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Executive Summary 

The unexpected pandemic of the new coronavirus (COVID-19) and the measures taken 

to mitigate its effects (sometimes drastic as the lock-down) have led to a disruption that 

has abruptly altered social interactions, with likely lasting effects on people's habits and 

preferences. This is particularly the case in the transport sector, which has seen 

reductions in total mileage production of more than 70% compared to the pre-contagion 

situation (INRIX, 2020). Several questions have therefore been raised about how mobility 

will continue in a post-lock down scenario, both in the short-term and in what has been 

called the "new normal". Rapidly analyzing and adapting to different future scenarios will 

be the key to seize opportunities in this uncertain period. The whole mobility sector will 

undergo great transformations, leading to an inevitable organizational, technological and 

also political change of priorities. 

In this brief contribution, the social consequences in Italy resulting from reduced use of 

public transport, which has suddenly become a potential vector of contagion due to the 

high volume of users, the closed environments and limited spaces, were analyzed. In 

particular, two different sets of scenarios were constructed, based on real data, to 

compare the social costs of non-intervention ("doing nothing") with the potential social 

benefits of policies aimed at encouraging forms of active mobility, i.e. walking and 

cycling, as alternatives to public transport. 

The "doing nothing" scenario quantifies the net social costs of the increased use of the 

private car in more than 14 billion euros per year due to externalities in an intermediate 

scenario. Of these, more than 60% is linked to the increase in road congestion, therefore 

impacting those who already travel by car the most. On the other hand, the intervention 

scenarios, in which greater use of cycling and walking are encouraged, would generate 

net social benefits of 9 to 20 billion euros, mainly in terms of increased work productivity, 

relief of the “burden of disease” on people’s life quality and direct healthcare costs. Both 

scenarios were developed from a conservative perspective; therefore, the obtained 

results might be considered a “minimum threshold” compared to the actual expected 

impacts. Thus, the results suggest that there lies significant opportunity in the current 

situation to encourage active mobility in the short-term. 
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1. The pre-COVID19 scenario 

In 2018, about a quarter of all passengers-km in Italy were travelled by public transport 

(or collective transport), which includes busses, trams, subways and trains. This equates 

to about 9% of all urban travel and 12% of non-urban travel, including non-motorized 

travel (walking and cycling). More than two-thirds of journeys by public transport take 

place over distances of less than 10 km.1 

On the other hand, Italy is the country with the highest level of motorization in Europe 

(second only to Luxembourg) with 64.4 cars per 100 inhabitants. In 2018, the threshold 

of 39 million cars was exceeded, and although the share of Euro 5- 6 vehicles is growing, 

the average vehicle is older than 11.3 years (compared to 8.8 years in the UK, 9.3 in 

France and 9.4 in Germany for instance). 

 

Figure 1. Relationship between housing density and motorization rate in European and Italian 

cities. 

The high motorization level is reflected in the use: more than 6 out of 10 Italians use the 

car as their main means of transport, and after the economic crisis of 2008 in recent 

years the journeys and km traveled have continued to grow. Even in urban and 

 

1  ISFORT – 16th report on the mobility of Italians (2019) 
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metropolitan areas, despite the high densities and thus short average distances 

travelled, the rate of motorization and car use is among the highest in Europe.2 

This configuration of the urban system and transport is reflected in traffic conditions: in 

2017, Italians spent an average of 38 excess hours a year in traffic (5% more compared 

to 2015), with peaks of more than 100-150 hours in the most congested metropolitan 

areas.3 

 

Figure 2. Hours lost because of road congestion every year in Italy (source: TomTom). 

In addition to the discomfort for those who travel daily, this phenomenon is indirectly 

reflected in the efficiency and competitiveness of logistics as well as the degree of 

satisfaction of the population and economic operators.4 

Such car-focus of the Italian transport system also has negative environmental effects 

such as air pollution, urban sprawl, infrastructure wear, habitat damage and contribution 

to climate change among the main ones. In fact, the latest study commissioned by the 

 

2 ISFORT– 16th report on the mobility of Italians (2019); MIT, 2018, ACI, 2019 

3 European Commission, 2019, TomTom and INRIX Research 2019 

4 Italy ranks 21st in the World Bank's Logistic Performance Index, lagging behind major European 

countries. 
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European Commission estimated that for Italy the external costs of the transport system 

amount to 115 billion euros, equal to 6.8% of the national GDP (source: DG Move, 2019). 

Finally, the high use of motorized vehicles contributes to keeping the population 

physically inactive, with considerable impacts on health and healthcare costs. In Italy, it 

is estimated that more than 34% of the population is completely sedentary and that only 

31% reaches the "minimum" physical activity levels recommended by the WHO. The WHO 

itself recommends active mobility by walking and/or biking as an optimal method to 

achieve these minimum levels of activity, and the health benefits that come with it5. In 

fact, physical inactivity is one of the main risk factors for serious diseases such as 

coronary heart disease, type 2 diabetes, breast cancer, colorectal cancer and many 

others (ISSN, 2018). Moreover, physical inactivity in Italy is estimated to be responsible 

for more than 14% of all deaths (about 88.000 per year). Health expenditure due to 

physical inactivity is mainly due to the incidence of physical illnesses, although it has 

been reported that mental health and psychiatric conditions are significantly affected as 

well. 

Several studies have quantified, with different methodologies, the economic impacts of 

health expenditures caused by physical inactivity. A report commissioned by the 

International Sport and Culture Association and the Centre for Economic Business and 

Research6 has focused on 6 European countries, including Italy, and reported direct 

health costs due to physical inactivity of around 6 billion euros. These costs were 

calculated considering the incidence of the four main diseases for which physical 

inactivity is a major risk factor (breast cancer, colorectal cancer, coronary heart disease 

and type 2 diabetes) and the health costs associated with their treatment. The total cost 

of physical inactivity for the national health system, including indirect physical and 

mental health impacts, is estimated to be around 12.1 billion euros per year, equivalent 

to 8.9% of total health expenditure in 2015. 

In addition, global studies such as the one made by the Global Burden of Disease 

Project7 have shown that physical inactivity is responsible for a significant proportion of 

 

5 Higher Institute of Health, Surveillance Steps (2015-2018) 

6 International Sport and Culture Association and the Centre for Economic Business and Research, 

The Economic Cost of Physical Inactivity in Europe (2015) 

7 The Lancet, GBD https://www.thelancet.com/gbd (last access: 29/04/2020). 

https://www.thelancet.com/gbd
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the impact of pathologies on quality of life, with a European-wide estimate of more than 

8 million years lost net of disability (the so-called Disability-Adjusted Life Years or DALY)5. 

Finally, a healthy lifestyle reduces the likelihood of diseases and improves people's 

overall health, reducing absenteeism in the workplace with positive effects on 

productivity. These effects are normally quantified in avoided average days of absence, 

which are assigned an economic value based on average levels of productivity and labor 

costs in a country. 

The mobility system in Italy, before the COVID-19 emergency, was already strongly 

focused on the use of the private car, with important negative impacts on the community. 

After the rigid lockdown, Italy has now entered (since May 4th) the so called "phase 2" , 

when a large proportion of the current users of public transport are expected to stop 

using it due to safety issues and switch to private cars, thus exacerbating the situation. 

Our study assesses the impacts of such possibility by comparing two sets of scenarios: 

in the first set ("doing nothing" scenarios) it is assumed that no specific interventions on 

the mobility sector are implemented, and that variable proportions of public transport 

users switch to using the private car. This scenario is considered likely, without specific 

intervention, given the low attractiveness of active mobility (walking but especially 

cycling) in the majority of the Italian territory and cities. 

In the second set of scenarios (intervention scenarios) it is assumed that policies are 

implemented aimed at encouraging the adoption of forms of active mobility (walking and 

cycling) that capture varying proportions of public transport users who, therefore, do not 

switch to the private car. 

In the next chapters, scenarios, adopted assumptions and results obtained in terms of 

social costs and benefits are described. Each choice of individual mobility has 

consequences for both the individual (private costs/benefits) and the community (social 

costs/benefits). 
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2. Post-COVID19 scenarios 

2.1 Non-intervention scenarios: "Doing nothing" 

In this chapter, the impact on society of non-intervention scenarios ("doing nothing") for 

a one-year period will be analyzed, in which no specific policies are put in place and the 

mobility situation evolves according to a greater use of the private car in place of public 

transport. Social impacts derive mainly from externalities, which are the effects of any 

activity from one person that affect in a negative or in a positive way the well-being of 

another person, without the latter receiving compensation (in the case of a negative 

impact) or paying a price (in the case of a positive impact) equal to the cost or benefit 

incurred/received. Therefore, both positive externalities and negative externalities are 

identified. As an example, vehicle traffic generates noise and local air pollution that might 

have an impact on the residents of a street (among all other effects). This negative 

impact, which is not compensated, is a negative externality. 

At the present state of research, economic estimates can be made with enough accuracy 

on the following aspects: 

• Travel time. The travel time value is the economic value given to the time used 

to move from an origin point A to a destination point B. Congestion, which 

increases the average travel time, is therefore a social cost.  

• Healthcare costs and health effects: the health effects that are typically 

quantified are linked to direct healthcare costs, life expectancy and decreased 

work productivity resulting from diseases. Quantification of these effects is 

derived from the studies introduced earlier. 

• Climate change. The transport sector, particularly on the road, is one of the 

world's leading CO2 emitters and, therefore, responsible for climate change, 

which generates significant social costs. 

• Local air pollution. The economic impact of air pollution is linked to premature 

mortality, the spread and incidence of respiratory diseases, material damage 

and biodiversity loss. 

• Noise. Disorders caused by excessive noise can be both psychological and turn 

into real diseases with important health consequences. 

• Well-to-Tank costs. These are the externalities arising from the costs of 

extraction, transport, refining, distribution, etc. of the fuels used in the transport 

sector and, in particular, for road transport. 
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• Damage to habitats, ecosystems and infrastructure erosion. The choice and use 

of certain means of transport has an impact on the habitats, ecosystems and 

also wears the relative infrastructure. 

To carry out  the assessment of social costs and benefits of the post-COVID19 mobility 

scenarios, the marginal external costs for each passenger-km travelled by the different 

means of transport were considered as estimated in the Handbook on the external costs 

of transport (DG Move, 2019) and the Guidelines on the Evaluation of Public Works of 

the Italian Ministry of Infrastructure (Linee Guida sulla Valutazione delle Opere Pubbliche 

del Ministero delle Infrastrutture, 2016).  The passenger-km value for Italy was derived 

from the National Infrastructure and Transport Account published by the Italian Ministry 

of Infrastructures and Transport (MIT) in 2018. 

The assessment of the effects of the additional congestion that would be created by the 

transition from public transport to private cars (and also the indirect effects of this, such 

as increased local pollution and likelihood of road crashes among others) is more 

complex, particularly on a national scale and without constructing a complete transport 

model that quantifies the variation in the overall generalized costs of passengers and 

the consumers’ surplus. Moreover, even a complete model would require introducing 

several strong assumptions. In order to propose an analysis based on real data that, at 

the same time, appreciates increased congestion effects (albeit from a conservative 

point of view), the two effects have been kept separate in this document: social costs 

with and without increased congestion are assessed and presented separately. The 

estimate of increased congestion effects was based on the increase in passenger-km 

driven by car in different scenarios, considering four distinct dimensions according to 

spatial scale (urban or inter-urban journeys) and temporal (peak or off-peak): 

• Urban in peak hour. 

• Urban in off-peak hour. 

• Inter-urban in peak hour. 

• Interurban in off-peak hour. 

The spatial and temporal subdivision was carried out using ISTAT data (15th Census), 

ISFORT (16th Italian Mobility Report, 2019) and EUROSTAT (EU Transport in Figures, 

Statistical Pocketbook, 2019). For each of the contributions, the marginal cost of 

congestion was calculated linearly in proportion to the increase in passenger-km 

travelled by car compared to public transport. This approach is to be considered 

conservative in relation to the real situation, as the effects of road congestion increase 

non-linearly as travel and kilometers travelled increase. In addition, it is realistic to think 
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that the greatest impacts will occur in urban areas, particularly at peak times, with an 

aggravation of already difficult, and therefore socially expensive, traffic conditions. For 

this reason, too, an uncertainty range has been calculated and reported for congestion 

conditions in the identified dimensions. 

Another element that makes it possible to state that the calculated scenarios are to be 

considered conservative is the fact that it is not possible, at the current state of 

knowledge (or at least not without introducing additional hypotheses), to assess or 

predict the indirect effects of congestion, especially on air pollution and the increased 

probability of crashes. Furthermore, possible effects related to the current COVID-19 

pandemic have been excluded from the calculation, although several international 

studies have raised the hypothesis that higher levels of air pollution have been co-

responsible for a higher incidence or severity of cases of infection; these effects have 

been excluded given the initial state of research on the matter. Finally, the financial 

effects of the public transport sector's lost revenues from ticket sales as well as state 

taxes from fuel sales are not included, as this study focuses on the effects on 'collective 

well-being' and not on transfers, but a more detailed study should also take these into 

account. 

To calculate the social cost of "doing nothing" (non-intervention), three scenarios were 

hypothesized, at varying levels of shift from public transport to private cars: 

• Optimistic scenario: 50% of public transport users continue to use it, the 

remaining 50% shifts to the private car. 

• Intermediate scenario: 33% of public transport users continue to use it, the 

remaining 67% shifts to the private car. 

• Pessimistic scenario: All transport users shift to the private car. 

These three scenarios were built on a numerical basis and allow on average to represent 

what would happen on the national territory. The actual social costs will be differentiated 

according to the territorial conditions and levels of public transport use prior to the crisis, 

as well as the various assumptions introduced. 
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Figure 3. Non-intervention scenarios - results. 

Even in a relatively optimistic scenario, where 50% of users continue to use public 

transport, the social cost of car-related externalities is more than €4 billion per year, plus 

congestion costs of more than €6 billion for a total of almost €11 billion per year. In the 

intermediate scenario, the value of social costs exceeds €14 billion per year, whereas in 

the pessimistic scenario, where all public transport users shift to the private car, the total 

social cost is estimated at more than €21 billion per year, or roughly 1% of Italian GDP 

as of 2018. 

It can be seen that the calculated social costs largely stem from increased congestion 

(about 60% of total social costs); more than 50% of non-congestion social costs is due 

to road crashes, which in Italy are estimated to have a total social cost of more than €23 

billion per year, and a further 30% arise from local pollution and climate change. Total 

contributions from noise pollution, habitat loss, infrastructure erosion and well-to-tank 

are around 20% of non-congestion social costs. 

The model shows that a major shift of public transport users to the private car would 

have serious consequences, especially for those who are already using the car, whom 
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would see their journey times increase because of increased congestion and would face 

higher risks of road crashes due to the greater number of vehicles on the road.8 

In a realistic scenario, it is not plausible that every single journey would be shifted from 

public transport to private cars; instead, a share of public transport journeys would shift 

to walking and cycling, and another share would simply not occur given the possibility of 

working from home or accessing different online services without travelling. In this view, 

the constructed scenarios are a simplification of reality, which however still represents 

an order of magnitude of the socio-economic impacts of not supporting the public 

transport sector in the upcoming period. 

Recalling the conservative nature of the introduced hypotheses, it is evident from the 

simple model that the social costs of non-intervention are significant, and that "doing 

nothing" would represent a risky option not only for the public transport sector but for 

the entire Italian society.  

 

8 Ministry of Infrastructure and Transport – "Social Costs of Road Accident – Year 2017" Available 

at http://www.mit.gov.it/sites/default/files/media/documentazione/2019-

06/Costo_Sociale_2017_02042019.pdf (last accessed: 04/29/2020). 

http://www.mit.gov.it/sites/default/files/media/documentazione/2019-06/Costo_Sociale_2017_02042019.pdf
http://www.mit.gov.it/sites/default/files/media/documentazione/2019-06/Costo_Sociale_2017_02042019.pdf
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2.2 Intervention scenarios: "Doing something" 

The parallel needs to ensure social distance during travel and to avoid the occurrence of 

the scenarios described above has led to the idea of encouraging walking and cycling as 

alternatives for daily travel to "support" public transport and avoid or limit the increase 

in the use of private cars. 

To assess the social impact of increased levels of walking and cycling (and possibly other 

means that encourage forms of active mobility such as micro-mobility) in substitution of 

public transport, two different intervention scenarios have been constructed. Thee use 

as a reference the "intermediate" non-intervention scenario described in the previous 

chapter, in which 33% of public transport users continue to use it; the remaining share 

of the journeys was divided across walking, cycling and e-cycling as described next. It is 

therefore assumed that the private car captures all the remaining journeys, i.e. those 

that are not carried out by public transport, walking or (e-)cycling. 

• Scenario 1: 33% of public transport users continue to use it; of the remaining 

67%, all journeys for effective distances9 of less than 5 km are made by foot 

(50% if < 2 km, 20% if 2-5 km) and by bicycle. In this scenario, therefore, the 

car captures 56% of the passengers-km produced by those who have stopped 

using public transport, cycling captures 33% and walking 12%. 

• Scenario 2: 33% of public transport users continue to use it; of the remaining 

67%, all journeys for effective distances of less than 10 km are made by foot 

(50% if <2 km, 20% if 2-5 km, 0% if >5 km), by bicycle and by electric bicycle. In 

this scenario, therefore, the car captures 38% of the passengers-km produced 

by those who have stopped using public transport, (e-)cycling captures 50% and 

walking (as in the previous scenario) captures 12%. 

It is useful to point out again that the selected threshold of 10 km covers almost two-

thirds of the demand for public transport in 2018 in terms of number of journeys.10. 

The result of the proposed model is that in the intervention scenario 1 the net social 

benefit is more than €8 billion according to the aforementioned assumptions. Compared 

 

9 These are not as the crow flies distance but real “driving” ones calculated through ISTAT 

databases of distances between municipalities. 

10 ISFORT, 16th Report on the Mobility of Italians (2019) 
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to the "intermediate" non-intervention scenario, taken as a reference, the difference in 

terms of social costs is significant. Such difference is even greater in the intervention 

scenario 2, where the additional benefits related to active mobility amount to an extra 9 

billion euros compared to the intervention scenario 1, for a total of almost 20 billion 

euros per year of net benefits, which corresponds to roughly 1%  of the Italian  GDP as 

of 2019. 

Finally, avoided the "not occurrence" of the non-intervention scenarios means that the 

related externalities become, in all respects, therefore avoided social costs. The 

contributions were kept separate in the presented graph for clearer representation. 

 

Figure 4. Intervention scenarios - results. 

In the intervention scenarios the health impacts of the increase in physical activity levels 

become significant. In the proposed model, the main effects are due to the increase in 

people's life expectancy and the reduction in the impact of pathogens on their quality of 

life. These effects make up about 40% of the total benefits calculated in the model, 

amounting to more than € 3.5 billion in the intervention scenario 1. The effects of 

increased productivity or, rather, the "avoided loss of productivity" thanks to increased 

physical activity amount to about 30% of the total benefits, while direct healthcare costs 

are responsible for about 25%. 
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The following graph shows in detail, only for the intervention scenario 1, the contributions 

of the modal distribution from public transport to cars, bicycles and feet. In the graph the 

net social costs produced by the movements captured by cars (those above 5 km for the 

intervention scenario 1) are significant but are counterbalanced by the social benefits of 

active mobility. It should be noted that, although walking journeys are only a fraction of 

those made by bicycle (as mentioned, 50% under 2 km and 20% between 2 and 5 km), 

the weight of social benefits is still significant since walking guarantees higher levels of 

physical activity per km traveled with respect to cycling. 

 

Figure 5 Intervention scenario 1 - Contributions of individual shifts. 

It will not be possible in reality to capture all unsatisfied journeys from public transport 

within the identified distance ranges, due to territorial and demographic characteristics. 

On the other hand, the proposed scenarios suggest that the direction of promoting active 

mobility would allow to mitigate (if not completely erase) the negative effects of the 

increased use of the private car. Finally, it should be pointed out that, at least in the first 

months of the “phase 2” developments, the users of public transport will be mainly 

workers and, only at a later stage, students; both of these demographic groups can easily 

be attracted to forms of active mobility if adequate infrastructure and incentives are 

made available. 
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2.3 Wider economic impacts 

A growing amount of evidence in the literature exists on the wider impacts that 

incentivizing multi-modal mobility can bring to the livability and the economic vitality of 

cities. Although these effects are often difficult to express in monetary terms, it is worth 

noting and describing the most relevant ones: 

• Transport option and social inclusion. Active mobility and micro-mobility are a 

cheap and egalitarian transport option, which allow access to jobs and services 

to those who cannot afford a car or public transport for economic and/or other 

age-related factors and/or psycho-physical skills (one example are people 

younger than 18 years). 

• Social security. Encouraging cycling and walking means "having more eyes on 

the streets" and thus promoting control on the roads, thus reducing social 

insecurity such as petty crime.  

• Proximity "green" economy. Active and micro- mobility strengthen the proximity 

economy, increase the value of real estate and promote work productivity 

thanks to a healthier workforce with lower levels of stress. They also promote 

the generation of jobs and innovation in a "green" and sustainable economy. 

• Limitation of land consumption and enhancement of the existing infrastructure. 

Building infrastructure for bicycles and scooters requires less than 1/10 of the 

necessary spaces for a car, limiting land consumption and at the same time 

allowing the recovery and enhancement of existing assets in the territory. 

 

Promoting walking and cycling contributes to a wider range of benefits that, as a 

whole, improve livability and quality of life, especially in cities, creating desirable 

places to live and work. This in turn increases the attractiveness of businesses, 

tourism and capital. 
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3. Conclusions 

This document proposes a simplified model for calculating the social costs and benefits 

of different mobility scenarios in the phase 2 of the COVID-19 emergency in Italy. The 

proposed methodology aims at balancing accuracy and synthesis capability of extremely 

complex and differentiated scenarios on a territorial level. The social cost of two sets of 

scenarios was calculated: in the first series ("doing nothing") it was assumed that varying 

proportions of public transport users would shift to the private car for their journeys. 

Conservative assumptions about the social costs associated with different forms of 

mobility were introduced, in particular for the calculation of the costs of additional 

congestion, whereas the (likely significant) indirect costs associated with increased local 

pollution and likelihood of crashes were neglected. 

The results of the model show that the social costs resulting from a massive return to 

the private car by public transport users would be in the order of the € 11 - 20 billion 

depending on the scenario, most of which due to the increased levels of congestion. In 

parallel, two different intervention scenarios were modelled, in which strong promotion 

of active mobility (walking and cycling) was envisaged as a substitute for the use of public 

transport. In both these scenarios, the social benefits outweigh the costs of increased 

use of the private car, with social benefits of € 9-20 billion per year depending on the 

scenario, mainly as consequences of health benefits due to the increased levels of 

physical activity. 

Despite its simplicity, the proposed model suggests that the collective costs of not acting 

on the mobility system at national level would be significant, and that investments to 

promote walking and cycling for daily commutes would be largely justified. 

Finally, it should be pointed out that only public transport journeys were considered in 

this study, while the journeys that already took place by other means were neglected. 

From a medium-term perspective, the social benefits of encouraging those who currently 

use private motor vehicles to switch to forms of active mobility should be analyzed, given 

the significant social benefits that would likely ensue. 

The social cost-benefit analysis, which incorporates health effects which can be applied 

comparatively, is a key tool to understand the cost-opportunities of intervention and to 

provide tools for decision-makers to steer public choices towards collective well-being. 
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