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THE ROME'S PUSH AND PULL APPROACH
ABSTRACT
The paper aims at describing the most relevant effects produced by access restriction to the centre of Rome resulting from a new mobility policy based on a “push and pull” approach. The paper’s main goal comprises both the implementation and evaluation processes of the measure. The results were achieved within a Demonstration Project funded by the European Commission, during which such measure was assessed over a four-year period. Access restriction benefits were clear, and mainly resulted in terms of reduced pollution and reduced traffic flow; nevertheless, the public perceived such measure as a fundamental limitation on individuals’ freedom to travel. 

1. INTRODUCTION 

Environmental safeguards and integrated strategies to fight congestion phenomena in urban areas have become more and more mainstream issues on the Italian political agenda. However, uncertainties in which avenues should be explored, politically speaking, delayed such process, especially at local level. Indeed municipalities were undecided whether to apply short-term measures just to control air and noise pollution rates or to issue long-term integrated programs to create more sustainable scenarios. 
Even though regulatory tools such as the Urban Traffic General Plan – UTGP represent the condicio sine qua non to proceed towards a general upgrading of the mobility conditions, the related effects were not expected in a short time-span, because they are linked to urban scale general development. 
In these circumstances, the MIRACLES - Multi Initiatives for Rationalised Accessibility and Clean Liveable EnvironmentS Demonstration Project (2002-2006), funded by the European Commission, represented an opportunity to start up what was envisaged by UTGP, in a short time-span and in a very “sensitive” area: the historic centre of the city of Rome. 
Consistent with the UTGP vision, MIRACLES’ macro-objective was to meet four common requirements, i.e.: reduced transport-related environmental impacts at local level, increased accessibility, enhanced local economic efficiency through a better transport management and eventually improved quality of life for Roman citizens. Administrators were free to create their own strategy to achieve the goal, thanks to a wide range of measures at their disposal (from traffic restriction, to pricing, to new collective modes of transportation, to telematic applications, to awareness campaigns, etc.). 
Under this point of view, MIRACLES bridges the gap between policy-making and the implementation of many measures in Rome; it is a tool to speed up decision-making, to straighten implementation processes, to reduce conflicts, because the palette of selected measures had to be designed, implemented and evaluated in a four-year period. 
Because of the complexity of the urban environment they deal with, the selected measures are very different in terms of scope, involved bodies, operative features, end-users, in order to have a mobility-governance policy relying both on major and “niche” measures. But differences rely not only on the “size” of the measures, but also on the way they can be experienced by the citizens. Decision-makers were aware of the unpopularity of some choices and this explains their option for a “push-and-pull” approach. Thus, along with measures that can be perceived as restrictive by the citizens (such as those targeted to disincentive private cars), other more “attractive” ones aimed at promoting transit use have been proposed and implemented. 
One of the innovative features of the Miracles process, at least in Rome, was the quantification of some objectives. This meant some measures were translated into quantitative goals in order to achieve a toolset to perform an ex ante and ex post comparison in terms of impacts on traffic, energy consumption, economy and environment, measurable by a set of 51 indicators. In particular, in the ex-ante evaluation two simulation scenarios were studied: “without” and “with” the restriction measures, depicting a kind of do-nothing scenario for the former and for the latter a do-something plan. 
Among the so-called major measures, the city center access restriction is one of the most effective, according to the positive results achieved so far, mainly in terms of benefits to the environment. 

2. THE CITY CENTER ACCESS RESTRICTION

In reality, access restriction can be considered as a policy itself called “Set-up of city centre clean zone”, since it unites several sub-measures, as: the Access Control System (ACS), i.e. a set of "Electronic Gates" around the historical centre to limit private vehicle access to central areas, creating a Limited Traffic Zone (LTZ); pedestrianization of some historical areas (the largest of them is the so-called Tridente area, near the Spanish Steps); free access to such areas for catalyzed vehicles only; increased transit supply. Along with such practical measures, local administrators promoted studies and research on other effective measures, such as the pricing to manage traffic control operations, with the aim of assessing their feasibility in order to improve the access restriction general scheme. 

2.1 Implemented measures

As mentioned, the access restriction policy is based on several sub-measures which, in spite of their different terms of applications, share some objectives such as the overall improvement of traffic conditions, geared to increase road safety and decrease traffic-related pollution thanks to the reduction of the number of poorly maintained and old-generation vehicles; the rehabilitation of some central areas in order to preserve the cultural heritage and to increase livability, according to the goals stated in the UTGP. Moreover, the renewal of the transit fleet and the implementation of ITS can be considered as supporting interventions. A short description of each measure and the related expectations in terms of impacts on the traffic and on the environment will be reported hereinafter and then compared with the real outcomes in section 4. 

2.1.1 Access Restriction and the ACS

The Access Restriction hinges mainly on ACS, i.e. the enforcement of 22 Electronic Gates, equipped with Optical Character Recognition - OCR infrared cameras to identify automatically the plates of accessing vehicles - and with a “TELEPASS” Unit to enable the vehicles with On-Board Units - OBUs circulating across the LTZ to be identified. 

Such control is operative from Mondays to Thursdays from 6h30 to 18h00, on Fridays from 6h30 to 18h00 and from 23h00 to 3h00, and on Saturdays, from 14h00 to 18.00 and from 23h00 to 3h00. LTZ admission permits are free for residents and physically challenged people; special categories of workers, physicians, emergency teams, the press, deliveries operators, etc. are charged to enter the areas (charges vary up to 324 Euro per year). Hence, ACS is crucial for the implementation of the Access Restriction and for the monitoring of the process, and consequently for the assessments of possible benefits, especially in terms of changes of traffic. 

Although it was not initially well accepted by the citizens, Access Restriction was successful, as revealed by data coming from the ACS database; the Municipality later decided to extend the restriction to “San Lorenzo” and “Trastevere”, two popular nightlife districts. For the former, restricted access is operative from 23h00 to 3h00 (on Fridays and Saturdays during the winter period, and from Wednesdays to Saturdays for the rest of the year); for the latter restriction is applied from 23h00 to 3h00 on Fridays and Saturdays. 

The feasibility of the extension of Access Restrictions to these districts was studied by a simulation methodology and a traffic model (a full-featured GIS - Geographic Information System model designed specifically for planning management and the analysis of transport systems). For each district, two O/D matrices representing authorized and not authorized car users trips and access rules to LTZ were considered to simulate access restrictions results. 

In particular, two simulation scenarios have been studied “without” and “with” the restriction measures. In the “without” scenario, drivers can travel all the given area streets without restrictions, in the “with” scenario the only motorized modes allowed are mopeds, transit and cars with permits. The main assumptions of the simulations were: 

· Only authorized users can enter the LTZ, through-traffic is forbidden; moreover, no changes of destinations were considered.

· Trips originating from LTZ are considered unchanged, since there are no restrictions for those departing from the LTZ.

· Authorized drivers entering the areas during the restriction time were retailers (given the high number of nighttime commercial activities); other drivers were supposed to shift to transit and mopeds proportionally to the current shares of the other modes. Drivers who wanted to use their cars were supposed to end their trips at the boundary of LTZ and park at facilities near the area.

· Due to the ACS and police control, the number of vehicles violating the system was considered negligible in the simulation.

Besides cars, mopeds, public transport and walking, a fifth modal alternative was taken into account. This alternative referred to users who did not want to modify their destination and wanted to drive to S. Lorenzo boundary by car and then walk into the LTZ, after parking their vehicles in the surrounding parking areas. 

Simulation results on modal split showed a change of behavior between the “without” restriction and the “with” restriction scenarios (shortly defined as “without” scenario and “with” scenario in Figure 1): in the first case, the majority reached the area by car (around 60 % in both areas); in the “with” scenario, alternatives to cars became the major options (respectively 37 % used mopeds and 25% parked at Trastevere boundaries, and 27% for both options at San Lorenzo). Moreover, walking and transit increased moderately in the “with” scenario. The wider use and high speed of mopeds was also expected to lead to an increase in the number of accidents. 

The data on the vehicles-km variation for different modes caused by the restriction measure were utilized to calculate emissions impacts. Pollutant factors such as NOx, CO2 and PM decreased because of the reduced amount of car use, in contrast CO and VOC levels rose because of the higher use of mopeds. 

2.1.2 Pedestrianization
Turning free-parking squares into pedestrian areas is a long-time practice, in Rome. However, until the 2000 Jubilee year, most of such conversions took place without any real plans, being merely considered as “pedestrian islands”. The need to manage huge pilgrim flows and the circulation of tourist coaches in the most sensitive areas of the cities compelled administrators and planners to develop a first, integrated mobility plan whereby some areas surrounding the most important devotional sites were pedestrianized and linked with safe paths. Since then, the pedestrianization process slowly progressed, creating a network of car free areas and streets. The recent implementation of mobile bollards speeded up such process, improving safety. The most important result was the pedestrianization of the Tridente precinct, a central area where luxury shops and residences are located. As for the Access Restriction at Trastevere and S. Lorenzo districts, a simulation of the new regulatory system was required. Also in this case two scenarios were created, respectively “without” and “with” the measure: in the first scenario (“without” pedestrianization) only vehicles with LTZ permits were admitted; in the second one (“with” pedestrianization) streets inside the area were not accessible by car. Both simulation scenarios were referred to the morning peak hour, when the LTZ is operative.

If traffic flows are analyzed, inside the Tridente the 1840 vehicles/hour in the first scenario are, of course, zeroed when pedestrianization is on. On the contrary, around the Tridente, when pedestrianization is operative traffic flows do not noticeably increase (13,445 vehicles/hour vs about 13,365 vehicles/hour, without pedestrianization). However, the increase of vehicle-km raises emissions and reduces safety level, even if, in absolute terms, the overall effect of the measured factors can be considered negligible.

2.1.3 Free access to central areas for catalyzed vehicles only
ACS and the pedestrianization process are important steps, but may not suffice if the ultimate goal is pollution reduction. More radical measures are requested to decrease dangerous pollutant factors due to old generations of vehicles, considering that before 2002, about 42% of private cars circulating in the city was non-catalytic 
Hence, local administrators were compelled to look for actions aimed at a global renewal of the private cars fleet. Since March 2003 regulatory measures have banned the circulation of non 91/441/EEC-compliant vehicles inside central areas. 
Once access to central areas was regulated, the next step was to start checking exhausts directly on vehicles. For this reason, the yearly inspection of vehicle emissions and compulsory servicing of motorcycles and mopeds was enforced, as well. Consequently, compliant vehicles show a so-called “Blue Tag” which certifies that they have exhaust gases tested by an authorized center and are law-compliant. 

This measure is particularly relevant, because according to some do-nothing scenario results, “no-intervention” would mean a 2% increase of polluting vehicles (about (12,000 units) in a four-year period. 

2.1.4 Increased transit supply
Removing private cars from central areas must not reduce accessibility but steer mobility options towards more sustainable modes of transportation. Increase of transit is a long-time proved foster measure to disincentive the use of private cars, especially when other measures to discourage private traffic are already operative. For the local transit companies, general improvement of the service is a long term goal, which can be partly achieved by the implementation of apparently minor measures. In this case, access restriction and pedestrianization called for an improvement of the transit service in the areas they operate across. New electric bus lines linked with a park and ride service started to operate at S. Lorenzo and Trastevere; indeed, the concept behind the creation of the new lines was to supply five routes (when the access restriction is operative), departing from three parking areas (about 1,500 parking lots).

The simulations runs for the ACS scheme were revised accordingly, and three different scenarios were created to estimate the new mobility patterns, as described below:

· “Without” traffic restrictions in S. Lorenzo and Trastevere districts

· “With” traffic restriction and new electric buses serving Trastevere and S. Lorenzo districts

· “With” traffic restriction and conventional buses used to serve the two zones.

The scenarios referred to the period from 21:00 to 22:00. Main assumptions concerned the distance covered by non-authorized car users by car (without traffic restrictions) and by bus (with traffic restrictions) from boundary parking areas to the districts. Indeed, non-authorized car users were supposed to park and proceed by bus to their destinations.

Simulations allowed to estimate emissions on the basis of total distance covered by car and by bus from the parking areas to the traffic-restricted areas.

In Table 1 the number of trips for each bus line along with the global distance covered by cars and buses are reported. 

 Most relevant results concern the achievable environmental benefits: the expected percentage variation in pollutants (CO, VOC, NOX, CO2, PM) is reported in Table 2 for S. Lorenzo and Trastevere. The “without access restriction” scenarios are compared with the second scenario (with traffic restriction and new electric buses) and with a third one (with traffic restriction and conventional buses). Since electric buses do not emit pollutants, a 100% decrease is reported in the column of the second scenario. In the third column of each case study, decreased CO levels and increased NOX, CO2 and particulate levels were estimated. 

3.1 Designed measures

The previously described measures were implemented without a real participation process, which is virtually a new practice, at least for Roman standards. On the contrary, unpopular measures such as pricing require a different approach to build up processes to increase acceptance and awareness among users. This partly explains why road pricing has not been implemented yet; more time will be needed to make it operational, not only in terms of information to disseminate among the citizens, but also in terms of risk analyses to run. Accordingly, quantitative data coming from the feasibility study reported hereinafter can be assumed as basic hints to further governance actions. 

3.1.1 Pricing policies 

It is undeniable that ACS benefits could be increased by the concurrent implementation of a pricing policy. Indeed, access restriction measures, together with a flat fare Road Pricing - RP scheme for authorized users, could achieve goals more promptly, such as limited private car access to the centre and major enforcement against illegal access. Environmental benefits can be also magnified. Hence, it was important to study how the Road Pricing scheme influences morning and afternoon traffic situations in the city centre (i.e. periods when access restriction is in effect). It is also important to simulate a Road Pricing evening scheme, taking into account both summer and winter periods. For conciseness, only the morning - afternoon case is here described. 

Regarding the morning - afternoon scheme, a simulation model was used to assess how the RP policy can affect the mobility system in terms of modal share, congestion and externalities. As for the previously implemented measures, activities were focused on surveys to calibrate the demand model to begin the simulation; on-the-spot counts and measurements to calibrate the supply model. 
These data were used to envisage different road pricing schemes for the LTZ area, and they are represented in seven scenarios. Application of access restriction and road pricing implementation was assumed for most of them. The features of each scenario are based on increased restrictions and charges, starting from a so-called Scenario 0, meant as a do-nothing scenario; all scenarios are summarized in Table 3.

The current parking charge (1 €/h) and the stated 4-hour stays within the traffic-restricted area were also assumed to assess the charge levels for the seven scenarios. Another assumption concerned the number of vehicles subject to the charge. Most vehicles entering the ZTL are taxis, governmental cars used for official business and emergency vehicles, i.e. vehicles that would not be affected by any road pricing scheme. It was estimated that there are about 3,800 vehicles for the morning peak hour rate, leaving just about 2,200 chargeable vehicles in the morning peak hour. 

Modal split variations were assessed on the basis of two hypotheses: the first one is based on the integrated approach between access restriction and road pricing, while the second is based on a “pure” application of road pricing, with different charge levels. In the former, modal split overall variations are slight especially in the first three scenarios (0-2), largely because of the low number of chargeable cars. However, it must be stressed that about 10% of authorized car users switch to Public Transport in the event of a 3 € per-trip fare (scenario 1), whereas an additional 3 € charge (scenario 2) is required to move 10% more. About 7% of residents switch to transit when charged a 300 € annual fare. The effects of charges on mopeds are noticeable in scenarios 3 to 6 as a result of the reduction of through-traffic linked to this category of users. Indeed, when through-traffic trip variations are analyzed, mopeds are the only mode that drastically decreases when charged. 

In the second case, i.e. a “pure” road pricing application, changes in modal split correspond to different charges; as expected, transit progressively increases and cars markedly decrease as charges increase. However, it must be noted that these changes occur only in the event of very high – and not realistic - charges (respectively 32 € and 64 € per trip) when cars share switches from 11% to 8%. 

Environmental impacts due to the application of scenarios 1 to 6 show a clear improvement, particularly in terms of percentage for the last two scenarios (5 and 6), in the morning peak hour. Percentage variations are compared with scenario 0. The safety trend, represented by the Killed and Seriously Injured - KSI parameter, seems to increase in scenario 2, where only car pricing is implemented. The explanation hinges on the assumption that, in this case, a substantial number of drivers would opt for mopeds, which are more dangerous than cars, as already hypothesized when dealing with the ACS case. 

4. THE ACCESS RESTRICTION RESULTS

After about four years, Access Restriction Policy enforcement results suggested that every single implemented measure contributed to modify the quality of the built environment, even though it is difficult to quantify the role played by each of them. Indeed, the difference between simulations and reality lies on the problem that, for what concerned modeling, variations due mostly to the implementation of one single measure are easy to define; on the contrary, in the real environment, the synergic application of several measures produce an overlapping of effects and/or benefits. 

Hence, the set of indicators was used to describe facts at urban level, and consequently to compare the “before” and “after” situations resulting form the implementation of the Access Restriction Policy as a whole. However, in this ex ante/ex post comparison, it is also worth stressing that since the urban environment is a complex system and its governance is an on-going process, other external measures either at macro level, for instance changes in the transit supply, or niche interventions, for instance car pooling, can contribute to such modifications. 

4.1 Relevant results

The most relevant results from such comparative study will be reported and commented hereinafter; it is important to stress again that such results are due to the synergy of all the measures described above. Table 4 provides a general overview of the achieved results in comparison to the planned ones; however significant findings are reported according to the several impact domains the measures affected. 

4.1.1 Environment

The most important finding was an appreciable reduction in air pollution. A comparison between the 2001 and 2004 mean values showed that CO concentrations reduced by 21%, PM10 by 11% and benzene by 37%. Compared to the estimated results, these values exceeded expectations. Although these results were a combined effect of all the Access Restriction Policy measures, along with any other external mobility measure implemented in central areas, it was not possible, in general, to isolate the effects of individual measures, and authorized central area access solely for clean private vehicles can be considered the main contributory factor.
The contribution of external measures can partly explain the differences in the reduction rates among the considered pollutant factors: indeed, the percentage reduction of CO and C6H6 concentrations was greater than for particulates, probably because of the new improved petrol-fuelled cars.

Besides, along with general data in some cases it was possible to perform selected spot analyses; on-site measurements of concentrations recorded that the ex-post measured values of benzene concentrations at the main pedestrianized area, i.e. the Tridente, were the lowest surveyed in the central area (4.1 microg/m3 at the Tridente vs. 5.2 microg/m3 in the whole area), exceeding, in this case too, the predictions of the ex ante study. This result was due to the virtually total removal of private traffic from the area for most of the day.

Regarding emissions, the ex-post values showed a substantial reduction. CO emissions values reduced by about 76%, during both the peak and off-peak times of the day. Also in this case, besides a general renewal in the circulating private car fleet (an external measure based on national funding to provide incentives for less polluting vehicles), Access Restrictions and limitations on the use of the most polluting cars appeared to be the main reasons for improvement. For particulates and C6H6 emissions values, the reduction was about 38%. The results obtained for concentrations exceeded the simulation expectations, since 13% reductions were estimated inside the central areas. 

Results concerning noise levels were very positive, as well. For the Access Restriction scheme, in general, 2 dB(A) reductions were easily achieved. A noise survey run at the S. Lorenzo district, once the access restriction was operative, recorded a 8-9 dB(A) reduction in noise pollution on streets with no commercial activities, whereas in zones with facilities such as restaurants or clubs, a minor reduction of noise pollution was recorded, i.e. about of 3-4 dB(A). However, besides such exceptions, it will be hard to meet larger reductions (for instance 7 – 10 dB(A)) unless there are substantial interventions on the offending noise sources. 

Another main headline result was the 40% reduction in the number of high polluting vehicles in the city centre; moreover, the banning of non-catalyzed cars from central areas and the progressive renewal of the car fleet contributed to reduce air pollution. There was a 20% increase in the so-called “Blue Tag” interventions for two-wheeled vehicles during the assessment period. However, according to 2004 data (based on checks of 50,000 vehicles), about 64% of two-wheeled vehicles was still not compliant with the relevant directive.

4.1.2 Traffic 

Modal split strictly concerning the whole urban area in 2001 was: 30% transit, 27% private cars, 23% two wheelers and 20% pedestrians, switching currently to 31% transit, 22% private cars, 24% two wheelers and 23% pedestrians, according to ex post surveys. A five point decrease (percentage) for private cars in favor of three point increase (percentage) for walking can be considered a noteworthy result, because it probably means citizens are getting tired of short car trips. Access restrictions and pedestrianization were the main drivers of such achievements.

For instance, the implementation of the full scale Access Control System and flat fare Road Pricing scheme (ACS+RP) applied in the Central Limited Traffic Zone, resulted in a 10% decrease in day time traffic; such value turned into a 20% decrease in traffic during the restriction period, a 15% decrease in the morning peak hour (8.30-9.30), a 10% increase of two wheels (access) and a 6% increase of public transport. 

It is also interesting to note the transit “role”: the numbers of transit passengers increased markedly as did supply, and journey time was virtually halved in comparison to the reference year (2001), most likely because of the improved traffic conditions.
However, a limited increase of traffic in the main axes surrounding the Central Limited Traffic Zone was noted as well as an increase in commercial speed inside the area, even though estimated by calculations on the whole network. Besides, an increase in two wheeler access (not limited by the policy) was registered and limited the benefits of the scheme in terms of pollution reduction. 

In the Trastevere and the S. Lorenzo Areas an increase in transit, walking and mopeds and the consequent reduction of private cars were recorded. Surveys carried out in September 2005 showed that the ex ante scenario analyses were confirmed by the real data on vehicle movements. The same positive results can be recorded for the main pedestrianized area, the Tridente, where an obvious shift of modal split towards green modes occurred and the number of public transport passengers increased. 
In addition to the transit and environment improvements, the upgrading of the pedestrianized areas was just as relevant. From a qualitative point of view, the creation of a real pedestrian network in the city centre (as in Figure 2) with car free areas and mobile bollards, allows citizens and tourists to walk safely and enjoy a 364,310 sqm pedestrianized environment.
Livability issues are linked to safety issues; in this case, despite the predictions of the ex-ante simulation, safety levels did in fact improve noticeably. The forecasted effects of the restrictions and pedestrianization had anticipated an increase of accidents because of the shift from cars to mopeds / motorcycles by those drivers who used to travel through the formerly non-restricted areas, and two-wheeled modes being rated more dangerous than cars. On the contrary, a comparison of the accident rates at a city-level before and after implementation showed a reduction of almost 50% (fatalities reduced from 115.3/106 inh. in 2002, to 65.3 deaths/106 inh. in 2005).

Even though the core of the parking policy measures is still at the design phase, local administrators feel increased parking supply is decisive to foster actions such as Access Restriction and pedestrianization. In quantitative terms, during the last four years, the number of pay-for-parking lots rose from 52,000 to 78,727 units. The number of payment parking lots at Park & Ride facilities also increased by about 50%. 

4.1.3 Energy

Such general improvements on traffic, air quality and car fleet performances prompted to investigate changes in energy consumption. The indicators “Energy efficiency of transport modes” and “Vehicle fuel efficiency” referred only to private cars and decreased markedly due to the improved modal split, (transit and walking increased) and to the reduced number of circulating polluting vehicles (1,374,626 units in 2001 vs 834,894 units in 2005). Both values were theoretically determined, processing 2004 fuel consumption data provided by the Rome Traffic Management Agency, such as the circulating fleet, average occupancy and the vehicle-km rates. However, a decreasing trend for fuel consumption has been observed since 1999. This analysis indicated “Vehicle Fuel Efficiency” reduced significantly to around 50% of the baseline value (about 1.1 MJ/vehicle-km in 2001 vs about 0.53 MJ/vehicle-km in 2005) and “Energy efficiency of transport modes” decreased appreciably (about 0.9 MJ/person-km in 2001 vs about 0.65 MJ/person-km in 2005).

4.1.4 Economy

It is difficult to estimate how a given measure can affect the economic pattern of a city; it is also difficult to “translate” such fact into indexes which can promptly describe the measure cost-effectiveness; moreover, a final, complex issue is to have reliable data to perform such assessment. Therefore, it seemed sensible to describe the impact of the Access Restriction Policy in terms of theoretical policy implementation costs for the citizens, i.e. the operating and maintenance costs. The two indicators allowed to emphasize the minor costs involved; indeed, the theoretical operating and maintenance costs were respectively 0.18 Euros and 0.10 Euros per inhabitant (data referred to the last year of implementation), which makes the overall access restriction scheme an affordable process. Operating and maintenance costs can be regarded as minimal if linked to the costs of the whole urban transportation system (only about 1%).

The increase of parking spaces was relevant: Rome Municipality doubled its net income during the period 2001 – 2005, while the cost of operating the whole system was reasonable (about 0.10 Euro per parking place). 
However, it is interesting to note that the operating/maintenance costs of the measures, theoretically divided per capita, configure a threshold which is just less than 1 Euro per inhabitant. Of course, this value is not what users paid directly, but it is clear that for many measures, the wider the implementation, the greater the benefits for everyone. This is especially so for administrators who can save resources and increase incomes by enlarging the small-scale implementations (as in the case of S. Lorenzo or Trastevere). Conversely, the value may represent a limit for the feasibility of further measures: any intervention over this threshold could be assumed as affordable only if it achieved added values.

4.1.5 Society

Since Rome has neither a long-time tradition of public involvement on mobility matters nor influential pressure groups to launch this process, the way people perceive new mobility policies was studied to acquire a real holistic approach to communication and users’ behavioral problems. In particular, awareness, acceptance, satisfaction levels as well as use motivation and expectations towards involved bodies formed a set of indicators to assess to what extent sensibility towards sustainable mobility was increased by the set of measures implemented within the Access Restriction Policy. The scope of the analysis was to evaluate how such feelings were transformed thanks to new interventions, such as the access restrictions or new parking regulatory schemes. Appreciation was expressed by the 1,400 interviewees according to a 1-5 Lickert Scale; citizens were also asked to express their opinion on other mobility measures, such as innovative forms of transit (car sharing, collective taxis, etc.), the implementation of telematic devices in the field of transit (VMS displays at bus stops), eco-compatible transit fleet, etc.  

Changes in public perception of this new mobility policy trend is hence interesting: awareness and acceptance of measures, such as the conversion of the transit fleet into cleaner vehicles and the need for collective taxis or car sharing (from which everyone can benefit), have risen dramatically, thus demonstrating a positive attitude towards green modes and sustainability issues in general. On the contrary, the measures Romans perceived as limitations of their own freedom to move, i.e. access restrictions or pricing, are still not fully accepted, as their share among people has strongly decreased. In particular, if the 2002 – 2006 satisfaction rates for access restriction are compared, citizens’ approval of the measure has dropped markedly (more than half a point less in the 1-5 Lickert scale), thus the assessment has become moderately positive. In contrast, parking charges was the measure with the highest score of awareness, but despite its “popularity”, the satisfaction rate with this service dropped below average, as it did for the satisfaction value of access-restricted areas.

Psychologists’ analysis on such poor appreciation is that this does not mean that Access Restriction policy implementation should be stopped, but that it must be promoted with major emphasis. The lesson to be learnt from these findings is that citizens may feel that disincentives to use private cars are not very successful, even if environmental benefits are evident. The reason could be that car culture habits are still strong, and such culture prevents decision-makers from looking for other options than car-based ones. Consequently citizens have no real modal choice. Possible open questions, hence will tackle how to discourage the use of private cars at a political level: whether the approach must be based on restrictions, as currently applied, or whether it has to support more popular incentives to attract passengers to transit. 
CONCLUSIONS

Restricting traffic or road pricing measures are clearly targeted at reducing the widespread use of private cars; if considered in synergy with the incentives to use transit, and with the measures aimed at raising people’s awareness towards more sustainable mobility patterns, the most important results so far showed positive advantages in terms of improved environmental conditions and livability. 

The approach based on the combination of “sticks and carrots” measures contributed to the success of the Access Restriction Policy. This is clearly revealed by the overall approach applied by Rome Municipality, where access restriction was regarded as the “push” part, i.e. a constraint, to change driver behavior, and pedestrianization as the “pull” part to encourage use of green travel modes. Even though pedestrianization is restrictive from a private traffic point of view, it can be considered an example of how constraints and control policies can achieve positive outcomes. Turning congested areas into safe, clean pedestrian environments can hence be considered as the good facet of restriction policies, whereas bans on cars are only experienced as restraints. The Rome experience showed that pedestrianization can be considered as the “premium” part of the whole access restriction scheme. However, it requires a strong political will, both in terms of planning activities and making unpopular choices, when the goals are to improve sustainability and the standard of living.
Moreover, it must be added that these are not “no-cost” measures and time and resources must still be spent in tuning and improving the supporting technologies and in making the public aware of the achievable benefits by disseminating the good results achieved thus far. This will allow adjustments to be made to the regulations and speed-up the implementation process. From this point of view, this first experience of the Access Restriction Policy can be considered as a fruitful starting phase.
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TABLES AND FIGURES

Table 1:  Distance covered by cars and buses - S. Lorenzo and Trastevere simulations
	
	Nr. of trips

(reference period)
	Vehicle-Km-hour

	S . Lorenzo
	Cars
	162
	129,3

	
	Bus (route n.141)
	24
	55,2

	Trastevere
	Cars
	261
	563,4

	
	Bus (route n.125)
	12
	45,3

	
	Bus (route n.115)
	12
	23,4

	
	Bus (route n.121)
	12
	30,6

	
	Bus (route n.122)
	12
	42,6


Source: DITS database - 2004

Table 2: Percentage variation of pollutant emissions - S. Lorenzo and Trastevere simulations
	S. Lorenzo
	Trastevere

	
	With electric buses
	With conventional buses
	
	With electric buses
	With conventional buses

	CO
	-100%
	-49%
	CO
	-100%
	-70%

	VOC
	-100%
	38%
	VOC
	-100%
	-19%

	NOX
	-100%
	442%
	NOX
	-100%
	220%

	CO2
	-100%
	305%
	CO2
	-100%
	139%

	PM
	-100%
	86%
	PM
	-100%
	10%


Source: DITS database – 2004

Table 3: Road Pricing Policies, Scenario Features

	
	Users Category

and main attributes


	
	Residents car users


	Non –residents, authorized car users


	Mopeds users


	Others



	
	charging structure
	charge level (€)
	charging
structure
	charge level (€)
	charging structure
	charge level (€)
	PT supply


	Scenario
	0
	
	
	Annual permit
	300
	
	
	

	
	1
	
	
	Per trip
	3
	
	
	10%

	
	2
	Annual permit
	300
	Per trip
	6
	
	
	20%

	
	3
	
	
	Per trip
	1,5
	Per trip
	1,5
	10%

	
	4
	
	
	Per trip
	1,5
	Per trip
	1,5
	20%

	
	5
	Annual permit
	300
	Per trip
	6
	Per trip
	1,5
	20%

	
	6
	Annual permit
	300
	Per hour
	1,5
	Per trip
	1,5
	20%


Source: DITS database – 2004

Table 4: A comparison between achieved and planned results for the Access Restriction
	Planned quantifiable objectives 
	Actual achieved results
	Notes
	Achievement rate

	1) Reduce transport related emissions by 5% in the Laboratory Area and by 13% in the LTZ.
	CO emissions values reduced by about 76%

For particulates and C6H6 emissions values, the reduction was about 38%.
	Such results exceeded the scenarios forecasts concerning transport-related emissions, where reductions of 13% had been estimated inside the LTZ and 5% in other parts of the Laboratory area. Such results are also fostered by positive outcomes in terms of concentration reductions
	(((

	2) Reduce peak hours car traffic by 3% in the whole Demonstration Area
	Traffic flows in Laboratory decreased by 5% daily, (2001-2005), but the trend is to be monitored because during peak hours still congestion phenomena occur
	To be noted that the trend of the traffic flows is becoming to decrease at city level, as by the traffic counting system run by the traffic Control Centre in ATAC
	((

	3) Reduce the number of polluting vehicles by 10% in the Demonstration Area
	The number of non-catalyzed vehicles e.g. non-catalyzed mopeds reduced by about 45%, private cars by 37% and commercial vehicles by less than 35%.
	
	(((

	4) Reduce not authorized entrances by 30% in the LTZ, S. Lorenzo and Trastevere
	Traffic flows accesses at S. Lorenzo decreased more than 50%
	The illegal entrances were 15% of the traffic total flow in Central LTZ end 2001. End of 2005, they are about 7-8%, i.e. 50% reduction 

Same qualitative trend is observed at Trastevere
	(((

	5) Increase walking by 5% in the Laboratory Area
	Rail Ring Area (where all the measures are implemented) showed a large decrease (5%) in the use of private cars in favor of walking (3%) and transit (1%).
	The five point decrease (percentage) for private cars in favor of three point increase (percentage) for walking was considered a noteworthy result, and suggested that citizens reduced their use of the car for trips of short distances.
	((

	6) Reduce private peak  traffic flows by 4% in the LTZ
	Reduced by 20% during the whole restriction period and by 15 % in the morning peak hour (8.30-9.30).
	
	(((

	Caption

((( achieved far beyond forecasts; 
(( not fully achieved but still satisfactory outcome; ( achieved at a minor level

( difficult to assess 
( not achieved
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Figure 1


[image: image1]
Figure 2
CAPTIONS OF FIGURES

Figure 1: Modal split variations at Trastevere (above) and S. Lorenzo (below)(without traffic restrictions and with traffic restrictions)
Figure 2: Pedestrian network in Rome’ central areas (grey areas are car free)
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