "Enlarging the divide? Per-[34]
Capita Income as a measure of social inequalities in a southern
European City", Qual. Quant., vol. 57, no. 1, pp. 345-361, 2023.
[http://dx.doi.org/10.1007/s11135-022-01360-6]  [PMID:
35313505]
A. Ibraeva, G.H.A. Correia, C. Silva, and A.P. Antunes, "Mobility[35]
impacts of a new metro system with transit-oriented development
features",  Transp.  Res.  Part  D  Transp.  Environ.,  vol.  109,  p.
103357, 2022.
[http://dx.doi.org/10.1016/j.trd.2022.103357]

S.  Tsigdinos,  P.G.  Tzouras,  I.  Kosmidis,  E.  Bakogiannis,  and  K.[36]
Kepaptsoglou,  "Examining  the  impact  of  bicycle-oriented
multimodality  on  accessibility  and  transport  equity  in  the
metropolitan area of Athens, Greece", Int. J. Urban Sci., vol. 28,
no. 3, pp. 495-521, 2024.
[http://dx.doi.org/10.1080/12265934.2024.2317174]
A. Forouhar, and D. Van Lierop, "If you build it, they will change:[37]
Evaluating  the  impact  of  commuter  rail  stations  on  real  estate
values  and  neighborhood  composition  in  the  Rotterdam–The
Hague metropolitan area, the Netherlands", J. Transp. Land Use,
vol. 14, no. 1, pp. 949-973, 2021.
[http://dx.doi.org/10.5198/jtlu.2021.1795]
S.  Ann,  M.  Jiang,  and  T.  Yamamoto,  "Influence  area  of  transit-[38]
oriented  development  for  individual  delhi  metro  stations
considering multimodal accessibility", Sustainability, vol. 11, no.
16, p. 4295, 2019.
[http://dx.doi.org/10.3390/su11164295]
P.  Rowe,  Essential  statistics  for  the  pharmaceutical  sciences.,[39]
John Wiley & Sons, Ltd., 2016.
[http://dx.doi.org/10.1002/9781119109075]
A.  Ross,  and  V.L.  Willson,  Basic  and  advanced  statistical  tests:[40]
Writing  results  sections  and  creating  tables  and  figures.,
SensePublishers:  Rotterdam,  2017.
[http://dx.doi.org/10.1007/978-94-6351-086-8]
F.J.  Gravetter,  and  L.B.  Wallnau,  Statistics  for  the  behavioral[41]
sciences., 11th ed Cengage Learning, 2021.
K. Zhao, and B. He, "The impact of new subway construction on[42]
the commuting methods and time utilization of residents along the
line: A comparison before and after the completion of the subway
in  Kunming  City",  ISPRS  Int.  J.  Geoinf.,  vol.  14,  no.  7,  p.  258,
2025.
[http://dx.doi.org/10.3390/ijgi14070258]
X. Fu, and Y. Gu, "Impact of a new metro line: Analysis of Metro[43]
Passenger Flow and Travel Time Based on Smart Card data", J.
Adv. Transp., vol. 2018, pp. 1-13, 2018.
[http://dx.doi.org/10.1155/2018/9247102]
S.  Li,  and  P.  Zhao,  "Exploring  car  ownership  and  car  use  in[44]
neighborhoods  near  metro  stations  in  Beijing:  Does  the
neighborhood  built  environment  matter?",  Transp.  Res.  Part  D
Transp. Environ., vol. 56, pp. 1-17, 2017.
[http://dx.doi.org/10.1016/j.trd.2017.07.016]
Q. Shen, P. Chen, and H. Pan, "Factors affecting car ownership[45]
and  mode  choice  in  rail  transit-supported  suburbs  of  a  large
Chinese city", Transp. Res. Part A Policy Pract., vol. 94, pp. 31-44,
2016.
[http://dx.doi.org/10.1016/j.tra.2016.08.027]
A.  Roukouni,  S.  Basbas,  and  A.  Kokkalis,  "Impacts  of  a  metro[46]
station  to  the  land  use  and  transport  system:  The  Thessaloniki
Metro Case", Procedia Soc. Behav. Sci., vol. 48, pp. 1155-1163,
2012.
[http://dx.doi.org/10.1016/j.sbspro.2012.06.1091]
Y. Zhang, and L. Cheng, "The role of transport infrastructure in[47]
economic growth: Empirical evidence in the UK", Transp. Policy,
vol. 133, no. 1, pp. 223-233, 2023.
[http://dx.doi.org/10.1016/j.tranpol.2023.01.017]
G. Timilsina, D.I. Stern, and D.K. Das, "Physical infrastructure and[48]
economic  growth",  Appl.  Econ.,  vol.  56,  no.  18,  pp.  2142-2157,
2024.
[http://dx.doi.org/10.1080/00036846.2023.2184461]
N.T.  Tuan,  and  N.T.  Lan,  "The  relationship  between  transport[49]
infrastructure and urban land prices: A study in Hanoi, Vietnam",
SAGE Open, vol. 15, no. 1, p. 21582440241309409, 2025.
[http://dx.doi.org/10.1177/21582440241309409]
J.J.  Lin,  and  S.H.  Yang,  "Proximity  to  metro  stations  and[50]
commercial  gentrification",  Transp.  Policy,  vol.  77,  pp.  79-89,
2019.
[http://dx.doi.org/10.1016/j.tranpol.2019.03.003]
N.  Sourouvali,  A.  Benardos,  and  A.  Mavrikos,  "Cost  benefit[51]
analysis of the Athens metro line 3 expansion project", IOP Conf.
Ser.: Earth Environ. Sci., vol. 703, no. 1, p. 012032, 2021.

http://dx.doi.org/10.1007/s11116-024-10511-7
http://dx.doi.org/10.1016/j.jtrangeo.2021.103182
http://dx.doi.org/10.26253/heal.uth.ojs.aei.2013.264
http://dx.doi.org/10.1016/j.tust.2022.104509
http://dx.doi.org/10.1016/j.retrec.2019.01.003
http://dx.doi.org/10.1016/j.jtrangeo.2011.09.006
http://dx.doi.org/10.1016/j.tra.2018.08.020
http://dx.doi.org/10.1016/j.landusepol.2021.105811
http://dx.doi.org/10.1016/j.jtrangeo.2018.05.014
http://dx.doi.org/10.1016/j.tra.2016.06.026
http://dx.doi.org/10.1016/j.jtrangeo.2010.02.006
http://dx.doi.org/10.1080/02723638.2016.1228371
http://dx.doi.org/10.12681/grsr.9567
http://dx.doi.org/10.1007/s11135-022-01360-6
http://www.ncbi.nlm.nih.gov/pubmed/35313505
http://dx.doi.org/10.1016/j.trd.2022.103357
http://dx.doi.org/10.1080/12265934.2024.2317174
http://dx.doi.org/10.5198/jtlu.2021.1795
http://dx.doi.org/10.3390/su11164295
http://dx.doi.org/10.1002/9781119109075
http://dx.doi.org/10.1007/978-94-6351-086-8
http://dx.doi.org/10.3390/ijgi14070258
http://dx.doi.org/10.1155/2018/9247102
http://dx.doi.org/10.1016/j.trd.2017.07.016
http://dx.doi.org/10.1016/j.tra.2016.08.027
http://dx.doi.org/10.1016/j.sbspro.2012.06.1091
http://dx.doi.org/10.1016/j.tranpol.2023.01.017
http://dx.doi.org/10.1080/00036846.2023.2184461
http://dx.doi.org/10.1177/21582440241309409
http://dx.doi.org/10.1016/j.tranpol.2019.03.003


Development of Large Transport Projects 11

[http://dx.doi.org/10.1088/1755-1315/703/1/012032]
A.  Quezada  Larriva,  D.  Orellana,  M.L.  Guerrero  Balarezo,  J.A.[52]
García, G. Cárdenas Villenas, and P. Osorio Guerrero, "Impact of
Quito’s  first  metro  line  on  the  accessibility  to  urban
opportunities",  J.  Transp.  Geogr.,  vol.  108,  p.  103548,  2023.
[http://dx.doi.org/10.1016/j.jtrangeo.2023.103548]
A.  Muolo,  B.  Zagaglia,  A.  Marucci,  F.  Escrivà  Saneugenio,  A.[53]

Sateriano,  and  L.  Salvati,  "Cities’  hands  are  tied:  Short-term
economic impacts of COVID-19 on natural population growth in
metropolitan Greece", Urban Sci., vol. 8, no. 2, p. 26, 2024.
[http://dx.doi.org/10.3390/urbansci8020026]
D. Dimitriou, and M. Sartzetaki, "Criticality of a regional airport[54]
development to mitigate covid-19 economic effects", Case Stud.
Transp. Policy, vol. 10, no. 1, pp. 581-590, 2022.
[http://dx.doi.org/10.1016/j.cstp.2022.01.018] [PMID: 35106281]

DISCLAIMER: The above article has been published, as is, ahead-of-print, to provide early visibility but is not the final version.
Major publication processes like copyediting, proofing, typesetting and further review are still to be done and may lead to changes in
the final published version, if it is eventually published. All legal disclaimers that apply to the final published article also apply to this
ahead-of-print version.

http://dx.doi.org/10.1088/1755-1315/703/1/012032
http://dx.doi.org/10.1016/j.jtrangeo.2023.103548
http://dx.doi.org/10.3390/urbansci8020026
http://dx.doi.org/10.1016/j.cstp.2022.01.018
http://www.ncbi.nlm.nih.gov/pubmed/35106281

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND
	3. METHODOLOGY
	4. RESULTS
	5. DISCUSSION
	5.1. Key Findings
	5.2. Policy Suggestions
	5.3. Methodological Implications
	5.4. Contribution, Limitations, and Future Research
	5.4.1. Contribution
	5.4.2. Limitations
	5.4.3. Future Research


	CONCLUSION
	AUTHOR’S CONTRIBUTION
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


