�
The Salerno Results


Overview


The � REF _Ref383414579 \* FORMATVERBINDEN �table 52� 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 _Ref386609347 \* FORMATVERBINDEN �table 53� shows the results of SPSS regression model, used to predict for appropriate runs.


Description of the do minimum scenario Salerno and cost assumptions 


The assumed variation in the Do minimum with respect to the 1996 situation  are the following:


mobility demand increase


inhabitants increase : variation between zones


zone 42 + 3000 inhab.


zone 60 + 4000 inhab.


zone 6   + 9000 inhab. 


variation of employees number


zone 11 - 438 employees


zone 44 +951 employees


increase of exchange demand of 10%


no difference of supply





The list of measures simulated and their ranges are shown in the following table.





Measure�
range�
�
Public Infrastr. M �
0 or 1�
�
Public Infrastr. H �
0 or 1�
�
Road Pricing�
[0, 8.5] ECU’s�
�
Capacity measures�
[-20%, +10%]�
�
P.T. Frequency�
[-50%, +50%]�
�
Fare�
[-100%, +100%]�
�
Parking�
[-100%, +500%]�
�
table � SEQ table \* ARABISCH �49�: measures simulated and their ranges - Salerno


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 _Ref383414649 \* FORMATVERBINDEN �table 50�. These costs are then incorporated into the calculation of NPV. There are no further costs for the implementation and operation of parking changes because the fare is already collected. We have assumed these public transport infrastructures :





Medium (M) : implementation of a telelocalisation and telecontrol of buses and reorganisation of the lines.


High (H) : construction of an underground line of km 7.7 and consequent reorganisation of the lines.





Measure�
Percentage change�
Capital cost (Million ECUs)�
Operating cost (Million ECUs p.a.)�
�
Public Infrastr. M �
�
0.5�
0.005�
�
Public Infrastr. H �
�
45�
2.5�
�
Road Pricing�
�
0.1�
0.01�
�
�
�
�
�
�
Capacity measures�
�
�
�
�
�
-20�
0.04�
0.02�
�
�
-10�
0.02�
0.01�
�
�
5�
-�
-�
�
�
10�
-�
-�
�
P.T. Frequency�
�
�
�
�
�
-50�
-�
-3.6�
�
�
-25�
-�
-1.8�
�
�
25�
2.5�
1.8�
�
�
50�
5�
3.6�
�
Fare�
�
�
�
�
�
-100�
-�
1.3�
�
�
-50�
-�
0.75�
�
�
50�
-�
-0.75�
�
�
100�
-�
-1.3�
�
Parking�
�
-�
-�
�
table � SEQ table \* ARABISCH �50�: Cost assumptions - Salerno





�
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�
-50�
50�
�
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 �51�: used abbreviations - Salerno





�



Salerno Optimisation Process





Description of the table





The following table shows the progress of the optimisation process. The first column lists the run number, the next 7 columns list the tested policy measure combination. In the columns headed „NPV“ and „SOF“ there can be seen the calculated values for the two objective functions (economic efficiency function and sustainable objective function). The last column(s) show(s), according to the objective function to be optimised, the forecasted value from the regression model. The values in brackets refer to the corresponding regression model, listed in the next table. 





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�
50�
-100�
H�
83.73�
15.86�
8.80�
�
�
�
3�
0�
10�
8.5�
-50�
500�
M�
-725.18�
-58.05�
289.14�
�
�
�
4�
-50�
0�
2�
-25�
-50�
H�
-92.60�
1.35�
-56.60�
�
�
�
5�
-100�
-20�
6�
0�
500�
0�
-467.96�
-35.16�
98.35�
�
�
�
6�
-100�
10�
0�
50�
0�
M�
130.08�
13.79�
-137.31�
�
�
�
7�
50�
0�
6�
50�
-50�
H�
-151.59�
-4.33�
10.53�
�
�
�
8�
100�
-20�
0�
-50�
500�
M�
-635.04�
-53.85�
359.32�
�
�
�
9�
50�
10�
4�
0�
0�
0�
-22.94�
4.23�
100.49�
�
�
�
10�
0�
0�
8.5�
-50�
0�
H�
-598.46�
-43.20�
118.82�
�
�
�
11�
0�
-10�
0�
0�
-50�
M�
-334.17�
-1032.56�
-31.93�
�
�
�
12�
0�
5�
4�
25�
250�
0�
-94.69�
-2.27�
96.09�
�
�
�
13�
-100�
0�
0�
50�
250�
M�
107.87�
12.27�
-14.14�
�
�
�
14�
-50�
-10�
4�
-25�
0�
H�
-269.66�
-13.26�
-33.94�
�
�
�
15�
-50�
5�
8.5�
0�
-100�
H�
-224.21�
-9.47�
30.79�
�
�
�
16�
100�
0�
4�
0�
500�
M�
-296.16�
-20.95�
249.63�
�
�
�
17�
50�
-10�
8.5�
50�
0�
0�
-311.60�
-21.18�
144.43�
�
�
�
18�
100�
10�
0�
-50�
-100�
M�
-423.73�
-1042.75�
30.97�
�
�
�
19�
-100�
10�
2�
50�
-100�
M�
147.07�
19.07�
-103.11�
�
�
�
20�
-100�
10�
2�
50�
-100�
H�
132.20�
22.92�
-175.58�
514.49 N(18a) N(18b)�
�
�
21�
-100�
6�
0�
30�
-100�
H�
-73.58�
-1001.75�
-257.51�
�
42.63  S(18a)�
�
22�
-100�
10�
3�
50�
-100�
0�
112.09�
17.26�
-96.57�
�
66.9   S(18b)�
�
23�
-100�
10�
0�
-50�
-100�
M�
-370.50�
-1035.33�
-114.07�
409.48  N(22c)�
�
�
24�
-100�
10�
0�
40�
-100�
H�
-19.00�
-996.88�
-265.85�
389.83  N(23)�
�
�
25�
-50�
10�
0�
40�
0�
H�
81.25�
-987.37�
-145.78�
�
�
�
26�
-100�
10�
0�
30�
-100�
H�
-27.97�
-997.62�
-257.59�
355.52  N(25)�
�
�
27�
-100�
0�
0�
-50�
-100�
0�
-335.66�
-1032.18�
-113.68�
�
92.47   S(25)�
�
28�
100�
-20�
0�
50�
-100�
H�
-1199.11�
-1108.63�
-120.99�
�
289.78 S(27)�
�
29�
-100�
10�
0�
30�
-100�
M�
-11.31�
-1001.65�
-184.15�
�
38.00   S(28)�
�
30�
-100�
10�
4�
50�
100�
H�
-6.74�
11.64�
-119.56�
�
�
�
31�
-20�
10�
4�
50�
500�
M�
-143.14�
-7.31�
128.48�
728.12  N(30)�
�
�
32�
100�
10�
2�
50�
0�
0�
102.39�
13.27�
77.19�
�
35.50  S(30)�
�
33�
-100�
-20�
3�
50�
-100�
M�
-81.32�
0.65�
-84.41�
138.65  N(32)�
�
�
34�
0�
10�
0�
50�
50�
M�
128.64�
11.89�
-15.81�
�
�
�
35�
-50�
10�
0�
50�
100�
M�
84.15�
15.96�
-31.87�
�
�
�
36�
0�
10�
0�
50�
0�
H�
57.49�
-990.59�
-116.62�
�
�
�
37�
-30�
5�
4�
50�
-50�
M�
17.10�
7.59�
-2.65�
331.45  N(34a)�
�
�
38�
0�
10�
1�
50�
-100�
0�
156.65�
14.70�
-29.41�
223.70 N(34b)�
�
�
39�
-100�
10�
1�
40�
-100�
H�
145.71�
21.00�
-182.79�
�
19.07 S(34)�
�
40�
0�
10�
1�
40�
-100�
H�
101.55�
-985.83�
-92.70�
�
�
�
41�
0�
10�
0�
50�
-100�
0�
-55.03�
-1007.31�
-123.86�
353.10  N(40)�
�
�
42�
30�
0�
0�
50�
0�
M�
-31.98�
-1004.52�
-29.42�
169.0    N(41)�
�
�
43�
0�
10�
2�
50�
-100�
H�
111.90�
17.89�
-66.94�
�
�
�
44�
-100�
10�
0�
50�
-50�
H�
68.71�
12.71�
-240.55�
�
�
�
45�
-100�
0�
0�
50�
0�
M�
52.01�
6.38�
-133.67�
235.0   N(44)�
�
�
46�
0�
0�
0�
50�
0�
M�
-14.67�
-1002.73�
-44.47�
�
�
�
47�
0�
10�
1�
50�
0�
M�
136.60�
14.13�
-3.31�
�
�
�
48�
-50�
10�
2�
50�
-50�
H�
105.27�
19.62�
-110.87�
�
�
�
49�
-50�
10�
0�
50�
0�
0�
125.38�
-988.59�
-82.38�
223   N(48)�
�
�
50�
0�
10�
0�
100�
0�
M�
99.22�
-990.91�
-87.16�
�
�
�
51�
-50�
10�
2�
50�
-100�
H�
132.22�
21.27�
-107.86�
�
�
�
52�
0�
10�
1�
50�
-50�
0�
154.19�
15.20�
-18.48�
�
�
�
53�
-100�
0�
0�
100�
-25�
M�
32.76�
4.28�
-192.87�
�
�
�
54�
0�
10�
1�
50�
-100�
H�
104.21�
16.35�
-101.72�
�
�
�
55�
-50�
10�
1�
50�
-50�
0�
166.70�
17.83�
-58.06�
�
�
�
56�
-50�
10�
0�
50�
25�
H�
104.16�
15.15�
-140.20�
�
�
�
57�
-50�
10�
0�
50�
-50�
0�
76.12�
-993.54�
-118.84�
�
�
�
58�
-100�
10�
0�
50�
-50�
0�
123.40�
12.85�
-149.17�
�
�
�
59�
-50�
10�
1�
50�
-70�
0�
159.98�
16.26�
-64.86�
�
�
�
60�
-25�
10�
1�
50�
-50�
0�
161.73�
16.86�
-37.16�
�
�
�
61�
-50�
10�
0�
50�
75�
0�
161.89�
16.20�
-42.91�
�
�
�
62�
-100�
10�
0�
50�
150�
H�
144.17�
20.69�
-130.50�
�
�
�
table � SEQ table \* ARABISCH �52�: Table of measures and results - Salerno








�
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 wp and sofp are standing for the used weightbase for building up the regression models for NPV (wp) and SOF (sofp).





Parameter�
Mod N(18a)�
Mod N(18b)�
Mod S(18a)�
Mod S(18b)�
Mod N(22a)�
Mod N(22b)�
Mod N(22c)�
Mod N(23)�
Mod N(25)�
Mod S(25)�
�
WEIGHT�
-�
-�
sofp4�
sofp4�
wp3�
wp3�
wp3�
-�
-�
sofp4�
�
COSTANT�
-244.23�
�
�
-15.4�
-64.88�
-90.74�
-62.62�
-123�
-117�
26.5�
�
FARE�
-2.98�
-2.97�
-0.26�
-0.28�
-2.8�
-3.15�
-2.6�
-2.1�
-2.19�
-0.23�
�
FARE2�
�
�
�
0.002�
�
�
�
�
�
0�
�
CAP�
9.51�
8.08�
0.34�
0.79�
17.74�
20.69�
11.76�
13.6�
11.67�
�
�
CAP2�
�
�
-0.03�
-0.02�
1.11�
1.3�
�
�
�
-0.1�
�
RP�
57.31�
96.47�
�
7.7�
-55.44�
-86.22�
-40.28�
�
�
-8�
�
RP2�
-13.59�
-16.77�
-0.58�
-1.3�
-4.02�
�
-3.84�
-7.4�
-7�
�
�
FREQ�
2.8�
2.85�
0.3�
0.16�
2.2�
1.6�
2.33�
3.08�
3.18�
�
�
FREQ2�
�
�
-0.005�
�
�
0.05�
�
-0�
-0.05�
�
�
PARK�
-0.91�
-0.98�
-0.07�
-0.09�
�
�
-0.61�
-0.4�
-0.86�
-0.13�
�
PARK2�
�
�
�
�
�
�
�
-0�
�
�
�
INFR. M�
�
�
�
-9.84�
�
�
�
�
�
-18.4�
�
INFR, H�
74.36�
100.06�
4.17�
-9.06�
�
�
�
68.2�
�
-13.8�
�
FARECAP�
�
�
�
�
�
�
�
�
�
�
�
FARERP�
�
�
�
�
�
�
�
�
�
�
�
FAREFREQ�
�
-0.02�
�
�
0.06�
0.08�
0.03�
�
�
0�
�
FAREPARK�
�
�
�
�
�
�
�
�
�
�
�
FAREM�
�
�
�
�
�
�
�
�
�
�
�
FAREH�
�
�
�
�
�
�
�
�
�
�
�
CAPRP�
�
�
�
�
�
�
�
-1.3�
-1.03�
�
�
CAPFREQ�
�
�
�
�
�
�
�
�
�
�
�
CAPPARK�
�
�
�
�
�
�
�
�
�
�
�
CAPM�
�
�
�
�
�
�
�
�
�
�
�
CAPH�
�
�
�
�
�
�
�
�
�
�
�
RPFREQ�
�
�
�
�
�
�
�
�
�
�
�
RPPARK�
�
�
�
�
-0.18�
-0.16�
�
�
�
0.01�
�
RPM�
�
�
�
�
�
�
�
�
�
�
�
RPH�
�
�
�
�
�
�
�
�
�
�
�
FREQPARK�
�
�
�
�
�
�
�
�
�
�
�
FREQM�
�
�
�
�
�
�
�
�
�
�
�
FREQH�
�
�
�
�
�
�
�
�
�
�
�
PARKM�
�
�
�
�
�
�
�
�
�
�
�
PARKH�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
wp = NPV+1350


sofp = SOF+1150�
�
�
�
�
�
�
�
�
�
�
�



Parameter�
Mod S(27)�
Mod S(28)�
Mod N(30)�
Mod S(30)�
Mod N(32)�
Mod N(34a)�
Mod N(34b)�
Mod S(34)�
Mod N(40)�
Mod N(41)�
Mod N(44)�
Mod N(48)�
�
WEIGHT�
sofp4�
sofp4�
-�
sofp4�
sofp4�
-�
wp4�
sofp4�
-�
wp4�
wp4�
wp3�
�
COSTANT�
-18.3�
�
�
�
-6.4�
�
�
7.41�
�
�
�
�
�
FARE�
�
-0.25�
-1.51�
�
-0.55�
-1.3�
�
�
-1.42�
�
�
�
�
FARE2�
0�
�
-0.04�
�
�
-0.02�
-0.007�
�
-0.3�
�
�
�
�
CAP�
0.96�
�
16.8�
�
4.73�
8.01�
4.27�
�
17.76�
�
�
3.8�
�
CAP2�
0.11�
�
�
�
�
-0.9�
�
�
�
-0.51�
-1.19�
�
�
RP�
�
�
�
�
34.7�
71.98�
�
�
�
�
�
-27.2�
�
RP2�
-0.72�
-0.57�
-5.08�
-0.45�
-7.37�
-11.4�
-4.5�
-0.34�
-3.93�
-4.73�
-3.4�
�
�
FREQ�
0.13�
0.33�
�
0.39�
�
3.51�
3.55�
0.37�
3.11�
3.38�
2.7�
3.7�
�
FREQ2�
�
-0.01�
�
�
�
�
�
-0.01�
�
�
�
�
�
PARK�
-0.08�
-0.09�
�
�
�
�
�
-0.04�
�
�
�
�
�
PARK2�
�
�
0�
�
�
�
�
�
�
-8E-04�
-0�
�
�
INFR. M�
�
�
�
�
�
�
-60.84�
�
�
�
�
-103�
�
INFR, H�
6.8�
�
�
�
�
-146�
-67.01�
�
-119�
�
�
-69.6�
�
FARECAP�
-0.1�
�
�
�
0.06�
�
�
�
�
�
0.13�
�
�
FARERP�
-0.04�
�
�
�
�
�
�
�
�
�
�
�
�
FAREFREQ�
0�
�
�
0�
�
�
�
�
�
�
-0.02�
�
�
FAREPARK�
-0�
�
�
�
�
�
�
�
�
�
�
�
�
FAREM�
�
�
�
-0.12�
�
�
�
�
�
�
�
�
�
FAREH�
�
�
�
-0.16�
�
�
�
�
�
�
�
�
�
CAPRP�
�
�
�
0.14�
�
-0.03�
�
0.12�
�
�
�
�
�
CAPFREQ�
�
�
�
�
�
�
�
�
�
�
0.21�
�
�
CAPPARK�
0.01�
�
�
�
�
�
�
�
-0.02�
�
�
�
�
CAPM�
�
�
�
�
�
�
�
�
-13.4�
�
�
�
�
CAPH�
�
�
�
�
�
�
�
�
�
�
�
�
�
RPFREQ�
�
�
0.9�
�
�
�
�
�
�
�
�
�
�
RPPARK�
�
�
�
�
-0.09�
-0.06�
-0.08�
�
�
�
�
-0.07�
�
RPM�
�
�
�
�
�
�
�
�
�
�
�
�
�
RPH�
�
�
�
�
�
�
�
�
�
�
�
�
�
FREQPARK�
0�
�
�
�
�
�
�
�
�
�
�
�
�
FREQM�
�
�
3.93�
�
�
�
�
�
�
�
�
�
�
FREQH�
�
�
�
�
�
�
�
�
�
�
�
�
�
PARKM�
�
�
�
�
�
�
�
�
�
�
�
�
�
PARKH�
�
�
�
�
�
�
�
�
�
�
�
�
�
table � SEQ table \* ARABISCH �53�: Table of used  Regression Models - Salerno





�
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.


�
� EINBETTEN Excel.Sheet.5  ��





�table � SEQ table \* ARABISCH �54�: Summary sheet best NPV run - Salerno


�
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  ���


� EINBETTEN Excel.Sheet.5  ���


table � SEQ table \* ARABISCH �55�: Transport model output - Salerno 





The procedure for arriving at an optimal set of measures varied slightly from the OPTIMA method because when we reached the 30th run we realised that some costs were underestimated. 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 30 were not so different compared with the old ones. So we started the regression process on the first 30 runs.





The optimisation process will be shown entirely, considering also runs 19-30 for which the predict values of NPV or SOF have to be considered only for the analysis methodology.





Before describing the results is important to underline that for the city of Salerno the optimisation process based on the regression process sometimes didn’t lead to good results because modelling the scenarios suggested by the regression functions (scenarios that should have been more and more closed to the best strategy) we found bad and even negative values of both NPV and SOF. Hence most of the runs was modelled not on the base of the regression results, but trying to study how the changes of the different measures can influence the realty of the city.





Optimisation of NPV


On the first 18 run we found a regression function (N(18a)) that have all the measures significant, with the exception of the medium public infrastructure. As the high public transport infrastructure is valorised to 1 and as the two public transport infrastructure can’t be contemporary, the medium public infrastructure has to be set to zero .We also found a regression function introducing the variable fare*frequency and we obtained model N(18b). Models N(18a) and N(18b) suggest two runs quite similar: the only difference is the road pricing. They suggest run 20. Run 19 is based on run 20, but we considered medium public infrastructure instead of high public infrastructure.


On the first 22 runs (18 + 2 derived from the first NPV regression + 2 derived from the first SOF regression ) we did a second cycle of regression obtaining the following regression models: N(22a), N(22b). These models suggest two equal runs with the parking fee that can assume every value within its change range. In order to have the parking fee valorised we found the regression function N(22c) that has the parking fee change valorised to -100%, but the public infrastructures didn’t appear in the regression variables. Run 23 follows directly from model N(22c) where we chose the medium public transport infrastructure.





Model N(23) based on the first 23 runs suggests run 24 that is quite similar to run 23 ,but it has public transport frequency change to 40% instead of -50% and high public infrastructure instead of medium ones. Run 25 doesn’t depend on regression results but it derives from a study effectuated on different measures.





Model N(25) suggests run 26, but it doesn’t consider as variables the public infrastructure, so we decided to consider the high public transport infrastructure that is suggested by run 24, that has the highest NPV value.





Using the first 30 runs, after correcting the values of NPV and SOF as explained above, we found run 31 and subsequently run 33 that in the result of Model N(32). Both these runs have a negative calculated value of NPV. So that we preferred to configure some scenarios (run 34 and 35) that derive from an analysis of the different measures and the calculated NPV values. These runs have a positive value of NPV, but also of SOF.





Runs 37 and 38 are the result of the regression on the first 34 runs. Modelling these runs we found two positive values of NPV. In particular the NPV value of run 38 is the highest value we found. Comparing this value (156.65) with the value estimated from the regression (223.7) we find a 42.8% difference that is yet to high. 





Run 41 is the result of the regression on the first 40 runs. It is a sensitivity test around run 38 on the road pricing in fact it presents the same measures of run 38, but the road pricing is set to 0 instead of 1 ECU. Using this new run we found Model N(41) that suggests run 42 as the best combination of measures.





Run 45 and run 49 are based respectively on Model N(44) and Model N(48). The combination of the different measures is quite different from the best run one, but the NPV values predicted are high so it has been interesting modelling them. The best scenario suggested by the regression was yet represented by run 38.





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 public transport fare needed to be increased of about 40-50% and the road pricing changed between 0 to 2 ECU’s. 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 test in order to test these two measures.





�
Sensitivity Tests


The fist sensitivity tests we carried out were around run 38. The previous purpose was to understand how the public transport fare and the parking charge could effect on the economical efficiency. Run 54 was modelled to test if the construction of the high public infrastructure would has lowered the NPV value. The results of these tests are shown in the table below.





Run �
Fare�
Cap�
Road pricing�
freq�
Park �
infrastr�
NPV           [Mil. ECU]�
SOF         [Mil. ECU]�
PVF            [Mil. ECU]�
total trips �
  trip        car %�
trip          pub %�
trip          other %�
�
1�
0�
0�
0�
0�
0�
�
�
�
�
91984648�
59.3�
13.5�
27.2�
�
38�
0�
10�
1�
50�
-100�
0�
157�
15�
-29�
91984648�
57.6�
13.9�
28.5�
�
52�
0�
10�
1�
50�
-50�
0�
154�
15�
-18�
91984648�
56.8�
14.2�
29.1�
�
54�
0�
10�
1�
50�
-100�
H�
104�
16�
-102�
91984648�
57.6�
14.0�
28.4�
�
55�
-50�
10�
1�
50�
-50�
0�
167�
18�
-58�
91984648�
55.8�
17.1�
27.1�
�
59�
-50�
10�
1�
50�
-70�
0�
160�
16�
-65�
91984649�
56.1�
17.0�
26.9�
�
57�
-50�
10�
0�
50�
-50�
0�
76�
-994�
-119�
91984649�
59.3�
16.1�
24.5�
�



As we can see the highest economical efficiency is reached with run 55 (167 million ECU’s). This run advantages all the users, both public and private transport ones. In fact for the public transport the frequency is increased of 50% and the fare is decreased of 50%, while for the private transport the road capacity is increased of 10% and the parking charge is decreased of 50%.





We could notice that all the strategies with an high NPV value have an high value of user benefit. As soon as the costs for the users became higher the NPV decreases, though this means more incomes for the providers and the government.





Around run 55 (the best run) we did a sensitivity test to understand more the relationship between the road pricing and the parking charge. In order to do this we modelled run 61 where the road pricing was set to 0 ECU’s and the parking charge was increased, with regard to run 55, in such a way as to make private users pay the same cost of run 55, where there is also the road pricing. The result is shown in the table below.





Run �
Fare�
Cap�
Road pricing�
Freq�
Park �
infrastr�
NPV           [Mil. ECU]�
SOF         [Mil. ECU]�
PVF            [Mil. ECU]�
total trips �
  trip        car


 %�
trip          pub %�
trip          other %�
�
1�
0�
0�
0�
0�
0�
�
�
�
�
91984648�
59.3�
13.5�
27.2�
�
55�
-50�
10�
1�
50�
-50�
0�
167�
18�
-58�
91984648�
55.8�
17.1�
27.1�
�
61�
-50�
10�
0�
50�
75�
0�
162�
16�
-43�
91984649�
57.0�
16.9�
26.1�
�



It’s possible to notice that the NPV value doesn’t change a lot, thus we can reach a good economical efficiency whether making pay for a low road pricing but decreasing contemporary the parking charge or not making for the road pricing and increasing the parking charge.





�
Optimisation of SOF


Model S(18a) and model S(18b) are both obtained by the first 18 runs. Model S(18a) was obtained excluding two linear variables (road pricing and medium public infrastructures) and two quadratic variables (public fare2 and parkig2), that were not optimised in last regressions. Model S(18b) was obtained excluding the two quadratic variables (frequency2 and parking2). Run 21 and 22 are respectively based on model S(18a) and model S(18b). Runs 21 end 22 have both the public transport fare chance and the road pricing charge valued to -100%. Run 21 has high public transport infrastructures and the road pricing is zero. Run 22 has no public infrastructures and the road pricing is valorised to 3 ECU.





Model S(25), based on the first 25 runs, suggests directly run 27 as the best combination of measures, but modelling this run a negative value (-1032.18 million ECU’s) was obtained instead of the predicted +92.47 million ECU’s. Analysing this strange result we observed that the run 27 is negative because for it the penalty had to be applied.





Using the first 27 runs we found the regression function S(27) that suggest run 28.





On the first 28 runs we found the regression function S(28) that hasn’t within its variables the road capacity and the public transport infrastructure. So to model a new run (run 29) we decided to set the road capacity chance to 10% and to consider a medium public transport infrastructure as run 6 suggests.





On the first 30 runs we found the regression function S(30) that hasn’t within its variables the parking charge. To model  the run deriving directly from this function (run 32), we decided to consider no variation of parking charge compared with the do minimum. Model S(34) suggests run 39 as the best combination of measures. The SOF calculated value of the run is 21 and the predicted value is 19.07 so the percent error is 1.1%. Run 39 resulted to be the second best run, while run 20 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 public transport fare needed to be increased of about 40-50%, the road pricing changed between 1 to 3 ECU’s, and there was an high public transport 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 and to find new strategies that resulted better than run 20.





Sensitivity Tests


In order to test some measures of run 20 and run 39, that had the best value of SOF, was necessary to carry out a number new runs. The previous purpose was to understand how the public transport fare and the parking charge could effect on the sustainability. In particular runs 43 and 51 was modelled to test the public transport around run 20, run 48 was modelled trying to understand if the total reduction of the parking charge (-100%) of run 43 could have been shared between the public fare (-50%) and the parking (-50%). Run 40 is a sensitivity test on the public transport fare around run 39. Around run 20 we did also a sensitivity test to understand more the relationship between the road pricing and the parking charge. In order to do this we modelled run 62 where the road pricing was set to 0 ECU and the parking charge was increased, with regard to run 20, in such a way as to make private users pay the same cost of run 20 (where there is also the road pricing). The results of these tests are shown in the table below.





Run �
Fare�
Cap�
Road pricing�
Freq�
Park �
infrastr�
NPV           [Mil. ECU]�
SOF         [Mil. ECU]�
PVF            [Mil. ECU]�
total trips �
  trip        car %�
trip          pub %�
trip          other %�
�
1�
0�
0�
0�
0�
0�
�
�
�
�
91984648�
59.3�
13.5�
27.2�
�
20�
-100�
10�
2�
50�
-100�
H�
132�
23�
-176�
91984648�
52.9�
21.8�
25.3�
�
43�
0�
10�
2�
50�
-100�
H�
112�
18�
-67�
91984648�
55.1�
14.7�
30.2�
�
51�
-50�
10�
2�
50�
-100�
H�
132�
21�
-108�
91984648�
54.1�
17.7�
28.2�
�
48�
-50�
10�
2�
50�
-50�
H�
105�
20�
-111�
91984648�
53.6�
17.9�
28.5�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
39�
-100�
10�
1�
40�
-100�
H�
146�
21�
-183�
91984648�
55.3�
20.9�
23.7�
�
40�
0�
10�
1�
40�
-100�
H�
102�
-986�
-93�
91984648�
57.6�
14.0�
28.4�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
62�
-100�
10�
0�
50�
150�
H�
144�
21�
-131�
91984649�
55.1�
21.2�
23.7�
�



The more sustainable strategies are those that have an high shift of the modal split to the public transport one. For the city of Salerno this can be obtained decreasing the public transport fare rather than increasing the public frequency. This is more clear looking at the two runs (run 50 and run 53) that were modelled as required by the city authorities. Run 50 has no change of public transport fare, road pricing and parking charge, but it presents the public transport frequency doubled (+100%) and the construction of a medium public infrastructure. The public modal split is increased of only 0.4% from the do minimum. As soon as we decrease the public transport fare (run 53) the public modal split increases of 7%. Therefore the best strategy (run 20) is the one that improves the use of the public transport increasing the frequency and making not pay for the public transport and penalises the private modes introducing a policy of road pricing.





Run �
Fare�
Cap�
Road pricing�
Freq�
Park �
infrastr�
NPV           [Mil. ECU]�
SOF         [Mil. ECU]�
PVF            [Mil. ECU]�
total trips �
  trip        car 


%�
trip          pub %�
trip          other %�
�
1�
0�
0�
0�
0�
0�
�
�
�
�
91984648�
59.3�
13.5�
27.2�
�
50�
0�
10�
0�
100�
0�
M�
99�
-991�
-87�
91984648�
59.1�
13.9�
27.0�
�
53�
-100�
0�
0�
100�
-25�
M�
33�
4�
-193�
91984648�
57.4�
20.4�
22.2�
�



�
Interpretation of the results


NPV:


The � REF _Ref383414734 \* FORMATVERBINDEN �table 55� 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 runs with the highest values of NPV are characterised by a car split decreased and a public transport split increased compared with the do minimum. Run 55 has the highest value of NPV.


Describe now the ranges from the best strategy :





Fares 


The fare policy is to decrease the fare of 50%.





Road Capacity


The road capacity measure is on the upper limit of +10%. This is not strange because it can be seen from the cost assumption of Salerno that an increase of road capacity hasn’t cost.





Road Pricing


The road pricing has to be low (1 ECU).





Public Transport Frequency


The frequency has to be increased of 50%.





Parking Charges


the parking charge has to be decreased of 50%. 





PT Investment


For the best run public transport investments are not beneficial in terms of NPV.





This strategy gets lot of benefit for the users. With regard to the public transport there is an increase of the public transport frequency (+50%) and a decrease of the public transport fare (-50%). Concerning the private transport there is the maximum increase of the road capacity (+10%) and the price to pay for the private vehicles that enter in the centre of the city should be increased but not in a relevant way (see run 61). This fee should be indifferently paid through parking fee or road pricing. Also, the scenario suggests no change in the public transport infrastructure.





SOF:


The best value of SOF corresponds to run 20 that has, from the public point of view, free public transport fare, the public transport frequency increased of 50% and an high public transport infrastructure (this means an high, but not the highest, shift of the modal split to the public one) and, from the private point of view, the road capacity increased of 10%, the road pricing set to 2 ECU’s and the parking charge free. Possibly this scenario won’t be accept by public transport operators because it requires an increase of the capital and operating costs, but it allows no gain. 


A sensitivity test was conducted for values of (=0.1 and (=0.2 for the best strategy for SOF (run 20). The result are shown below :


�



�
(=0�
(=0.1�
(=0.2�
�
SOF�
22.92�
33.85�
44.78�
�
As ( increases then the NPV value (132.20 million ECU’s) is taken into account.


Summary of Salerno results


The Salerno best strategies from the point of view of the Economy and Efficiency suggests measures that improves the traffic and transport supply (+ 50% of public transport frequency and +10% private road capacity), decrease the user cost of the public transport use (-50% of public fare) while increase the cost of the car directed to the city centre (+75% of parking charge / or implementation of Road pricing).





The Sustainable best strategy does not differ too much from the NPV one: the main difference is in the construction of the public high infrastructure, whose implementing cost is not considered in the SOF formulae. Furthermore the free ticket for the public transport users is suggested, while the car driving to the city centre should be furtherly discourage (+150% of charge). The other measures are the same of the NPV ones (+10 % of road capacity, +50% public transport frequency)





Both the strategies have a negative PVF (-58 Million ECU for the NPV optimum, -175 Million ECU for the SOF optimum), this mean that beneficiaries of these plans are the users while there is an improve of costs for the providers of services.





The analysis showed that in the Salerno case the user benefit has a big weight, so big increase in fare or toll have to be avoid. For these reason, for example, it seems necessary a balance between the RP and PARK (if they both have a too high cost the disbenefit in the part of the table for the user bring to have a low result). This explain also the preference for the increase of road capacity and frequency.


But in some cases the balance seems that exists also between the user and the provider. See for example for the public fare. The gain in time on public transport for the improve of the frequency compensate the greater cost for the provider.





The modal split of Salerno change mainly for the variation on costs so mainly for the fare and the road pricing measures. For instance for having a split versus the public is better to reduce the fare (and not to increase the frequency) instead of reducing the road capacity. For the SOF the runs at higher level has a big decrease of the split for the car and a big increase of the split for the public transport, due to the fuel variable in the SOF function. For the NPV the modal split doesn’t have a big role in determining the best runs; the best run has a big shift of the modal split to the public one, but not the most.





NPV results


PVF:	-58.06	Million ECU’s�
NPV:	166.70 Million ECU’s�
SOF:	17.83 	Million ECU’s�
�



SOF results


PVF:	-175.58 Million ECU’s�
NPV:	132.2 	Million ECU’s�
SOF:	22.92 	Million ECU’s�
�



