�The Torino Results

Overview

The � REF _Ref383413286 \* FORMATVERBINDEN �table 59� shows the optimisation process in run order. The table gives the change in NPV and the change in SOF (Sustainability Objective Function with alpha=0) of different runs. The � REF _Ref383413341 \* FORMATVERBINDEN �table 60� shows the results of SPSS regression model, used to predict for appropriate runs.



Description of the do minimum scenario and cost assumptions 

The assumed variations in the do minimum with respect to the 1996 situation  are the following:

Demand variation :

demographic trend projections

school rate increase and consequent variation of motorised demand

increase of mobility demand for different from job and study motives

increase of motorisation rate

Supply variation :

	- public transport network : tramlines extension

- private traffic network: new road through the whole city : the “Spina centrale”



The list of measures simulated and their ranges are shown in � REF _Ref383413373 \* FORMATVERBINDEN �table 56�.



Measure�range��Public Infrastr. M �0 or 1��Public Infrastr. H �0 or 1��Road Pricing�[0, 8.5] ECU��Capacity measures�[-20%, +10%]��P.T. Frequency�[-30%, +30%]��Fare�[-100%, +100%]��Parking�[-100%, +500%]��table � SEQ table \* ARABISCH �56�: List of the measures simulated and their ranges - Torino



Cost assumption for the do minimum scenario

The standard measures were costed in terms of changes from the do-minimum scenario for both capital and operating costs as detailed in � REF _Ref383413443 \* FORMATVERBINDEN �table 57�. These costs are then incorporated into the calculation of NPV. Parking fee changes is assumed to be cost neutral and the capital and operating costs for the public transport frequency include costs of this measure and of public transport infrastructure measure. We have assumed these public transport infrastructures :

Medium (M): construction of an underground line of km 9 and reorganisation of lines.

High (H): construction of two underground lines of about km 40 and reorganisation of lines.

�

Measure�Percentage change�Capital cost (Million ECU)�Operating costs (Million ECU p.a.)��Capacity measures�-20�137�0���-10�69�0���+5�48�0���+10�28�0��Medium public infrastr.��671�37��High public infrastr.��3459�221�������P. T. Frequency�-30�-12.5�-69���-15+High Infrastructure investment�3274.5�162���15�92.5�28���30�194.5�54��Road Pricing��0.31�0.031��table � SEQ table \* ARABISCH �57�: Cost assumption - Torino

Tables section

Overview

In all the tables the letter N represents an NPV regression model and the letter S represents an SOF regression model. The number “n” in the brackets indicates that the regression function has been obtained using the runs from number 2 to number “n”.

Table of measures and results 

Description of the table

The meaning of the abbreviations used at the headlines of these tables are:

Abbreviation�Name�Minimum 

Value�Maximum 

Value��RUN �Runnumber (ascending)����H�Infrastructure investment high�0�1��M�Infrastructure investment low�0�1��CAP �Increasing/decreasing of road capacity (whole town)�-20�10��FREQ�Increasing/decreasing public transport frequency�-30�30��RP �Roadpricing �0�8.5��PARK �Increasing/decreasing of parking charges�-100�500��FARE�Increasing/decreasing public transport fares �-100�100��PVF�Present Value of Finance����NPV �Net present Value (objective function)����SOF�Sustainability objective function 

(alpha value = 0)����Regression Model predictions�Predictions of the regression-values (Spss is the name of the used statistical program package).

The model number, for example NPV- 19a, refers to the table „used Spss models“����table � SEQ table \* ARABISCH �58�: used abbreviations - Torino



The � REF _Ref383413286 \* FORMATVERBINDEN �table 59� shows the optimisation process in run order. The table gives the change in NPV and the change in SOF (Sustainability Objective Function with alpha=0) of different runs. In the last two columns there are the NPV and SOF values predicted by the regression functions. 

RUN�FARE�CAP�RP�FREQ�PARK�INFR�NPV       �SOF            �PVF�Prediction regression model (NPV )�Prediction regression model (SOF)��1�0�0�0�0�0��������2�0�-10�2�30�-100�H�-0438.28�-1581.73�-842.39����3�0�10�8.5�-30�500�M�-1715.00�20.95�1722.88����4�-50�0�2�-15�-50�H�-4622.96�52.17�-5433.57����5�-100�-20�6�0�500�0�-1725.03�-32.03�58.52����6�-100�10�0�30�0�M�-1122.25�-969.17�-3230.92����7�50�0�6�30�-50�H�-6753.71�-200.33�-4330.25����8�100�-20�0�-30�500�M�-1072.92�78.65�2665.23����9�50�10�4�0�0�0�-4603.07�-359.11�1670.47����10�0�0�8.5�-30�0�H�-5607.26�-67.01�-3561.61����11�0�-10�0�0�-50�M�-2199.01�-1106.98�-1276.55����12�0�5�4�15�250�0�-1052.02�-26.55�830.88����13�-100�0�0�30�250�M�-774.31�84.53�-2525.38����14�-50�-10�4�-15�0�H�-9848.57�-446.26�-4744.90����15�-50�5�8.5�0�-100�H�-6116.51�-88.83�-5589.41����16�100�0�4�0�500�M�-925.91�42.17�2376.39����17�50�-10�8.5�30�0�0�-3287.41�-216.54�956.17����18�100�10�0�-30�-100�M�-334.66�42.29�719.12����19�47�10�0�30�500�0�1413.73�192.11�1371.14����20�-100�0�0�-23�500�0�970.97�199.39�242.65����21�-100�2.5�4�0�150�H�-5928.87�-81.05�-5940.07����22�-100�-5�5.5�30�-100�M�-2086.32�13.35�-2563.73����23�-90�0�1�-15�170�H�-9905.41�-458.85�-5311.39����24�-100�10�0�30�500�H�-4141.65�134.68�-7862.46����25�80�2.5�5�15�300�0�-946.96�-16.81�2274.50����26�100�10�8.5�-30�250�H�-4217.76�7.44�-1388.17����27�-100�0�8.5�-30�-100�M�-3275.30�-96.85�-1247.37����28�-100�0�0�-30�500�0�990.36�199.26�504.78�3143.50 N(27)���29�-100�0�8.5�30�500�0�-1871.29�-82.24�-276.42��1359.72 S(27)��30�-100�10�0�-30�500�H�-2407.59�251.44�-4712.50�2100.88  N(29)���31�100�-20�8.5�-30�275�0�-2604.91�-93.25�3642.54��1489.74  S(29)��32�-100�10�0�0�250�0�913.04�168.45�-932.61�3424.10  N(31)���33�-100�-20�0�30�500�H�-5321.61�9.44�-6334.94��359.58  S(31)��34�-30�10�0�30�500�0�1404.62�195.11�213.35�1267  N(33)���35�-100�10�0�-30�500�0�1268.68�225.72�386.82��349.00   S(33)��36�0�10�0�-30�500�0�1332.49�232.69�1959.79����37�0�10�0�30�500�0�1410.61�194.15�667.47����38�-15�10�0�0�500�0�1668.10�227.84�1086.41����39�60�10�0�30�500�0�1393.29�189.23�1554.97����40�100�-20�2�30�-100�M�-3230.88�-201.38�173.89��328.40   S(36)��41�0�10�0�-30�500�H�-2445.33�185.14�-3190.70����42�-100�10�0�-30�500�M�237.74�185.30�-588.17����43�-25�10�0�0�500�0�1674.63�230.26�939.62����44�-100�-20�0�30�500�0�-3832.14�-198.54�-3102.02��385.0   S(42)��45�-75�10�0�0�500�0�1643.12�230.80�150.69����46�-50�10�0�-15�500�H�-2004.35�260.81�-4168.16����47�-50�10�0�0�500�0�1647.74�226.13�543.34����48�-25�10�0�-15�500�H�-1886.38�259.77�-3757.13����49�-50�10�0�-30�500�H�-1958.02�270.31�-4169.36��249.00  S(48)��table � SEQ table \* ARABISCH �59�: Table of measures and results - Torino

�Table of used regression models 

Description of the table

The following table shows the used regression models for the optimisation process. The first column shows the name of the parameters included in the regression model. The numbers in the following columns represent the factors of the coefficients. Blank cells indicate that the nominated parameter is not included in the regression model.

The abbreviations wpes and sofpes are standing for the used weightbase for building up the regression models for NPV (wp) and SOF (sofp).



Parameter�Model N(18a)�Model N(18b)�Model S(18)�Model N(22)�Model N(26)�Model S(26)�Model N(27)�Model S(27a)�Model S(27b)��weight�w_pes2�w_pes3�sof_pes3�w_pes2�-�-�-�-�-��COSTANT�3099.0�3035.0�-1962.2���-819.38���-809.3��FARE�-30.8�-28.6�-10.7�-22.6�-24.0�-2.29�-26.45�0.1�-2.92��FARE2���0.1���0.04�����CAP�49.0��-164.2�42.5�35.0������CAP2��-3.5�-8.0����-5.83�-2.6���RP�-466.5�-417.0�1533.0�-143.3�-329.0�117.00�-95.14��119.65��RP2���-138.7��26.3���5.7���FREQ�-15.6�-20.0�2.9���-9.07�-14.47��-31.11��FREQ2��-0.3�0.6������0.22��PARK�1.9��-8.6���3.22���3.63��PARK2��0.0�0.0���-0.01�0.0027��-0.006��INFR. M�-2756.0�-2963.0�����-977.95�-885.4���INFR. H�-2463.0�-2036.4�-2335.4�696.0�501.8��-2301.5����FARECAP�����������FARERP��������-0.8���FAREFREQ�0.3��-0.5����-0.18�-0.1���FAREPARK�����������FAREM�����������FAREH��������-439.8���CAPRP���18.5��������CAPFREQ�����������CAPPARK�����������CAPM�����������CAPH�����������RPFREQ���������2.39��RPPARK������-0.20�����RPM�����������RPH�����������FREQPARK����0.0�0.0����0.03��FREQM���������20.01��FREQH������12.68���24.29��PARKM��������1.3���PARKH�����������w_pes = NPV+11000�����������sof_pes = SOF + 1600������������

Parameter�Model N(29)�Model S(29)�Model N(31)�Model S(31)�Model N(33)�Model S(33)�Mod S(36)�Mod     S(42)�Mod N(48)�Mod   S(48)��weight�-��-�sof_pes4�w_pes3�sof_pes�sof_pes4�sof_pes4�-�sof_pes4��COSTANT��-374.1����������FARE�-23.7�-2.31�-23.0�-1.9��-0.3������FARE2������������CAP���112.4��40.3�9.9���94.6�5.85��CAP2��-2.15����������RP�-137.9�71.9�-508.5�-6.1�-285.3���-18.79�-244�-16.43��RP2���46.9���-2.09������FREQ��-11.63��������-1.35��FREQ2�-0.4��-0.6���0.03������PARK��3.29��0.1�1.7�0.21��0.47�1.61���PARK2��-0.006��������0.0006��INFR. M�����-923.5���-80.56�-1003���INFR. H�-2003.5��-1383.0�77.6�-4581.4����-5245���FARECAP������������FARERP������������FAREFREQ��-0.08������-0.02����FAREPARK�������-0.002�����FAREM������������FAREH�����-25.3�������CAPRP��-5.36�-9.9���������CAPFREQ����-0.1��-0.08��-0.15����CAPPARK�������0.02�����CAPM���-71.1���-11.29�-13.42�����CAPH�125.7�����-7.97��11.54����RPFREQ������������RPPARK���0.2�����-0.04����RPM��������20.9����RPH������������FREQPARK������������FREQM����������2.03��FREQH�-27.6�14.59�-19.8���������PARKM������������PARKH��������-0.34����table � SEQ table \* ARABISCH �60�: Table of used Regression Models - Torino



�Summary sheet of the best NPV model run

Description of the table



The first part of the table shows the main results for NPV-calculation. The second part uses these results to estimate the SOF-value.



Part 1 - NPV-calculation:

This part of the table is divided vertically in three subsections - „travellers“, „operators/providers“ and „total“.

The first two subsections represent the actors of the transport system, the last summarise their results to get the whole transport system cost statement.

For each of the transport system actors their cost and benefits are calculated separately according to the cost-type listed in rows.



The cost-types are divided into three main-types:

The first group are capital cost. It is splitted in additional subgroups like highway, public transport and other cost. This type of cost occurs only on the provider/operator side. 

The second group shows all types of cost in the transport system where money is involved directly or indirectly. This group is splitted in subgroups, too. 

The third group called timesavings is more or less a theoretically calculated value which appears only on the traveller side. 



All these values except those in the „TOTAL“ column are measured in MECU and per target year. The values listed in the „TOTAL“ column are in MECU too, but discounted for the whole 30 year period.



Part 2 - Sustainability calculation:

For calculation of the SOF-value results of the NPV-calculation are used. Additionally the SOF-Value depends on the „alpha“ value. If alpha is equal to 1 the SOF-value is the same as the NPV-value. If alpha is set to zero only the benefits of the transport system actors are included in the calculation of SOF. Further on all SOF values between alpha =1 and alpha=0 are calculated for sensitivity analyses.



For more information of the exact calculation procedure please refer to OPTIMA WP10 REPORT.

�

�����������������Table 1 Economic and financial benefits�����������������Run number 43�����������������All entries are present values at 1996 prices�������������������������������������������������Val. *year���Travellers�����Operators/providers���������11.15��Source of benefits (costs)�Non-work�Work�Freight�Tot�Tot 30 years�PT oper.�Parking�Toll �Govern.t�Tot Op/Prov�Tot 30 years�Total�Total   30 yers

���Capital assets��������������fare�-25��Highway���������-47.890�-47.89�-47.89�-47.89�-47.89�cap�10��Public transport������-76����-76.00�-76.00�-76.00�-76.00�prp�0��Other�������0�0�0.000�0.00�0.00�0.00�0.00�freq�0��Total capital assets������-76�0�0�-47.890�-123.89�-123.89�-123.89�-123.89�park�500��Money savings��������������infr�0��Maintenance and other cost�������0�0�0.000�0.00�0.00�0.00�0.00����Toll revenue�0�0��0.00�0.00���0��0.00�0.00�0.00�0.00����Parking fee revenue�0�0��-79.60�-887.5��119.7���119.65�1334.1�40.05�446.56�fCst_B0�15.60��Fuel costs�0�0��3.08�34.34����-2.218�-2.22�-24.73�0.86�9.62�fCst_A0�207.8��Other vehicle operation�0�0��0.00�0.00����0.000�0.00�0.00�0.00�0.00����Sub-total highways�0�0��-76.52�-853.2��119.7�0�-2.218�117.43�1309.4�40.91�456.17�total�223.4��Operating cost public trans.������0���0.330�0.33�3.68�0.33�3.68�fCst_B1�15.90��Other money savings public transport�0�0��33.04�368.4�-22.38����-22.38�-249.54�10.66�118.86�fCst_A1�190.3��Sub-total public transport�0�0��33.04�368.4�-22.38���0.330�-22.05�-245.86�10.99�122.54����Total money savings�0�0��-43.48�-484.8�-22.38�119.7�0�-1.888�95.38�1063.5�51.90�578.71�total�206.2��Time savings�����������������Time savings highway�0�0��109.40�1219.8�������109.40�1219.8�fuelCost

diff%�-7.72��Timesavings public transport �0�0��0.00�0.00�������0.00�0.00����Total time savings�0�0��109.40�1219.8�������109.40�1219.8�PVF�939.6��ALL MONEY AND TIME�0�0��65.92�735�-98.38�119.7�0�-49.778�-28.51��37.41�1674.6�NPV (parz)�1674.6����������������W�1674.6������������������������������������Sustainibility�Alpha�shadow Fuel�Fuel Benefit�Penalty��npv�benefit�SOF=alfa*NPV+(1-alfa)(shadows*fuelBenefit-penalty+benefit)����������1�4�17.24�0.00��1674.63�161.3�1674.6����������0.9�4�17.24�0.00��1674.63�161.3�1530.2����������0.8�4�17.24�0.00��1674.63�161.3�1385.8����������0.7�4�17.24�0.00��1674.63�161.3�1241.3����������0.6�4�17.24�0.00��1674.63�161.3�1096.9����������0.5�4�17.24�0.00��1674.63�161.3�952.45����������0.4�4�17.24�0.00��1674.63�161.3�808.01����������0.3�4�17.24�0.00��1674.63�161.3�663.57����������0.2�4�17.24�0.00��1674.63�161.3�519.14����������0.1�4�17.24�0.00��1674.63�161.3�374.70����������0�4�17.24�0.00��1674.63�161.3�230.26���������table � SEQ table \* ARABISCH �61�: Summary sheet best NPV run - Torino



�Output table of the transport model

This table shows the most important indicators derived from the transport model in a very highly aggregated manner.

� EINBETTEN Excel.Sheet.5  ���

table � SEQ table \* ARABISCH �62�: Transport model output - Torino

�The procedure for arriving at an optimal set of measures varied slightly from the OPTIMA method because when we reached the 27th scenario we realised that we had underestimated some public transport costs. Before to begin again the regression process starting from the first 18 runs we calculated right values of NPV and SOF and we noticed that the new NPV and SOF values of runs from 2 to 27 were not so different compared with the old ones. So we started the regression process on the first 27 runs.



The optimisation process will be shown entirely, considering also runs 19-27 for which the predict values of NPV or SOF have to be considered only for the analysis methodology.





Optimisation of NPV

The regression models N(18a) and N(18b) are based on the first 18 runs. In particular the regression function N(18a) doesn’t have all quadratic variables, but includes the mixed variable fare*frequency. Models N(18a) and M(18b) suggest respectively run 19 and run 20 that have the same value of public infrastructure, road pricing  and parking fee change. Run 21 is not based on a result of the regression process, but it is the result of the study of the NPV trend in the different 18 runs.



The regression model N(22) based on the first 22 run suggests run 24 as the optimum combination of different measures. Run 23 is not based on the result of the regression process but, as run 21, is the result of the analysis of the NPV values obtained modelling the first 22 runs.



Having correct the NPV values of the 27 runs as explained above, we made a new regression cycle obtaining model N(27) that suggests run 28 as the optimum combination of measures. This run is quite similar to run 20 that presents the highest value of NPV. Run 20 has the public transport frequency change to -35%, while run 28 has this measure set to -50%; the other measures have the same values for both the runs.



The regression model N(29) is based on first 29 runs. It hasn’t within its variables the parking fee charge and the medium public transport infrastructure. As the high public transport infrastructure is valued to 1 and as the two public infrastructures can’t exist both, we set the medium one to 0. Then we set the parking fee charge to +500% as the two best runs for the NPV suggest. So that we modelled run 30.



The regression function N(31), based on the first 31 runs, suggest as the optimum a run where the parking fee charge can assumes every value. For modelling the run (run 32) corresponding to thin function we chose to valued the parking to 250%.



Model N(33) derives from the first 33 runs. It hasn’t within its variables the public transport frequency. In order to model a new scenario (run 34) we decided to increases the public transport frequency of 30% and we obtained an high value of NPV, but not higher than the value of run 19 one that maintained its pool position. 



The optimisation process led always to strategies that presented some measures well defined and some others whose change range varied a lot. For instance, the road capacity was always increased of 10%, the parking charge needed to be increased of 500%, the road pricing was set to 0 ECU’s and there weren’t changes for the public infrastructure. The measures whose values wasn’t so clear were the public transport fare and the parking charge. So it was useful to carry out a number of sensitivity tests in order to check these two measures.



Sensitivity tests

Run 37 and run 39 was modelled as sensitivity test around run 19 to understand more fully the effects of the public transport fare changes on the economic efficiency . The public transport fare is set respectively to 0% and to 60% instead of 47%. 



Run 38 is a sensitivity test around run 19 too, but the test is done both on public transport fare and public frequency. Runs 43, 45 and 47 was modelled as sensitivity tests around run 38 with public transport fare changes from -75% to -15%. In particular run 43 resulted as the best run from the NPV point of view.



As can be seen from the table below the difference among the NPV values of the first three runs is low. Looking at the last four runs we can notice that the modal split is quite the same, but the highest value of NPV is reached with run 43 that has the user benefit higher than run 38 one, but the provider benefit lower. 



Run �Fare�Cap�Road pricing�Freq�Park �M�H�NPV           [Mil. ECU]�SOF         [Mil. ECU]�PVF            [Mil. ECU]�total trips �  trip        car %�trip          pub %��1�0�0�0�0�0�0�0�-�-�-�607413376�57.02�42.98��19�47�10�0�30�500�0�0�1414�192�1371�612863296�50.99�49.01��37�0�10�0�30�500�0�0�1411�194�667�613090240�50.74�49.26��39�60�10�0�30�500�0�0�1393�189�1555�612790848�51.07�48.93�����������������38�-15�10�0�0�500�0�0�1668�228�1086�613374016�50.43�49.57��43�-25�10�0�0�500�0�0�1675�230�940�613422272�50.37�49.63��45�-75�10�0�0�500�0�0�1643�231�151�613671424�50.10�49.90��47�-50�10�0�0�500�0�0�1648�226�543�613545728�50.24�49.76��



On the first 48 runs, modelled both for the NPV and the SOF, we found the regression function model N(48) that suggests run 43 as the best combination of measures. The NPV value predicted by the model is 1750.7 million ECU’s and the calculated value is 1674.63 million ECU’s, so that there is an error of 6.26% and the optimisation process has converged. 







�Optimisation of SOF

The regression model S(18), based on the first 18 runs suggests run 22 as the optimum combination of measures. It doesn’t  optimise medium public infrastructure and has the high public infrastructure to 0. Studying the public infrastructures state of the best run for the SOF optimisation, we decided to consider the medium public infrastructure for run 22.



Run 26 is not a regression result, but it derives from a manual study.

Model S(26) suggests run 27, but it hasn’t the road capacity change and the medium public infrastructure within its variables. So to configure run 27 we set the road capacity change to 0% and the medium public infrastructure to 1.



The regression model S(27a) is based on the first 27 runs. It suggests as the optimum combination of measures a run with the parking fee change that can assume every value within its change range. In order to have the parking fee valorised we found the regression function S(27b). As this regression function is very strange it couldn’t be possible studying it using the standard methodology for maximum so we studied it only on its border. Model S(27b) suggests a run with the parking fee change valued to +500%. Run 29 derives from model S(27b) where we chose to set the parking fee change to +500% as model S(27b) suggests.



Run 31 derives directly from the regression function S(29), where we chose to set medium public transport infrastructure to 0. Run 33 is the result of the function S(31). It is quite similar to runs 30 and 24.



On the first 33 runs, corrected the SOF values, we found model S(33) that suggests run 35 as the optimum combination of different measures. The difference between the calculated NPV value (335.52)and the predicted value (349) is 4%. So we can say that run 24 is the optimum in terms of SOF. It is important remark that this run has also the highest value of NPV.



Run 36 is the same of run 35 but instead of having the fare set to -100%, that is quite impossible, has this measure unchanged referred to do minimum.



Model S(36) is a regression function that hasn’t within its variables the frequency and the road pricing. Run 40 derives from Model S(36) where we set the road pricing to 2 ECU and the public frequency to 30%.



Run 41 and 42 are a sensitivity test on run 30, that present the best value of SOF. The test was done respectively on the public transport fare and the public transport infrastructure.



Run 44 is the result of the regression function S(42) found using the first 42 runs.



The best value of SOF (251.44 million ECU’s) was obtained by run 30



As for the NPV optimisation process also in the case of the SOF the functions found by the regression led always to strategies that presented some measures well defined and some others whose change range varied a lot. For instance, the road capacity was always increased of 10%, the parking charge needed to be increased of 500%, the road pricing was set to 0, The measures whose values wasn’t so clear were the public transport fare, the parking charge and the public transport infrastructure. So it was useful to carry out a number of sensitivity tests in order to check these measures.



Sensitivity tests

Runs 46 and 48 are sensitivity tests around run 41 to understand more clearly the effects of fare and frequency on the sustainability. As can be seen from the table below the best run is the which one that leads to a strong shift of the modal split to the public transport, reducing the use of the private vehicles. This run even though decreases the public frequency of 15%, promotes the use of the public transport decreasing the fare of 50%.





Run �Fare�Cap�Road pricing�Freq�Park �M�H�NPV           [Mil. ECU]�SOF         [Mil. ECU]�PVF            [Mil. ECU]�total trips �  trip        car %�trip          pub %��1�0�0�0�0�0�0�0�-�-�-�607413376�57.02�42.98��41�0�10�0�-30�500�0�1�-2445�185�-3191�611355776�52.64�47.36��46�-50�10�0�-15�500�0�1�-2004�261�-4168�614282304�49.43�50.57��48�-25�10�0�-15�500�0�1�-1886�260�-3757�614155776�49.57�50.43��

Using the first 48 runs we found the regression function S(48) that suggests run 49 as the best SOF run. The percent difference between valued and calculated value of SOF is less than 8%, so the optimisation process has converged.

Interpretation of the results

NPV:

The � REF _Ref383413529 \* FORMATVERBINDEN �table 62� shows the result of the regression process ranked by NPV. The trip and distance split are between zones and not including traffic inside zones. The Run 43 has the highest value of NPV and this is also the optimum combination of different measures. 

Describe now the measures of the best strategy (run 43):



Fares 

The fare policy is to have a public transport fare decreased of 25%.

Road Capacity

The road capacity measure is on the upper limit of +10%.

Road Pricing

No road pricing charge.

Public Transport Frequency

The public transport frequency hasn’t be changed.

Parking Charges

The parking charge increased of 500%

PT Investment

No public investment. We can se in � REF _Ref383413443 \* FORMATVERBINDEN �table 57� that the costs assumptions (capital and operating costs) for the public transport infrastructures are very high.

�The optimum strategy for the NPV encourages the all private transport increasing the road capacity, but it penalises strongly the private transport that uses the central zones making pay for the parking a charge increased of 500%. Regard to public transport it doesn’t change the public service, but reduces the fare and this is enough to persuade people using more public transport than private one, in fact the public modal split increases of about 7%.





SOF:

The optimum strategy for the sustainability is represented by run 49. This run presents from the private point of view an increase of road capacity of 10% and an increase of parking charge of 500%, and from the public point of view the reduction of the public transport fare of 50% and of the transport frequency of 30% and the construction of the high public infrastructure. This run penalises strongly the private transport that uses the centre parking increasing of 500% the parking charge, but contemporary increases the road capacity of 10% encouraging all the private transport. Regard to public transport run 49 makes worse the public service decreasing the frequency of 30%, but reduces the fare and presents the construction of an underground line. This is enough to persuade people using more public transport than private one, in fact the public modal split increases of about 8%.



A sensitivity test was conducted for values of (=0.1 and (=0.2 for the optimum strategy for SOF (run 49). The result are shown below :



�(=0�(=0.1�(=0.2��SOF�270.31�47.48�-175.36��

As ( increases then the NPV value (-1958.02 million ECU’s) is taken into account. This negative value is due to the construction of the high public transport infrastructure, whose capital and operating costs are very high.



Summary of Torino results

NPV

The strategies resulted good from the economical point of view present big changes with regard to charge policies. These should facilitate the public transport user decreasing the ticket costs (-25% ÷ -75%), but should penalise all the people that go to the centre of the city with a private vehicle increasing as far as possible (+500%) the parking charge.



With regard to the other considered measure for the public transport there are no changes. The public transport frequency has to be unchanged, in fact the lines operating costs are very high and added operating costs wouldn’t be balanced by higher income. Also the high costs for the underground, both capital and operating costs, make its construction non profitable from the economical point of view.



The road private supply should be improved (+10%). In Turin city the maintenance costs for the roads are a fixed annual value so the increase of the capacity doesn’t lead to an increase of the operating costs.



The high cost for the private users due to the parking cost in the centre of the city and the reduction of the public transport fare promote an increase of the modal public split. The variation of the modal split is basic to define the best strategy from an economical point of view, but it is not decisive because the higher NPV value are obtained with strategies that balance in the best way costs with global benefits.



The best strategy presents, from the public point of view, the reduction of the 25% of the public transport fare and no changes in the frequency, from the public point of view, an increase of the road capacity (+10%) and of the parking charge (+500%).



PVF: 	940 Million ECU’s�NPV: 	1675 Million ECU’s�SOF:	 230 Million ECU’s��

SOF

The strategies resulted good from the sustainability point of view require an improvement of the public transport service. In particular they present the construction of an underground: the operating cost are balanced by the reduction of the public transport frequency and by the high user benefits, while the capital costs are not considered in the SOF value calculation.



With regard to the private transport, the private users that go to the centre of the city are strongly penalised by an increase of the parking charge of 500%, and in general the traffic should be made more fluid by the increase of the road capacity (+10%).



The high costs for the private users, due to the increase of the parking charge and the reduction of the public transport fare lead to an increase of the public modal split although the public frequency is decreased at the same time. It’s important to underline that the total capacity of the public transport is always maintained constant in fact when a reduction of frequency is considered, changes of the used vehicles are done.



The increase of the public user, even if it is not determining (we found scenarios with an stronger increase of the public modal split, but with lower value of SOF), is basic to find the best strategy because the reduction of fuel consumption is one of the more important variables for the SOF calculation.



The strategy with the highest value of SOF presents, from the public point of view, the reduction of the ticket cost (-50%) and the frequency (-15%) and the construction of the underground, from the private point of view, an increase of the road capacity (+10%) and of the parking charge (+500%).



Because of the negative value of PVF the strategy is highly costly for the government and/or operators.



PVF: -4169 Million ECU’s�NPV: -1958 Million ECU’s�SOF: 	270 Million ECU’s��

PROJECT OPTIMA: OPTIMISATION OF POLICIES FOR TRANSPORT INTEGRATION IN METROPOLITAN AREAS



�SEITE  �





�SEITE  �3�





PROJECT OPTIMA: OPTIMISATION OF POLICIES FOR TRANSPORT INTEGRATION IN METROPOLITAN AREAS








