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Abbreviations  

 

 

ANAC ς Autorità Nazionale Anti Corruzione. National anti-Corruption Authority. Formerly AVCP ς Autorità per la 

Vigilanza sui Contratti Pubblici. Authority for the Supervision of Public Procurement. 

AS ς Alta Sorveglianza. Project High Supervision function 

CdC ς Corte dei Conti. Court of Auditors. 

CIPE ς Comitato Interministeriale per la Programmazione Economica. Interministerial Commitee for the 

Coordination of Economic policies. 

CSLP ς Consiglio Superiore dei Lavori Pubblici. Superior Council for Public Works.  

DL ς Direzione Lavori. Work supervision 

EU ς European Union. 

EFRD/FESR ς European Fund for Regional Develeopment/ Fondo Europeo di Sviluppo Regionale. 

MIBACT ς Ministero per i Beni e le Attività Culturali. Ministry of Culture and Heritage  

MIMS ς Ministero della Mobilità Sostenibile. Ministry of Sustainable Mobility. 

MIT ς Ministero delle Infrastrutture e dei Trasporti. Ministry of Transport and Infrastructure. 

PD ς Progetto Definitivo. Final Design or Developed Design (RIBA) 

PE ς Progetto Esecutivo. Detailed Engineering Design 

PFTE ς Progetto di Fattibilità Economica e Finanziaria. Economic and Technical feasibility Project. 

RFP ς Request for Proposals. 

R.U.P. ς Respondabile Unico del Proedimento. Chief Project Manager 

V.I.A. ς Valutazione di Impatto Ambientale. Environmental Impact Review. 

V.A.S. ς Valutazione Ambientale Strategica. Environmental Strategic Review  

 



 

1 Introduction 
 

In this in-depth case study of Italian rail rapid transit projects, we investigate how Italian construction costs 

have changed over time and distill lessons learned to understand how design, procurement, and policy drive costs. 

We begin with an analysis of a systematic country-level database encompassing 93% of transit projects, as 

measured by total kilometers built and expected to be completed in Italy between the postwar years through the 

end of the 2020s. The first section illustrates the overall institutional framework, the various planning and delivery 

practices of transit projects and their evolution over time, as well as the tools that have been put in place to curb 

construction costs and improve procurement practices, notably since the 1990s. The second section of the report 

focuses on four city-level cases: Turin, Milan, Rome, and Naples. Thanks to the analytic study of the history, 

politics, context, delivery, and design choices, the cases highlight important factors that contribute to the variation 

of construction costs among the different cases. Finally, the different takeaways derived from this multi-level in-

depth analysis of the Italian cases has been summarized in ten main lessons identifying the fundamentals of a 

cost-sensitive approach to building urban rail infrastructure.  

The data collected in the general Transit Costs database situate Italy as a medium-to-low cost country for 

metro rail construction, with an average cost of $159 million per kilometer compared to an overall average of 

$280 million per kilometer globally.1 The Italy-specific database encompasses 50 metro rail projects accounting 

for 307 km or 93% of metro rail mileage built in Italy since the 1940s, currently under construction, or entirely 

funded and to be completed by the end of the 2020s. The analysis of this expanded country-focused database 

highlights a generally lower average value ($120 million/km) and a high variability between projects and cities, 

as well as over time: from as little as $22 million/km fƻǊ aƛƭŀƴΩǎ M2 at-grade suburban extension built in the early 

 
1 This data is derived from our own database that can be retrieved at transitcosts.com   
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2000s, a cost on par with mainline double track rail, up to the $645 million/km for bŀǇƭŜǎΩǎ ƭƛƴŜ м ŎŜƴǘǊŀƭ ǎŜgment, 

the most expensive section of metro ever built in Italy. This variability, which will be analysed in greater detail in 

section 2, is the result of both historic trends, differences in local capacity, and LǘŀƭȅΩǎ ǳƴƛǉǳŜ ǳǊōŀƴ ƳƻǊǇƘƻƭƻƎȅ. 

Section 3 examines the institutional planning framework, funding, procuring and delivering of transit projects 

that contribute to an average construction cost generally lower than our global averages, especially in North 

America, albeit with some notable exceptions. The evolution of the Italian project-delivery framework offers a few 

fascinating lessons, both positive and negative ones, for countries that wants to tackle the upward spiral of transit 

capital costs. A growing concern for cost control since the 1990s facilitated the implementation of mechanisms, 

tools and institutions designed to curb waste, and avoid mismanagement and corruption-prone practices in public-

works delivery. In the aftermath of these reforms, three main innovations revamped transit project delivery in 

Italy. First, a new anti-corruption authority (ANAC) was established to clean up public procurement practices. 

Second, Italy adopted official reference unit-price lists (Prezziari delle Opere Pubbliche) to determine the 

benchmark cost of procurement and the bid ceiling. Third, the bidding process was overhauled to incorporate 

technical scores when assessing a bid rather than focusing exclusively on costs. On the other hand, it is worth 

noting that, despite a planning and approval process managed by the civil service and less prone to external 

lawsuits and NYMBY-induced design, the Italian institutional framework suffers from important veto points and 

political meddling than can increase the cost of delivering infrastructure in particular contexts, notably historic 

city centers subject to strict heritage protection. 

The four in-depth cases presented in the second part of this report examine metro projects built in Turin, 

Milan, Rome, and Naples over the last twenty years. We rely on interviews with public officials, engineers and 

experts; 2 the analysis of official documents and data provided by transit agencies, as well as reports from national 

supervising authorities and articles from the specialized transportation press to reconstruct the key factors that 

drove costs in specific projects. Each city offers insight into the benefits and challenges of different delivery 

methods, differences in local capacity, urban contexts, and diverse financing structures. What is clear across all of 

these cases, however, is the importance of building and maintaining in-house technical capacity to procure and 

manage projects effectively. Furthermore, the cases illustrate how environmental constraints, such as the unique 

urban and geological conditions of old and dense city centers, and contextual factors, such as political fickleness, 

bureaucratic veto points, and uncertainties over funding and schedules, can result in overdesign, trigger costly 

 
2 A total of 24 interviews has been conducted between November 2020 and April 2022. 
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design choices and scope changes, and promote poorly conceived delivery schemes, that hinder public oversight 

capacity. 
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2 Urban rail construction in Italy: a general overview 
 

2.1 A latecomer to urban rail construction 

Unlike other European countries that began building urban rail in the 19th and early 20th Centuries, Italy 

opened its first line after World War II. Despite several attempts in the interwar period to develop metro rail 

networks in Rome, Milan, Genoa and Naples, the first proper metro line opened only in the mid 1950s. Metro 

construction finally gained momentum during the postwar years, characterized by fast urbanization and dramatic 

economic growth, but was hindered by the lack of a national transit policy, which finally emerged in the late 1980s, 

and by an essentially car-oriented transport policy. Below we identify three critical periods in the history of rail-

based urban transit in Italy: 

Á 1950s - 1970s. For at least three decades after the war, Rome and Milan were the only cities building 

heavy urban rail infrastructure. Rome, after the opening of the first section of line B in 1955, initiated 

the construction of line A in the 1960s. Those were the only urban transit projects financially supported 

by central government funds, as a 1920s law identified transit infrastructure in the Capital as a matter 

of national relevance, while considering it a local government responsibility elsewhere. In the 1930s, 

the city of Milan had already developed a plan for a three-line radial network, but the implementation 

was delayed by the onset of WWII, and the city only started construction on the first two lines in the 

mid 1950s. Unlike Rome, the metros were built with local funds, in the form of municipally granted 

bonds, and were delivered through άaŜǘǊƻǇƻƭƛǘŀƴŀ aƛƭŀƴŜǎŜέ όaaύΣ a municipally-owned special-

purpose concessionaire. In the mid-1970s, Naples was the third Italian city to develop a modern metro 

system, initially with municipal funds only. 
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Á 1980s ς early 1990s. The period starting in the 1980s saw growing central government involvement in 

the planning and financing of mass transit infrastructure in large cities. This was a response to growing 

congestion and the untenable challenges created by rapid urbanization and a dramatic increase in 

motorization during the previous three decades. Legislative and governmental efforts tried to address 

growing congestion in major urban areas, while planners popularized the idea of άIron Therapyέ όcura 

del ferro) to highlight the need to develop frequent and reliable rail-based transit in the largest urban 

areas to άhealέ cities from chronic automobile congestion and pollution. This resulted in a boost for 

transit projects in Rome, Naples and Milan, and in the tentative development of light metros in Genoa 

and Catania. Overall, these efforts ǿŜǊŜƴΩǘ ǇŀǊǘ ƻŦ ŀ coherent national policy, and the projects initiated 

during this period are characterized by the use of non-competitive procurement formulas, such as the 

privately negotiated άconcession ƻŦ ǎƻƭŜ ŎƻƴǎǘǊǳŎǘƛƻƴέ scheme used in Naples, Genoa and Rome, where 

metro development was awarded to private consortia without a competitive tender. These opaque 

delivery schemes were at the epicenter of the vast web of systemic corruption around public 

procurement that emerged in the far-reaching scandals of the late 1980s known collectively as 

Tangentopoli (Bribe-burg). The sweeping investigation and the following trial, dubbed Mani Pulite 

(Clean Hands), prompted a period of political turmoil during the early 1990s and, ultimately, the 

collapse of the major parties that dominated the government during most of the postwar period. 

Á Late 1990s -2020s. The 1990s and the early 2000s are characterized by a slowdown in metro openings 

as a consequence of fewer project starts in the years following Tangentopoli, and because of austerity 

measures prompted by the 1992 public debt crisis and efforts to curb the ŘŜŦƛŎƛǘ ǿƛǘƘƛƴ ǘƘŜ aŀŀǎǘǊƛŎƘǘΩǎ 

treaty limits.3 Later, Italy experienced a dramatic surge in the new urban rail starts, especially in the 

2010s and 2020s. New dedicated national grants for transit construction in 1992, 2001, 2016 help 

explain this recent resurgence in transit projects. At the same time, the adoption of cheaper automated 

light metro technologies and unattended automated operations, that has become the de facto standard 

for the newer lines opened since the early 2000s, made metro technology viable in smaller metro areas 

and lower demand corridors. Today, the seven metro systems operating across the country total 222.7 

km and support an estimated 2.74 million unlinked daily trips.4 

 
3 The Maastricht treaty (1993), that institutes the single currency, required that the EU countries that wanted to join the 
monetary union needed to have a public deficit lower than 3% of their GDP and a shrinking public debt tending to 60% of 
GDP or lower. In 1993, the deficit/GDP ratio was 10% and the debt/GDP one at 115% 
4 Spinosa (2019), processing data from transit agencies for 2019. 
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figure 1. New kilometers of metro rail opened in Italy by decade and city. For the decade 2020 ς 2029 only the projects 
currently under construction, or fully funded and having a completion date set before 2029 are included. 

 

2.2 Average costs and patterns in the historic variation of constructions costs 

figure 2 shows the actualized cost per km of almost all urban rail projects built in Italy since the 1950s, 

except for a few metro extensions of lines M1 and M2 built in Milan from the late 1970s to the 1980s and the 

ƛƴƛǘƛŀƭ ǎŜŎǘƛƻƴ ƻŦ /ŀǘŀƴƛŀΩǎ ƳŜǘǊƻ, as it was impossible to retrieve trustworthy figures on these projects. Data have 

been collected from several official sources and, in three cases where official data were not available, from press 

releases or other sources.5 Nominal Cost figures ŘŜǊƛǾŜŘ ŦǊƻƳ ƻŦŦƛŎƛŀƭ ŘƻŎǳƳŜƴǘǎ ŀƴŘ ŀƎŜƴŎȅΩǎ Řŀǘŀ have been 

ŀŎǘǳŀƭƛȊŜŘ ǘƻ ϵнлнл όƘŜƴŎŜŦƻǊǘƘ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƴƻƳƛƴŀƭ ǾŀƭǳŜέ ƻǊ άƴƻƳƛƴŀƭ Ŏƻǎǘέύ using the mid-year of 

construction as the base year and then converted to US dollar PPP values using a 1.3 coefficient. All numbers in 

the report expressed ƛƴ άdollarΩ ƻǊ simplified as ά$έ are in 2020 PPP USD dollar real terms. However, it is important 

to point out that for projects built during the inflationary 1970-80s, characterized by double digit year-over-year 

inflation, even a minor shift in the identification of the mid-year of construction might lead to a notable difference 

 
5 For older projects in Milan, data come from the 1959, 1970, and 1975 budgets published by Metropolitana Milanese. For 
RomeΩǎ ƭƛƴŜǎ aA and MB, data come from several appropriation laws (1145/1959, 285/1968, 82/1970, 396/1971, 374/1974, 
19/1978, and 19/1978) that have financed the early developments. Costs for projects realized after the mid-1990s are mostly 
derived from the House of Deputies official database of infrastructure projects (SILOS, 2021), and the official report of the 
Court of Auditors (Corte dei Conti ς CdC) tracing the spending linked to the 211/92 transit fund law (CdC, 2017b). 



The Transit Costs research project. The Italian Case Study Report  

 18                            The Italian Case Study Report  
 

in the actualization coefficient. With those caveats in mind, we identified a revealing pattern in the variation of 

construction cost over time. 

The cost of most metro projects falls within the $ 50-200 million per kilometer range, with a few outliers, 

mostly located in Naples, Milan and Rome. Out of the 332 route-km collected in the database, 243 km (72 %) are 

tunneled while the remainder are at grade or elevated. The average nominal cost per kilometer of projects with 

more than 50% of the alignment tunneled is ϵммр Ƴƛƭƭƛƻƴ όϷмпф ƳƛƭƭƛƻƴύΣ ǿƘƛƭŜ ǇǊƻƧŜŎǘǎ ǿƛǘƘ ƭŜǎǎ ǘƘŀƴ рл҈ 

tunneled the average cost is ϵнф Ƴƛƭƭƛƻƴ όϷоу Ƴƛƭƭƛƻƴ, see figure 3). Interestingly, there is not a direct correlation 

between the length of platforms and the average costs: the 201.3km of route (66% tunneled) that are classified 

as heavy metros (platforms of 110 or 150m) have an average cost of $122 million per kilometer, while the 72.3km 

of new generation automated light metros (platforms of 40-55m) have an average cost of $118 million per 

kilometer. It is worth noting that this might be related to the fact that the light-metro trackage has a much higher 

percentage of route-km tunneled compared to heavy metro. The less expensive typology on a per kilometer basis, 

at $88 million, is the first generation of light metros with 80m-long platform, modelled after LRT and Stadtbahn 

systems and initiated in the 1980s in Naples (line 6), Genoa, and Catania. /ŀǘŀƴƛŀΩǎ ǾŜǊȅ ƭƻǿ ŦƛƎǳǊŜǎ όϷ 61 

million/km), due to particularly favorable local soil conditions, contributes to driving the overall average down. 

Historically, we see a spike in construction costs from the late 1970s through the mid-1990s and a 

reduction in costs after, albeit with two notable exceptions. Almost all the high-cost projects of the 1970s-1990s 

eraΣ ǎǳŎƘ ŀǎ aƛƭŀƴΩǎ aо ƛƴƛǘƛŀƭ ǎŜgmentΣ wƻƳŜΩǎ a. ŜȄǘŜƴǎƛƻƴ ǘƻ wŜōƛōōƛŀ and the initial section of bŀǇƭŜǎΩǎ ƭƛƴŜ 

1, were connected to the corruption scandals of Tangentopoli.6 The reduction in costs observed from the late 

1990s is most likely due to a combination of factors: 

Á A major reform of the Public Works Code in 1994, the Merloni law (109/94), the first of a series of 

measures gradually implemented and refined over the following decades to contain costs, improve the 

transparency of the procurement process through measures like reference-unit costs, unit-price 

contracts and the technical scoring of bids, and greater competition with European-wide procurement 

(see section 3.4). 

Á The widespread adoption of new automation technologies allowed for high-capacity rail transit with 

narrower and shorter trains running more frequently, which resulted in a new generation of automated 

light metros with lower upfront capital in fixed infrastructure, built in Turin, Brescia, and Milan starting 

in the early 2000s (see figure 4). 

 
6 See among others: Calise (2021),  



 

The Italian Case Study Report         19  
 

 

figure 2. Actualized construction costs in Euros and USD PPP by year of construction (middle year of the construction 
period) and city. 






































































































































































































































































