�
The Vienna Results


Overview


The optimisation process for the city of Vienna follows the „Basic method“ described in the main part of the report. It shows in � REF _Ref377975940 \* FORMATVERBINDEN �table 16� the results of the 18 initial transport model runs. In this table there can also been seen the historical development of the optimisation process. The table Vienna regression models shows the used regression models derived during the optimisation process. As an example there is included a summary sheet for the best NPV model run and at least the results produced from the Vienna transport model. An interpretation of the yielded results are closing this chapter.


Cost assumptions 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 listed in � REF _Ref386609593 \* FORMATVERBINDEN �table 14�. These costs are then incorporated into the calculation of NPV. Fare changes and parking fee changes are assumed to be cost neutral.


Measure�
Percentage


change�
Capital costs


(Million ECU)�
Operating costs


(Million ECU p.a.)�
�
Infrastructure high�
�
4254�
119�
�
Infrastructure low�
�
2127�
60�
�
Road Pricing�
0�
0�
0�
�
�
8�
52�
2�
�
Road capacity measures�
-20�
40�
0.0�
�
�
10�
106�
4�
�
�
�
�
�
�
P.T. Frequency�
-50�
-387�
-19�
�
�
100�
3015�
326�
�
table � SEQ table \* ARABISCH �14�: Cost assumptions -Vienna


Tables


Table of measures and results 


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


Abbreviation�
Name�
Minimum 


Value�
Maximum 


Value�
�
RUN �
Runnumber (ascending)�
�
�
�
IH�
Infrastructure investment high�
0�
1�
�
IM�
Infrastructure investment low�
0�
1�
�
CAP �
Increasing/decreasing of road capacity (whole town)�
-20�
10�
�
FREQ�
Increasing/decreasing public transport frequency�
-50�
100�
�
RP �
Roadpricing �
0�
8�
�
PCH �
Increasing/decreasing of parking charges�
-100�
400�
�
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 (Glim is the name of the used statistical program package).


The model number, for example NPV- 19a, refers to the table „used Glim models“�
�
�
�
table � SEQ table \* ARABISCH �15�: used abbreviations - Vienna


�
Vienna 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�
IH�
IM�
CAP�
FREQ�
RP�
PCH�
FARE�
NPV�
SOF�
Regression Model Predictions�
�
0�
0�
0�
0�
0�
0�
0�
0�
0.0�
0.0�
�
�
1�
0�
0�
-20�
-50�
0�
-100�
-100�
-7099.8�
-627.7�
�
�
2�
0�
0�
-15�
-40�
0�
-90�
-90�
-5833.1�
-524.4�
�
�
3�
0�
0�
-10�
-30�
0�
-50�
-80�
-4393.5�
-383.4�
�
�
4�
0�
0�
-5�
-15�
0�
-60�
-50�
-2535.8�
-1241.0�
�
�
5�
1�
0�
0.1�
0�
8�
-30�
-30�
-3741.3�
219.6�
�
�
6�
0�
0�
0�
0.1�
1�
0�
-5�
-178.4�
0.5�
�
�
7�
0�
0�
-0.1�
26�
2�
12�
0�
-63.8�
106.3�
�
�
8�
0�
1�
5�
29�
3�
121�
12�
-1065.8�
236.8�
�
�
9�
0�
0�
6�
1�
4�
400�
100�
-796.5�
-0.9�
�
�
10�
0�
0�
9�
65�
5�
360�
19�
33.1�
270.5�
�
�
11�
0�
0�
10�
100�
8�
400�
25�
607.3�
432.6�
�
�
12�
1�
0�
-13�
100�
7�
350�
14�
-3308.6�
702.2�
�
�
13�
0�
1�
-20�
-0.1�
8�
340�
85�
-4226.5�
4.2�
�
�
14�
0�
0�
6�
12�
0.1�
-100�
65�
-814.3�
-1133.0�
�
�
15�
0�
0�
2�
-65�
5�
0�
100�
-3939.2�
-1396.2�
�
�
16�
0�
0�
8�
25�
4�
125�
95�
113.3�
106.9�
�
�
17�
0�
0�
-9�
55�
3�
250�
12�
-1027.6�
196.2�
�
�
18�
0�
0�
10�
-50�
0�
-100�
96�
-3112.2�
-1468.3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
19�
0�
0�
4.6�
56�
0�
218�
47�
337.1�
235.9�
2098 (NPV 19a)�
�
20�
0�
0�
4.6�
55.8�
8�
218�
47�
-119.7�
227.0�
1940 (NPV 19b)�
�
21�
0�
0�
10�
99�
7.5�
320�
25�
722.5�
432.4�
�
�
22�
0�
0�
10�
25�
6�
280�
80�
-206.7�
106.2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
23�
0�
0�
10�
100�
8�
-100�
-100�
-1970.6�
245.6�
3263 (NPV 23)�
�
24�
0�
0�
10�
100�
8�
-50�
-100�
-1676.8�
290.6�
�
�
25�
0�
0�
10�
100�
8�
-60�
-80�
-1136.9�
323.1�
�
�
26�
0�
0�
10�
100�
8�
325�
10�
686.1�
438.7�
�
�
27�
0�
0�
10�
100�
8�
325�
42�
738.9�
433.0�
�
�
28�
0�
0�
10�
100�
0.2�
325�
42�
1020.1�
437.0�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
29�
0�
0�
10�
100�
0�
0�
14�
291.5�
-638.7�
1403 (NPV 29)�
�
30�
0�
0�
7�
100�
0.2�
325�
42�
890.8�
434.1�
�
�
31�
0�
0�
9.9�
89�
0.2�
325�
42�
803.8�
384.7�
�
�
32�
0�
0�
10�
100�
0�
325�
42�
1101.8�
439.0�
�
�
33�
0�
0�
10�
100�
0�
330�
64�
1080.8�
431.3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
34�
0�
0�
10�
100�
0�
196�
31�
1285.3�
443.4�
1188 (NPV 34)�
�
35�
0�
0�
10�
100�
0�
226�
31�
1293.8�
443.7�
�
�
36�
0�
0�
10�
100�
0�
325�
31�
1096.3�
442.0�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
37�
0�
0�
10�
100�
0�
195�
28.5�
1256.2�
444.1�
1136 (NPV 37)�
�
38�
0�
0�
10�
100�
0�
180�
28.5�
1231.7�
443.7�
�
�
39�
0�
0�
10�
100�
0�
195�
25�
1216.4�
445.0�
�
�
40�
0�
0�
10�
65�
0.1�
0�
25�
328.8�
-763.6�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
41�
0�
1�
-18�
100�
8�
400�
-40�
-3671.6�
491.4�
additional runs�
�
42�
1�
0�
-20�
100�
8�
400�
-100�
-6547.1�
525.3�
�
�
43�
1�
0�
-20�
50�
7.1�
301�
0�
-5042.2�
394.9�
�
�
44�
0�
1�
-15�
75�
0�
200�
50�
-2019.9�
419.5�
�
�
45�
1�
0�
0�
0�
0�
0�
0�
-3426.4�
188.5�
�
�
46�
0�
0�
-13�
100�
7�
350�
14�
-982.1�
390.0�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
47�
1�
0�
-6.6�
100�
8�
267�
100�
-2080.7�
662.0�
738 (SOF 47)�
�
48�
1�
0�
-8�
95�
5�
280�
67�
-2411.5�
658.4�
�
�
49�
1�
0�
-15�
100�
8�
267�
100�
-2912.2�
646.2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
50�
1�
0�
-6.6�
100�
3�
260�
95�
-2064.2�
671.7�
�
�
51�
1�
0�
-20�
100�
8�
400�
100�
-3563.7�
620.5�
�
�
52�
1�
0�
7.15�
100�
8�
289�
-100�
-4522.6�
614.5�
1026 (SOF 50)�
�
53�
1�
0�
-13�
100�
3�
350�
14�
-3233.4�
709.4�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
54�
1�
0�
-20�
100�
0�
400�
41�
-3547.2�
683.9�
741 (SOF 54)�
�
55�
1�
0�
-13�
100�
0�
350�
14�
-3078.7�
717.4�
�
�
56�
1�
0�
-15�
100�
0�
350�
14�
-3258.1�
714.7�
�
�
57�
1�
0�
-13�
100�
0�
350�
25�
-2967.8�
711.1�
�
�
58�
1�
0�
-18�
95�
0�
311�
0�
-3760.8�
669.8�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
59�
1�
0�
-13�
100�
0�
350�
10�
-3123.0�
719.5�
additional runs�
�
60�
1�
0�
-13�
100�
0�
360�
10�
-3130.8�
718.3�
�
�
61�
1�
0�
-13�
100�
0�
301�
10�
-3085.8�
722.1�
�
�
62�
1�
0�
-7�
100�
0�
350�
10�
-2602.8�
726.7�
�
�
63�
1�
0�
-7�
100�
0�
370�
10�
-2612.3�
724.8�
�
�
64�
1�
0�
-7�
100�
0�
291�
10�
-2579.3�
732.3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
65�
1�
0�
-4.6�
100�
0�
309�
10�
-2389.2�
732.9�
735 (SOF 65)�
�
66�
1�
0�
-1�
100�
0�
291�
10�
-2101.3�
737.5�
�
�
67�
1�
0�
-4.6�
100�
0�
250�
10�
-2382.2�
737.7�
�
�
68�
1�
0�
-4.6�
100�
0�
291�
1�
-2498.4�
738.8�
�
�
69�
1�
0�
-1�
100�
0�
250�
1�
-2221.2�
744.5�
�
�
70�
1�
0�
1�
100�
0�
250�
1�
-2099.9�
744.9�
�
�
71�
1�
0�
0�
100�
0�
250�
-5�
-2229.6�
743.1�
�
�
72�
1�
0�
-1�
100�
0�
200�
1�
-2241.0�
735.0�
�
�
73�
1�
0�
5�
100�
0�
250�
1�
-1916.6�
744.0�
�
�
74�
1�
0�
1�
100�
0�
200�
1�
-2127.4�
738.4�
�
�
75�
1�
0�
5�
100�
0�
200�
50�
-1461.4�
716.2�
�
�
76�
1�
0�
1�
100�
0�
100�
1�
-2274.8�
702.7�
�
�
77�
1�
0�
1�
100�
0�
-1�
1�
-2728.0�
626.5�
�
�
78�
1�
0�
1�
100�
0�
230�
15�
-1936.7�
738.7�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
79�
1�
0�
0�
100�
0�
278�
11�
-2013.5�
738.6�
735 (SOF 79)�
�
�
�
�
�
�
�
�
�
�
�
�
�
80�
0�
0�
0.0�
0.0�
0.0�
0�
-100�
-2050.1�
-151�
Sensitivity runs�
�
81�
0�
0�
10.0�
100.0�
0.0�
226�
-1�
914.1�
450�
�
�
82�
0�
0�
10.0�
100.0�
0.0�
226�
50�
1293.4�
438�
�
�
83�
0�
0�
10.0�
100.0�
0.0�
240�
31�
1264.9�
444�
�
�
84�
0�
0�
10.0�
100.0�
0.0�
0�
31�
461.4�
-630�
�
�
85�
1�
0�
1.0�
0.0�
0.0�
250�
1�
-2916.5�
217�
�
�
86�
1�
0�
1.0�
-10.0�
0.0�
250�
1�
-3596.1�
143�
�
�
87�
1�
0�
1.0�
0.0�
0.0�
250�
-100�
-5414.8�
115�
�
�
table � SEQ table \* ARABISCH �16�: Table of measures and results - Vienna


Table of used regression models 


Description of the table


The following table shows the regression models used for the optimisation process. The first column shows the names of the parameters included in the regression model. The names of the parameters are corresponding to the names used in the table „measures and results“. The numbers in the following columns represent the factors of the coefficients, the numbers enclosed in brackets specify the standard error. Blank cells indicate that the nominated parameter is not included in the regression model. In the first row you can see to which models the coefficients are belonging to.


The abbreviations W and WS at the bottom of the table are standing for the used weightbase for building up the regression models for NPV (W) and SOF (WS).








Parameter�
Model


NPV19a and NPV19b�
Model


NPV 23�
Model


NPV 29 �
Model


NPV 34�
Model


NPV 37�
Model 


SOF 47�
Model 


SOF 50�
Model 


SOF 54�
Model 


SOF 65�
Model 


SOF 79�
�
WEIGHT�
w2�
w4�
w4�
w4�
w4�
w4�
w2�
w4�
w2�
w4�
�
IH�
-2277


 (667)�
-2779


(1107)�
-2415


(892,9)�
-2598


(927,5)�
-2528


(869)�
208,8


(33,16)�
221,1


(39,67)�
235,4


(21,8)�
198,7


(41,51)�
264,3


(11,16)�
�
IM�
-1387


 (475,5)�
-1285


(523,3)�
-1621


(418,1)�
-1592


(461)�
-1623


(433,4)�
�
�
�
�
�
�
FARE�
10,88


(4,595)�
�
7,964


(2,187)�
�
�
�
-1,839


(0,658)�
�
�
0,2033


(0,1440)�
�
FARE2�
-0,115


(0,06713)�
-0,2009


(0,0508)�
-0,2817


(0,033)�
-0,1227


(0,02379)�
�
�
�
-0,0071


(0,0026)�
�
-0,0085


(0,0016)�
�
CAP�
58,72


 (28,37)�
73,77


(27,93)�
83,74


(22,96)�
71,54


(16,71)�
75,44


(13,58)�
-2,821


(1,747)�
�
4,011


(0,2514)�
-4,768


(2,34)�
�
�
CAP2�
--6,41


 (3,37)�
�
�
�
�
-0,3989


(0,173)�
-0,6165


(0,2049)�
�
-0,5158


(0,1817)�
-0,1232


(0,059)�
�
RP�
-634


(167,4)�
�
�
-48,38


(24,34)�
-52,60


(20,85)�
�
�
-4,67


(2,836)�
�
�
�
RP2�
76.8 


(19,43)�
�
�
�
�
�
�
�
�
�
�
FREQ�
24,1 


(6,887)�
12,63


(6,57)�
5,159


(2,719)�
�
�
4,074


(0,366)�
2,611


(0,4715)�
�
3,98


(0,468)�
4,049


(0,18)�
�
FREQ2�
-0.2616 (0.06767)�
�
�
�
�
�
�
�
�
�
�
PCH�
9,486 


(2,676)�
-5,107


(2,193)�
�
3,575


(1,79)�
3,998


(1,46)�
0,7871


(0,1935)�
2,272


(0,564)�
0,2308


(0,080)�
0,822


(0,284)�
0,4641


(0,1513)�
�
PCH2�
-0.02174 (0,00667)�
�
-0,00963


(0,0026)�
-0,00908


(0,0047)�
-0,1251


(0,0219)�
-0,00147


(0,00055)�
-0,0039


(0,0012)�
�
-0,00133


(0,0008)�
-0,00083


(0,00037)�
�
FARECAP�
�
�
�
�
�
�
-0,08818


(0,0317)�
-0,0293


(0,0136)�
�
�
�
FARERP�
�
�
�
�
�
�
�
�
�
�
�
FAREFREQ�
�
�
�
0,07719


(0,04089)�
0,07119


(0,0367)�
�
�
�
�
�
�
FAREPCH�
�
0,07426


(0,0296)�
0,0518


(0,015)�
�
�
�
�
�
�
�
�
FAREGIM�
�
�
�
�
�
�
�
�
�
�
�
FAREIH�
�
�
�
�
�
�
�
�
�
�
�
CAPRP�
�
�
�
�
�
�
�
�
�
�
�
CAPFREQ�
�
�
�
�
�
-0,02453


(0,01983)�
�
�
�
�
�
CAPPCH�
�
�
�
�
�
�
�
�
�
�
�
CAPIM�
�
�
�
�
�
�
�
�
�
�
�
CAPIH�
�
�
�
�
�
�
�
�
�
�
�
RPFREQ�
�
�
�
�
�
�
�
�
�
�
�
RPPCH�
�
�
�
�
�
�
�
�
�
�
�
RPGIM�
�
�
�
�
�
�
�
�
�
�
�
RPIH�
�
�
�
�
�
�
�
�
�
�
�
FREQPCH�
�
�
�
�
�
�
�
�
�
�
�
W=NPV+7200; WS=SOF+1568�
�
�
table � SEQ table \* ARABISCH �17�: Table of used Regression Models -Vienna


Summary sheet of the best NPV model run


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.





�
Summary sheet of the best NPV model run


�


table � SEQ table \* ARABISCH �18�: Summary sheet best NPV run - Vienna





�
Output table of the transport model


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


�


�
�


best SOF, ** second SOF, *** third SOF


�


table � SEQ table \* ARABISCH �19�: Transport model output and sensitivity runs - Vienna





Optimisation of NPV


To model NPV 19a and model NPV 19b:


These two models are based on the 18 initial runs. The exact formula of the used models is shown in the table „Vienna Glim Models“. It can be seen that the regression model delivered a minimum value for the RP-variable. Because this minimum value is nearly in the middle of the possible range it was decided to calculate both possible predictions. (19a with road pricing set to zero, 19b with road pricing set to maximum) The regression model NPV 19a suggested the values used in run 19 and predicted a value of 2098 as a result of the transport model. The regression model NPV 19b yields a prediction of 1940. 


In comparison with the real value of the transport model the estimation of the regression model was very poor. The runs 20-21 were based upon run 19 to test the sensitivity near the predicted optimum.





To model NPV 23:


After 22 runs it was tried to build up a new regression model. After many tries testing different regression models including even product terms of the variables and trying different weighting factors the model NPV23 was found. The model suggested to use the values shown in run number 23. The prediction of the regression model is 3263 but the transport model yielded a NPV value from -1970. The runs number 24 to 28 were calculated to get additional information on the behaviour of the transport model near the predicted optimum.





To model NPV 29:


After calculating 29 runs it was tried to build up a third regression model for predicting of the NPV value. The exact formula of the used model is also shown in table „Vienna Glim models“. It can be seen that it includes all variables except road pricing. The forecast of the model estimates a value about 1403 but the transport model yields only a value of about 291,5. 





To model NPV 34 and NPV 37


The same regression model is used in both cases. This kind of model fits very well near the optimum. The prediction of model NPV 34 is 1188, the „real“ value of the transport model is 1285. So the convergence criteria for aborting the optimisation process is fulfilled (Difference less than +/- 10%). Model NPV 37 is fulfilling the convergence criteria, too. The runs number 37 to 40 were only made for sensitivity testing and to be sure that the optimum was found. 





Optimisation of SOF


After the sensitivity tests for the NPV optimisation process it was decided to carry out a few additional runs near the maximum value for the SOF function because the input values of the maximum differ very from the NPV optimum. 


So the optimisation process of the SOF started with a data set of 47 transport model runs. The regression model built up from these runs predicts a SOF value of 738 whereas the transport model delivers a value of 662. Because the convergence criteria was not met we built up a new regression model after 50 runs. This model overestimates the SOF value, therefore additional transport model runs had to be calculated. As you can see the transport model delivers higher values for SOF if the RP variable is set to the lower limit. The regression model SOF 54 is now the first model which fulfils the convergence criteria for aborting the optimisation process. But as it can be seen in the table the lower the values of the parking charge variable and the higher the value of road capacity the higher is the SOF value. So we calculated some additional transport model runs. After 65 runs a new regression model was built up. The prediction of this model was very close to the calculated value delivered by the transport model. The following runs number 66 to 78 were calculated for checking the sensitivity of the founded solution. As a result of these sensitivity runs there occurs only a small increase of the SOF value. So it was decided to stop at this stage the optimisation process.





Interpretation of the results


NPV:


Run number 35 delivers the best NPV value of all different tries. The corresponding combination of measures indicates that there is no necessity for investment in new public transport infrastructure. But concerning public transport there should be a big increase in public transport frequency (doubling) combined with a 30% increase of public transport fares. 


Proposed measures for car traffic: The road capacity should be increased to maximum ( in the case of the city of Vienna to +10%) additionally there should be no implementation of any road pricing, but parking fees should be increased strongly to plus 226%.





SOF:


The measure combination in run number 70 produces the highest SOF value. The difference between the best NPV run and the best SOF run is first of all infrastructure investment. The optimal SOF strategy implies to invest money in new infrastructure. On the other hand it says that frequency of public transport should be doubled and no change in public transport fares should be done. In car traffic there should be no change in road capacity, no implementation of road pricing systems and a strong increase in parking charges (about +250%). 








When looking at the transport model output table it can be seen that in both cases (NPV and SOF) the share of car traffic in modal split is decreasing. In the NPV scenario it goes down for working trips from 38% to 35% and for non working trips from 49% to 46%. The winner in this case is always public transport. The changes in the pedestrian modal split shares are not really significant but they could be interpreted in this way that in case of an attractive public transport system previously walking people will then use public transport.


The same observation can be made in the SOF scenario. The reduction of the car traffic share in modal split is much higher than in the NPV optimum scenario and the reduction of the pedestrian modal split share, too. Again the public transport system is the winner of this combination of measures.





In terms of an ecological transport system both optimal measure combinations are to be asset positively. But in terms of a sustainable city development attention has to be paid on the switch from the most ecological transport mode walking to public transport.





Sensitivity Tests:


Sensitivity test runs were carried out for checking the found NPV- and SOF optimum.


Run number 80, 81 and 82 are made for checking the correctness of pt-fares, run 83 and 84 for verifying the parking charges.


Run 85 to 87 were calculated to check the SOF optimum.
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As it can be seen in run number 80 to 82 there is no increase of NPV-value possible by decreasing or increasing the public transport fares. From run number 83 and 84 it can be seen that there is no increase of NPV by changing the parking charges. These facts can bee interpreted in that way that the current found measure mix is the real optimum strategy. Other runs shown in table „Transport model output Vienna“ confirm this statement.





Because of occurring a high negative value for PVF by the SOF optimum it was decided to find out the reason for that phenomenon. To explain this figure it is necessary to have a look on the concerning „summary sheets for the SOF-optimum run and run 86 and 87.


�
Summary sheet of best SOF model run


�


�
Summary sheet sensitivity tests model run 86


�


�
Summary sheet sensitivity test model run 87:
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�
As it can be seen from the table above the high negative value for PVF is resulting on one side from the high investment cost for new infrastructure and on the other side from the increase of pt-frequency. As mentioned in this report and outlined in „Appendix C: sources of cost estimates for policy measures“ the investment includes a very expensive extension of the public transport system through building new underground lines. Additional derived the model because of the increase of pt-frequency a high time savings user benefit for pt-travellers (run 70). If only high infrastructure investment is implemented time savings for travellers are smaller and this results in the lower values for SOF (run number 86 and 87).
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