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Abstract: The aim of this study is to give an interpretation of the urban transformations 

connected to rail transit system investments; in particular the main research goal is to analyze 

and give a methodological support for the urban transformation phenomena government in the 

rail transit stations areas. The article proposes an empirical studies comparative analysis and 

an application in the Naples urban area, in which a new rail transit network has been 

developed. In particular the socio-economic transit impacts on the urban system are measured 

and interpretated with the support of a GIS; therefore an application of the node-place 

interpretative model (Bertolini 1999) is proposed in order to support transit–land use planning 

processes in the stations areas. 
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1 Introduction 

System analysis techniques have been used to interpretate and understand the transport system 

behaviour and the performance of its components. More recently an increasing attention has 

been developed on the linkages and the relationships among the transport system and the 

other global system to which it belongs (Meyer and Miller 2001). The study of this relations 

are fundamental for the transportations analysis and policy decision and at the same time to 

understand which goals could be established for the transport system that could achieve 

desirable effects at the urban and community level.  

This article, starting from this complex theoretical and practical framework on the transport 

and land-use interaction, proposes a reply to the following questions: which are the impacts of 

the transit system on the urban structure? How is possible to govern this interrelation 

phenomena between the transit network evolution and the stations area transformations? 

Which are the elements that have to be taken into account in the integrated transit-land use 

system planning process? The answers are articulated into three different parts: in the first 

section the theoretical literature framework on the transit and urban system links is defined; in 

the second part an empirical studies comparative analysis is presented, underlining the 

common points and the urban contests different factors that can influence the transit impacts 

on the urban structure; in the third section is proposed an application in the Naples urban area, 

in which a new rail transit network has been developed. In particular the socio-economic 

transit impacts on the urban system are measured and interpretated in the time period 1991-

2004 and in the space with the support of a GIS. Finally an application of the node-place 

interpretative model (Bertolini 1998) is proposed in order to define the first steps towards a 

SDSS to govern the integrated transit–urban system transformations process according to 

TOD principles and in order to maximize the transit investments.  

2 Transit and urban system interaction: theories and planning practices 

Rail infrastructure impacts on urban system have always been studied with different 

approaches in both transport and urban studies disciplines, with the aim of defining theories 

and methods for the analysis and the interpretations of the transport-urban system interactions 

(Nijkamp and Blass1994; Burmeister 1998; Banister 1995). However, only in recent studies 

this topic is also faced with a more “planning perspective” and finalized to define common 

and integrated strategies for the transport-land use transformations management.  
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In fact, despite the evident interrelation between the two systems, land use and transportation 

planning have tended to be separated operations in practice. According to a strictly transport 

disciplines point of view, the transport system is defined as a urban sub-system, whose 

elements generate transport demand between origins and destinations, to which is related the 

transport supply construction (Cascetta 1995, 1998). Transportation planning has tended to 

assume the future land use pattern as given, usually based on market projections of land use 

rather than a land use plan. In this way generally transport system tends to reinforce past 

development trends and not the urban plan directions (Giuliano 1999). On the other hand, 

land use planning often consider the transport plan outside the decision process, and merely 

accepts the proposed transport interventions rather than a plan element to be coordinated with 

the future land use (Chapin 1995). In fact the urban plan defines the densities and the location 

of the activities, according to their capacities to generate transport demand, without 

considering the future impacts of these choices on the transport system. In other words, if the 

urban system is considered as a cinematic network, whose nodes are the urban activities and 

whose arcs are the transport fluxes, the transport plan acts on the arcs capacity and the urban 

plan acts on the nodes locations, but both approaches consider the elements given by the 

parallel planning process as hexogen variables coming outside from their government 

planning process.  

Both transport and urban studies disciplines show the awareness of the necessity of a new 

holistic approach, which is based on the complex theory and that sustains a transport-land use 

system integrated interpretation. The mobility system should be conceived as a join and 

incorporated element of the land use spatial distribution and the accessibility opportunities 

supplied by the transport infrastructures (Wegener and Fürst 1999). According to this 

approach, the transport and the transit system should be conceived as a spatial integrated 

structure and the interrelations between the two sub-system are fundamental to understand 

and govern the complex system: from one side the urban activities structure determines the 

transport demand and from the other side, the accessibility supplied by the transport system 

conditions the localization choices and in this way the land-use pattern. Land-use and real 

estate availability can be influenced by the accessibility conditions and by the transport 

system: a transport system modification involves a residential and economic activities re-

allocation and therefore the transport demand entity derived from this urban structure will be 

influenced not only by the transport supply, but also by the new spatial system. 

Only relatively recently, with a system approach application at the socio-technical issues, the 

land use-transport system has been studied and modelled as a whole entity, taking into 
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account all the structuring system elements and their internal and external interrelations. This 

trend also lead to large scale aggregate models use, that allow to simulate land-use transport 

interactions simulations ( for a recent review, see Waddell 2001, Bates Oosterhaven, 1999; 

Wegener and Fürst 1999). 

On the other hand, in the practice field, approaches and methods have been developed in order 

to define strategies and practices for a more coordinated and collaborative planning process 

between the urban and transport strategies (Cervero 1997 and 1998). This form of 

coordination aims at obtaining an equilibrium between the urban policies and transport 

interventions. This collaborative approach seeks to balance the use of land use policy as n 

input to transportation planning with a realization that transportation is a determinant in land 

use projection and land use plan (Chapin 1995). In planning practices is almost clear the 

necessity of the definition of a common strategy between transport and land-use planning and 

in particular and an increasing attention is being turned to the role that the transit system 

could have in the urban system evolution. The combined and integrated set of strategies 

involving transit infrastructure investments, urban development along transit lines and 

supportive integrated policies have been analysed by many expert of Transit Oriented 

Development (TOD) and Transit Join Development (TJD) (Boarnet and Crane 1998; 

Calthorpe 1993). However this approach often tends to overestimate the effectiveness of 

planning remedies, lacks of quantitative approaches and doesn’t take into account the urban 

actor’s behaviour as a determinant aspect of the urban evolution process (Dittman 2004).  

3 Rail transit impacts on urban system  

During the ‘70s physical impacts related to transportation infrastructures construction 

received an increasing attention, also for the growing awareness of the important contribution 

of the transport system performance on the urban system environmental quality (Meyer and 

Miller 2001). Later, with the increasing diffusion of “sustainable development” theories, 

transport impacts assessment methods and practices developed (Kreske 1996; Bregman 

1999). Only in relatively recent years transport and land use system are considered as a spatial 

integrated structure. This holistic approach is based on a collaborative developed vision of 

desired future conditions that integrates ecological, economic and social factors (Garrett and 

Bank 1995). In the following paragraphs are defined all the different aspects of transport 

system effects, and in particular the transit infrastructures, on the urban structure. Those are 

articulated into spatial, economic, social and environmental impacts.  
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2.1 Spatial impacts 

Rail transit system spatial impacts include urban physical transformations and activities 

pattern variations. Physical transformations consist of constructions or land development 

interventions and renewal interventions in the urban system as urban renewal or building 

restoration. Several studies have looked at the relationship among urban form and rail 

infrastructures development, with different approaches. In particular first researches on this 

topic have underlined the strong linkage among rail transit investments and the city rapid 

expansion and decentralization (Middleton 1967; Fogelson 1967). However such investments 

have also been shown to reinforce the economic viability of the central urban areas, where the 

new accessibility conditions have contribute to change central rail stations areas. In central 

urban areas new transit system investments have also caused physical renewal processes in 

the improved accessible areas (Cervero 1998), as also described in the table 2. Spatial impacts 

include also land-use variation related to accessibility provided by the transit infrastructures 

evolution. The urban activities re-allocation is related to the business and household 

decisions; the resulting combination of individual urban actor’s choices causes a variation of 

the land-use pattern, as for example an activities clustering effect near many urban rail 

stations (Landis 1995).  

2.2 Economic impacts 

The economic transformations related to the rail transit system evolution consist of micro-

economic impacts, as property and rent values variations for different uses, and macro-

economic effects as the urban economic competition variation (Banister and Berechmann 

2000), potential development increase or economic viability of the central business districts. 

(Arrington 1995, Parson 1996; Berechman and Paaswell 1983). Many factors contribute to 

these urban aspects transformations, as stated by several studies (Cambridge Systematics 

1999) as the regional economic trend or properties physical characteristics. In literature, 

different methods to analyse these factors have been developed and in particular is widely 

applied the hedonic pricing approach, that define the property values variation as function of 

different properties physical or functional characteristics. Using a multiple regression, the 

property values are explained by different variables that underline the marginal values 

variations dependence from different attributed as the accessibility, the land-use, the urban 

quality (Cervero and Duncan 2001; Bowes 2000). 
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2.3 Social and environmental impacts 

Rail transit system is not only an integral component of an urban area’s economy and land-

use system, but also a defining factor in community quality of life. For this reason is 

important to define also the social and “community” effects of the transit system as e different 

impact category. The construction of a rail network can also influence the accessibility 

condition distribution to the different social classes (Meyer and Miller 2001) and have 

potential negative effects on historical and cultural resources or disrupt a neighbourhood 

community. Therefore latter studies have introduced the concept of “environmental justice”, 

in order to analyse the assessment of equitable distribution of benefits and costs within the 

population, related to the transport projects (Lucas et al. 2001; Department for Transport 

2000).   

Environmental impacts of the transport system include all the natural system component 

transformation. Several studies concern the environment variation related with the transport 

system, but only relatively new studies have introduced the concept of ecosystem 

management as an integral part of the transport planning process. Two environmental impacts 

are often found in transportation planning studies: air quality and noise. The urban 

transportation system is one of the major source of air pollution and noise production in urban 

areas and a new rail infrastructure construction is related to this effects both directly than 

indirectly, trough the modal split variation. These two environmental effects are the most 

apparent and have impacts on the general urban quality and also on the land values pattern 

(Nelson 1978). 
Table 1. Rail transit system impacts in theoretical and empirical studies 

 
Impacts Description Authors 

Urban form variation and sprawl effect Middleton 1967; Fogelson, 1967; Cervero 1997 

City decentralization and urban development near rail 
corridors  

Newmann and Kenworthy 1999; Wegener,1995  

Activities clustering impacts near rail stations  Landis 1995; Cambridge Systematics 1999 

Household and jobs density variation in the station areas Hall Marshall 2000; Huang 1994; Cervero 1997; Parson 1996;  

Spatial 
impacts 

 

Urban renewal and land development in rail stations areas  Cervero 1998; Bertolini 1998; Dittman 2004 

“Community impacts” Lucas et al. 2001;TRANSECON Consortium 2003;  Social 
impacts 

“Enviromental justice” distribution Department for Transport 2000  
CBD economic viability reinforcement Davies 2004; Arrington 1995; Parson 1996; Cervero 2002  

Land values and land properties variation Weinberger 2001; Rietveld 1994; Cervero 2001 and 2002; Landis 1995; 
Debrezion et al. 2004; Bowes 2000; Huang 1994; Parson 2001; RICS 2002 

Economic 
impacts 

Economic grown and competition development in the urban 
system 

Banister and Berechmann 2000; Knight and Trygg 1977 

Environmen
tal impacts 

Air pollution ad noise variation Nelson 1978; Halig and Cohen 1996 
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4 Spatial and economic impacts of the transit system: evidence from empirical 
study cases 

The impact of rail transit on urban system transformation has been studied from many 

perspectives, including analysis of different type of systems, different type of impacts and 

with various interpretative methods (Debrezion Pels Rietveld 2004a and 2004b; RICS 2002, 

Vande Walle et al 2004;Vessalli 1996). Some empirical studies results are contradictory and 

this can be caused by the different analytical techniques, data quality and regional differences. 

Most of the empirical studies focus on the spatial and economic impacts of the transit system 

on the lines corridors and stations areas, as these kinds of effects are the most evident in a 

shorter period and also because of the data availability.  

In order to compare different application in a qualitative way, in table 3 is shown a summary 

of studies where spatial and economic impacts or rail transit investments have been analysed. 

Most of the studies have been applied in USA, where the data quality and availability allows 

more sophisticated analysis methods, as regression analysis or hedonic price models (Haider 

and Miller 2000). In Europe, within the latest European projects (Transplus 2002; Transecon 

2003; Sesame 1998) only relatively recently have been applied quantitative methods for the 

land use and economic impacts assessments. The selected study cases have been chosen 

mainly in order to compare the Naples application, proposed in this work, with significant and 

recent studies that have similar characteristics with the Naples urban contest.  

As regards spatial effects, most of the studies reviewed found some level of land use change 

resulting from transit improvements. However, the extent of the impacts varied from study to 

study and the results were often accompanied by a caveat: that the impacts were generally 

small and indirect, and that they required the presence of several complementary factors as the 

vacant land near new transit stations, positive regional economic trend, good physical quality 

of the urban texture, presence of proactive urban planning policies in the transit corridors, 

central location of the new stations. As stressed mainly in the European study cases, the 

spatial impacts regards also physical quality improvements in the central stations areas, as the 

Madrid and Athens study cases. As regards economic impacts, property value studies tend to 

show greater impacts than the land use impacts studies, though these results vary even more 

widely. In different urban and regional contests, cross sectional and time-series methods 

application show a general land value increase in the station area, that is higher that mean 

properties values variation in the rest of the urban area.  
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Table.2. Economic and spatial impacts of rail transit: international experiences  

 

City Rail transit 
type Authors Impacts 

typology Results and comment 

APTA, 2002 
Landis, 1995 
Cervero, 1996 

Economic 
impacts 

Home price average decline by $1.00 to $2.00 per meter of distance from a BART station. Rent values 
are 10%-15% greater in the arear within ¼ mile to a station. No effects found for commercial property 
values.   

San 
Francisco  

 

BART 
commuter rail 

Landis, 1995 Spatial 
impacts 

Population and employment grow slower in the stations areas that in the other areas; small urban 
development in the metro corridors and commercial activities grown.  

Armstrong, 
1994 

Economic 
impacts Residential properties in the stations areas have a market value 6.7% greater than the other areas Boston  

 

MBTA, Red 
Line 
suburbana 

Quackenbush, 
1987 

Spatial 
impacts 

Industrial areas transformation in the lines corridors. New parking, offices and retail activities in the 
stations areas.  

Landis, 1995 Economic 
impacts 

Typical home sold for 272$ more for every 100 meters closer to rail station. No effects found on retail 
property values.  

San 
Diego 

 

LTR: San 
Diego Trolley 

SANDAG, 
1984 

Spatial 
impacts Urban development in the peripheral area served by the new lines.  

Landis, 1995 Economic 
impacts Typical house sold for $663 more for every 10 feet nearer a light rail station San Jose 

 

San Jose LTR  

Landis, 1995 Spatial 
impacts Small land-use variation in the stations areas.  

TRANSECON, 
2003, Laasko, 
1992; 
TRANSPLUS 
2002 

 

Economic 
impacts 

Property and rent values grow faster in the station areas for residential and commercial activities. 
Higher increase in the CBD station areas 

Helsinki Metro Line 1 

 

TRANSECON, 
2003, Laasko, 
S. 1992 

Spatial 
impacts 

Increased population and jobs density occurred in the new subway station as compared to the rest of 
the urban area. Housing and officies development in the new pheriperical stations.  

TRANSECON, 
2003 

Economic 
impacts Property and rent values grow faster in the station areas Lyon Metro Line D 

TRANSECON, 
2003  

Spatial 
impacts 

Household number increase faster in the new central stations. Small jobs number increase in the rail 
transit corridors. Transit line have strongly support development of employment center and residential 
areas. Importance of supporting policies and urban project in the stations areas  

TRANSECON, 
2003 

Economic 
impacts Residential anc retail property values from 12% to 26% in the new stations areas from 1999 to 2003 Atens Attico Metro 

TRANSECON, 
2003; Golias 
2002 

Spatial 
impacts 

No household and jobs number variation in the transit lines corridors. Small land-use variations in the 
metro stations areas; renewal interventions in the central stations areas.  

TRANSECON, 
2003 

Economic 
impacts:  

High increase in land values in the transit corridors for housing, offices and retails. Transit 
investments has reinforced the CBD.   

Wien  Metro Line 
U3 

TRANSECON, 
2003; 
TRANSPLUS 
2002;Gielge, 
2002 

Spatial 
impacts   

Household number increases in the station areas. Job number increase only in the CBD. Renewal 
intervention in the stations areas (136€/mq in the station areas, 41€/mq in no stations areas) 

TRANSECON, 
2003 

Economic 
impacts 

High increase of property values and rent values in the station areas (+5-10% for residential use; +10-
20% for retail)  

Madrid Metro Line 6 

TRANSECON, 
2003 

Spatial 
impacts   

Decrease of household number in the central subway areas and small increase in the peripherical 
subway areas. No land-use variation in the transit corridors; some renewal intervention in the central 
subway areas.  
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5 The study case of Naples 

Naples is the biggest city in southern Italy and it belongs to a conurbation (Province of 

Naples) of 3 million of inhabitants. The population almost reaches 1 million inhabitants on a 

surface of 117 square km. From 1993, a new transit line (Line 1) was developed and it goes 

from the city centre to the north Naples periphery. The first six stations of the new line were 

opened in July 1993 and in 1995, other three stations were released. From July 2001 to July 

2002 four new stations started to work and now the line has 14 stations and is connected with 

the existing rail network by two interchange nodes (Vanvitelli and Museo stations).   

The impacts assessment proposed in this application analyses the new transit line spatial and 

economic impacts on the urban system of Naples in two ways:  

− in a temporal period (from 1991 to 2004), with the use of longitudinal (or time-series) 

data that allows before and-after comparisons of property values and land use patterns 

in the area surrounding the transit improvement; 

− in the space, with the use of cross-sectional data that allows to compare the land use 

characteristics of transit-accessible urban areas to those without transit access.  

The cross-sectional and longitudinal data comparison was possible by the use of GIS analysis 

techniques, that consents to organize, query and represent time-series spatial database. 

Georeferred time-sere data are related to each census parcels of the Naples municipality and 

transport network indicators are related to each station of the rail transport system. In this 

way, it is possible to make geographic correlations among the urban transformation indicators 

(household number variation or property values variation) and the accessibility indicators 

variation on the whole rail network. Furthermore, with the GIS support, stations influence 

areas have been defined as the union of the census parcels that are within a 500 m ray from 

the station exits. This measure is widely used as the mean walking distance to reach the 

station (Landis 1995).  

In the next paragraphs are shown the mail results of the new transit network spatial and 

economic impacts analysis, focusing the attention of the Line 1 station areas transformation, 

where is higher the network accessibility index variations, as the table 3 and 4 illustrate. 

Figures 3 to 8 show some GIS layouts, in order to underline the interrelations among each 

station area transformations and the whole urban structure variation.  
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Fig.1. The Naples rail network, 1991 

 
Fig.2. The Naples rail network, 2004 

5.1 Transit spatial impacts in Naples 

The main data source used for the transit spatial impacts assessment in the Naples area are the 

ISTAT data (National Institute of Statistic) in 1991 and 2001. Table 3 shows the household 

variation in the Line 1 station areas and other indicators, in order to underline the relation 

among the land-use transformations and other urban or transport features that could have 
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influenced these phenomena. In particular the table illustrates the values of the following 

indicators: 

 location: defines the station area location in the urban system. Three different areas 

are defined (central, semi central, suburban), depending on the CBD distance from the 

station. 

 functional mix: is a measure of the presence and intensity of different activities 

(residential, retail, offices,…) in a station area i 

a

m

a aa

ia
i c

X
mixfunz ⋅

−
= ∑

=1 minmax
 (1)

 =iaX resident and job number (for economic activity a) in the station area i 

 =amax maximum of residents of jobs for economic activity a 

 =amin minimum of residents of jobs for economic activity a  

 =ac number of economic activities in the station area i  

 m=total number of economic activities categories 

 

 network index: is a measure of the network connectivity of the station area i: 

∑
∑
==

ij ij

n

j
ij

i t

t
indconn 1

 

(2)

 =ijt network access time1 from station area i to station area j in 2001  

 n=total number of station areas in 2001 

 

 Inhabitant number and inhabitants density variations are measured as mean variation 

of the census parcels k that belong to the station area: 

∑
= ⋅

−
=

p

k k

kk
i pS

resres
res

1

19912001var  (3)

 p=number of census parcel k that belong to the station area i 

 =kS extension of the parcel census k 

                                                 
1 The network times have been calculated with Distance/Travel time Calculator software written by dr. Evert Verkuijlen of 

the GIS-Centre of the Department of Geography and Planning of the University of Amsterdam 



 12

 Built area index is a measure of vacant land availability near station area and 

quantifies the concentration of built area; it is the ratio among the building covered 

surface and the influence area extension.  

 Two different indicators measure the station use. The first one is the ratio between the 

station users and the total Line 1 users. The second one measures the station passenger 

variation from the opening year of the station to the 2001 year.  

The results of the spatial new line impacts lead to some conclusions. First is shown a general 

resident density decrease in the whole Naples municipality, and a population decentralization 

trend; the new transit system seems to have supported the central area transformation, 

decreasing residential activities density and increasing functional mix in the central districts. 

In fact is strong the correlation among the network index variation and the population 

decrease. Therefore, the analysis shows a higher inhabitants decrease in the new central 

station areas, connected also to a strong residential property values grown, as shown in the 

next paragraph. In the suburban station areas, a small population decrease accompanied the 

new transit system evolution. However, both in central and suburban station areas, the 

population variation near new station area are found to be higher than in no station areas, and 

superior to the municipality average values. The station areas where the absolute value of 

indexes variation are stronger are the one in which the stations had a more intense 

transformation effect, connected with the variation of accessibility quality.  

Is important to underline that each area has evolved in time in relation at the specific urban, 

historical and functional context. Moreover, different years of the stations opening can have 

influenced the impacts intensities.  
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Fig.3. Resident variation in Naples, 1991-2001  

 
 

 
Fig.4. Resident variation in the rail station areas, 1991-2001 
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Table 3. Inhabitant’s variations and context indicators in the Naples L1 station areas2: 1991-2001  
 

Station areas Station 
opening year Location Funzional mix

19913 
Network index 

2001 

Built area 
index  
1991 

Station 
users / line 

users 
2001 

∆% station 
users  
2001 

Jobs 1991 
(jobs) 

Residents 
1991 

 

Residents
2001 

 

∆ residents 
1991-2001 

∆ resident/ 
mean 

municipalty 
variation 

∆ resident/ 
mean 

stations 
areas 

variation 

∆ resident / 
mean L1 
station 
areae 

variation 

∆ 
residential 

density 
(res/ha) 

Chiaiano July 1995 suburban 10,561 54,649 0,219 14,4 12,3 401 5166 5215 0,9 3,063 0,121 0,059 -2,848 
Cilea  April 2001 central 77,866 100,030 0,401 1,6 - 2948 15594 14029 -10,0 -97,813 -3,872 -1,870 -46,579 
Colli Aminei July 1993 semi-central 13,198 71,465 0,184 5,8 4,0 861 4058 3407 -16 -40,688 -1,611 -0,778 -33,222 
Dante April 2002 central 114,344 96,460 0,620 - - 7621 7789 7470 -4,1 -19,938 -0,789 -0,381 -3,338 
Frullone July 1995 suburban 8,174 61,727 0,154 3,4 2,7 429 2876 3027 5,3 9,438 0,374 0,180 24,666 
Materdei July 2003 central 31,891 94,295 0,476 - - 1905 14471 13497 -6,7 -60,875 -2,410 -1,164 -35,457 
Medaglie d’Oro July 1993 central 77,044 104,248 0,355 17,0 16,9 4953 19592 17427 -11,1 -135,313 -5,357 -2,586 -35,665 
Montedonzelli July 1993 semi-central 23,610 91,414 0,299 3,7 2,3 1729 11281 9811 -9,3 -65,438 -2,591 -1,251 -44,681 
Museo April 2001 central 57,493 106,101 0,582 3,8 - 3886 8279 7588 -8,3 -43,188 -1,710 -0,825 -23,352 
Piscinola July 1995 suburban 8,905 46,526 0,200 8,3 7,1 523 9759 10144 3,9 24,063 0,953 0,460 4,612 
Policlinico July 1993 semi-central 12,564 77,549 0,211 5,8 3,8 9751 742 690 -7 -3,250 -0,129 -0,062 -5,549 
Rione Alto July 1993 semi-central 49,451 81,053 0,363 9,7 5,5 1932 19365 16512 -14,7 -178,313 -7,059 -3,408 -77,854 
Salvator Rosa April 2001 central 23,811 94,911 0,352 6,0 - 1287 8768 7698 -12,2 -66,875 -2,648 -1,278 -50,040 
Vanvitelli July 1993 central 78,195 116,437 0,487 26,0 19,5 4570 9577 8660 -9,6 -57,313 -2,269 -1,095 -43,538 
average   41,936 85,490 0,350 8,3 8,2 3057 9808 8941 -7,1 -52,317 -2,071 -1 -26,632 

total   - - - 100 100 42796 137317 125175 - - - - - 

 

                                                 
2 Source: ISTAT 1991, 2001 
 
3 Bold figures in the column represent higher mean in each group 
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5.2 Transit economic impacts in Naples  

The main data source used for the transit economic impacts assessment in the Naples area are 

the “Agenzia del Territorio” data in 1994 and 2004, that concern property values for different 

property types (single family house, median house, offices, retails, industrial buildings). Each 

property value variation for a different type of property t is calculated as the mean variation of 

each census parcel k that belong to the station area and is measured in €/mq.  

 

∑
= ⋅

−
=

p

k k

ktkt
it pS

valuevaluevalue
1

19942004var  (4)

 p=number of census parcel k that belong to the station area i 

 =kS extension of the parcel census k 

 t =property value type 

 

The analysis show the property values to grown for different property types in the station 

areas faster than the urban municipality average. In the new and central subway stations, the 

prices increase faster and with higher intensity also because of other urban revitalization 

intervention localisations in these areas (urban renewal, new pedestrian areas, open spaces 

renewal), as for the new Dante, Materdei, and Museo “art stations”. In the suburban and semi 

central areas the property values grow less and slower than in other urban areas, and this can 

explain the decentralization phenomenon of the whole city of Naples.  

As shown in the GIS layouts, these impacts are not uniform and occur with stronger intensity 

only where other economic conditions already favour these increases. For example in the GIS 

layout is clear the impact on new urban transformation in the property values grow in the 

Bagnoli area, in the west periphery, where a big ex-industrial area is being transformed into a 

new urban green area. .  
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Fig. 5. Property value variation of median house in the station areas 1994-2004 

 
 
 

 
Fig. 6.Single family house property value variation 1994-2004 
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Table 4. Property values variation in the Naples L1 station areas: 1994-20044 
 

Station 
Station 
opening 

year 
location 

Network 
index 
20015 

Median 
house 
value 
1994 

(€/mq) 

∆ % 
median 
house 
value  

∆ median 
house 
value/ 
mean 

variation 
in the 
urban 
area 

Apartment 
value  
1994 

(€/mq) 

∆ % 
apartment 

value 
 (€/mq) 

∆ 
apartment 

value/ 
mean 

variation 
in the 
urban 
area 

Parking 
space 
value 
1994 

(€/mq) 

∆ %  
parking 

space 
 value 
(€/mq) 

∆ parking 
space 
value./ 
mean 

variation 
in the 
urban 
area 

Single 
family 
value 
1994 

(€/mq) 

∆ % 
single 
family 
value 

(€/mq) 

∆ single 
family 
value/ 
mean 

variation 
in the 
urban 
area 

Commercial 
space value

1994 
(€/mq) 

∆% 
Commercila 
space value

(€/mq) 

∆ 
commercial 

space 
value/ 
mean 

variation in 
the urban 

area 

Offices 
value 
1994 

(€/mq) 

∆% 
Offices 
value 

(€/mq) 

∆ office 
value/ 
mean 

variation 
in the 
urban 
area 

Industrial 
shed 

value1994
(€/mq) 

∆% 
Industrial 
shed value 

(€/mq) 

∆ 
industrial 

shed 
value/ 
mean 

variation 
in the 
urban 
area 

Chiaiano July 1995 suburban 54,649 1084 50,6 0,65 1032 15,6 0,32 619 32,5 0,42 1472 28,3 0,57 2195 0,4 0,01 1162 40,5 0,64 439 20,0 0,91 

Cilea April 2001 central 100,030 2324 52,8 1,45 2118 39,1 1,64 1601 46,4 1,55 3151 31,3 1,34 4028 8,4 0,33 2324 55,5 1,75 - - - 

Colli Aminei July 1993 semi-
central 71,465 1936 44,6 1,02 1730 35,3 1,21 1549 26,5 0,86 2195 40,3 1,21 3744 1,1 0,04 2582 13,9 0,49 387 80,9 3,25 

Dante April 2002 central 96,460 2905 58,3 2,00 2647 33,3 1,74 2001 23,8 0,99 3938 33,7 1,81 5035 34,2 1,69 2905 55,3 2,18 520 50,2 2,71 

Frullone July 1995 suburban 61,727 1084 52,8 0,68 1032 16,0 0,33 619 33,6 0,43 1472 29,3 0,59 2195 0,4 0,01 1162 42,6 0,67 439 19,8 0,90 

Materdei July 2003 central 94,295 1291 69,8 1,06 1162 48,4 1,11 955 51,2 1,02 1549 40,3 0,85 2840 10,0 0,28 1342 65,7 1,20 336 25,0 0,87 

Medaglie 
d’Oro July 1993 central 104,248 2840 43,0 1,44 2582 32,6 1,67 1807 40,9 1,54 3486 26,5 1,26 4298 7,3 0,31 2711 47,6 1,75 - - - 

Montedonzelli July 1993 semi-
central 91,414 2130 54,5 1,37 1903 43,0 1,62 1704 40,2 1,43 2415 35,8 1,18 3119 7,9 0,24 2841 40,4 1,56 437 71,6 3,25 

Museo April 2001 central 106,101 1678 63,6 1,26 1511 38,0 1,13 1242 69,3 1,80 2014 47,2 1,30 3693 26,6 0,96 1745 65,6 1,55 437 65,0 2,95 

Piscinola July 1995 suburban 46,526 976 58,3 0,67 952 12,5 0,24 929 24,5 0,48 789 37,9 0,41 557 7,7 0,04 906 54,2 0,67 1324 4,4 0,60 

Policlinico July 1993 semi-
central 77,549 981 107,0 1,24 878 81,8 1,42 619 104,2 1,35 1472 59,2 1,19 2582 10,2 0,26 1291 50,6 0,89 464 63,1 3,04 

Rione Alto July 1993 semi-
central 81,053 2130 40,6 1,02 1903 32,1 1,21 1704 24,1 0,86 2415 36,6 1,21 3119 1,3 0,04 2841 12,6 0,49 426 73,5 3,25 

Salvator Rosa April 2001 central 94,911 1291 97,1 1,48 1162 65,4 1,50 955 79,7 1,59 1549 82,6 1,74 2840 16,6 0,46 1342 95,6 1,74 - - - 

Vanvitelli July 1993 central 116,437 2969 43,1 1,51 2711 25,4 1,36 2195 35,5 1,63 4390 36,3 2,17 6972 8,8 0,60 3098 41,2 1,73 - - - 

media   85,490 1829,93 59,7 1,20 1665,93 37,0 1,18 1321,36 45,2 1,14 2307,64 40,4 1,20 3372,64 10,1 0,38 2018,00 48,7 1,23 520,90 47,4 2,18 

totale    25619  - 23323   18499   32307   47217   28252   5209   

 
 
 

                                                 
4 Source: Agenzia del Territorio 1994, 2004 
 
5 Bold figures in the column represent higher mean in each group 
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Fig.7. Commercial space value variation 1994-2004 

 
 

 
Fig.8. Offices value variation 1994-2004 
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5 Node-place model applications 

The time-series and longitudinal data, with the support of GIS and simple statistical methods 

allow to underlines some particular aspect of the urban transformations connected with the 

transit network evolution. In particular in this section is applied the node-place model 

(Bertolini 1999) that provides an analytical framework to understand and measure the 

relations between two different aspects of the rail station. Each subway station can be 

considered both as a node of the rail transport network and as a place of the urban system. In 

order to study these different features of the station element, the node-place model allows 

representing two station indexes on a simple xy diagram. One axis value corresponds to a 

node index, which is a measure of the network accessibility of the station; the other axis value 

corresponds to a place index, which is a measure of the intensity and diversity of activities in 

the station area. In this study the model is applied not only to analyse the present `unsustained 

nodes’ or `unsustained places’ (Bertolini 1999 and 2003) in the actual urban situation, but 

also to analyse the stations area transformation in a time period and in relations to the whole 

station areas system.  

In fig.10 is represented the scatterplot of the stations areas in a xy diagram, where the x value 

is the variation of resident number in each station area or the variation of the housing property 

values and the y value is the network connectivity index. The points inside the green-dotted 

eclipses are the new suburban station, that have a high variation o the connectivity index and 

at the same time a small positive variation of the population density in the station influence 

area. The points inside the blue eclipses are the new CBD stations, where the new stations 

opening went together with a land-use variation, with a decrease of the household density, a 

high increase of property values and a potential development of retails and offices areas.  

These diagrams, which can be implemented also with other indicators, supply communicative 

and powerful decision support tools for the decision-making process in order to define 

integrated land-use transport interventions in the new and existing stations areas.  

Another application of this model is the one proposed in the diagrams in fig. 10 and fig.11, 

where the y value is the network index as defined in (2) and the x value is a general place 

index measured as defined in (5). The three diagrams show the transit network evolution in 

the 1991-2001 time period and show the potential transformation of the urban station areas in 

the accessibility scenario in 2011, when the network will have 114 stations in total.  
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Fig.9. population, property value and network index variation in the station areas 
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From the future scenario representation, in fig.11, it is possible to define different station 

clusters; for example, the points inside the blue circle are the one that have a great 

transformation potentiality and the one that could attract private investments. From a more 

planning perspective, the diagram can also give some directions for different urban planning 

interventions and strategies in the new and existing station areas. The points inside the green-

dotted lines are the one that have a high increase of accessibility, but are not used intensely in 

the present scenario; this means that the stations areas would need some proactive planning 

polices to be developed, according to TOD principles.   
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Fig.10. network index and place index in 1991 e 2001 

 
 

   
Fig.11. network index in the 2011 scenario and place index at 2001 
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6 Conclusion 

 

The work has proposed a literature framework analysis on the transport and land-use 

interaction, with a particular attention to the transit role in the urban transformation process. 

With the aim of underlining some common aspects of these interrelation phenomena between 

urban transformation and transit system evolution, the paper has also proposed a comparative 

analysis of different relevant international experiences.  

Therefore, with a GIS impacts assessments application, the study has analysed the Naples 

study case and some evidences on the transit land-use system have been verified in a 

quantitative way. Finally, the study has proposed some applications of the Bertolini node-

place model in order to stress some impacts analysis elements and to provide a tool for the 

integrated transit-land-use interventions and strategies proposal. The results shown in the 

previous paragraphs give some interesting conclusions. In the Naples context, the new transit 

line had some negative impacts of the urban decentralization, increasing the general trend of 

sprawling (Belli, Russo 2005), reinforcing the urban central structure for offices and retails 

activities and shifting resident population in the suburban areas. It is clear that urban planning 

strategies have to take into account these transit effects and promote integrated land-use 

policies in the existing and future stations areas. Only a proactive land-use policy combined 

with transit investment decision can provide a more “desiderable” urban form. Promoting 

transit use and coordinating these policies with land-use planning is a sine qua non condition 

for permanent avoidance of aggravated urban transportation problems and for the creation of a 

liveable city (Vuchic, 1999). 

The research agenda that follows these findings is as follow. To define a more sophisticated 

hedonic price model with the time-series and longitudinal GIS database. On the other hand to 

develop a more complete methodology for the urban planning interventions definition in the 

station areas and transit corridors, in order to define a SDSS for the transit-land use integrated 

planning and transformations management.  
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