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Due considerazioni sul trasporto aereo

1. La digitalizzazione può migliorare gli impatti ambientali tramite
a. Un regolazione delle tariffe aeroportuali con incentivi rispetto agli impatti 

ambientali
b. una maggiore consapevolezza nelle scelte dei passeggeri dei livelli di inquinamento 

prodotti dal settore
c. un più efficiente controllo del traffico aereo

2. La digitalizzazione può migliorare il benessere dei consumatori
a. incrementando la varietà delle scelte a disposizione 
b. soprattutto mediante una integrazione tra trasporto aereo e treni ad alta velocità 

per tratte in connessione



Regolazione delle tariffe aeroportuali

• Modello di regolazione per incentivi delle tariffe aeroportuali includendo 
gli impatti ambientali

• Rumore
• Inquinamento locale
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A B S T R A C T   

Airport noise assessment and mitigation have been recognized as major challenges in the current civil aviation 
context. This paper aims to provide a general, simple, and flexible methodology to approximate airport noise- 
influenced zones and quantify the social cost of noise pollution. The proposed methodology performs this 
assessment without the need for specific software, monitoring stations, and sophisticated data. Airport noise- 
influenced zones are estimated by relying on publicly available aircraft certification data, while the social cost 
of such estimation is computed by taking into account the distribution of residential units located within zones 
affected by noise. We present an application of this method to a group of Italian and Spanish airports, as well as 
possible beneficial policy interventions in terms of minimization of noise impact on the population living in the 
airport neighborhoods. In addition, possible mitigation policies are presented in the form of noise surcharges 
applied to different aircraft categories.   

1. Introduction 

Air traffic is associated with several environmental impacts. Among 
these, noise pollution is one of the most significant and probably the 
main causes of hostile community reactions to airport activities 
(Thompson et al., 2013;ICAO, 2016b; da Silva et al., 2020). Airport 
noise assessment and mitigation have therefore been recognized as is-
sues of great relevance in the empirical literature and for policymakers. 
Previous studies have highlighted the serious health risks to people 
living near airports (Zheng et al., 2020). From an urban economic 
perspective, other empirical contributions have shown that airport 
proximity affects real estate prices and, more specifically, exerts a non- 
negligible negative impact on house prices (Schipper et al., 1998). From 
an economic perspective, there is no market for airport noise impacts, 
such as the greenhouse gas (GHG) emissions trading scheme (ETS) of the 
European Union (EU). However, economists have applied the effect of 
proximity to airports on house prices to obtain a hedonic price of the 
noise costs generated by aircraft in their landing, take-off, and taxing 
activities. This takes the form of a noise price depreciation index (NDI), 
i.e., a percentage reduction in the house price due to a marginal varia-
tion in house characteristics. In the case of an airport, the NDI is given by 
the percentage reduction in the house price if the noise generated by 

airport operations increases by 1% (Wadud, 2013). 
In the current European context, green programs are being devel-

oped as well as recovery funds related to green transition and sustain-
ability (e.g., Green Deal, Commission Sustainable and Smart Mobility 
Strategy, Next Generation EU recovery fund). Therefore, airport noise 
assessment and mitigation measures become timely challenges for these 
environmental programs. However, as further discussed in the review of 
the literature, the approaches traditionally adopted to estimate airport 
social costs have some non-negligible limitations, especially in terms of 
complexity, a lack of flexibility, and the requirement of sophisticated 
data/instruments. Therefore, we believe that there is a need for a gen-
eral, relatively simple, and flexible methodology that relies on easily 
accessible data. The procedure we propose is able to approximate airport 
noise contours (we call such approximations noise-influenced zones, 
NIZs) and to provide estimates of the social cost of noise that are com-
parable across airports. This methodology may result in an accessible 
tool for policymakers and airport managers to formulate appropriate 
noise compensation schemes. 

The recent literature on airport noise assessment and mitigation has 
been built on complex models based on field experiments to estimate 
noise levels (Simons et al., 2022; Ganić et al., 2023). Furthermore, field 
experiments have been the basis for generating the information required 
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pendix A for greater detail on urbanization). However, the trends 
exhibited by the airports are different. BGY exhibits a constantly 
increasing trend in the traffic level and in the total (the only exception is 
represented by the year 2014). More specifically, BGY almost tripled the 
amount of nuisance over the ten years and went from €8.4 million in 
2009 to €23.6 million in 2018. MXP also exhibits a double NSC2018 (from 
€6 million to €13 million) between 2009 and 2018, although the path is 
more irregular than that of BGY. Despite a higher traffic level in MXP 
compared to BGY, BGY exhibits a significantly higher NSC2018 in all 

years, which is mainly due to the different number of residential areas in 
the noise contours. 

LIN and BCN exhibit a comparable amount of NSC2018 (respectively 
€5.0 million and €5.6 million in the year 2018), but, interestingly, 
completely different traffic levels (in 2018, respectively, about 95,000 
and 323,000 movements). This result is due to the location of the 
Spanish airport runways, which are close to the seaside and therefore 
exert a lower impact on the population living in the airport surround-
ings. LIN and BCN exhibit an irregular path in both traffic level and 
amount of noise over time. 

A different situation is observed for GRO. The lowest total and per 
movement social costs (respectively, €115,000 and €9.63 in 2018) are 
due (1) to the airport being located in a rural area and (2) to the low 
level of traffic. Moreover, the decreasing trend in NSC2018 over time is 
caused by a drastic loss in movements due to the decision of Ryanair, the 
dominant carrier in GRO, to redirect routes to BCN. It is interesting to 
note that all five airports experienced a decrease in noise costs in 2013. 
This can be explained by the effects of the European economic recession 
that struck between 2012 and 2013 on the travel sector. 

It is not easy to make comparisons with previous studies. A study on 
Düsseldorf Airport by Püschel and Evangelinos (2012), used HPM and 
estimated a rent loss of all housing units within the airport noise foot-
print equal to €7.5 million for the year 2009. The authors’ annual social 
cost amount seems in line with those found with our methodology, but 
once again (i) the airport operations are different, and (ii) estimates 
based on house rents are not necessarily comparable to estimates based 
on house prices. 

As discussed in Section 3, the obtained values could be used to 
implement damage-related compensation. Indeed, given that Pigouvian 
taxation cannot be implemented, as explained in Section 3, we adopted 
T = NSC2018 as the best proxy for economic compensation. If we take 
2009 as the first application period for the method, the full noise costs, 
NSC2018, for the year should be charged to the airports for compensation. 
The latter amounts to €8.4 million for BGY, €5.2 million for LIN, €5.9 
million for MXP, €2.4 million for BCN and €0.7 million for GRO. The 
idea is that in the first year of implementation, full annual costs should 
be charged. In the following years, each airport should be charged a 
variation in NSC2018 with the previous year. In this way, it should be 
possible to reward/penalize the airport that is improving/worsening its 
noise performance over time. When the variation is negative—i.e., less 
social noise costs than the previous year—the compensation is 0. 

An important issue in the proposed method is related to the possible 
reaction of industry players. For instance, we expect that following the 
introduction of the method, it will be noted as a downward adjustment 
of the traffic and as a response to the increased marginal private cost. 
Therefore, a key point in evaluating the impact of estimated compen-
sation is if the traffic reduction implemented by industry players is 
greater or smaller than Q* in Fig. 5(a), i.e., the social optimum. We do 
not observe Q* and therefore it is difficult to provide comparisons. 
However, it might be assumed that the proposed method does not 
reduce traffic below Q*. Several factors go in this direction. First, in a 
(reasonable) scenario in which airports pass the noise surcharge onto 
airlines and airlines in turn pass it onto passengers, the average per- 
passenger tax appears to be quite tolerable, even for airports with the 
highest social costs. For example, BGY shows the highest total estimated 
social noise costs in 2009, equal to €8.4 million, which could be split 
between 7.2 million annual passengers in the same year; therefore, the 
per-passenger tax is equal to about €1.18/pax. Second, moving to a 
dynamic approach, the proposed compensation mechanism based on 
annual variations is in line with the approach defined by CORSIA for 
CO2 emissions and reduces the total noise surcharge following years 

Table 3 
Estimated noise social costs and noise surcharge by airports and years.  

Year NSC(€) NSC2018(€) Diff. (€) % Diff. 
(1) (2) (3) (4) (5) 

BGY 
2009 11,020,296 8,426,031 2,594,265 24 
2010 12,627,277 10,272,103 2,355,174 19 
2011 13,337,112 11,240,151 2,096,961 16 
2012 14,292,022 12,103,392 2,188,630 15 
2013 13,437,236 11,346,515 2,090,721 16 
2014 10,751,264 9,731,301 1,019,963 9 
2015 13,431,792 12,558,061 873,731 7 
2016 16,610,418 15,019,317 1,591,101 10 
2017 21,047,946 21,724,045 −676,099 −3 
2018 23,634,543 23,634,543 0 0  

LIN 
2009 4,618,107 5,251,537 −633,430 −14 
2010 4,765,624 5,284,768 −519,144 −11 
2011 4,407,806 4,753,541 −345,735 −8 
2012 4,301,070 4,631,037 −329,967 −8 
2013 3,550,904 4,130,169 −1,080,133 −30 
2014 4,144,876 4,188,045 −43,169 −1 
2015 4,998,363 5,178,817 −180,454 −4 
2016 5,070,880 5,055,268 15,612 0 
2017 4,257,547 4,358,048 −100,501 −2 
2018 5,003,279 5,003,279 0 0  

MXP 
2009 5,288,256 5,852,291 −564,035 −11 
2010 6,945,804 7,998,905 −1,053,101 −15 
2011 9,104,882 10,578,907 −1,474,025 −16 
2012 7,709,554 9,051,119 −1,341,565 −17 
2013 6,779,246 7,962,869 −1,183,623 −17 
2014 8,801,660 9,227,981 −426,321 −5 
2015 11,574,241 12,140,007 −565,766 −5 
2016 11,727,877 12,302,557 −574,680 −5 
2017 14,962,940 15,678,104 −715,164 −5 
2018 12,908,087 12,908,087 0 0  

BCN 
2009 3,075,955 2,431,501 644,454 21 
2010 3,012,785 2,710,178 302,607 10 
2011 3,896,027 3,303,081 592,946 15 
2012 3,530,532 3,148,750 381,782 11 
2013 2,356,118 2,917,294 −561,176 −24 
2014 2,450,159 3,277,258 −827,099 −34 
2015 3,480,591 3,788,210 −307,619 −9 
2016 4,255,363 4,769,247 −513,884 −12 
2017 4,464,867 5,008,718 −543,851 −12 
2018 5,061,298 5,061,298 0 0  

GRO 
2009 375,217 674,210 −298,993 −80 
2010 323,974 560,054 −236,080 −73 
2011 158,218 251,895 −93,677 −59 
2012 187,088 297,459 −110,371 −59 
2013 193,633 259,693 −66,060 −34 
2014 146,358 119,188 27,170 19 
2015 64,184 56,576 7,608 12 
2016 59,895 47,471 12,424 21 
2017 100,298 90,945 9,353 9 
2018 115,480 115,480 0 0  
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after the first.25 Therefore, we could argue that the compensation will 
not substantially reduce the traffic that should remain greater than Q*. If 
the compensation in the second and third (and so forth) years of appli-
cation is too small, policymakers could increase it and require the air-
ports to establish a reduction in the level of social costs generated over 
time. This could be done by setting an efficiency parameter x ∈ [0, 1] so 
that in the following regulatory period the generated social cost target 
should be equal to (1−x)NSC2018,t < NSC2018,t−1. For instance, x could 
be set at 5% and thus the compensation asked in year t would be 95% of 
that in the previous year.26 In this sense, x has to be intended as a driver 
of technical progress. In fact, in the long run, the need for less impact 
every year would lead to a convergence of the actual Q toward the 
optimal (unknown) Q* due to a reduction ceteris paribus of the generated 
noise and in turn to a contraction of the noise curves. This would also 
certainly have non-negligible positive effects in terms of long-term land 
use and urban policies considering the fact that limited (or restricted) 
land use areas are quite often explicitly based on noise maps. 

We finally note that, as previously mentioned in Section 3, we can 
also present, as an additional incentive for technological progress, a 
scheme for the airport noise surcharge. The latter can be modulated 
according to the noise level of the aircraft, in order to provide some 
incentive for airlines to adopt more modern, and therefore less noisy, 
aircraft. The baseline monetary value is the per-MTOW average noise 
social costs. To calculate it, we divide the NSC of the individual airport 
by the sum of the MTOW of the total annual movements. In this way we 
obtain a value of social cost of noise per MTOW. 

The second step in this procedure is based on the methodology 
proposed by some airports, e.g., Schipol Airport (Schipol, 2024), and it is 
built upon ICAO, Annex 16, volume 1, that identifies Chapter 2, Chapter 
3 and Chapter 4 aircraft category (Appendix C) based on their noise 
levels (ICAO, 2016b). This method identifies seven aircraft categories, as 
shown in Table 4. The starting point is the calculated EPNL noise level of 
the individual aircraft as per ICAO certification. The certification 
reference value for Chapter 3 and Chapter 4 of Annex 16 is taken. For 
example, for two-engine aircraft Chapter 3 (aircraft certified before 
2006) has a maximum limit value at the flyover point of 101 dB. It is, 
therefore, necessary to take the sum of the 3 maximum EPNL limits (at 
Flyover, Lateral, and Approach), and then compare them with the sum of 
the 3 certification values (again at Flyover, Lateral and Approach) of 
each aircraft model with its engine. This gives a noise reduction value in 
dB, defined as ΔEPNdB, as shown in Table 4.27 For example, older 
aircraft generate a noise reduction compared to ICAO maximum limits 

of less than 11 dB (category 1), while newer aircraft have a reduction 
greater than or equal to 27 dB (category 7). Aircraft in Category 1 have a 
noise charge per movement that is 200% of the average charge, those in 
Category 7 only 40%, for movements during the day, much higher 
during the night (with differentiation between a landing and a take-off 
movement). (see Table 5). 

The proposed taxation can reproduce the estimated NSC with an 
accuracy higher than 95% for the airports considered. The noise sur-
charge at Bergamo airport (BGY) is applied only to the narrow body 
category since this is the relevant aircraft type. It is equal to €/tonne 3.1 
for Airbus 321 and Boeing 737–800 during a departure in the daytime. 
The two models are similar regarding the embedded technology, as it is 
evident also for the noise surcharge in the other airports. However, at 
the Bergamo airport, the noise social costs are much higher than in the 
other airports given the surrounding population density. Indeed the 
same aircraft models have much smaller noise surcharges in all other 
airports, varying from the lowest in Girona (GRO) to the highest in Milan 
Malpensa (MXP). These differences generate a noise surcharge per 
movement (during the day) for Airbus 321 and Boeing 737–800 equal to 
€289 and €246 (respectively) at Bergamo airport and to only €23 and 
€19 at Girona airport. Wide-body aircraft have a higher noise surcharge 
at Milan Malpensa (MXP) since many long-haul flights are operated with 
these aircraft models and the noise affects a relevant portion of the local 
population. For instance, a Boeing 777-300ER has a noise surcharge per 
movement equal to €351 at Milan Malpensa, and to €111 in Barcelona 
(many routes are flying over the sea). Finally, the super-body aircraft, 
namely the Airbus 380, has a surcharge equal to €348 at MXP and to 
€110 at Barcelona (BCN). Despite being bigger than the other long-haul 
aircraft, its modern technology generates less noise than smaller but 
older aircraft. 

5. Conclusions 

We have developed a new, general and relatively simple methodol-
ogy to define airport noise-influenced zones and to estimate the related 
social cost. The new method combines the features of the approaches 
based on aircraft certification data with those typically applied in he-
donic price analyses. The main advantage of this methodology is that it 
does not require the use of either specific and complex software or data 
collections that are difficult to obtain, such as meteorological data or 
information from noise monitoring stations. 

Starting with aircraft certification data and airport traffic schedules, 
we built three indices depicting average yearly noise at the airport level 
for each certification point. Exploiting the logarithmic relationship be-
tween aircraft noise certification levels and the size of a noise contour, 
we then defined the contours associated with these indices. Looking at 
the overlaps between the contours and the distribution of the houses 
located in the airport neighborhood, we computed the total social cost 
by summing up the depreciation of all residential units affected by the 
noise. This was done by applying a noise depreciation index obtained 
from the existing literature. 

We then provided an application of the method to a set of five air-
ports–three Italian (Bergamo, Milan Linate, and Milan Malpensa) and 
two Spanish (Barcelona and Girona). The obtained results show that 

Table 4 
Noise categories and percentage increase of surcharge from average movement 
noise social costs per tonne.    

Tax day Tax Night   
Landing/    
take-off Landing Take-off 

Category S1 ΔEPNdB >−11 200% 500% 600% 
Category S2 −11⩾ΔEPNdB >−15 145% 225% 250% 
Category S3 −15⩾ΔEPNdB >−18 100% 140% 165% 
Category S4 −18⩾ΔEPNdB >−21 80% 120% 145% 
Category S5 −21⩾ΔEPNdB >−24 65% 100% 120% 
Category S6 −24⩾ΔEPNdB >−27 50% 80% 95% 
Category S7 ΔEPNdB⩽−27 40% 65% 75%  

Table 5 
Selected charges by noise category for day departures in 2018.    

Airport 
Aircraft Category BGY LIN MXP BCN GRO 
Airbus 321Neo S6 289 95 117 37 23 
Boeing 737–800 S6 246 81 100 31 19 
Airbus 318 S3 - 45 55 17 - 
Embraer 170/175 S2 - 62 76 24 - 
Boeing 777 S2 - - 351 111 - 
Airbus 380 S6 - - 348 110 -  

25 CORSIA is the Carbon Offsetting and Reduction Scheme for International 
Aviation adopted to stabilize net CO2 emissions from international aviation and 
has been approved by ICAO.  
26 Note that the efficiency parameter x should be carefully set with expected 

variations in the traffic level and their influence on the social noise cost 
generated by a specific airport kept in mind.  
27 This table takes as reference Schipol (2024). 
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Notice that as expected, airports with higher traffic volumes also show a greater yearly cost of damage. This is due to the
positive correlation between aircraft movements and emissions produced. However, in evaluating airports’ performance
from an environmental point of view, we compare airports net of their size effect to create comparisons of airports of dif-
ferent sizes in terms of pollution costs per flight. Fig. 1 shows the value of the WLP index divided by the number of move-
ments. As can be seen, there is a large dispersion in local pollution per aircraft movement across Italian airports and
especially among the small- and medium-sized ones; the two largest, Rome Fiumicino and Milan Malpensa, exhibit less var-
iation. This suggests that some airports are greener than others thanks to their more environmentally friendly fleet mix.

Table 1
Average yearly values of pollutants produced by airport (kg).

Airport HC CO NOx Airport HC CO NOx

Alghero 3892 45,247 55,139 Olbia 6798 62,401 74,743
Ancona 877 11,949 14,095 Palermo 15,467 164,305 197,459
Bari 8975 96,925 101,426 Pantelleria 210 5712 5567
Bergamo 15,959 165,091 232,956 Parma 441 4888 5875
Boulogne 18,948 183,283 165,914 Pescara 1701 16,858 16,114
Brescia 4612 24,336 22,541 Pisa 10,288 112,269 132,920
Brindisi 3327 34,453 43,561 Reggio Calabria 2303 22,596 27,539
Cagliari 9770 96,469 120,726 Rimini 523 5738 5884
Catania 18,223 192,436 240,694 Rome Ciampino 13,169 131,270 187,176
Florence 13,325 109,064 79,231 Rome Fiumicino 145,583 1,350,748 1,844,126
Forlì 1787 18,643 29,117 Trapani 1321 18,656 20,079
Genoa 3831 49,672 53,733 Treviso 3967 38,467 58,366
Lamezia Terme 4482 46,064 55,574 Trieste 2338 26,957 32,209
Lampedusa 293 5833 5897 Turin 16,921 175,923 165,520
Milan Linate 36,867 385,55 498,737 Venice 33,009 314,971 311,884
Milan Malpensa 112,569 944,858 1,250,709 Verona 10,426 100,409 94,540
Naples 21,141 223,346 229,965

Table 2
The estimated social costs of airport pollution in Italy (€).

Airport 2005 2006 2007 2008

Alghero 475,783 413,415 541,788 616,288
Ancona 146,581 138,543 123,835 112,484
Bari 762,621 921,740 1,028,554 1,082,007
Bergamo 1,596,747 2,175,902 2,284,214 2,584,903
Boulogne 1,419,124 1,514,366 1,690,771 1,651,817
Brescia 142,964 174,105 175,486 392,724
Brindisi 394,111 374,162 399,106 454,049
Cagliari 1,028,876 1,010,631 1,097,975 1,364,974
Catania 2,029,410 2,186,551 2,380,388 2,360,222
Florence 766,331 656,623 819,790 822,756
Forlì 227,591 246,082 283,309 319,841
Genoa 506,977 485,457 466,412 536,832
Lamezia Terme 447,267 507,343 528,871 588,879
Lampedusa 63,113 44,563 54,175 55,110
Milan Linate 4,531,631 4,648,561 4,770,063 4,594,148
Milan Malpensa 11,268,922 11,917,257 12,757,474 10,882,975
Naples 1,971,394 2,047,224 2,295,372 2,302,984
Olbia 617,115 677,982 719,001 785,414
Palermo 1,725,555 1,805,476 1,930,841 1,894,125
Pantelleria 38,710 35,874 66,210 62,979
Parma 22,675 23,635 38,862 133,387
Pescara 125,541 157,042 179,936 144,811
Pisa 887,068 1,124,070 1,443,015 1,495,568
Reggio Calabria 218,261 280,511 276,093 253,386
Rimini 39,973 38,014 79,660 62,557
Rome Ciampino 1,532,334 1,785,133 1,919,147 1,712,411
Rome Fiumicino 16,058,342 16,110,146 17,215,843 19,333,542
Turin 1,464,514 1,529,622 1,621,191 1,614,127
Trapani 139,531 131,099 269,983 203,385
Treviso 479,658 485,461 555,755 643,791
Trieste 269,790 297,699 305,820 323,620
Venice 2,600,005 2,877,488 3,160,659 3,117,806
Verona 734,287 784,990 1,033,349 1,017,626

Mean 1,658,570 1,745,660 1,894,332 1,924,895
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Including local air pollution in airport efficiency assessment:
A hyperbolic-stochastic approach

Gianmaria Martini, Davide Scotti ⇑, Nicola Volta
University of Bergamo, Department of Economics and Technology Management, Viale Marconi 5, 24044 Dalmine (BG), Italy

a r t i c l e i n f o
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a b s t r a c t

We examine data from Italian airports covering 2005–2008 to include local environmental
effects in airport efficiency assessment. We consider both desirable outputs such as air-
craft, passengers, and freight movements and some undesirable outputs of airport opera-
tions associated with local air pollution. We estimate both a classical distance function
with no undesirable output, and a hyperbolic distance function. By comparing the esti-
mated efficiency scores with these two frontiers we show that airport efficiency increases
when local air pollution is included in the analysis. Moreover, we show a fleet-mix effect
because airports with similar aircraft movements exhibit large variations in the amount
of pollution per flight. Last, we find that there is complementarity between desirable and
undesirable output: a 1% decrease in pollution has an opportunity cost of a 0.67% reduction
in both passenger and freight traffic.

! 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Aviation and its effect on the environment is a growing matter of interest due to the projected increase in demand for air
transport. Consequently, CO2 emissions from air transportation are expected to grow significantly. Ribeiro et al. (2007) have
shown that the CO2 emission forecasts for commercial aviation in 2050 will be from two (best scenario) to five (worst sce-
nario) times the actual emission level. Moreover, according to the International Civil Aviation Organization (ICAO), in addi-
tion to greenhouse gases, the air pollution surrounding airports has become a significant concern for local and regional
environments. During the landing takeoff (LTO) cycle, an aircraft emits several pollutants affecting the quality of local air
and human health.

Traditionally, when considering airport efficiency the inputs considered are production factors (e.g., labor and capital as-
sets, such as runways and terminal areas), with outputs the number of aircraft movements, passengers, and freight.1 Efficient
airports are those that maximize their outputs/inputs ratios. Under this perspective, the pursuit of efficiency aims at increasing
the number of aircraft operations as well as the number of passengers transported and cargo handled for a given level of inputs.
This traditional approach of estimating airport efficiency does not consider the important environmental externalities that are
associated with airport activities. Failing to consider these may give rise to bias efficiency estimates used in benchmarking
(Lozano and Gutiérrez, 2011b), and to the over estimation of the economic benefits created by airport activities (Lu and Morrell,
2006).

Few previous contributions take into account both desirable and undesirable outputs produced by airports. Yu (2004)
estimates airports’ technical efficiency using aircraft movements as desirable output and aircraft noise as undesirable output

1361-9209/$ - see front matter ! 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.trd.2013.05.002

⇑ Corresponding author. Tel.: +39 0352052026.
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1 Summary of input and output variables included in the previous analysis are found in Tovar and Martin Cejas (2009) and Lozano and Gutiérrez (2011a).
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Consapevolezza degli impatti nelle scelte

• Divulgazione di informazioni sugli 
impatti ambientale nella scelta dei 
voli, per maggiore consapevolezza 
nelle scelte

• Inserire “il meno inquinante”
• Il Performance Review Board –

PRB di Eurocontrol sta lavorando
per incentivare lo sviluppo di
questi sistemi



Controllo del traffico
• Gli ANSP (Air Navigation Service Providers) in Europa sono organizzati con 

logiche non da mercato unico è traffico inefficiente



Controllo del traffico

• Modello di regolazione degli 
ANSP con inclusione degli 
impatti ambientali

• Attualmente fragmentazione
su circa 30 ANSP
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for RP4 

 
 

Annex II 
 

Advice on benchmarking of ANSPs and 
Union-wide cost inefficiency 

 
 
 
 
 

Academic Group 
Nicole Adler and Gianmaria Martini 

 
Nicole Adler, Hebrew University of Jerusalem 

Gianmaria Martini, University degli Studi di Bergamo 
 
 
 
 
 

31 July 2023 
 
 
  



Digitalizzazione e benessere dei consumatori

1. Le app sono in continuo miglioramento e consentono di fornire informazioni in 
tempo reale e di rendere più efficienti I tempi di viaggio

2. Dimensioni importanti:
a. App per la scelta
b. Integrazione tra TPL e aeroporti
c. Monitoraggio bagagli

3. Design del network con collegamenti integrati O-G-D alta velocità (HSR) e 
volo

a. Leg O-G (città di origine è Aeroporto) operato da HSR provider
b. Leg G-D (Aeroporto è città di destinazione) operato da compagnia aerea


