The Eisenstadt Results


Overview


In the special case of the city of Eisenstadt there is no additional infrastructure investment planned by the city authority. So the optimisation process includes only five variables (road capacity, road pricing, parking charges, public transport frequency and public transport fares), the variables infrastructure high and infrastructure medium are always set to zero.





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 listed in � REF _Ref386608885 \* FORMATVERBINDEN �table 20�. 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�
�
n.n.�
n.n�
�
Infrastructure low�
�
n.n. �
n.n.�
�
Road Pricing�
0�
0�
0�
�
�
8�
2,58�
0,10�
�
Road capacity measures�
-20�
3,7�
0


�
�
�
10�
0,28�
0�
�
�
�
�
�
�
P.T. Frequency�
-50�
-0,07�
-1,08�
�
�
100�
1,77�
2,15�
�
table � SEQ table \* ARABISCH �20�: Cost assumptions - Eisenstadt





Tables


Description of the table


The meaning of the abbreviations used at the headlines of the 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 �21�: used abbreviations - Eisenstadt


�
Eisenstadt 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�
0.0�
0.000�
�
�
1�
0�
0�
-15.0�
50.0�
0.0�
-100�
100�
-83.6�
-16.205�
�
�
2�
0�
0�
-15.0�
0.0�
0.0�
200�
-25�
-15.3�
-0.678�
�
�
3�
0�
0�
-15.0�
50.0�
0.0�
400�
-25�
-16.3�
-0.580�
�
�
4�
0�
0�
-20.0�
-50.0�
2.0�
0�
0�
-26.0�
-1.419�
�
�
5�
0�
0�
-20.0�
100.0�
2.0�
200�
0�
-22.6�
-0.652�
�
�
6�
0�
0�
-20.0�
-50.0�
2.0�
400�
50�
-42.2�
-2.579�
�
�
7�
0�
0�
10.0�
100.0�
4.0�
-100�
50�
-10.4�
-9.712�
�
�
8�
0�
0.0�
10.0�
-50.0�
4.0�
0�
100�
-13.3�
-9.971�
�
�
9�
0�
0�
10.0�
-50.0�
4.0�
200�
100�
-22.7�
-1.573�
�
�
10�
0�
0�
0.0�
0.0�
4.0�
400�
0�
-35.7�
-2.506�
�
�
11�
0�
0�
0.0�
50.0�
6.0�
-100�
50�
-15.7�
-10.221�
�
�
12�
0�
0�
0.0�
50.0�
6.0�
0�
0�
-23.2�
-1.543�
�
�
13�
0�
0�
-10.0�
50.0�
6.0�
200�
50�
-47.2�
-3.167�
�
�
14�
0�
0�
-10.0�
100.0�
8.0�
-100�
50�
-18.5�
-0.969�
�
�
15�
0�
0�
-10.0�
100.0�
8.0�
0�
100�
-34.5�
-2.100�
�
�
16�
0�
0�
-10.0�
0.0�
8.0�
400�
-25�
-69.1�
-5.068�
�
�
17�
0�
0�
0.0�
-50.0�
4.0�
400�
0�
-35.4�
-2.503�
�
�
18�
0�
0�
10.0�
100.0�
8.0�
400�
-25�
-35.0�
-2.172�
�
�
19�
0�
0�
7.0�
82.0�
0.1�
120�
90�
-3.0�
0.212�
�
�
20�
0�
0�
4.9�
-50.0�
0.1�
0�
-100�
-1.1�
-8.924�
�
�
21�
0�
0�
10.0�
100.0�
7.3�
-100�
-100�
5.0�
-8.211�
�
�
22�
0�
0�
10.0�
100.0�
0.1�
-100�
-100�
-10.1�
-9.720�
23,7 (NPV 22)�
�
23�
0�
0�
9.0�
100.0�
0.1�
-100�
-100�
-10.2�
-9.714�
�
�
24�
0�
0�
5.2�
-45.0�
7.3�
-99�
-95�
-15.7�
-10.332�
�
�
25�
0�
0�
10.0�
100.0�
6.2�
-99�
-95�
3.4�
-8.285�
�
�
26�
0�
0�
10.0�
100.0�
1.1�
-100�
-100�
-7.3�
-9.432�
�
�
27�
0�
0�
10.0�
100.0�
7.5�
-100�
-100�
4.7�
-8.227�
�
�
28�
0�
0�
10.0�
100.0�
2.2�
-100�
-100�
-4.4�
-9.128�
�
�
29�
0�
0�
10.0�
100.0�
0.3�
-100�
-100�
-9.6�
-9.662�
�
�
30�
0�
0�
10.0�
100.0�
8.0�
-100�
-100�
4.0�
-8.269�
6,51 (NPV 30)�
�
31�
0�
0�
10.0�
100.0�
7.4�
-100�
-100�
4.8�
-8.219�
�
�
32�
0�
0�
10.0�
100.0�
7.2�
-100�
-100�
4.9�
-8.203�
�
�
33�
0�
0�
7.0�
75.0�
0.1�
120�
90�
-3.6�
0.140�
�
�
34�
0�
0�
7.0�
82.0�
0.1�
240�
90�
-5.1�
0.116�
�
�
35�
0�
0�
5.0�
90.0�
0.1�
120�
85�
-2.5�
0.291�
�
�
36�
0�
0�
7.0�
82.0�
1.1�
120�
64�
-6.3�
-0.046�
�
�
37�
0�
0�
-20.0�
82.0�
0.0�
400�
100�
-23.6�
-0.811�
6,28 (SOF 37)�
�
38�
0�
0�
-1.0�
90.0�
0.1�
120�
85�
-4.9�
0.164�
�
�
39�
0�
0�
5.0�
100.0�
0.1�
120�
85�
-1.1�
0.444�
�
�
40�
0�
0�
5.0�
90.0�
0.0�
190�
85�
-3.4�
0.273�
�
�
41�
0�
0�
5.0�
90.0�
0.0�
120�
99�
-2.8�
0.263�
�
�
42�
0�
0�
-5.6�
100.0�
0.0�
198�
100�
-4.2�
0.204�
�
�
43�
0�
0�
4.0�
100.0�
0.1�
120�
85�
-1.4�
0.424�
�
�
44�
0�
0�
6.0�
100.0�
0.1�
120�
85�
-0.8�
0.463�
�
�
45�
0�
0�
5.0�
100.0�
0.1�
130�
85�
-1.3�
0.437�
�
�
46�
0�
0�
5.0�
100.0�
0.1�
90�
85�
-0.5�
0.460�
�
�
47�
0�
0�
5.0�
100.0�
0.1�
120�
100�
-1.9�
0.365�
�
�
48�
0�
0�
5.0�
100.0�
0.1�
120�
75�
-0.5�
0.498�
�
�
49�
0�
0�
5.0�
100.0�
0.0�
190�
8�
6.7�
0.993�
2,8 (SOF 49)�
�
50�
0�
0�
10.0�
100.0�
0.0�
-10�
-100�
12.9�
-7.623�
�
�
51�
0�
0�
2.0�
100.0�
0.0�
190�
8�
5.7�
0.932�
�
�
52�
0�
0�
7.0�
100.0�
0.0�
190�
8�
7.3�
1.033�
�
�
53�
0�
0�
10.0�
100.0�
0.0�
-20�
-100�
11.9�
-7.736�
�
�
54�
0�
0�
10.0�
100.0�
0.0�
-100�
-100�
-5.8�
-9.628�
�
�
55�
0�
0�
10.0�
100.0�
0.0�
-1�
100�
1.8�
-8.713�
�
�
56�
0�
0�
10.0�
100.0�
0.0�
190�
8�
8.3�
1.092�
�
�
57�
0�
0�
7.0�
100.0�
0.0�
270�
8�
6.1�
0.968�
�
�
58�
0�
0�
7.0�
100.0�
0.0�
190�
-20�
9.5�
1.240�
�
�
59�
0�
0�
10.0�
100.0�
0.0�
400�
-100�
16.0�
1.967�
�
�
60�
0�
0�
10.0�
100.0�
0.0�
50�
-100�
16.8�
1.839�
�
�
61�
0�
0�
10.0�
100.0�
0.0�
10�
-100�
14.5�
1.567�
�
�
62�
0�
0�
10.0�
100.0�
0.0�
400�
-100�
16.0�
1.967�
�
�
63�
0�
0�
-4.5�
100.0�
0.0�
400�
-100�
10.1�
1.665�
5,1 (SOF 63)�
�
64�
0�
0�
5.0�
100.0�
0.0�
400�
-100�
14.4�
1.865�
�
�
65�
0�
0�
0.0�
100.0�
0.0�
36�
10�
5.0�
0.771�
�
�
66�
0�
0�
-6.0�
100.0�
0.0�
360�
-100�
9.9�
1.671�
�
�
67�
0�
0�
9.0�
100.0�
0.0�
400�
-100�
15.7�
1.947�
�
�
68�
0�
0�
10.0�
90.0�
0.0�
400�
-100�
10.8�
1.455�
�
�
69�
0�
0�
10.0�
100.0�
0.2�
400�
-100�
11.2�
1.775�
�
�
70�
0�
0�
10.0�
100.0�
0.0�
390�
-100�
16.2�
1.974�
�
�
71�
0�
0�
10.0�
100.0�
0.0�
400�
-90�
14.6�
1.830�
�
�
72�
0�
0�
10.0�
100.0�
0.0�
250�
-100�
18.1�
2.086�
�
�
73�
0�
0�
10.0�
100.0�
0.0�
-10�
-100�
12.9�
-7.623�
�
�
74�
0�
0�
10.0�
100.0�
0.0�
237�
-100�
18.3�
2.097�
2,17 (SOF 74) �
�
75�
0�
0�
10.0�
100.0�
0.0�
195�
-100�
18.9�
2.131�
�
�
76�
0�
0�
10.0�
100.0�
0.0�
295�
-100�
17.4�
2.049�
�
�
77�
0�
0�
10.0�
90.0�
0.0�
250�
-100�
12.8�
1.577�
�
�
78�
0�
0�
8.0�
100.0�
0.0�
250�
-100�
17.5�
2.050�
�
�
79�
0�
0�
10.0�
100.0�
0.0�
149�
-100�
19.5�
2.165�
19,39 (NPV 79)�
�
80�
0�
0�
10.0�
80.0�
0.0�
149�
-100�
10.7�
1.281�
�
�
81�
0�
0�
10.0�
100.0�
0.0�
100�
-100�
18.5�
2.055�
�
�
82�
0�
0�
10.0�
-100.0�
0.0�
195�
-100�
3.6�
0.424�
�
�
table � SEQ table \* ARABISCH �22�: Table of measures and results - Eisenstadt


�
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 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


NPV 22�
Model 


NPV 30�
Model


SOF 37�
Model 


SOF 49�
Model 


SOF 63�
Model 


SOF 74�
Model 


NPV 79


�
�
WEIGHT�
w4�
w4�
w8�
w4�
w8�
w2�
w2�
�
IH�
�
�
�
�
�
�
�
�
IM�
�
�
�
�
�
�
�
�
FARE�
-0,0853


(0,0222)�
�
0,0074


(0,0101)�
0,008


(0,005)�
�
-0,0063


(0,005)�
-0,0844


(0,0172)�
�
FARE2�
�
-0,00083


(0,00025)�
�
-0,0005


(0,00008)�
�
�
�
�
CAP�
0,6790


(0,1457)�
1,047


(0,1577)�
-0,2055


(0,0755)�
�
-0,1687


(0,041)�
�
0,783


(0,132)�
�
CAP2�
�
�
�
�
-0,186


(0,00375)�
-0,01246


(0,0036)�
�
�
RP�
-3,323


(0,4313)�
-3,004


(0,4927)�
-0,7254


(0,1377)�
-1,661


(0,38)�
-0,935


(0,185)�
-0,355


(0,1354)�
-8,112


(1,836)�
�
RP2�
�
�
�
0,2022


(0,051)�
�
�
0,837


(0,255)�
�
FREQ�
0,05513


(0,027)�
-0,06864


(0,02779)�
�
�
�
-0,01549


(0,0051)�
�
�
FREQ2�
�
�
�
0,000139


(0,00008)�
�
�
�
�
PCH�
-0,0441


(0,0082)�
0,047


(0,019)�
0,005


(0,003)�
0,0289


(0,005)�
0,0116


(0,0022)�
0,03559


(0,0062)�
0,0412


(0,017)�
�
PCH2�
�
-0,00011


(0,00005)�
�
0,000076


(0,000015)�
�
-0,000073


(0,00001)�
-0,000136


(0,000052)�
�
FARECAP�
�
�
�
�
�
�
�
�
FARERP�
�
-0,01183


(0,0033)�
�
�
�
�
�
�
FAREFREQ�
�
�
�
�
�
�
�
�
FAREPCH�
�
�
�
�
-0,00002


(0,00002)�
�
�
�
FAREGIM�
�
�
�
�
�
�
�
�
FAREIH�
�
�
�
�
�
�
�
�
CAPRP�
�
�
�
�
�
�
�
�
CAPFREQ�
�
�
�
�
�
�
�
�
CAPPCH�
�
�
0,00096


(0,00035)�
�
�
�
�
�
CAPIM�
�
�
�
�
�
�
�
�
CAPIH�
�
�
�
�
�
�
�
�
RPFREQ�
�
0,02654


(0,006350)�
�
�
0,0054


(0,0021)�
�
�
�
RPPCH�
�
-0,1308


(0,0023)�
�
�
�
�
�
�
RPGIM�
�
�
�
�
�
�
�
�
RPIH�
�
�
�
�
�
�
�
�
FREQPCH�
�
�
�
�
�
�
�
�
FREQIM�
�
�
�
�
�
�
�
�
FREQIH�
�
�
�
�
�
�
�
�
PCHIM�
�
�
�
�
�
�
�
�
PCHIH�
�
�
�
�
�
�
�
�
W=NPV+183,6 WS=SOF+116,2�
�
�
�
�
�
�
table � SEQ table \* ARABISCH �23�: Table of used Regression Models - Eisenstadt





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.











�
Summary sheet of the best NPV model run


�


table � SEQ table \* ARABISCH �24�: Summary sheet best NPV run - Eisenstadt


�
Output table of the transport model ranked by NPV


�





�





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


table � SEQ table \* ARABISCH �25�: Transport model output -  Eisenstadt


�
Optimisation of NPV


To model NPV 22:


The optimisation procedure starts with 18 initial runs plus three additional transport model runs. These three additional model runs were known to deliver a good NPV-Value from an earlier optimisation try.


The found regression model tells that the best combination of measures would be to set the road capacity to maximum, pt-capacity to maximum, set the area licensing to zero and set parking fees and pt-fares for free. 





After 25 transport model runs there was the second try to build up a significant regression model. After a spending long time to find such a kind of model it was decided to carry out 5 additional transport model runs. 





To model NPV 30:


The regression model outlined that road capacity, pt-capacity and area licensing should be set to maximum, however parking fees and pt-fares should be set to minimum. Because the regression model predicted for run number 21 (the best NPV-run so far) a value of 5,01 and the transport model calculates a value of 5,0 it was decided to stop the optimisation procedure for the economic efficiency function. 





To model NPV 79:


As explained in the following chapter „Optimisation of SOF“ there is found a new combination of measures which results in a new optimum value for NPV. It looks like that in the special case of Eisenstadt for both objective functions the same measure combination delivers the maximum value. For testing this phenomenon there were carried out a few additional transport model runs. The result can be seen in the regression model NPV 79. The model suggested to increase road capacity to +10%, to set road pricing to zero, to set parking charges to +151% and to set pt-fares to -100%. The predicted value of these measure combination is 19,39. Compared with run number 79 (Value for NPV = 19,5) the convergence criteria for aborting the optimisation process is fulfilled. 


Optimisation of SOF


The optimisation process for the SOF starts with a data set of 37 transport model runs.





Notice: Because the City of Eisenstadt is a very small town so all the calculated values for NPV and SOF are very small, too. Because of this fact and with respect of the behaviour of the optimisation methodology it was decided to reduce the fixed value of the penalty value used in the calculation for SOF from 1000 to 9. The value finding of 9 follows a simple rule of a thumb: minimum value of SOF so far +10 %.





To model SOF 37:


As mentioned above the first regression model for optimisation for SOF was build up after 37 runs. The model suggested to set road capacity to minimum, area licensing to zero, parking fees and pt-fares to maximum. It was not possible to create a regression model which includes any significant combination with pt-capacity. So there was no information available about the direction of changes for pt-capacity. To get more information about influence of pt-capacity changes it was decided to carry out a greater number of additional transport model runs.





To model SOF 49:


This regression model suggested to set area licensing to zero, pt-capacity to maximum, a small increase for pt-fares to +8% and a medium increase of parking fees to +190%. The used regression model delivers no information for road capacity changes. The forecasted value for SOF is 2,8 but the transport model delivers only a value of 0,99. 





To model SOF 63:


For sensitivity testing of the results suggested from model SOF 49 there were carried out some additional runs around the predicted optimum. As it can be seen there was found accidental a new combination of measures which delivers a new optimum for SOF and NPV. The new found combination delivers a three times higher value for NPV in comparison with the solution found in model NPV 30. The improvement for SOF was even four times higher than the solution found so far. Now the new regression model suggested to reduce road capacity to -4,5%, set pt-capacity and parking fees to maximum, area licensing to zero and set pt-fares to minimum. Additional some runs were carried out for sensitivity testing SOF optimum (run number 66-71) and some transport model runs for NPV optimum testing (run number 72-73).





To model SOF 74:


Nearly all transport model runs carried out after run 63 delivered a higher SOF and NPV value. This fact indicate that a new optimum was found. The created regression model SOF 74 includes now all variables and all these variables are significant. The predicted value of the regression model is 2,17 for SOF optimum, the transport model delivers a value of 2,097. At this stage the optimisation process was stopped because the convergence criteria of the optimisation process was fulfilled.





Interpretation of the results


As mentioned above the optimisation problem for the city of Eisenstadt is smaller than for the other cities due to the fact that there is no additional infrastructure planned. So the optimisation problem is only 5-dimensional.


As described above the first found NPV optimum was not the right one. The use of this optimisation methodology can sometimes result in a local optima. Additional to the method the user of the method must have a feeling for the underlying complex transport model. Only with this combination of methodology and intuition a valid optimum result can be achieved.





The optimum strategy for NPV and SOF is shown in run number 79 and implies a road capacity increase to maximum (+ 10%), no implementation of any road pricing system and a medium increase of parking charges (+149%). For the public transport system the process suggested an increase of public transport frequency to maximum (+100%) and no public transport fares (-100%).


In comparison with the do minimum scenario occurs a big shift in the modal split share from the car user to the public transport system. For working trips the pedestrian share of modal split goes smoothly down from 52% to 51%. The public transport modal split share goes up from 3% to 7%(+4) at the same time the car user share goes down from 45% to 41% (-4). 


For non-working trips there exists a similar figure. The change in pedestrian share of modal split is very small, too. The car user share decreases from 58% to 53% (-5) and the public transport system gains a net profit from 5 percent points (from 4% to 9%). 


