�
The Helsinki Results


 Overview


In Helsinki the full scale of each measure was used and tested because technically they were possible. The model response, however, had not been tested against large changes like this and a weak response was expected. Altogether, on the other hand it was interesting to see and compare the results of the model runs and on the other hand it was thought that there were no risk because in this sense faulty results could be separated later on. However, during the process it was found out that it was impossible to judge the suitable range for the model later because of the combined effect of the measures in the model runs.  Regrettably it only could be seen that the response of the measures was not always behaving correctly.


 Description of the do minimum scenario Helsinki MA


The do-minimum transport strategy for Helsinki MA contains the following assumptions and changes from the present situation of autumn 1996:


Some smaller main road network improvements, especially on ring roads.


Improvement of cross town public transport system by bus-JOKERI connection.





The demographics are the same in the do-min and in the do-somethings:


Population: 	940 000


Employed: 	520 000


Unemployment rate: 7 %


Cars per 1000 inh.: 430


The labour force participation rate (80 %) and the average family size are not changed from 1996 but the average household income is reduced by 3 %.





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


Abbreviation�
Name�
Minimum 


Value�
Maximum 


Value�
�
RUN �
Number of the run�
�
�
�
PTFA�
Increasing/decreasing of public transport fares �
-100�
100�
�
RCAP �
Increasing/decreasing of road capacity�
-20�
20�
�
RPRI �
Roadpricing �
0�
8.5�
�
PTFR�
Increasing/decreasing public transport frequency�
-50�
100�
�
PARK �
Increasing/decreasing of parking charges�
-100�
500�
�
PTIH�
Infrastructure investment high�
0�
1�
�
PTIM�
Infrastructure investment low�
0�
1�
�
PVF�
Present Value of Finance�
�
�
�
NPV �
Net Present Value (objective function)�
�
�
�
SOF�
Sustainability objective function 


(alpha value = 0)�
�
�
�
Predictions�
Predictions of the regression-values (according to the model calculated using statistical program package called SPSS).


The model number, for example NPV- 19, refers to the table „used SPSS models“�
�
�
�
table � SEQ table \* ARABISCH �41�: Abbreviations used in the result tables - Helsinki MA


�



 Cost assumptions





The standard measures were costed in terms of changes from the do-minimum scenario for both capital and operating costs as detailed in � REF _Ref385664058 \* FORMATVERBINDEN �table 42�. Public transport operating cost is, however, affected by both the infrastructure and the frequency changes. The combined differences from do-minimum are shown in � REF _Ref385664078 \* FORMATVERBINDEN �table 43�. All the costs are then incorporated into the calculation of NPV and SOF.








Measure�
Percentage


change�
Capital costs


(Million ECU)�
Operating costs


(Million ECU p.a.)�
�
PT-Infra Medium�
�
420�
1.1 times do-nothing�
�
PT-Infra High�
�
780�
1.22 times do-nothing�
�
Road Pricing�
all�
3.65�
   .36�
�
PT-Fares�
-100�
�
-4.5�
�
Parking fee�
-100�
�
  -.35�
�
�
�
�
�
�
Capacity measures�
-20�
 5�
0�
�
�
-10�
  3.6�
0�
�
�
 10�
22�
0�
�
�
 20�
86�
0�
�
�
�
�
�
�
PT-Frequency without�
-50�
�
-130�
�
infrastructure changes�
-25�
�
 -65�
�
�
 50�
�
 130�
�
�
100�
�
 228�
�
table � SEQ table \* ARABISCH �42�: Cost assumptions in general - Helsinki MA








PT frequency�
PT infra�
PT infra name�
PT oper. factor�
PT oper. freq.factor�
PToper.diff tot. (Mill.ECU)�
�
100�
H�
PLJ�
1.22�
1.7�
349.05�
�
100�
M�
osaPLJ�
1.1�
1.7�
282.75�
�
50�
0�
HKL98�
1�
1.4�
130�
�
0�
H�
PLJ�
1.22�
1�
71.5�
�
0�
M�
osaPLJ�
1.1�
1�
32.5�
�
0�
0�
HKL98�
1�
1�
0�
�
-25�
H�
PLJ�
1.22�
0.8�
-7.8�
�
-50�
H�
PLJ�
1.22�
0.6�
-87.1�
�
-50�
M�
osaPLJ�
1.1�
0.6�
-110.5�
�
-50�
0�
HKL98�
1�
0.6�
-130�
�



table � SEQ table \* ARABISCH �43�: Public transport operation differences for different frequency and infrastructure combinations used - Helsinki MA





�
The following table shows all model runs in chronological order. From run 25 to 32 every other run was made for NPV and every other for SOF. From run 33 onwards most of the runs were made for SOF because it did not converge.





� EINBETTEN Excel.Sheet.5  ���


table � SEQ table \* ARABISCH �44�: Table of measures and results - Helsinki MA


�



 Table of used SPSS models 


Description of the table


The following tables shows the used regression models for the optimisation process. The first column shows the name of the parameters included in the regression model. The names of the parameters are corresponding with the names used in the table „measures and results“. The ending ”S” stands for the second power of the parameter. The numbers in the following columns represent the coefficients, their standard errors and significances. 





The abbreviations WNPV and WSOF at the bottom of the tables are standing for the used weightbase for building up the regression models for NPV and SOF. The number following is the power of the weight.





WNPV=NPV+5500;  WSOF=SOF+1500�
�
�
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table � SEQ table \* ARABISCH �45�: Helsinki SPSS  Models 


�
 Summary sheet of the best NPV model run


This table shows all the information about the cost calculation, the output of the transport and cost calculation model are used as input.
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table � SEQ table \* ARABISCH �46�: Summary sheet of the best NPV run - Helsinki MA





 Table of the output of the transport model
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table � SEQ table \* ARABISCH �47�: Transport model output, sorted by NPV - Helsinki MA
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table � SEQ table \* ARABISCH �48�: Transport model output, sorted by SOF - Helsinki MA


 Comments about the optimisation





Because the model run process for Helsinki MA is very time consuming and heavy, the optimisation has been carried out after each additional run after the initial 18 runs.





After run 31 two remarkable changes were made in the basis of objective function calculation. The car tax collected by the government was revised to include only taxes due to using a car not owning it. The change is based on the fact that the changes in transport policy measures have no effect on car ownership rate which has remained unchanged through all model runs. 





The other change was to pay attention to public transport system offering adequate capacity for the passengers during the peak period especially when the measure was to reduce the capacity i.e. decrease frequency. When capacity was found inadequate the first means was to add some operating cost due to larger vehicles. However, this means is fairly limited because we are already commonly using articulated busses during the peak and also they are crowded. The second means was to add some extra waiting time for the passengers that still were left over for costing the trouble not being able to enter the first bus. In our situation the correct thing to do would have been to separate frequency measure for peak and off peak with different ranges.








Errors found during the process


Between runs 21 and 22 a small mistake was found and corrected in the calculation process of the values of the objective functions. Thus runs 19 - 21 are based on optimisation on false values of NPV and SOF, but they turned out to be very useful.


Also in the model run process a lapse was found between runs 31 and 32. The error it has caused is very small having an effect of 0.5 % at the maximum to runs with large modal split changes.





Correlation between the measures


Road pricing, road capacity and parking charges are in effect almost in the same area - the inner city. Therefore the results vary between using either of the measures. Also it can be seen that when at the same time something positive (or negative) is done for both public transport and car users the objective function does not change much. This applies when looking separately either to NPV or SOF, but if a combination of the objective functions would be used the difference would be bigger - because of the penalty.





The forecasting model


Our model does not react to big changes, which is characteristic of detailed models calibrated to present reality. For instance some models suggest  -100 % change in parking charges, but also + 500 % gives nearly the same value because the minimum of the function lies around + 200 %. Also, it should be noted that parking charges are incorporated in a very peculiar way in our model and that the number of parkings is not included in the model output but has to be explicitly recalculated from trip ends.





�
Value of time


There are no official values of time in Finland, EVA-manual only gives values for business trips (that are not included in our model). In Optima-project we have used two time periods, peak and off peak, but no trip purpose. The average time values used for these periods are based on trip purpose distribution from the travel survey and time value calculations of The Finnish National Road Administration (Finnra). The values used are quite low compered to values used elsewhere in Scandinavia.








 Optimisation of NPV


Because of the errors found and changes made during the optimisation process the optimisation with correct model run results actually began when already 32 model runs were available. However, there were only small changes in the sorted order of the previous runs and the optimisation of NPV process could be continued without problems. The optimisation converged quite rapidly.





In the beginning of optimisation of NPV there was some trade off between road capacity and parking charges. Neither of them has any effect outside centre areas, because there are neither  capacity problems  nor chargeable parking places. 





After  counting for insufficient public transport capacity, the capacity  reduction in the optimum changed from -50 % to -30 %, which is sufficient enough for carrying the passengers.





Parking fee was a measure that fluctuated mostly during the optimisation. This is because between zero change and some increase there is only very small change in the value of the NPV objective function. This is due to the fact that changes in charges affect also the number of parking cars and also the travel speed in the centre. The other variables behaved more regularly in the regression model.





We finally got to a regression function including all measures on a significant level and that was almost independent of the weight used.





 Optimisation of SOF


The optimisation of SOF has been a very difficult task. The only clearly efficient measure is the public transport fare. Depending on the weight and/or model composition there are also additional measures that may enter the model with significant coefficients. However, the modal split remains almost unchanged  throughout all runs with fairly good values of the SOF objective function. Thus the  vast variation of regression models mean in practise that there are many possible ways to reach the desired modal split. Partly the unstableness of the regression model may also be due to the poor response of our forecasting model for extreme changes.





It must be remembered that the run 21 with a best value of SOF-function for a long time in spite of optimisations done after each run for new suggestions of the optima was a try-run with false ground.





Also, because we have calculated public transport fuel consumption from actual public transport kilometres, in some runs meant to be good for SOF, it is the improved public transport frequency that causes the extra penalty. 





When trying several different model alternatives there were some that in spite of the added cost and fine for extra waiting time due to insufficient public transport capacity still suggested capacity reductions. These suggestions were not followed, but instead suggestions of the models that were “sound”.





The regression model varied remarkably when using different weights i.e. there were different measures entering the model as significant variables. At first we followed a model suggesting a small fare for public transport plus capacity reduction and perhaps a change in the parking fee, but it didn’t lead to a high value of the objective function (runs 25-29 and 37-38). Instead, all models with free public transport gave a better value (runs 19-21, 31, 36, 40 and 41). In addition to the fare-variable we could have in the model one or two of the remaining variables, but not all of them at the same time. The best models had either road capacity or parking fee incorporated.





Between run 21 and run 36 there is only a slight difference between the values of SOF although there is a big difference in the parking fee measure while all other measures are the same. In run 21 parking is free (change -100 %) and in run 36 at present level (0 change), for both runs the public transport is free (fare -100 %) and road capacity is reduced by 20 percent. When parking is free, despite of the total modal split change, the number of parkers remain the same and benefit for car users equals the loss for the operator. When parking fees exist the number of parkers decreases and the operator looses. The magnitude of the modal split change affects also public transport users’ fare benefits because public transport is free in both runs, the benefit is greater when there are more public transport users i.e. less car users due to parking fees. It also has some effect for car speed through the number of cars in the centre, which means that there is a small time benefit for the car users associated with the parking fees.


As a summary, the odd free parking alternative close to the SOF optimum actually only maintains the present number of cars in the centre because of the effect of the other measures.





In the sustainable optimum one would expect public transport infrastructure improvements to be incorporated in spite of the high cost. Actually the high infrastructure measure could be incorporated in some of the models tried with a very weak significance. Run 40 was made to  check its effect with rather good results. Unfortunately the same model suggested frequency decrease which decreased the effect and sense of the infrastructure measure.





For all good SOF runs the modal split was nearly the same, around 35 % of trips made by PT.








 Interpretation of the results


NPV





In the NPV-optimum public transport frequency is reduced as much as possible still being able to serve all passengers. This improves the economy by cutting down our high subsidies for public transport operation. The economy of public transport system is also improved by an increase of fares by 25 %. The rise kept the fare income the same, even with a small benefit for the operator, despite of the reduced number of passengers. 





The total cost savings for the public transport operators are larger than the loss of money due to fare increase or loss of time due to reduced frequency for the public transport users.





The use of public transport decreases by 5 %-units (from 30 % to 25 %) because public transport service has been brought down and the use of private car increases by 3 %-units. This implies the high penalty of the SOF-function to be applied for this run. Also the public transport share of the vehicle trips coming into the city centre decreases from 71 % to 64 % during the morning peak, which is unfavourable, because one of targets of the city is to keep the share at the present level of around 70 percent.





A maximum increase of road capacity (20 %) is included in the best set of measures. It Is needed to maintain and even increase the speed for the increased number of cars in the centre. The implementing costs of the measure are overdriven by the time saving benefits of the car users.








SOF





The best run for SOF has fare-free public transport system running with present frequency. The capacity offered by no frequency changes but with larger vehicles is only just sufficient for to carry all passengers attracted by the gratuitousness. However, since there is no spare capacity left during the peak, in reality there might be capacity problems and also public transport time delays due to over crowded vehicles during the sharpest peak. There is no response for this in the analysis, because the analysis and calculations have only been made for the whole peak period not separately for the worst subpart of it. 





The parking charges are almost doubled, an increase of 92 %. This measure strengthens the effect of the previous measure in central areas. Economically the measure is good because there are no extra costs related to the measure and it brings in some more money although the number of cars paying charges decreases. 





In the SOF-optimum no other measures are changed from the do-minimum.





Economically the SOF-optimum combination of measures is second best among the five best runs regarding the sustainability objective which all reached to a SOF-function value of over 200 million ecus. 





The modal split of the SOF-optimum changes significantly towards public transport from the do-minimum scenario. The use of public transport increases by 16 %-units while car use decreases by 14 %-units and walking and cycling by 2 %-units. During the morning peak 88 % of the incoming vehicle trips crossing the border of the city centre are made by public transport compared to 71 % in the do-minimum scenario and the present share of 70 %. 





The modal split is nearly the same for all good runs regarding sustainability and thus can be seen as an optimal modal split for sustainable condition. From the set of good runs it also can be seen that according to Helsinki MA model there are several different policy measure combinations that lead to nearly the same sustainable condition.





