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ABSTRACT: High-speed rail (HSR) has revolutionized global transportation by providing fast, reliable, and efficient city-to-city 

travel. While its urban benefits are well-documented, the potential advantages for rural development are often overlooked. The 

high-speed rail project on the Naples-Bari route in Southern Italy aims to connect the urban centers of Naples in Campania and Bari 

in Apulia, traversing inland and rural areas. Initiated in 2016 and planned for completion in 2028, this project is anticipated to 

deliver numerous benefits. The purpose of this research is to examine the largely overlooked high-speed rail (HSR) in Southern 

Italy from an economic and territorial perspective and to determine whether it can sustainably promote rural development in the 

areas along the railway line. This study examines whether the HSR line will enhance economic activities, strengthen industries, and 

improve spatial accessibility in rural areas. Using a 2020 dataset covering 25 municipalities along the railway line, including those 

with stations and construction sites projected to open by 2024, three regression models were employed to estimate potential 

improvements in income and employment. The findings indicate mixed results: access time to airports improves, decreasing by 7%, 

while access to ports does not see similar benefits. Income shows a positive correlation with HSR, increasing with population 

growth around stations, suggesting a trend towards urban agglomeration. However, the study underscores that HSR is not 

universally beneficial for rural economies and that supportive development networks are crucial. Policies should adopt short-term 

strategies to strengthen future HSR projects and prepare for the anticipated surge in mass tourism to rural areas. 
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1. Introduction 

Research has focused on how transportation investment affects growth in studies on intra-urban transit stations that 

improve access to job areas inside a metro area. Communities nearest to intercity transit hubs hope to benefit the most 

from regional integration, as High-Speed Rail (HSR) provides access to markets in other cities, and infrastructure can 

improve the financial performance of local businesses and individuals. Among the various impacts of HSR, numerous 

modifications have been reported. Investment in transportation infrastructure has frequently resulted in a reshuffling of 

urban land uses and land price trends as access has changed. The relationship between large-scale infrastructure projects, 

such as HSR, and rural development is multifaceted, involving economic, social, and environmental dimensions. 

Regarding rural areas, empirical evidence on the role of HSR shows common aspects such as the impacts of HSR 

service provision on the region’s spatial development being multilevel. Improved infrastructure can attract investment 

into rural areas, fostering the development of new industries, tourism, and real estate projects. This influx of investment 

subsequently boosts local economies and increases property values. Additionally, such infrastructure projects are 

associated with greater urban expansion and dispersion at the county or district level, as well as increased rural patch 

size and complexity at the local level. This dual effect enhances both urban and rural development, promoting a balanced 

and integrated regional growth. Large infrastructure projects like HSR enhance connectivity between rural and urban 

areas, providing rural businesses access to larger markets. This can lead to increased sales, new business opportunities, 

and overall economic growth [1–3]. 
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The departure frequency of HSR trains and proximity to HSR stations were found to affect the magnitude of the 

impact of HSR service provision on regional spatial development. HSR influences population dynamics, potentially 

leading to population decline in underdeveloped areas, affects demographic patterns, particularly in rural areas, and 

contributes to economic disparities, enhancing urban prosperity potentially at the expense of rural regions. The 

construction and operation of infrastructure projects create jobs, both directly and indirectly. These projects require a 

significant workforce during the construction phase and ongoing employment for maintenance and operations [4,5]. 

Constructing HSR lines requires careful planning to minimize environmental impact. Integrating conservation 

measures can protect habitats and promote sustainable land use. In China, the HSR network has spurred rural 

development by connecting these areas to urban centers, boosting economic growth, tourism, and quality of life. Spain’s 

HSR network and Japan’s Shinkansen have similarly enhanced connectivity, leading to economic benefits and increased 

property values. Rural areas, distinct from metropolitan regions, also experience unique development patterns 

influenced by infrastructure. HSR presents opportunities for economic revitalization and sustainable tourism. Italy’s 

recent expansion of HSR has linked growth to real estate and improved urban connectivity. Strategic station placement 

is crucial for maximizing HSR benefits, with well-connected stations driving urban development and property values. 

HSR enhances regional integration and boosts accessibility, potentially transforming rural areas by linking them to 

urban centers and supporting sustainable travel and economic growth [6–16]. 

The HSR line is a strategic infrastructure project for Southern Italy, a region currently lacking in robust 

infrastructural connectivity. This article aims to investigate the role of high-speed rail (HSR) in the internal areas of 

Southern Italy by examining its territorial and economic impact following the RQ “The development of HSR 

infrastructure in South-Italy can affect positively local economic expansion?”. Additionally, it seeks to understand how 

these impacts will evolve over time, both before and after the HSR construction, and whether these impacts will align 

with findings from other studies in the literature. The primary contribution of this article is to address the existing gap 

in the literature concerning the impacts of HSR on territorial and economic development, specifically through the lens of 

this innovative and strategic Italian project. Although other research has examined HSR in internal areas, few studies have 

been conducted within the context of Italy. Given that the HSR project is still under construction, this research aims to 

provide a solid framework for further studies once the project becomes operational. This paper is structured in 5 parts: 

Section 1 is the introduction, Section 2 is the Literature review, Section 3 is focused on the case study and the methodology. 

The results are discussed in Section 4, and in Section 5 the conclusions with recommendations for further studies. 

2. Literature Review 

High-speed railways (HSR) are crucial for economic development in both rural and urban areas, enhancing 

connectivity, economic growth, urbanization, and regional development. HSR significantly shortens travel times 

between cities, improving access to markets and services and facilitating labor mobility and commercial activity. 

Examples like Japan’s Shinkansen and France’s HSR highlight HSR’s impact on urban connectivity and economic 

vibrancy. In rural areas, HSR reduces isolation by connecting them to metropolitan centers, boosting local economies, 

attracting investment, and enhancing quality of life. Additionally, HSR raises property values and stimulates real estate 

development, as seen with Spain’s HSR network, which has spurred economic growth in connected urban areas [16–20]. 

Several studies have examined the impact of high-speed rail (HSR) on rural areas in the UK. Refs. [21,22]’s study 

evaluated the economic and social impacts of HSR in Southeast England, highlighting the potential benefits for rural 

areas through improved accessibility and economic opportunities; Ref. [23] focused on the UK’s network founding that 

the HSR can lead to significant changes in land use and property values, affecting both urban and rural regions. In rural 

areas, HSR can create jobs during construction and operation, attract new industries and tourism, and improve 

agricultural productivity through better market access. Studies on the impact of HSR in rural France show mixed results. 

HSR can boost local economies by creating jobs and enhancing accessibility, as seen with the HSR line between Tours 

and Bordeaux, which created around 14,000 jobs. Improved connectivity can attract businesses and tourists, increasing 

local activity and property development. However, benefits are often greater near major urban centers, while remote 

rural areas may see less growth. HSR can exacerbate regional disparities, with connected areas thriving while others 

lag. Additionally, HSR may centralize economic benefits in larger cities, potentially reducing rural vitality. Despite 

these challenges, HSR can promote regional integration, stimulate urban growth, and enhance rural-urban connections, 

contributing to more balanced regional development [24–33]. 

Evidence on the impact of high-speed rail (HSR) on rural areas in Spain reveal a mix of positive and negative 

effects. HSR projects have significantly improved connectivity, leading to enhanced economic activities, increased 
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property values, and tourism in connected rural areas. For example, regions around HSR stations have experienced 

urban growth and development opportunities, benefiting from improved accessibility to major cities like Madrid and 

Barcelona. Studies examining the impact of high-speed rail (HSR) on rural areas in Eastern Europe have shown various 

effects. In these regions, HSR has significantly improved connectivity, leading to economic benefits such as job creation 

and increased local investment. The enhanced accessibility can stimulate local economies by attracting businesses and 

tourists, thereby increasing property values and overall economic activity. In countries like Poland and Hungary, HSR 

has been a mixed blessing. While cities with HSR stations have seen economic revitalization and increased investments, 

rural areas without direct HSR connections have not experienced the same level of growth. Policymakers in these 

regions are working to balance the benefits of HSR by investing in complementary infrastructure and ensuring broader 

regional development [7–9]. However, the impact is not uniformly positive. While some rural areas benefit significantly, 

others may face challenges such as increased regional disparities and potential depopulation as economic activities 

concentrate around HSR-connected regions. Moreover, the construction phase of HSR projects can bring temporary 

economic boosts but may also disrupt local industries and labour markets. Overall, while HSR can foster regional 

development and improve economic conditions in connected rural areas, careful planning and policy measures are 

necessary to ensure balanced growth and mitigate negative impacts on less connected regions. 

Regarding the Italian HSR (Naples-Bari) “Na-Ba”, the HSR can favour or contribute to already existing 

phenomena, such as depopulation or urbanization of cities. The benefits of HSR on economic and urban development 

are clear, including reduced waiting times, increased commuting efficiency, and enhanced connectivity between 

southern and northern Italy [15]. These phenomena have impacted the cities along the future Naples-Bari HSR, causing 

depopulation and heavy gentrification, with the risk of accelerating the processes of urban ghostification [33]. 

Considering these potential disadvantages could result in unplanned negative impacts on the growth of high-speed rail 

in some rural areas, potentially leading to the emergence of ghost towns [33]. 

HSR can balance compatibility and equality by affecting how transportation and development benefits are 

distributed among different areas and groups. Improved accessibility from HSR boosts network efficiency and may 

influence demand for various transportation options. The development of HSR can alter network usage patterns and 

impact both urban and rural regions by enhancing social fairness and accessibility. However, the effects of HSR can be 

complex, potentially leading to significant urban development and regeneration. Evaluating transportation equity 

involves assessing changes in accessibility distribution. While some argue that accessibility analysis is underutilized, it 

remains a crucial planning tool. The HSR should enhance connectivity not only between cities but also to rural areas, 

promoting tourism and real estate growth while potentially reducing CO2 and greenhouse gas emissions [34–41]. 

Transportation infrastructure, including HSR, is more cost-effective and environmentally friendly than road transport, 

benefiting regions like Avellino and Benevento. HSR can drive regional economic growth by lowering costs and 

reducing spatial barriers. Research shows HSR can improve energy efficiency, reduce emissions, and address regional 

economic disparities. Although HSR is costly, it offers significant advantages such as reduced travel times, 

environmental benefits, and decreased traffic congestion. HSR’s ability to lower CO2 emissions and pollution 

contributes to improved urban air quality [42–45]. 

The gaps in literature emphasize the necessity of thorough investigations to completely comprehend the wider 

economic implications of HSR and to guide policy choices meant to promote equitable growth [45,46]. Ref. [47] 

investigated the effect of HSR on the income disparity between urban and rural areas has not been well studied, and the 

findings have not always been trustworthy. using data from HSR stop frequency statistics and city panel studies 

conducted at the prefecture level. Their findings indicate that HSR frequently helps close the wealth gap that exists 

between rural and urban areas. The impact of high-speed rail (HSR) deployment on income disparity between urban 

and suburban areas has been evaluated from the perspective of labor mobility, employing a difference-in-differences 

(DID) strategy to analyze this effect [48]. The study’s findings reveal that the deployment of high-speed rail (HSR) 

significantly facilitated worker relocation, which in turn helped to reduce the wage gap between urban and rural areas. 

These results underscore the crucial role of HSR in fostering economic integration and diminishing regional income 

disparities. By enhancing labor mobility and improving accessibility, HSR enables workers to access a broader range 

of employment opportunities, thereby contributing to a more balanced income distribution across different regions. 

According to [49], the effects of HSR on the economy varied depending on the city. The researchers looked at its effect 

on the wealth gap between urban and rural areas at different city scales. The income gap between rural and urban 

communities has significantly increased because of the country’s high-speed train network [50]. 

HSR has been shown to enhance regional specialization, facilitate trade, and increase land values. However, it may 

negatively impact agriculture by reducing arable land and exacerbate regional disparities. While HSR can boost Gross 
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Domestic Product GDP per capita, it does not always accelerate growth rates and may worsen economic inequality by 

favoring developed areas. Research suggests HSR encourages migration from rural to urban areas, leading to rural 

depopulation and increased regional inequality. HSR tends to increase urban income while decreasing rural income, 

widening the economic gap [51–55]. To address these issues, it is crucial to evaluate HSR’s economic benefits, improve 

urban-rural transport, and support rural development. Although HSR can gradually reduce income disparity by fostering 

economic growth in rural areas, its effects are uneven, often concentrating population and economic activity in already 

prosperous regions [24,56–62]. 

Concerning this study, we can conclude that the main gaps between HSR and rural development cover different 

aspects of the empirical studies. From a methodological perspective, there is a lack of comprehensive data and 

longitudinal studies, as suggested by [63,64]. Insufficient long-term data have been found in many studies on the impact 

of HSR on rural development. Because of this, evaluating the long-term impacts of HSR on land use patterns, 

demography, and rural economies is challenging. While some studies highlight the potential for HSR to reduce income 

disparities by facilitating labor mobility, there is limited research on how effectively HSR addresses socioeconomic 

inequalities in rural areas [65]. Ref. [66] stated that there is a lack of standardized metrics to evaluate the impact of HSR 

across different rural contexts. This inconsistency hinders the ability to compare findings across different studies and 

prevents the derivation of generalizable conclusions. Developing sustainable urban transport requires comprehensive 

policies, urban planning, and behavioral shifts to mitigate climate change. Existing research emphasizes HSR's benefits 

for urban areas but often underestimates its potential for revitalizing rural regions. This gap highlights the need for 

focused studies on HSR's rural impacts [67,68]. The social impacts of HSR, such as its effects on community cohesion, 

access to services, and quality of life in rural areas, are not thoroughly explored. Most studies focus on economic 

indicators, overlooking broader social implications [69]. On the environmental side, we noted a lack of comprehensive 

studies examining the environmental impacts of HSR on rural landscapes, including effects on local ecosystems, 

agricultural land, and biodiversity [69]. Moreover, research on how HSR can contribute to sustainable rural 

development is sparse. Few studies explore the integration of HSR with sustainable practices and policies to enhance 

rural resilience and environmental sustainability [70]. 

3. Materials and Method 

3.1. The Case Study 

In Italy, high-speed rail was planned in the early 2000s and has undergone numerous interventions and 

developments [13], but remains mainly present in the large metropolitan areas, and on the Tyrrhenian coastal area, 

mainly connecting northern Italy, while in the south, the only connection currently present is Naples and Rome. Further 

stations have been added, but these are not true high-speed stations (“Ferrovia dello Stato Italiano” (RFI)’ “Great 

Stations” project, known in Italy as “Grandi stazioni”), but rather medium-sized stations at which the two transport 

operators (RFI and Italo—“Nuovo Trasporti Viaggiatori” (NTV)) provide passenger transport services. High speed has 

increased in Italy in the past few years [28]. There is a link between this growth and the real estate market, as evidenced 

by the 2010 opening of the Italo “NTV” railway line and the RFI project of “Major Stations” [15]. Many countries have 

examined the effects of high-speed rail on their territory, but little research has been done on the relationship between 

HSR and inland/rural areas, except for China and Japan [30] infrastructure also commonly contributes to social 

instability and inequality [31]. Projects also modify accessibility, upsetting multimodality. Railway lines can therefore 

have complicated positive and negative effects that are related to the most recent concerns in the literature, and one 

must be aware of this. 

In the Italian case (Figure 1), HSR could favour transits between the three regions of Apulia, Campania and Lazio, 

connecting three important poles: the city of Bari, which gathers the southern basin, the city of Naples as the main town 

of the Campania region, and the city of Rome, the regional capital of the Lazio region and the capital of Italy. At present, 

the existing connections are between Rome and Naples (service provided by “RFI” Rete Ferrovia Italiana and Italo 

“NTV” Viaggiatori), with a frequency of every 20 min in the main bands and one train per hour. After the 2014, with 

the increasing of the HSR network, Bari is connected to Turin (in Northern Italy) via Naples and Rome, with a service 

provided by NTV Italo, but with few runs and making the journey complicated due to the long time. 
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Figure 1. HSR in South Italy, tracciato da Naples a Bari. Source: Ilsole24Ore. 

The connection between Naples and the inland cities of Avellino and Benevento, impacted by the Naples-Bari 

high-speed rail project, is crucial. Avellino, home to the University of Salerno, and Benevento, with the University of 

Sannio, are both tourist and industrial hubs. They offer attractions like historical sites, trekking, and local food and wine, 

but are mostly accessible by car, complicating commutes and travel to Naples or Campania’s airport. Currently, high-

speed rail connects Rome and Naples frequently, with limited and complex service to Bari. Improved rail connections 

could enhance access between Apulia, Campania, and Lazio, reducing road traffic and boosting travel efficiency. High-

speed trains can also encourage tourist movements to inland areas by providing convenient access to the stations along 

the future high-speed rail line that will connect urban centers with rural areas as Figures 1 and 2. 

 

Figure 2. HSR Line maps, elaboration of author. 

Italy’s rural areas are still complicated to analyze for several reasons. As pointed out by [10], there is a possibility 

that the spatial development of rural areas took place in an unorganized manner due to the possibility that the population 

in these areas had a lower level of knowledge regarding the conservation and protection of the environment, resulting 

in ecologically significant ecosystems on the outskirts of cities becoming fragmented and destroyed [29]. The lack of 

transport and waste treatment facilities in remote locations has made the regulation and communal disposal of pollutants 

problematic [30]. The expansion of residential areas often happens before the establishment of such infrastructure. The 

Naples-Bari HSR project is a major infrastructure development in Italy, integrating high-speed rail with existing lines 

through the new Naples “Afragola” station. Key upgrades include one new stop, three additional stations, a new 

computerized central control in Naples, and improvements to the Naples-Cancello line. The project will add 121 km of 

double-track, 25 new routes, 11 tunnels, and 14 new stations. Currently operational are the Vitulano-Benevento-Apice, 

Cervaro-Bovino, and Foggia Bretella sections. Some sections are funded but not yet under construction. Initiated in 

2004 and revived in 2012 under the “Sblocca Italia” act, this HSR line is a national priority under the TEN-T network, 

aiming to increase capacity, reduce travel times, and improve regional accessibility (Figures 2 and 3).  
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The cities involved on the Naples-Bari 1 route are those on these sections: 

• Itinerary NA-BA, 1st section: Variation to the Naples-Cancello line; 

• Route NA-BA, Track Doubling Cancello-Benevento, 1st functional lot Cancello-Frasso Telesino; 

• Track-doubling Frasso Telesino—Vitulano; 

• Apice—Orsara double-doubling; 

• Bovino-Orsara; 

• Cervaro—Bovino; 

• Rehabilitation of freight route Naples—Bari (in Foggia city); 

• Foggia Cervaro station; 

• Speeding-up Adriatica: technological enhancement Foggia-Bari-Brindisi. 

 

Figure 3. The project Naples-Bari. Source: RFI, elaboration of authors. 

The Naples-Bari HSR project will enhance the “Scandinavia—Mediterranean” Core Corridor by improving the 

railway connection between Naples and Bari. The journey time will be reduced from four hours to two hours, and the 

Rome-Bari connection will be cut to three hours. The project aims to improve accessibility, reduce CO2 emissions, and 

shift freight traffic from road to rail, supporting EU goals for 2030 and 2050. It will also remove level crossings, 

minimize network interference, and facilitate the redevelopment of railway areas. Environmental monitoring will be 

conducted throughout the project, with results reported to the Ministry of the Environment. Key components include 

doubling and upgrading various line sections, with significant tunneling and the construction of new stations. The 

anticipated goals and benefits include: (i) cutting travel times from 3 h and 54 min to approximately 3 h; (ii) increasing 

capacity from 4 to 10 trains/h on routes subject to doubling; (iii) improving accessibility at the Irpinia interchange hub; 

(iv) modifying performance to allow freight trains up to 750 m in length and capable of transporting high-cube 

containers and semi-trailers (combined traffic code P/C80) without weight restrictions for axis. The study area covers 

the region between Naples, Avellino, and Bari, focusing on local emissions and potential reductions from the HSR line. 

The project costs between $6 and $100 million, with $4 million financed, $500 million pending approval, and $3.5 

million already operational. By 2019, the Naples-Bari section will be fully tendered, with completion expected by 2026, 

reducing travel times to two hours between Bari and Naples and three hours to Rome. The “Hirpinia-Orsara” project, 

costing $1.3 billion, includes a 27-km tunnel through the Appennino, requiring 2900 labour days over eight years. This 

tunnel will enable travel at speeds up to 250 km/h, connecting the Avellino city and a new Hirpinia station in 35 to 40 
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min. A massive technological undertaking (one of the world’s ten longest railway tunnels) for which a straightforward 

addition will bring the project’s completion date to 2030 2. 

3.2. The Methodology 

3.2.1. The Methodological Approach 

Analyzing the correlation between spatial variables can lead to problems and limitations of the model to robust 

results. On this aspect, many scholars are concerned about the causal relationship between the construction of transport 

infrastructures and regional economic growth. Data characteristics often cause problems during analyzes caused by 

endogenous problems in causal inference, and various methods emerge in the literature to improve the rigor of empirical 

analysis, such as the simultaneous equation method [55], the instrumental variables method [71,72], difference-in-

differences (DID) model, or propensity score matching with the difference-in-differences method (PSM-DID) based on 

exogenous policies [57–69], hedonic pricing theory [15] or geometrically weighted prices. Due to the unavailability of 

a panel dataset of this study, utilizing data from 2020, we decided not to apply a Synthetic Difference-in-Differences 

(SDID) approach, raising concerns about potential bias and endogeneity. The primary objective of this research is to 

evaluate the current effects of the high-speed rail (HSR) line on the region while it is still under construction. 

Consequently, we employed variables that are not strongly spatial to assess the socio-territorial impact, particularly 

regarding accessibility between the station, urban center, and production-work systems. The construction phase already 

demands substantial energy, manpower, and resources, indicating that HSR can influence the territory even during its 

construction phase. Moreover, contrary to what is presented in the project, there is no extensive network under 

construction between the stations and the urban center or other key areas. Therefore, we believe that studying long-

distance accessibility will enhance the railway system by reducing the reliance on cars to reach the station. This focus 

on station-city accessibility aims to understand the competition between train and car for both short and long distances. 

The overview of the methodology employed in this study is illustrated in Figure 4 and is divided into six steps. 

 

 

Figure 4. The methodological approach, elaboration of authors. 

The first step covers a comprehensive literature review (see Section 2), comparing findings, models, and variables 

used in previous studies on the impact of high-speed rail (HSR) on regional economic development. The existing body 

of research highlights several key impacts: 

1. Enhanced Accessibility and Connectivity: Studies by [26,54,64], Refs. [73,74] emphasize that HSR reduces travel 

times and increases connectivity between urban centers and peripheral regions, creating a space-time compression 

effect. This is seen as a catalyst for economic integration and development. 

2. Economic Growth: Research by [34–75] suggests that HSR can stimulate local economies by attracting businesses, 

boosting tourism, and enhancing labour mobility. These studies show a positive correlation between HSR 

infrastructure and regional economic expansion. 

3. Urban Development and Land Use: Refs. [76,77] explored the impacts of HSR on urban development, noting that 

it often leads to increased land values and urban regeneration around stations. 

4. Environmental Benefits: Studies by [78] highlights the environmental advantages of HSR, such as reduced carbon 

emissions and lower energy consumption compared to other modes of transport like cars and planes. 

5. Social Equity: Ref. [79] discuss the potential social equity issues related to HSR, such as the risk of displacement 

and gentrification around new HSR stations. 

The second, third, and fourth steps are closely interconnected and are detailed in Section 3.2.1. In the second step 

(Section 3.2), we conduct an in-depth analysis of the dataset, examining the available variables to understand their 

characteristics and relationships. The focus is on identifying the dependent variables and covariates relevant to our study 

Step 1

literature review, analysis, gap findings 
and main results

Step 2

Dataset analysis

Step3 

Identification of dependent variables 
and covariates

Step 4

Descriptive statistics, correlation between 
variables and significance testing of variables

Step 5

Identification of the econometric model and 
goodness of fit test

Step 6

Comparison of the results with the literature 
in the results and discussions
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on the impact of High-Speed Rail (HSR) on regional economic development. The dataset used in this study includes 

variables related to economic performance, transportation infrastructure, and demographic characteristics. Our primary 

focus is on variables that influence the effects of HSR construction on regional economic development. We utilized the 

2020 dataset for the following reasons: although construction on the line began in 2016, the primary executive phases 

were completed by 2020, making it a comprehensive reference point in terms of project acquisition, contract completion, 

and financing. Moreover, including a dataset spanning from 2016 to 2024 could yield inconsistent results due to 

disruptions caused by COVID-19 and related construction activities between 2020 and 2022. The main variables 

analyzed from the 2020 dataset are positively correlated and significant, providing a robust foundation for our analysis. 

In the third step, we concentrated on identifying the key variables necessary for analyzing the impact of HSR on 

regional economic development. The dependent variables selected were economic growth (measured as GDP per capita) 

and income disparity (measured using the Gini Coefficient), as they directly reflect economic performance and equity 

within the regions affected by HSR. To understand the influences on these outcomes, we identified several covariates: 

travel time reduction, which captures the direct benefits of HSR; employment rate, an indicator of labor market health; 

accessibility index, which measures how HSR enhances connectivity; population density, reflecting urbanization levels; 

investment in infrastructure, showing additional economic inputs; commuter statistics, providing insight into mobility 

patterns; and environmental impact, indicating changes in sustainability metrics. This comprehensive identification of 

variables enables us to control for various factors affecting economic growth and income disparity, ensuring a thorough 

analysis of HSR’s effects. 

The fourth step described the statistics descriptive in Table 1. Also, we conducted some main important test. The 

first is to test the normality of the sample data that is essential for several reasons. First, many statistical methods, 

including regression analysis, assume that the variables involved follow a normal distribution. This assumption 

underlies the validity of parametric tests, influencing the accuracy of hypothesis testing and confidence intervals. If the 

data deviates significantly from normality, the results of these tests may be unreliable, potentially leading to incorrect 

conclusions about the relationships between variables. By testing for normality, we can determine if transformations or 

non-parametric methods are needed to ensure robust and accurate analysis. 

Secondly, the correlation between variables is crucial for understanding the relationships and potential 

dependencies among them. Correlation measures the strength and direction of a linear relationship between two 

variables. By examining these correlations, we can identify which variables are significantly related and how they might 

influence each other. For instance, a strong positive correlation between employment rate and economic growth would 

suggest that regions with higher employment levels tend to experience greater economic expansion. Understanding these 

relationships helps in constructing more accurate regression models, as it allows us to account for multicollinearity and 

better interpret the influence of each covariate on the dependent variables. Additionally, it aids in the identification of key 

drivers of economic outcomes and in the formulation of targeted policy interventions to maximize the benefits of HSR. 

Additionally, we performed tests on the significance of the variables (the Spearman’s Rank and the Shapiro-Wilk test). 

The steps 5 and 6 of our analysis are detailed in the following Sections 3.3 and 4. To analyze the impact of high-

speed rail (HSR) on regional economic development, we identified two econometric models related to the two main 

dependent variables. To investigate economic growth, the first model was developed to measure how the construction 

of HSR impacts local economic growth by improving connectivity, employment, and infrastructure. Specifically, we 

aimed to understand the influence of the presence of an HSR station on GDP per capita. For income growth, we 

developed the second model to measure how HSR infrastructure increases income per capita by enhancing accessibility 

and economic opportunities, and to understand the role of income inequality (Gini Coefficient) in this relationship. 

Based on the research questions and the characteristics of the variables, we employed two different models for different 

dependent variables. Finally, we tested the robustness of our results by analyzing McFadden’s pseudo-R2, comparing 

our results with those found in the literature to evaluate differences in impact. We also performed residual analysis to 

check for normality and homoscedasticity, ensuring that residuals followed a normal distribution and had constant 

variance across levels of the independent variables 3. This approach provided confidence in the validity of our findings 

and their contribution to the existing body of research [80,81]. 

3.2.2. Dataset and Variables 

The study analyzed the impact of the railway line on 25 cities, including Benevento, Foggia, Avellino, and Bari, 

using data from ISTAT (Italian National Statistics Institute). It focused on two aspects of rural development: mobility 

and economic productivity. Mobility analysis acts as an early indicator for future development, highlighting issues like 
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increased traffic and pollution due to reliance on private vehicles. The study assessed how the high-speed rail network 

would affect accessibility and economic growth in metropolitan and inland areas. Accessibility impacts quality of life 

and business productivity, influencing political strategies and territorial planning. The general concept that connects all 

the different measurements is that a point/place is the most accessible and easiest to reach. This implies that the basic 

measure for calculating an accessibility index is the distance between origin and destination, which also measures the 

value of the cost of the trip. The accessibility and mobility indicators concern the entire national contest, the transport 

infrastructures considered are 258 railway stations with active passenger service where there is long-distance railway 

traffic; 2842 accesses to the motorway network; 35 airports for commercial services; 54 statistical ports with passenger 

traffic, distances are measured in terms of travel time on a TOM TOM road graph. The types of accessibility provided by 

the dataset [82–86] are:  

• Cost to closest: Measures the cost required, expressed in terms of minimum travel time, for at least one destination 

among the selected ones to be reached from a given origin;  

• Accessibility/Proximity Cluster: A municipality (generically an area) may be more or less accessible either because 

it is less or more difficult to reach an infrastructure or because there is no infrastructure nearby. The two situations 

might imply different policy interventions: investment in improving the road network to reach the infrastructure in 

the first case, investment in building the infrastructure in the second; 

• Gravity model accessibility index: It introduces an element of infrastructure differentiation by considering the 

amount of services offered by the infrastructure itself. This model defines accessibility as the potential of 

opportunities, introducing into the analysis also a behavioural aspect of the choices made. 

For the economic sector, we analyzed studies ranging from [60–66], focusing on the number of businesses situated 

around the infrastructure route and the Gini index 4 and with the socio-economic indicators of the cities (employment 

rate, income per capita). 

These studies provide crucial insights into the effects of infrastructure projects, such as high-speed rail (HSR), on 

local economies and income distribution. Our analysis involved assessing the density and distribution of businesses in 

proximity to the HSR line, which serves as an indicator of economic activity and development. Furthermore, we utilized 

the Gini index to evaluate income inequality within the affected regions. By correlating these economic variables with 

the development of HSR infrastructure, we aim to elucidate both the direct economic benefits and the broader 

socioeconomic impacts. 

This comprehensive approach ensures a detailed understanding of how HSR projects can influence local and 

regional economic landscapes, fostering growth and potentially mitigating income disparities. These findings 

underscore the multifaceted economic implications of high-speed rail, reinforcing its significance in promoting 

sustainable economic development. 

We used the 2020 dataset to capture the initial phases of the high-speed rail infrastructure project. The construction 

phase began in 2016, with completion expected between 2026 and 2028. Our focus at this stage is to monitor the pre-

construction impacts of the railway line. 

3.2.3. The Choice of Variables and Testing 

The dependent variables represent the primary outcomes we aim to measure in response to the construction of HSR. 

These variables are critical for testing our hypotheses regarding the economic and social impacts of HSR. In Table 1 

the descriptive statistics of variable is reported.  

The socio-economic variables include the Gini index, employment rate, per capita income, and population. 

Accessibility is measured using several indicators: Time Access Road (which measures the time required to access the 

main road), and Accessibility 3 and 4 (which represent the time needed to reach airports and port areas, respectively). 

The variables Cluster Accessibility to Railway Network, Cluster Road Network, Cluster Airport, and Cluster Access 

Port Areas describe accessibility by cluster to capture local effects rather than just point-in-time measures. The final 

variables indicate accessibility indices for reaching port areas, airports, railway stations, and major roads. 

  



Rural and Regional Development 2024, 2, 10017 10 of 21 

 

Table 1. Summary of statistics of variables, elaboration of authors. 

Variables List Obs Mean Std.dev Min Max 

Gini index 26 0.19 0.01 0.17 0.24 

Employement 26 24.75 1707.51 0 42.2 

Income per capita 26 15,441.92 3314.30 11,600 25,546 

Surface km2 26 6181.08 9777.01 7835.38 5092.54 

Population (inhab.) 26 68,424.08 186,275.4 350 921,142 

HSR rail stations 26 0.27 0.45 0 1 

Opening HSR work site 26 0.38 0.49 0 1 

Number of industrial area 24 9791.66 8875.85 2 35 

Journey time station (pax) 26 2285.29 133.38 5084.34 4913.89 

Time access road 26 196.36 9251.87 5458.81 3372.78 

Time Accessibility airport 26 5619.77 2377.07 184.62 9283.53 

Time Accessibility ports 26 6070.22 2141.17 760.54 8887.60 

Cluster accessibility to railway network 26 1453.84 0.49 1.1 2.2 

Cluster road network 26 1723.07 0.53 1.1 2.2 

Cluster Airport 26 1734.61 0.54 1.1 2.2 

Cluster Access port areas 26 1184.61 0.27 1.1 2.1 

Access to railway station 26 4270.78 6226.66 0.036 222.96 

Access to road network 26 3555.89 1868.89 1408.69 7388.80 

Access to Airport 26 3945.59 4092.80 0.37 1408.57 

Access to ports (pax) 26 450.05 118.67 0.00 5876.92 

According to the economic sector we focused on the first variable “HSR station” and the second variable is “Income 

per capita”.  

The first variable aims to measure the effect of the HSR on the local economy, as this variable directly reflects the 

economic performance and growth of the regions impacted by HSR, making it a key indicator of local economic expansion. 

The Income per capita measures the degree of income within the region, assessing changes in income disparity 

helps us understand the impact of HSR on economic equity, particularly whether it helps bridge the income gap between 

urban and rural areas. 

Covariates are the independent variables that may influence the rural development according to research question. 

These factors are essential to control for in our analysis to isolate the effect of HSR on economic growth and income 

disparity. The variables that we have choose, according to the literature, are (a) travel time reduction to measure the 

reduction in travel time between key locations due to the HSR. The Travel time reduction is a direct consequence of 

HSR, enhancing connectivity and potentially stimulating economic activity and integration; (b) the employment rate is 

the percentage of the working-age population that is employed. Employment levels can significantly influence economic 

growth and income distribution, making it a crucial covariate; (c) the accessibility index is a measure of how accessible 

key urban centers are from surrounding areas. This variable represents the improved accessibility due to HSR can impact 

economic opportunities and regional cohesion; (d) population density is the number of people per square kilometer. 

Population density reflects urbanization levels, which can affect economic dynamics and the distribution of income; (e) 

investment in infrastructure is the amount of public and private investment in infrastructure, excluding HSR. This 

variable describe when the infrastructure investments drive economic growth, and controlling for this ensures that we 

isolate the impact of HSR; (f) the commuter statistics are the number of people commuting between different regions, 

including the mode of transport. The commuting patterns can influence local economies and labor markets, making it 

important to consider in our analysis; (g) the environmental impact measures changes in carbon emissions and other 

environmental indicators pre- and post-HSR. The environmental factors can indirectly affect economic growth and 

quality of life, which in turn can influence economic metrics. 

We carried out test to analyze normality of the dataset, and we found that the variables Employment and income 

per capita, they are normally distributed. The dependent variables are for model 1: HSR Rail (Stations) and Opening 

HSR work site before 2020. 

3.3. The Econometric Modelling 

3.3.1. The Choice of Hypothesis 

Research presents diverse perspectives on the impact of high-speed rail (HSR) on regional economic development. 

Most scholars agree that HSR enhances accessibility, creating a space-time compression effect that facilitates the flow 
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of spatial elements and significantly impacts urban economic growth. Therefore, it is essential to determine how to 

reliably and scientifically assess the effect of HSR construction on regional economic development. Based on previous 

studies, this research proposes the following hypotheses (H1 and H2) to evaluate if “The development of HSR 

infrastructure is positively correlated with local economic expansion”.  

The rationale behind H1 and H2 is grounded in the following discussion: if the high-speed rail (HSR) positively 

impacts the region, we can measure it in this case study in several ways: (a) its effect on the territorial fabric, (b) its 

effect on workers, and (c) improvements in transportation from/to stations and urban centers. Promoting sustainable 

travel is a key requirement for both Italy and Europe. The Naples-Bari line, financed in part by Recovery plan “PNRR” 

funds, aims to reduce car dependency. Furthermore, as mentioned in Section 3.1, ensuring accessibility for workers 

along the railway in inland areas is crucial. 

The HSR systems significantly reduce travel times between regions, making it easier for individuals in rural or less 

accessible areas to reach urban centers. This improved connectivity allows residents from lower-income or rural regions 

to access a broader range of economic opportunities, including higher-paying jobs that are concentrated in urban areas. 

Over time, the economic benefits of HSR typically accumulate. These benefits can include increased property values, 

enhanced business opportunities, and improved regional connectivity. As the HSR network matures, its impact on 

regional economic growth and productivity becomes more pronounced. 

By linking economically disparate regions, HSR fosters greater economic integration. Individuals can commute 

longer distances for work, which can help reduce regional disparities by increasing the labor pool available to businesses 

in urban centers and providing rural residents with access to diverse employment options. Studies show that regions 

connected by HSR experience a reduction in travel times, which facilitates more frequent and efficient commuting and 

enhances overall mobility [34].  

H1: The Construction of High-Speed Rail (HSR) Induces a Temporal Accumulation Effect. 

The construction of HSR significantly reduces travel times between the Naples and Bari poles and the surrounding 

municipalities. This temporal accumulation effect enhances connectivity, making it more feasible for workers to 

commute and for businesses to operate across greater distances. Consequently, this fosters economic integration and 

development in these regions. The improved accessibility facilitates the flow of goods and services and promotes 

regional cohesion by bridging the gap between urban and rural areas [87,88]. 

H2: The Construction of High-Speed Rail (HSR) Impacts the Income Gap. 

By enhancing accessibility and proximity, HSR infrastructure development facilitates easier and faster travel 

between regions, potentially leading to more equitable economic opportunities. Improved connectivity makes it feasible 

for individuals from lower-income rural areas to access higher-paying jobs in urban centers, thus reducing the income 

disparity. Additionally, increased accessibility can attract businesses to rural areas, fostering local economic growth and 

development. These factors combined contribute to narrowing the income gap and promoting regional economic 

integration [56,89]. 

3.3.2. The Regression Models 

Evaluating the impacts of High-Speed Rail (HSR) on regional economic growth involves a theoretical framework 

that integrates concepts from transport economics, regional development theory, and urban planning. According to 

classical economic theory, transportation infrastructure enhances productivity and economic growth by reducing 

transportation costs and improving market access. HSR, by offering faster and more reliable transport, is expected to 

stimulate economic activities by linking regions more effectively. The improved accessibility brought by HSR often 

results in increased clustering of economic activities in connected regions, fostering regional economic development, 

the enhancing the ease with which people and goods can move between locations. To evaluate the accessibility and the 

spatial effects of HSR, we consider also the Spatial Interaction Models. These models, such as the Gravity Model, are 

used to estimate how changes in transportation infrastructure affect economic interactions between regions. HSR can 

alter the spatial distribution of economic activities by reducing travel times and expanding the effective catchment area 

of economic centers [90–93]. 

The models are designed based on the theory that improved transportation infrastructure, such as HSR, can lead to 

economic growth by enhancing connectivity, reducing travel times, and increasing accessibility to job markets and 

business opportunities. This, in turn, can impact local economic conditions, including income levels and regional 

disparities. The choice of variables is aligned with the objective to isolate the impact of HSR from other economic and 
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socio-economic factors. By including control variables like employment rate, Gini index, and industrialization, the models 

aim to provide a comprehensive understanding of how HSR influences economic and social outcomes. The use of binary 

and continuous outcome variables, along with appropriate regression techniques, ensures that the analysis captures both 

the presence of HSR infrastructure and its quantitative effects on economic and social variables [56,75,87,88]. 

Based on the characteristics of the variables, we employed two different regression models to study H1 and H2 

Model 1 to examines the relationship between HSR construction and local economic expansion; Model 2 to investigates 

the impact of HSR construction on income disparity and accessibility: 

Model 1 aims to estimate the direct effects of the HSR on the development of the local economy as follows: 

ln(𝑌𝑖𝑡) =  β0 +  β1HSR𝑖𝑡 + β12𝑋𝑖𝑡 +  𝜇𝑖𝑡 + 𝜀𝑖𝑡   (1) 

The model 2 is designed as the Equation (2): 

𝑌𝑖𝑡 =  β0 +  β1HSR𝑖𝑡 + β12𝑋𝑖𝑡 +  𝜇𝑖𝑡 + 𝜀𝑖𝑡 (2) 

We treat the variable “HSR station” as a binary indicator (0 for no station open, 1 for station open) for the year 

2020 across all 25 cities. This classification accounts for the fact that the Naples-Cancello and Telese sections of the 

HSR began construction in 2016. In Model 1, the dependent variable Yit represents the binary status of whether a high-

speed rail station is present in city i at time t. The covariates Xit include control factors such as the employment rate, the 

Gini index, industrialization levels in the area, and travel times between stations, as well as the time needed to reach 

airports and ports. 

Model 2 examines whether the presence of HSR affects per capita income. Here, the dependent variable Yit is the 

income level in city i at time t, while the independent variables Xit include socio-economic factors such as the Gini index, 

population, accessibility, and economic clustering. Since Yit conforms to a normal distribution, a linear model is 

appropriate for this analysis. Model 2 also assesses the potential impacts of HSR on accessibility to local work systems 

and transportation hubs (ports and airports), using the “Opening HSR work site” variable to indicate the presence of 

construction sites from 2016 to 2020. 

The evidence in the literature supports the idea that HSR construction has significant effects on local economic 

expansion, income disparity, and accessibility. Research demonstrates that HSR can stimulate economic growth, reduce 

income disparities by improving access to better job opportunities, and enhance regional connectivity. These findings 

provide a solid foundation for understanding the broader impacts of HSR infrastructure on regional development and 

socio-economic integration. 

4. Results and Discussion 

4.1. Spatial Effects of HSR 

The ex-ante study (at present) on the 2020 state highlights a state of the art on the potential for growth and vulnerability. 

Surprisingly, the Gini index is high for internal regions (except for Naples which is the regional capital), while it is high for 

Bari. Along the line of the new HSR we note that the municipalities involved have a high Gini index (Figure 5). 
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Figure 5. Gini index in Campania region (left) and Puglia region (right), elaboration of authors. 

In Figure 6, however, we have represented the change in the employment rate, which is higher in the internal 

municipalities compared to the capital. This is not strange in 2020, while the employment rate today has also increased 

in Naples. It is interesting to note that the provinces of rural areas have a strong industrial vocation (Figure 6) and that 

they also present a notable employment rate. 

  

Figure 6. Employment rate in Campania region (left) and Puglia region (right), elaboration of authors. 

In Figure 7 the number of industrial areas present is numerous in internal and rural areas (between Benevento and 

Foggia) while less for the areas outside the railway line (in yellow). Bari, although the regional capital, does not have a 

significant number of industrial companies. 
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Figure 7. No. of industrial area along the HSR rail between Campania region (left) and Puglia region (right), elaboration of authors. 

4.2. Impacts of HSR on the Economic Growth and Accessibility Indicators 

The results obtained from econometric modelling have been grouped in Tables 2–4 and are summarized below the 

results are in line with the hypothesis (positive impacts on the economy) and for the current economic condition, but on 

the other hand it presents some interesting insights. Firstly, the Gini index is not significant for any dependent variable 

and is not influenced either by station opening or employement.  

Table 2. Results of Model 1. 

Dependent Variables Covariates 

R2 Cons  Railway Stations with 

Active Passenger Service 
Airports 

Ports Areas with 

Passenger Service 

HSR rail stations 0.10 (0.11) 0.10 (0.05) * −0.17 (0.09) * 0.45 1.66 (2.44) 

Note: Coefficient reported and st. dev in brackets (). * Low significant, ** medium significant, *** highly significant), “-” n.a.  

In the first model, the presence of high-speed rail (HSR) stations (in construction since 2016) within the 

investigated communities in 2020 is primarily significant for travel durations to ports and airports. While the impact on 

airport access is positive, suggesting improved connectivity, the impact on ports is negative, indicating increased travel 

times. This negative effect is likely due to construction delays, as not all stations are operational immediately, 

complicating access to port areas. This preliminary finding suggests that, initially, HSR construction may inadvertently 

increase travel times to ports due to incomplete infrastructure, highlighting the need for careful project management 

and phased completion strategies to mitigate such issues. 

Table 3. Results of Model 2. 

Dependent 

Variables 
Covariates 

R2 Cons 
 Pop. 

HSR Rail by 

2021 

Opening HSR 

Work Site 

before 2020 

Access to 

Road Network 
Cluster Airport 

Income 
0.01 (0.00) 

** 

3262.98 

(1271.90) * 

−2063.55 

(1271.90) * 

−1533.36 

(798.78) * 
- 0.67 

14.37 

(2688) *** 

Employement −0.00 (0.00) 
1494.24 

(7219.02) * 
- - 

−1968.05 

(678.53) *** 
0.49 59 (61) ** 

Legend: Coefficient reported and st. dev in brackets (). * Low significant, ** medium significant, *** highly significant), “-” n.a. 
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Table 4. Results of Model 2 of the clustering variables. 

Dependent Variables Covariates 

R2 Cons  
Access 

to Railway 

Station 

Accesst 

to Road Network 

Access to 

Airport 

Access 

to Port Areas 

HSR rail stations −0.00 (0.09) 0.02 (0.03) −0.22 (0.20) 0.80 (0.07) 0.58 −1416.41 (1.09) 

Opening HSR work site −0.02 (0.09) −0.01 (0.03) −0.02 (0.38) 0.27 (0.35)* 0.47 −0.071 (1.15) 

Legend: Coefficient reported and st. dev in brackets (). * Low significant, ** medium significant, *** highly significant), “-” n.a.  

For airports in Naples and Bari, the introduction of High-Speed Rail (HSR) results in a service improvement of 

approximately 7.5% for passengers, while access to ports experiences a decrease of 7%. The variable “Opening HSR 

Work Site Before 2020” does not show significance in Model 1 across any boundary variables. Model 2, as detailed in 

Tables 3 and 4, explores the impact of HSR on employment and income using both cluster-based and individual 

accessibility indicators. The cluster-based variables include “Cluster Accessibility to Railway Network”, “Cluster Road 

Network”, “Cluster Airport”, and “Cluster Access to Port Areas”, while the individual accessibility indicators are 

“Access to Railway Station”, “Access to Road Network”, “Access to Airport”, and “Access to Port Areas”. Both 

employment rates and income levels are significantly associated with the presence of HSR stations. From a social 

perspective, increased income correlates with population growth in the regions, but the introduction of HSR appears to 

mitigate this effect. Population growth seems more closely tied to employment opportunities rather than the mere 

presence of HSR. Surprisingly, accessibility does not improve as anticipated; instead, it results in reduced connectivity 

to the primary network. The overall effects on the territory are less favourable compared to economic indicators. The 

clustering of HSR stations negatively impacts employment rates, suggesting that while HSR reduces travel time, it may 

also create employment imbalances due to ongoing and anticipated construction conditions. Inland areas might face 

adverse effects without targeted development policies following the HSR’s opening. Model 2 also evaluates whether 

HSR affects accessibility indicators for major networks, passenger stations, airports, and ports. Notably, accessibility 

to port areas, particularly in Naples and Bari, improves with HSR. However, inland cities requiring further line 

development do not experience similar benefits. This paradox highlights that while HSR reduces travel times, overall 

accessibility improves only with the full completion of the HSR line. Although some indicators, such as employment 

rates and population growth, show positive effects with HSR, improvements in overall accessibility are not apparent. 

Industrial areas do not significantly influence the local economy. Enhancing connections between municipalities along 

the HSR line and their surrounding areas will be essential. Ongoing construction impacts the quality of life and mobility 

habits, with high-speed benefits offset by the complexity of short-haul connections. The total travel time includes both 

primary rail and secondary urban network travel, increasing travel stress and emphasizing the need to measure such 

impacts accurately. If these issues are not addressed, the quality of life in Rome and Naples may decline. Figure 8 

illustrates the projected income increases relative to 2020 values, demonstrating significant potential growth for 

municipalities along the high-speed line. 

  

Figure 8. Potential impact of HSR on income in Campania region (left) and Puglia (right), elaboration of authors. 
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The differences in accessibility to airports occurred for Apice (going from 60 to 65), for Benevento (from 64 to 

68), for Foggia (72 to 78), Paduli (71 to 77), Ponte (70 to 75), Villanova (from 76 to 8) and for Vitulano (75 to 81). The 

cities of Naples (25 to 26), Bari (18 to 19) are not affected by the HSR, as they already have operational connections. 

Therefore, HSR can facilitate a better connection between internal cities and key infrastructures. Even in Casalnuovo 

di Naples there was little impact from the HSR on airport transport (from 20 to 21). 

These results offer a further point of view on the effects of the HSR on the southern and internal regions. What 

emerges is the need to CONSIDER short-distance connections that are not of a tourist nature and that do not begin to 

create imbalances between rural areas and the quality of life, while sustainable mobility can be useful for traveling 

to/from work for at HSR stations and with industrial plants reducing driving times. As [13–15], the results show that 

high-speed rail has different effects on economic growth in different regions and changes with the development of high-

speed rail in the region. At the regional level, Shi finds that areas that have formed high-speed rail networks, high-speed 

rail has compressed space-time distance and promoted exchanges and cooperation between cities, which has had a 

positive effect. While we have not found positive indications on the clusters. In line with [60], the increase in income 

(due to an increase in population) is in line with the literature, where an increase in population translates into an increase 

in labor flow, towards cities and industrial areas. The increase in population relies on rail transport and future LPT 

capacity between municipalities and HSR lines. In line with [4,39], we think that HSR could increase disparities in 

access to city ports, reducing the potential for municipalities to gain working independence. 

As [46,94], the less than positive outcomes of the HSR network expansion reduces the economic benefits of HSR 

because the marginal contribution of new HSR lines to economic productivity decreases and there is a crowding out 

effect caused by excessive agglomeration (around the areas of Naples, Bari) and the future stations around it. This 

requires planning that accompanies the structure of the railway line as stated by [61], who finds that HSRs make a 

significant positive contribution to economic growth in large-mega cities. Together with [95], we suggest that each city 

should reasonably plan its HSR network to promote economic growth and reduce economic disparity by accounting for 

different resource endowments, especially geographic and population factors. Unlike empirical evidence where the 

opening of the HSR, the intensity of the HSR service and the cumulative effect of the HSR over time all have a positive 

impact on regional economic growth through market size, in this historical phase of the Naples-Naples HSR line Bari 

we are not able to say the same.As one of our findings, ref. [17] also highlighted that a weak relationship between HSR 

and local development, assessed on the basis of manpower, may reveal an absence of relationship between HSR and 

the labor market. 

4.3. Recommendations and Discussions 

The impact of High-Speed Rail (HSR) on rural areas in Italy highlights several crucial factors. While HSR enhances 

accessibility to key infrastructures like airports, the benefits are more pronounced in towns previously lacking such 

connections, with minimal impact on well-served cities like Naples and Bari. Effective integration of HSR with local 

transport networks is essential to avoid imbalances and support local commuting, especially for work-related travel. 

Regional disparities are a significant concern, as HSR’s benefits can be uneven, often favoring urban over rural areas. 

The relationship between HSR and economic growth is complex, with potential for diminishing returns or crowding 

out in already agglomerated regions, necessitating targeted development policies to support rural areas. Comprehensive 

planning should address local needs, mitigate adverse effects, and ensure that HSR contributes positively to regional 

development and reduces disparities while maintaining sustainability and quality of life. 

To enhance accessibility and connectivity through High-Speed Rail (HSR), it is crucial to ensure the full 

completion of the HSR line to maximize its potential and effectively connect all intended regions. This step addresses 

the observed paradox where inland areas and regions needing further development do not fully benefit from HSR 

infrastructure. Complementing this, developing and enhancing short-haul connections between HSR stations and local 

transportation networks—such as buses and local trains—will alleviate travel stress and optimize overall accessibility 

by reducing total travel time. Additionally, addressing regional disparities is essential. Targeted development policies 

and investments in inland areas should be implemented to counteract the adverse effects of HSR construction and ensure 

equitable economic benefits across all regions. In parallel, creating and supporting employment opportunities in regions 

affected by HSR construction will help balance employment imbalances caused by the clustering of stations. 

Monitoring and mitigating the impacts of construction is also critical. Regular assessments of the construction’s 

effects on the quality of life and mobility habits of local residents will help manage disruptions effectively. Engaging 

with local communities to provide information and support, and addressing concerns proactively, can reduce potential 
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frustrations and improve overall community relations. To leverage economic opportunities, the increased accessibility 

provided by HSR should be used to promote local economic development, attract businesses, and stimulate investment 

in the regions served by the rail network. Coordinating HSR planning with regional development strategies will help 

optimize the economic and social benefits of the rail infrastructure, ensuring that all areas realize its potential advantages. 

Focusing on comprehensive accessibility measures involves implementing and refining accessibility indicators to assess 

the impact of HSR on various transport nodes, such as stations, airports, and ports. Regularly evaluating and adjusting 

transportation policies based on empirical data and feedback from affected regions will ensure that policies remain 

relevant and effective in meeting the evolving needs and maximizing the benefits of HSR. 

5. Conclusions 

The study shows that HSR construction significantly enhances local economic activity and regional development 

by improving connectivity between urban centers and surrounding areas. This boosts business opportunities, job 

creation, and economic integration, helping to narrow the income gap between urban and rural areas by attracting 

businesses and high-paying jobs to less developed regions. HSR also makes travel easier, reducing times and improving 

mobility for people and goods. However, the study has limitations: it uses a 2020 dataset, focuses on short-term impacts, 

and is specific to the Naples-Bari HSR line. Future research should incorporate long-term studies, continuous data 

collection after construction, and comparative analyses with other HSR projects both within Italy and globally. 

Additionally, exploring environmental impacts—such as changes in carbon emissions and land use—as well as 

conducting social impact assessments, will offer a comprehensive understanding of the benefits and challenges 

associated with High-Speed Rail (HSR). Recognizing the increased pressures on metropolitan cities like Naples and 

Bari due to the implementation of high-speed rail (HSR) is crucial. Policymakers should adopt strategies to mitigate 

this burden and enhance the quality of life in these urban centers. Additionally, the impact of HSR on landscape 

maintenance needs attention, as construction activities and anthropogenic effects are likely to alter the natural 

environment. Future research should incorporate socio-economic surveys to better understand the impact of HSR on 

communities, employing measures such as the Gini index, which was not significant in this study. Furthermore, it is 

recommended that rural development be assessed using sustainability indicators rather than solely performance 

indicators. This approach will provide a more comprehensive understanding of the long-term effects of HSR on both 

urban and rural areas, ensuring that infrastructure projects align with broader goals of sustainable development and 

social equity. Based on the study, several policy recommendations are proposed to leverage the economic and social 

benefits of high-speed rail (HSR) infrastructure. Policies supporting HSR can help reduce regional disparities and 

promote balanced economic growth. These insights can guide infrastructure planning to maximize accessibility and 

integration, boosting regional connectivity and sustainable development. Emphasizing HSR’s positive economic 

impacts can attract investments and support regional development, aligning with sustainable development goals (SDGs) 

by fostering sustainable transportation, reducing inequalities, and encouraging economic growth. Additionally, HSR 

can enhance sustainable tourism by improving access to remote areas, thus distributing tourism more evenly and 

reducing congestion in urban centers. This approach promotes environmental conservation, cultural preservation, and 

local economic benefits, supporting responsible travel practices and reducing the carbon footprint of tourism [95–97]. 

This synergy between HSR and sustainable tourism further underscores the multifaceted benefits of investing in high-

speed rail infrastructure, aligning with global sustainability initiatives and contributing to a more balanced and equitable 

regional development [3,17,54,62,98]. 
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Footnotes 

1. https://www.agenziacoesione.gov.it/lacoesione/le-politiche-di-coesione-in-italia-2014-2020/strumenti-e-programmi/contratti-istituzionali-
di-sviluppo/cis-ferroviario-Naples-bari-lecce-taranto/. 

2. https://www.fsitaliane.it/content/fsitaliane/it/opere-strategiche/Naples---bari.html. 
3. Additionally, we can suggest also to use the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) for model 

comparison, selecting the most appropriate models for the analysis. In this case, it has not bein applied as pseudo R2 is acceptable. 
4. https://www.openpolis.it/numeri/le-disuguaglianze-di-reddito-in-italia-comune-per-comune/. 
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