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��� AUTONUMLGL �1.�	Introduction

This document is the report of Work Package 50 of project OPTIMA, which is concerned with presenting the city-specific optimum strategies, identified in Work Packages 30 and 40, in terms of their feasibility and acceptability.  It is based on consultations with representatives of each of the nine cities involved in the project (Edinburgh, Eisenstadt, Helsinki, Merseyside, Oslo, Salerno, Turin, Tromsø, Vienna).  It is mainly addressed to the city authorities and to those in the city who are involved in assessing the acceptability and the feasibility of urban transport strategy.

For the sake of providing an overview of the project OPTIMA, its objectives and methodology are briefly presented in Sections 2-7; Section 8 then goes on to summarise the optimum policies and Sections 9-11 deal with their feasibility and acceptability.

� AUTONUMLGL �2.�	The project OPTIMA

The European Commission's Transport Directorate has awarded a contract for Project OPTIMA: Optimisation of Policies for Transport Integration in Metropolitan Areas.

The collaborating partners are:

The Institute for Transport Studies (ITS), Leeds, GB (co-ordinating partner)

The Institute of Traffic Planning and Traffic Engineering (ITP), Wien, AT

The Technical Research Centre of Finland, Helsinki (VTT), FI

The Centre for the Study of Transport Systems (CSST), Torino, IT

Turin Transport (TT), Torino, IT

The Institute of Transport Economics (TØI), Oslo, NO



The overall objectives of Project OPTIMA are:-

(i)	to identify optimal urban transport strategies for a range of urban areas within the EU;

(ii)	to compare the strategies which are specified as optimal in different cities, and to assess the reasons for these differences;

(iii)	to assess the acceptability and feasibility of implementation of these strategies both in the case study cities and more widely in the EU; and

(iv)	to use the results to provide more general guidance on urban transport policy within the EU.

There is a wide range of objectives of transport policy in urban areas, but most can be grouped under the broad headings of economic efficiency, including economic development, on the one hand, and sustainability, including environment, safety, equity and quality of life, on the other.  It is now generally accepted that the overall strategy for achieving these objectives must include an element of reduction of private car use and transfer of travel to other modes.  The policy instruments for achieving these objectives can include infrastructure provision, management measures to enhance other modes and to restrict car use, and pricing measures to make public transport more attractive and to increase the marginal cost of car use.  It is now widely accepted that the most appropriate strategy will involve several of these measures, combined in an integrated way which emphasises the synergy between them.

The most appropriate strategy for a city will depend on its size, the current built form, topography, transport infrastructure and patterns of use; levels of car ownership, congestion and projected growth in travel; transport policy instruments already in use; and the acceptability of other measures in political and legislative terms.  These will differ from city to city.  Policy advice cannot therefore be generalised, but must be developed for a range of different types of city.  This is the approach adopted in this study, in which nine different cities in five countries (Edinburgh, Merseyside, Vienna, Eisenstadt, Tromsø, Oslo, Helsinki, Torino and Salerno) have been studied in detail, using a common study methodology.  These results are expressed in terms of optimal strategies for each city with respect to both economic efficiency and sustainability.

The means used to attain the objectives of OPTIMA are to:

specify a standard set of objective functions for both economic efficiency and sustainability, which are acceptable to, and can be applied in, all the cities being studied;

identify, separately for each city, an acceptable set of transport and land use policy instruments, and to extend this list to cover measures in use elsewhere in the EU;

conduct a series of tests of combinations of policy measures, in each city, using currently available transport models of these cities;

use the optimisation methodology, separately for each city, to identify strategies which are optimal in terms of economic efficiency and sustainability in each city.

draw policy conclusions for each city on the differences between the efficiency-optimal and sustainability -optimal strategies, the justification for those strategies, and the feasibility of implementation, in discussion with the city authorities;

draw project-wide conclusions by comparing the results for the different cities, explaining the differences between them, and discussing their applicability in other EU member states.

� AUTONUMLGL �3.�	Structure of the study

As described in the presentation of the project, the main objective of the project OPTIMA is to obtain the optimum long term traffic and transport strategy for each of the cities involved. The analysis has concentrated on strategies applicable in the year 2010.

First of all the research defined the objective functions for evaluating the benefits of the different transport strategies in the cities. Two objective functions (an Economic Efficiency Function and a Sustainability Objective Function), that take into account all the variables useful for the cost-benefit analysis, have been considered. Their meanings are described in Section 4.

Then, the project went on with a study of the measures that were already proposed, applied or rejected  in each city. This report does not summarise this information, as the results of this study are contained in the report of Work Package 20.

From the analysis of those measures, a set of possible policy measures were selected to be analysed. Section 7 of this document shows the list of these measures and their costs, subdivided into capital and operating costs.

The optimum strategy was obtained by finding the maximum value of a mathematical regression function that represents the set of strategies obtained from strategic transport models. The variables of this equation are the tested traffic measures. So the maximum value of the curve gives an estimate of the optimum set of measures (for more details see Section 5). The results obtained are presented in Section 8.

This document intends to assess the feasibility and acceptability of the identified optimum strategies (as determined from the Work Package 40) for each of the nine cities, analysing their capital and operating costs, the possible advantages and disadvantages for users classes and the presence of potential barriers to implementation.

Finally the results of the study were then discussed with the city authorities, also with the aid of a questionnaire (summarised in Section 9), in order to assess whether the obtained strategies were optimum from their point of view, to estimate which could have been the public and political opinions to strategy implementation and to point out all the substantial economic or technical barriers to implementation. These and other results are contained in Sections 9 and 10.

� AUTONUMLGL �4.�	The objective functions

The optimisation process of the project uses two different objective functions: the Economic Efficiency Function (EEF) and the Sustainability Objective Function (SOF), both defined in  Work Package 10.

The Economic Efficiency Function (EEF) reflects the cities’ objectives of overall efficiency of the transport system, economising the use of resources, accessibility within the city and at least the possibility of economic regeneration. Essentially, the EEF performs a cost benefit analysis of the tested policy. The optimisation with regard to this function is to find the policy with the best Net Present Value (NPV) of social benefits and costs after including a shadow price for PVF.

The costs of accidents, noise and local pollution are not included in the EEF.  Ideally, they of course ought to be.  However, as usually calculated in cost benefit analyses, changes in these costs do not form a very large part of the net present value of most city-wide transport strategies. There is also a considerable uncertainty involved in the economic evaluation of these impacts.  Moreover, not all city models predict all of these impacts.

The Sustainability Objective Function (SOF) differs from the EEF in that the exhaustible resource of fossil fuel is valued more highly than its market price, and that a penalty is incurred for those policies that do not meet a certain minimum requirement on fossil fuel savings. These features of the SOF reflect the aim to reduce CO2 emissions. Also, costs and benefits are only considered for the horizon year, representing the interests of future generations.  The higher than market-price shadow price of fuel consumption used in the SOF could also be taken to reflect approximately the impacts of local and regional pollution that follows from the use of fossil fuels.

In both objective functions, prices of resources include taxes. For investment costs, the reasoning behind this is that the investment packages that we consider are so large that resources will have to be drawn largely from other construction activity in the area. For labour costs, using wage rates including taxes and social expenses implies that labour is drawn from other productive uses, and not from the ranks of the unemployed. As for other operating costs, entering them with taxes included is not strictly correct, but is an expediency not thought to influence the results. For both objective functions, we also use a shadow price of public funds of 0.25, reflecting the loss in economic efficiency associated with taxation. 

In the EEF, time savings are valued in the traditional way, by attaching a value of time to these savings. The value of time may differ between travel purposes. User benefits consist of travel time savings and monetary savings. Together they form a Consumer Surplus that is calculated by the so-called ‘rule of a half’.

The Present Value of Finance (PVF) was a further output from the modelling process: this is defined as the net financial benefit from the measures to government and to other public and private transport providers. 

� AUTONUMLGL �5.�	The optimisation process

Once measures and their ranges have been defined, transport model runs are carried out to test an initial set of combinations of transport measures (packages). The number of packages in this set is the minimum number required to start up the optimisation process. The actual packages are chosen using an orthogonal design so that as many different types of combination of measure as possible are tested (subject to the limit on the overall number of initial runs).

The value of the objective function is calculated for each package, using the results from the relevant transport model run.  It must be stressed that some packages are clearly ridiculous in real policy terms whereas others might, by good fortune, lead to good results.  The important point of this step is to capture the effect that policy measures have on the objective function rather than to find an optimum. 

Using the objective function values for these initial runs, a statistical regression is carried out, which aims to explain the (objective function) results in the form of an equation. The variables in this equation are the values of the measures. This equation has a quadratic form: i.e. it has linear terms and squared terms in it. It must be pointed out that this equation is a simplification: the true transport model results cannot be represented quite so easily (the actual true function representing them would be very complicated).  The curve defined by the equation will have a maximum value either within the range of feasible values or else at the minimum or maximum values that have been specified. This maximum value of the curve gives an estimate of what set of transport measures give the highest value of the objective function, i.e. an estimate of the optimum set of measures within the ranges specified.

The transport model is next run to determine the true value of the objective function for this predicted optimum package.  The true value is likely to differ significantly from the prediction at this stage, because the prediction is based on only the minimum number of policy runs.  To improve on the estimate, the model run for the predicted optimum run, and runs for other packages close to the estimated optimum, are added to the set of model runs.



Then, using the results of the new transport model runs as well as the initial runs, a new regression estimate is made, leading to a new estimated optimum.  Further transport models runs are then carried out to calculate the objective function for this new estimated optimum. This procedure (involving transport model runs and statistical regressions) carries on iteratively until the user is convinced that a true optimum has actually been achieved.    

In order to focus the optimisation on packages close to the optimum, the objective function was typically weighted in the regression.  The nature of the weighting used differed between objective functions, but this will not have affected the comparability of the results.

� AUTONUMLGL �6.�	The 2010/2015 do minimum

The “do minimum” is the  scenario of the traffic and transport system that is foreseen for the 2010 year (2015 for Oslo, Tromsø and Helsinki). It differs from the actual status (1996) by including the measures that will definitely be in place in 2010 (2015). All the different strategies assessed during this project are compared with the “2010 do minimum” situation, considering the benefits and the cost over 30 years (from 1996 to 2026).

In Table 1 there is a short description of the main features of the nine cities involved in the project.

�Inhabitants�Total surface (Ha)�Population density (inhab/Ha)��EDINBURGH MA�420 000�14 047�29.9��EISENSTADT�10 349�4 290�2.41��HELSINKI MA�891 056�74 310�11.99��MERSEYSIDE�1 440 000�65 000�22.15��OSLO MA�917 500�536 999�1.71��SALERNO�157 385�6 000�26.23��TORINO MA�1 453 828�61 225�23.74��TROMSØ�56 615�252 000�0.22��VIENNA�1 539 848�40 609�37.92��Table � SEQ Table \* CAPS �1�: Main features of nine cities

�Table 2 and Table 3 contain mode choice and fuel data for the 2010 (2015) do minimum scenario.

�modal split - 1000 trips� (%)�modal split distance - 1000 Km�(%)��EDINBURGH ����people using private vehicles�281 000      (64)�4 070 000     (72)��people using the public transport system�156 000      (36)�1 560 000     (28)��people using other modes�n/a�n/a��Total (person ( trip)�437 000    (100)   �5 630 000   (100)��EISENSTADT����people using private vehicles�6 804      (45)�13 770     (58)��people using the public transport system�453.6        (3)�945       (4)��people using other modes�7 830      (52)�9 045     (39)��Total (person ( trip)�15 120    (100) �23 760   (100)��HELSINKI ����people using private vehicles�356 200      (49)�4 105 500    (63)��people using the public transport system�219 000      (30)�2 410 500    (37)��people using other modes�151 800      (21)�n/a��Total (person ( trip)�727 000    (100)�6 516 000  (100)��MERSEYSIDE ����people using private vehicles�994 250     (62)�10 049 100    (67)��people using the public transport system�240 670     (15)�2 249 670    (15)��people using other modes�368 590     (23)�2 699 850    (18)��Total (person ( trip)�1 603 510   (100)�14 998 620   (100)��OSLO ����private cars�363 232     (67)�5 237 524   (69)��public transport�116 565     (22)�1 897 642   (25)��other modes�58 478     (11)�442 175     (6)��Total (person ( trip)�538275   (100)�7577341 (100)��SALERNO ����people using private vehicles�54 271     (59)�272 486    (88)��people using the public transport system�12 878     (14)�n.a.��people using motorcycle�3 275       (3)�12 003      (4)��pedestrians�21 742     (24)�25 618      (8)��Total (person ( trip)�92 166   (100)�310 107  (100)��TORINO ����people using private vehicles�346 347     (57)�2 559 042    (60)��people using the public transport system�261 066     (43)�1 723 874    (40)��Total (person ( trip)�607 413   (100)�4 282 916  (100)��TROMSØ����private cars�32 923     (73)�285 171    (80)��public transport�5 009     (11)�33 990    (12)��other modes�7 320     (16)�23 818      (8)��Total (person ( trip)�45 252   (100)�342 979  (100)��VIENNA����people using private vehicles�459 540    (39)�2 876 310    (46)��people using the public transport system�400 680    (34)�2 751 300    (44)��people using other modes�318 330    (27)�625 320    (10)��Total (person ( trip)�1 178 550   (100)�6 252 930   (100)��Table � SEQ Table \* CAPS �2�:  Annual modal split (trips & distances) for the 2010 (*2015) do minimum

�Fuel consumption/year�million litres��EDINBURGH�394 ��EISENSTADT�1.4 ��HELSINKI�285��MERSEYSIDE�730 ��OSLO�578 ��SALERNO�18 ��TORINO�235 ��TROMSØ�30 ��WIEN�290 ��Table � SEQ Table \* CAPS �3�: Yearly fuel consumption in the 2010 (2015)  do minimum

� AUTONUMLGL �7.�	The assessed policy measures	 and hypothesis of costs

After the analysis of the measures already under consideration by the cities, six types of strategic measures were selected to be assessed with the OPTIMA methodology. Three of them apply to private transport. They are:

change in capacity of the private network;

road pricing implementation and value of the fee;

changes in parking charges.

The other three measures refer directly to the public transport system.  They are:

changes in fares;

changes in public transport frequency;

construction of new public tranport infrastructure.

While the construction of new public infrastructure is a discrete measure, all the other measures are “continuous” because they can be implemented with different values within a specified range. Table 4 shows, for each city, the assessed policy measures and their range of variation. It can be seen that the ranges are not the same for all the city, but they were defined according to the features of the city under consideration. Tables 5(a) and 5(b) show, respectively, the capital and operating costs used in the evaluations.



�Capacity measures�Road Pricing�Parking�Fare�P.T. Frequency�Public infrastructures��EDINBURGH�[-20%, +20%]�[0, 10.6] ecu�[-100%,+500%]�[-100%, +100%]�[-50%, +100%]�None

Medium level 

High level��EISENSTADT�[-20%, +10%]�[0, 8.0] ecu�[-100%,+400%]�[-100%, +100%]�[-50%, +100%]�n.n.��HELSINKI�[-20%, +20%]�[0, 8.5] ecu�[-100%,+500%]�[-100%, +100%]�[-50%, +100%]�None

Medium level 

High level = PLJ��MERSEYSIDE�[-20%, +20%]�[0, 8.5] ecu�[-100%,+500%]�[-100%, +100%]�[-50%, +100%]�None

Medium level 

High level��OSLO�[-20%, +20%]�[0, 8.5] ecu�[-100%,+500%]�[-100%, +100%]�[-50%, +100%]�None

High level��SALERNO�[-20%, +10%]�[0, 8.5] ecu�[-100%,+500%]�[-100%, +100%]�[-50%, +50%]�None

Medium level 

High level��TORINO�[-20%, +10%]�[0, 8.5] ecu�[-100%,+500%]�[-100%, +100%]�[-30%, +30%]�None

Medium level 

High level��TROMSØ�[-20%, +20%]�[0, 8.5] ecu�[-100%,+400%]�[-100%, +100%]�[-50%, +100%]�land use��WIEN�[-20%, +10%]�[0, 8.0] ecu�[-100%,+400%]�[-100%, +100%]�[-50%, +100%]�None

Medium level 

High level��Table � SEQ Table \* CAPS �4�: The assessed policy measures



�

Road capacity changes�Edinburgh�M’side�Vienna�Eisen-stadt�Tromsø�Oslo�Helsinki�Torino�Salerno��-20%�50�176�40�4�12�93�5�137�0.02��-10%�31�88�20�2�6�46�4�69�0.01��-5%�16�44�10�1�3�23�2�34�0��+5%�2�44�53�0.2�6�46�11�28�0��+10%�15�194�106�0.3�12�93�22�48�0��+20%�34�494�*�*�25�185�86�*�*�������������P.T. infrastructure�����������High p.t. infrastructure�564�360�4254�*�*�494�780�3459�45��Medium p.t. infrastructure�35�40�2127�*�*�*�420�671�0.5�������������Road pricing�2�4�52�3�0�0�4�0.3�0.1��* indicates “not costed”

Table 5(a): Capital costs of new measures (in million ecus)







Change in p.t. frequency�Edinburgh�M’side�Vienna�Eisen-stadt�Tromsø�Oslo�Helsinki�Torino�Salerno��-50%�-16�-69�-162�-1�-6�-170�-130†�-69#�-4��+50%�+16�+69�+163�+1�+6�+168�+130†�+54#�+2��+100%�+32�+139�+326�+2�+12�+340�+228†�*�*�������������Road pricing�+2�+3�+2�+0.1�+0.4�+9�+0.4�+0.03�+0.01��†  Different values were used when combined with new public transport infrastructure.

# The cost of a  pt frequency decrease/increase of 30%, where this was the minimum/maximum considered.

Table 5(b): Operating costs of new measures (in million ecus per annum). 

�� AUTONUMLGL �8.�	The optimum strategies

In this section the results of the two optimum strategies (EEF and SOF) are summarised.

In particular Table 6 and Table 8 show, for each city, the different values of the tested measures, the modal splits (trips and distance) subdivided in the different modes (car, public transport and others) and the value of the objective functions (PVF, EEF, SOF) obtained, respectively for the EEF and SOF best strategies. 

Table 7 and Table 9 show for each city how the modal splits (trips and distance) of the EEF and SOF best strategies have changed compared to the do minimum (differences shown  in percentage terms).



Measures�Edinburgh�M’side�Vienna�Eisenstadt�Tromsø�Oslo�Helsinki�Torino�Salerno��Infrastructure investment

high (IH)�No�No�No�*�*�No�No�No�No��Infrastructure investment

medium (IM)�Yes�Yes�No�*�*�*�No�No�No��Road capacity (CAP)�+20%#�+5%�+10%#�+10%#�+20%#�+20%#�+20%#�+10%#�+10%#��PT frequency (FREQ)�+85%�*�+100%#�+100%#�-35%�-26%�-30%�0%#�+50%#��      Peak PT frequency �*�+60%�*�*�*�*�*�*�*��Off-Peak PT frequency �*�-30%�*�*�*�*�*�*�*��Road pricing (ecus)(RP)�1.6 �0#�0#�0#�0#�1,2�0#�0#�1��Parking charges (PCH)�*�*�+226%�149%�0%�-100%�0%�500#�-50%��Long term parking

charges (LTP)�~�-100%#�*�*�*�*�*�*�*��Short term parking 

charges (STP)�*�+30%�*�*�*�*�*�*�*��PT fares (FARE)�-60%�-100%#�+31%�-100%#�-50%�-70%�+25%�-25%�-50%�������������

Modal splits�����������MS (trips)-car�52%�59%�35%�41%�72%�67%�52%�50%�56%��MS (trips)-public ransport�48%�22%�39%�8%�12%�24%�25%�50%�17%��MS (trips)-others�n/a�19%�27%�51%�16%�9%�22%�n/a�27%��MS-(distance) car�60%�61%�42%�53%�79%�67%�69%�55%�87%��MS-(distance)

public transport�40%�24%�49%�9%�12%�28%�31%�45%�n/a��MS-(distance) others�n/a�15%�9%�38%�9%�5%�n/a�n/a�13%��

Cost model output�����������PVF (million ecus)�+5�-2361�+127�-1�-2�+29�+999�+940�-58��EEF (million ecus)�+1847�+2963�+1294�+19,5�+37�+1230�+341�+1675�+167��SOF (million ecus)�+266�+352�+444�+2.2�+17�+227�-1012�+230�+18��* indicates that the measure was not tested

~ indicates that the value of the measure was irrelevant at the optimum

 #  indicates a boundary value of the measure

$ indicates that the value of the measure is uncertain (i.e. widely different values lead to similar EEF values at or near the optimum)



Table � SEQ Table \* CAPS �5�: Summary table - best EEF



�

�percentage variations on values���modal split trip�modal split distance��EDINBURGH  ����people using private vehicles�-16.7 %�-13.2 %��people using the public transport system�+31 %�+48.8 %��people using other modes�n/a�n/a��EISENSTADT����people using private vehicles�-8.9%�-8.6%��people using the public transport system�+120%�+126%��people using other modes�-0.7%�0%��HELSINKI ����people using private vehicles�+7.4 %�+ 8.5%��people using the public transport system�- 16 %�- 16.9%��people using other modes�+ 5.8 %�n/a��MERSEYSIDE ����people using private vehicles�-3.9 %�-5.5 %��people using the public transport system�+48 %�+66 %��people using other modes�-16.6 %�-13.5 %��OSLO����private cars�-1.0 %�-2.4 %��public transport�+12.4 %�+11.3 %��other modes�-18.5 %�-22.2 %��SALERNO ����people using private vehicles�-5.5 %�-4 %��people using the public transport system�+22 %�n/a��people using other modes�-2 %�+1%��TORINO ����people using private vehicles�-10.8%�-8.4%��people using the public transport system�+16.6%�+11.7%��TROMSØ����private cars�-3.1 %�-8.2 %��public transport�+10.1 %�+3.4 %��other modes�+6.1 %�-0.3 %��VIENNA����people using private vehicles�-10.2%�-8.2%��people using the public transport system�+14.7%�+11.9%��people using other modes�0%�-9.6%��

Table � SEQ Table \* CAPS �6�: Annual difference in modal split ( EEF optimum - do minimum)

�



Measures�Edinburgh�M’side�Vienna�Eisenstadt�Tromsø�Oslo�Helsinki�Torino�Salerno��Infrastructure investment

high (IH)�Yes�No�Yes�*�*�Yes�No�Yes�Yes��Infrastructure investment

medium (IM)�No�Yes�No�*�*�*�No�No�No��Road capacity (CAP)�+20%#�+20%#�+1%�+10%#�+20%#�+20%#�0%�+10%#�+10%#��PT frequency (FREQ)�+100%#�*�+100%#�+100%#�-28%�-20%�0%�-30%�+50%#��Peak PT frequency �*�+59%�*�*�*�*�*�*�*��Off-Peak PT frequency �*�-42%�*�*�*�*�*�*�*��Road pricing (ecus) (RP)�2.8�0#�0#�0# �2,5 �7�0#�0#�2��Parking charges (PCH)�*�*�+250%�149%�-100%#�-100%#�+92%�+500%#�-100%#��Long term  parking

charges (LTP)�~�-100%#�*�*�*�*�*�*�*��Short term parking 

charges (STP)�*�+144%�*�*�*�*�*�*�*��PT fares (FARE)�-100%#�-100%#�+1%�-100%#�-100%#�-100%#�-100%#�-50%�-100%#�������������

Modal splits�����������MS (trips)-car�47%�59%�31%�41%�65%�53%�35%�49%�53%��MS(trips)-public ransport�53%�22%�46%�8%�17%�37%�46%�51%�22%��MS (trips)-others�n/a�19%�22%�51%�18%�10%�19%�n/a�25%��MS (distance) car�54%�61%�37%�53%�73%�49%�44%�53%�88%��MS (distance)

public transport�46%�24%�55%�9%�18%�46%�56%�47%�n/a��MS (distance) others�n/a�15%�8%�38%�9%�5%�n/a�n/a�12%��

Cost model output�����������PVF (million  ecus)�-1230�-2604�-7077�-1�-17�+1874�-2815�-4169�-176��EEF (million ecus)�+1012�+2722�-2100�+19.5�+16�-2146�-915�-1958�+132��SOF (million ecus)�+295� +407�+745�+2.2�+20�+526�+240�+270�+23��* indicates that the measure was not tested

~ indicates that the value of the measure was irrelevant at the optimum

#  indicates a boundary value for the measure



Table � SEQ Table \* CAPS �7�: Summary table - best SOF



�

�percentage variations on values���modal split trip�modal split distance��EDINBURGH ����people using private vehicles�-24.3 %�-21 %��people using the public transport system�+45.5 %�+73.2 %��people using other modes�n/a�n/a��EISENSTADT����people using private vehicles�-8.9%�-8.6%��people using the public transport system�+120%�+126%��people using other modes�-0.7%�0%��HELSINKI ����people using private vehicles�-28.7 %�- 27.2 %��people using the public transport system�+ 53.3 %�+ 55.8 %��people using other modes�- 9.6 %�n/a��MERSEYSIDE ����people using private vehicles�-3.9 %�-5.3 %��people using the public transport system�+48 %�+66.3 %��people using other modes�-16.6 %�-13.4%��OSLO����private cars�-21.6 %�-30.1 %��public transport�+73.8 %�+82.9 %��other modes�-12.9 %�-13.7 %��SALERNO ����people using private vehicles�-10%�-8%��people using the public transport system�+56%�n/a��people using other modes�-17%�-9%��TORINO����people using private vehicles�-12.7%�-10.4%��people using the public transport system�+19.5%�+20%��TROMSØ����private cars�-10.6 %�-14.1 %��public transport�+51.6%�+42.2%��other modes�+11.3%�+1.0%��VIENNA����people using private vehicles�-20.5%�-17.4%��people using the public transport system�+35.3%�+28.4%��people using other modes�-18.5%�-17.8%��

Table � SEQ Table \* CAPS �8�: Annual difference in modal split ( SOF optimum - do minimum)  

�Summarising the above tables, the economic efficiency optimum is likely to involve:

no new infrastructure investment;

low cost improvements in road capacity;

no use of road capacity reductions to discourage car use;

improvements in public transport by increasing frequency and/or reducing fares; and

restrictions on car use involving either road pricing or increased parking charges.

When compared with the economic efficiency optimum, the sustainability optimum is most likely to involve :-

investment in new public transport infrastructure;

similar levels of low cost improvement in road capacity;

further improvement in public transport by increasing service levels and/or reducing fares; and

further restrictions on car use, involving either road pricing or increased parking charges.



Comments on the optimal strategies across cities are made below, taking each of the measures in turn.

Public transport infrastructure investment

No city had high public transport infrastructure investment in its EEF optimum, although medium infrastructure investment was included in the EEF optima of Edinburgh and Merseyside.  The problem here for comparison is that the definition of “large” and “medium”  public transport infrastructure is extremely city-dependent.  There is a wide variation in costs, which is largely explained by the different nature of infrastructure measures.  The problem of lack of comparability of public transport infrastructure, which also applies to road infrastructure investment, has been acknowledged since the start of the OPTIMA project, and explains why a majority of the measures being tested are “continuous” (which are by nature more comparable across cities). 

With regard to SOF optima, five cities (Edinburgh, Vienna, Oslo, Turin and Salerno)  had high infrastructure in their optimal sets of measures.  Helsinki included high infrastructure in several close to optimal strategies.  Given  that the Merseyside SOF optimum included medium infrastructure and that neither Eisenstadt nor Tromsø tested any form of public transport infrastructure, it follows that public transport infrastructure is generally a key element of the SOF optimum.  The difference here, compared to the EEF optima case above, can be explained by the fact that present day investment costs play no role in the SOF so that, in general, SOF would be more likely than EEF to favour infrastructure measures. 

Road capacity changes

Eight of the nine cities included the maximum increase in road capacity in their EEF optima, while Merseyside had a marginal increase.  The position for the SOF optima was similar, although Helsinki rejected the measure, Vienna substantially reduced it, and Merseyside increased its use.  The different approach in Merseyside can be explained by the much higher cost of the measure, and the lower level of congestion in the do-minimum.  The other cities assumed a low cost for these changes, which will not allow for remedying any negative side effects of such changes.  This increase in road capacity is at first sight somewhat counter-intuitive.  However, it should be stressed that it provides a relatively low cost way of improving efficiency, while other measures in the strategy can be used to control car use.  Possible impacts on cyclists or pedestrians may need to be examined.

Public transport frequency

The changes in public transport frequency in the EEF optima are extremely variable across cities.  The Vienna, Eisenstadt and Salerno optima contain maximum frequency increases (100%, 100% and 50% respectively) and the Edinburgh EEF optimum contains a near-maximum increase (85%). On the other hand, the Helsinki, Oslo and Tromsø EEF optima all include a frequency reduction of around 30%.  One explanation for the mixed results can be found by looking at the Merseyside results where there are clearly different results for peak and off-peak frequency.  If this result were common to all cities, the aggregate frequency changes would be heavily dependent on the already-existing allocation of resources between peak and off-peak.  Sensitivity tests in Oslo have confirmed this.

The public transport frequency changes in the SOF optima were the same as in the EEF optima for three cities (Vienna, Eisenstadt and Salerno).  The frequency increases for the Edinburgh, Oslo and Tromsø SOF optima were approximately the same as for the EEF optima (within 15% of each other), although in all three cases the frequency was higher in the SOF optimum than in the EEF optimum.  In Merseyside the peak frequency change in the SOF optimum was approximately the same as in the EEF optimum, whilst the off-peak frequency change in the SOF optimum was slightly more negative than in the EEF optimum (-42% compared to -30%).  Helsinki and Turin showed the greatest change, with Helsinki reversing the capacity reduction in its EEF optimum, and Turin introducing one: the latter is explained by the replacement by high infrastructure provision.

Generally the policy on public transport frequency appears to be highly sensitive to the current level of provision, with those cities with the highest percentage subsidies most likely to have a reduction in frequency recommended. 

 Road pricing

Only three cities, Edinburgh, Oslo and Salerno, had a road-pricing charge in the EEF optima.  All these charges were relatively modest (1.6, 1.2 and 1.0 ecu respectively).  In the SOF optima, four cities (the above three plus Tromsø) had road pricing charges, all of which were at a higher level than for the EEF optima.  The increase in Oslo, from 1.2 to 7.0 ecus, was particularly marked, and helps explain the substantially positive PVF and negative EEF of this strategy.  Generally it appears, as noted below, that road pricing and parking charges are broadly interchangeable in their effects.

 Parking charges

For the EEF optima, three cities (Vienna, Eisenstadt and Turin) had  increases in parking charges of over 100%.  On the other hand, the EEF optimum of Oslo had free parking; that of Salerno had a 50% decrease in charges; whilst the EEF optimum of Merseyside had free long-term parking but an increase of 30% in short-term parking.  Moreover, the EEF optimum for Edinburgh was insensitive to parking charges because of the impact of road pricing.  In all cases except Merseyside, low parking charges were consistent with the introduction of road pricing. 

In the case of SOF optima, the results are even more polarised than in the EEF optimum case.  The three cities with the largest increases in parking charges for EEF optima (Vienna, Eisenstadt and Turin) had approximately the same increases in the SOF optima.  On the other hand, the SOF optima in three cities (Tromsø, Oslo and Salerno) had 100% reductions in parking charges.  Helsinki introduced a 92% increase, while in Edinburgh the SOF optimum was again insensitive to parking charges.  Finally, the SOF optimum of Merseyside (where long-term and short-term parking charges were considered separately) had a 100% decrease in long-term parking charges and a 144% increase in short-term parking charges.

The likely conclusion from these results is that the optimum level of parking charges is highly dependent on synergies with other measures.  It is significant that in the EEF optima,  six cities (Vienna, Eisenstadt, Oslo, Turin, Edinburgh and Salerno) had either large parking charge increases (more than 100%) or road pricing, but that none of them had both.  This result would confirm the intuitive expectation that the two measures would be roughly equivalent, since they both concentrate on restricting traffic into the city centre (however, road pricing clearly affects through-traffic in the city centre whilst parking charges do not).  In the case of the SOF optima, all cities either had large parking charge increases (over 90%) or road pricing. 

Public transport fares

There was wide variation between cities on the public transport fares policies in the EEF optima, although there was more emphasis upon fares reduction rather than fares increase.  The Merseyside and Eisenstadt EEF optima had free fares, whilst in Edinburgh, Tromsø, Oslo and Salerno there were also substantial decreases in fare of at least 50%. On the other hand, Vienna and Helsinki had increases in fare.  The result from Vienna is partly explained by the increase in frequency and the overall emphasis on increased cost.  That for Helsinki appears to be due to current high levels of subsidy.

On the other hand, seven cities (all except Vienna and Turin) had free public transport fares in their SOF optima, while Turin had a reduction of 50% and Vienna only had a tiny increase of 1%.  Whilst free or reduced public transport fares are likely to have contributed significantly to the high negative PVFs of SOF optima in Merseyside, Edinburgh, Helsinki, Turin and Salerno, one city (Oslo) was able to achieve a highly positive PVF with a package including free public transport fares.  Furthermore, it is ironic that the city with the highest negative PVF for a SOF optimum (Vienna with a PVF value of -7077 Mecus) was the only city to increase public transport fares.  

It is interesting to note that three cities (Tromsø, Oslo and Salerno) all had “free public transport and free parking” policies in the SOF optima, whilst Merseyside had a “free public transport and free long-term parking” policy.   

�

9.	The consultation process

The city authorities of each city were consulted as the work progressed in order to ensure co-operation and to gather their suggestions and opinions, which were then taken into account during the study.

The process began with a meeting with the city authorities in which the purpose of the OPTIMA project was explained and the methodology described. At this meeting the cities were asked to indicate whether they were interested in such a project and also if they were willing to co-operate by providing suggestions, ideas and opinions during the different phases of the study. 

In general the responses were all positive: all the cities showed interest and curiosity and agreed that the project could be useful to identify optimal urban transport strategies, to assess the acceptability and feasibility of implementation of these strategies and to provide more general guidance on urban transport policy. This initial discussion in some cases was also useful to define the ranges of each policy measure to be tested in the optimisations.

When intermediate optimisation results became available, new meetings were planned in order to establish the opinion of the city authorities and to incorporate their suggestions in the continuing work. On this occasion the cities provided some indication of new combinations of the different measures which could be tested, based on the results obtained so far.  This also included in some case tests on single measures (sensitivity tests) as well as tests on strategies preferred by the cities, where these differed significantly from the optimisation results.

At the end of the project a questionnaire was given to the city authorities in order to enable them to summarise their comments on the whole project and its final results. The questionnaire consisted of a series of open questions to which it was also possible to give a numerical score that represented the level of agreement or satisfaction with the item referred to in the question. The questions are summarised in Table 10. The completed questionnaires made it possible to analyse the feasibility and acceptability of the optimum strategies and any barriers to their implementation.  Final comments on the each city’s strategy could thus also take into account the opinions expressed by the city itself.

� 

QUESTION�DESCRIPTION�RESULT/SCORE

(0=not at all, 5=yes)��1�Interest in the set of measures that were tested�0-5��2�Before knowing the final result was an optimum EEF strategy forecast?�yes/no��3�Before knowing the final result was an optimum SOF strategy forecast?�yes/no��4�Is the selected EEF optimum sensible?�0-5��    4.1�Is it feasible?�0-5��    4.2�Is it publicly acceptable?�0-5��    4.3�Is it politically acceptable?�0-5��    4.4�Are there any barriers to its implementation?�0-5��    4.5�Can these barriers be overcome?�0-5��5�Is the selected SOF optimum sensible?�0-5��    5.1�Is it feasible?�0-5��    5.2�Is it publicly acceptable?�0-5��    5.3�Is it politically acceptable?�0-5��    5.4�Are there any barriers to its implementation?�0-5��    5.5�Can these barriers be overcome?�0-5��6�Does the concentration on sustainability explain the difference between the EEF and SOF optima?�0-5��7�Was another new more acceptable or feasible strategy suggested?�yes/no��8�Degree of satisfaction with the methodology used to analyse and select the strategies �0-5��9�Degree of satisfaction with the criteria used to analyse costs and benefits of strategies�0-5��10�Are the data presented the ones you would like to know for choosing a strategy?�0-5��11�Degree of satisfaction with the whole method�0-5��12�Additional requirements or suggestions to improve the method�(specify)��13�Other specific suggestions�(specify)��

Table 10: A summary of the questionnaire for the cities



A summarised version of the results of all the questionnaires is shown in Table 11.  The completed questionnaires for each city are shown in Annex 1. �

�EDINBURGH�EISENSTADT�HELSINKI�MERSEYSIDE�OSLO�SALERNO�TORINO�TROMSØ�WIEN���Answer (1=yes 0=no)����������total�average��1. Interest in measures�5�5�4�5�4�5�4�4�2�39�4.3��2. NPV optimum forecast?�yes�yes�yes�yes�yes�yes�yes�yes�yes����3. SOF optimum forecast?�yes�yes�yes�yes�yes�yes�yes�yes�yes����4. NPV optimum�4�1�1.5�0�3�5�3�1�1�20�2.2��	4.1 feasible?�4�4�1�0�1�4�0�4�1�19�2.1��	4.2 publicly acceptable?�4�4�1�2�0�4�0�2�3�20�2.2��	4.3 politically acceptable?�3�4�1.5�2�1�3�0�4�3�22�2.4��	4.4 barriers?�2�3�1�0�2�3�0�3�1�15�1.7��	4.5 possible to overcome barriers?�3�5�5�0�3�4�0�3�1�24�2.7��5. SOF optimum�5�0�3�0�2�4�3�2�1�20�2.2��	5.1 feasible?�4�4�2�0�3�1�0�2�1�17�1.9��	5.2 publicly acceptable?�5�4�2.5�2�0�5�0�2�5�26�2.8��	5.3 politically acceptable?�2�4�2�2�0�1�0�2�4�17�1.9��	5.4 barriers?�1�2�2�0�3�1�0�2�3�14�1.6��	5.5 possible to overcome barriers?�1�0�2�0�2�2�0�4�3�14�1.6��6. sustain. explain different strategies? �5��4.5�3�3�5�3�3��27�3.8��7. another strategy suggested?�no�yes�yes�yes�yes�no�yes�yes�no����	7.1 feasible?��5�3.5�4�4��5�4���4.3��	7.2 publicly acceptable?��5�4�4�2��5�4���4.0��	7.3 politically acceptable?��4�4�4�2��5�4���3.8��	7.4 barriers?��5�2.5�3�1��1�3���2.6��	7.5 possible to overcome barriers?��3�3�4�4��5�3���3.7��8. methodology and strategies?�4�3�3�3�3�5�1�1�0�23�2.6��9. cost-benefit criteria?�4�0�2.5�5�4�4�2�1�0�23�2.5��10. used data?�3�3�2.5�4�3�4�3�3�1�27�2.9��11. satisfaction with method?�4�3�3�4�3�4�2�1�1�25�2.8��12. Cities suggestions for method 	improvement�see text����13. Other specific suggested by cities�see text����

Table 11:  Results of city consultations





�All the city authorities considered the set of measures in the OPTIMA project to be of great interest. Naturally, some also showed interest in other measures unique to their own situation (for example, changes in fuel tax) which were not covered in the optimisations.  Opinions on the methodology were also generally good. All the cities agreed that the final results represented the optimum strategies from the economic and sustainability point of view,  though in many cases the optima did not conform to their own ‘best strategies’.  It was considered that the difference between the optima and cities’ own best strategies were due to different objectives and specification of the objective functions.

The results of the consultations on the feasibility and acceptability of the optima are reported in Section 10 and comments on the method in Section 11.

10.	Feasibility and acceptability

10.1	General

Once the optimum strategies had been identified, they were analysed and discussed, both among the project partners and with the respective city authorities.  This was done in terms of feasibility (financial, practical or legislative) and of acceptability (to the public and to politicians).  In addition, the authorities were asked to indicate any barriers to the implementation of the optimal strategies.  These observations could be general in nature or be made in terms of advantages and disadvantages to particular user classes. The city officials were also invited to suggest alternative strategies which they would wish to have tested, and the opportunity was taken to discuss these results.  None of the alternatives proposed performed better than the predicted optima.

In practice, during the course of the consultations, it was frequently found that the feasibility, public acceptability, political acceptability and barriers to implementation were inter-connected, with particular issues (e.g. insufficient finance, unacceptably high road pricing charge) coming up under several of these headings.  In the sections which follow the results have been restructured to some extent to reduce this repetition.  In addition, it was often the case that ‘feasibility’ and ‘barriers to implementation’ seemed to be considered to be the same by the cities.  Consequently, in the following sections, ‘barriers to implementation’ are included under the appropriate ‘feasibility’ section.

This section reports the results of this consultation process.  The next sub-section (10.2) contains the results for each city, which report the feasibility (including barriers to implementation), public acceptability and political acceptability of the city’s EEF and SOF optima. The following sub-sections (10.3 and 10.4) in then summarise the results in a systematic way over all cities, in a format followed thereafter through the remainder of the report.

10.2	Results for each city

This sub-section reports all the comments made by each city on the OPTIMA method; and on the feasibility, public acceptability, political acceptability and barriers to implementation of the EEF and SOF optimum strategies.



Edinburgh



Edinburgh were generally happy with the approach adopted and were very interested in the results.  However, there were several issues of importance to Edinburgh which are not accounted for in the transport model and which would need to be addressed within an overall strategy, before adoption and implementation.  These included encouragement of cycling and walking and issues of land take, noise and health.  In addition, Edinburgh would have liked to have taken into account supply and charges for private non-residential parking and to have a distinction between central area and non-central measures.

EEF optimum strategy

The optimum strategy considered to be broadly a logical one to maximise NPV, though there was some surprise that the best 35 strategies for Edinburgh in NPV terms all included increases in road capacity.  This is important, as it was considered that a 20 per cent increase in capacity would almost certainly need some new road construction and such construction would form the largest barrier to public acceptability. Overall, however, the EEF optimum was considered to be generally feasible provided that suitable legislation for road pricing could be enacted and provided that there could be changes to the regulatory framework of public transport (currently deregulated). Both of these would require a long time, certainly several years.

There could be difficulties with public acceptance of EEF strategy if the increases in road capacity  (+20%) required new highway construction.  Public acceptance could also be increased if there is a clear link between road pricing charges and transport investment. 

There were two major barriers to political acceptance: any road construction needed to attain the capacity increases (+20%) and the political difficulties of introducing road pricing (1.6 ecu).  In the case of the latter measure, the political difficulty could be reduced if similar schemes could be shown to be successful elsewhere and (as mentioned) if the public could see the income from road pricing being used on transport system improvements.

Political and public acceptance problems could also occur if it became necessary to raise local taxes to finance the costlier elements: fares reduction (-60%) and public transport frequency increase (+85%).



SOF optimum strategy

In Edinburgh the measures suggested by the SOF optimum strategy (-100% public transport fare, +100% public transport frequency, high public transport infrastructure, +20% road capacity) were considered to be a sensible combination in order to maximise the SOF. They were also considered to be feasible, but only in a purely transport terms, because they are too expensive to be realistically implemented.

It was considered that the free fares component would tend to make the SOF optimum more attractive than the EEF optimum for the public, especially if this could be seen to be a direct result from the road pricing charge.  However, as with the EEF optimum, there could be difficulties with public acceptance of the SOF strategy if the increases in road capacity (+20%) required new highway construction.  The higher road pricing charge (2.8ecu) in the SOF optimum might also cause problems of public acceptability as could the high cost of constructing the LRT.

The political problems would be similar to those for the EEF optimum.  The higher road pricing charge (2.8 ecu) could be an additional problem. The high cost would also be difficult to justify politically.



Merseyside



Merseyside were generally satisfied with the method, including the data components and the cost-benefit analysis criteria, and were very interested in the results.  They suggested that it would be useful to include parking supply, rather than just parking charges, in the measures for testing.  As can be seen below, both optima were considered financially infeasible and consequently a number of additional runs were carried out to try to find optima with high EEF and SOF values but with less extremely negative PVF values: these additional strategies included those suggested by Merseyside itself.

 

EEF optimum strategy

Though the EEF optimum strategy was considered to be in some respects a desirable one, it was considered overall to be neither sensible nor feasible.  The main reason for this is the high cost: the free fares component would be particularly difficult in this respect.  A further main barrier (to both optima) is that the introduction of the public transport fare and frequency changes would need a change in the regulatory framework for public transport: even if this were to come about, it would probably take several years and so could affect the timing and sequence of implementation of the components of this strategy.

From the point of view of public acceptability of the EEF optimum, there could be a contradiction: though the reduction in fares and long-term parking charges and the increases in road capacity would generally please the public, they would also be aware of the high cost of both strategies.  However, if financed through increased local taxes (or a reduction in other services) this would be likely to cause it to be largely unacceptable to the public, particularly as Merseyside in an economically depressed area which already has high local taxes.

All the best EEF and SOF results include free public transport and free long-term parking, both very costly to the local authority. As these are ongoing costs, presumably to be financed by increasing local taxes, it is unlikely therefore that these strategies would be politically acceptable.  There could also be problems of political acceptability because the strategy does not greatly alter the modal split towards public transport compared to the do-minimum case.







SOF optimum strategy

As for the EEF optimum, the SOF strategy would not be financially feasible.  In any case, Merseyside were puzzled by the increase in road capacity in a supposedly pro-environment strategy which should seek to reduce car travel, particularly for commuters.

Overall, the level of acceptance of the SOF optimum by the public and politicians can be expected to be as for the EEF strategy.  It was considered that the only way to overcome the barriers to acceptance would be through a major re-allocation of central government funds and partnerships with the private sector.



Vienna



Vienna were interested in the OPTIMA methods and results, and welcomed the opportunity the project gave to review transport problems and analytical methods of other European cities.  Regarding the objective functions, they considered that time savings, a main component of the functions, were not the best way to evaluate options and that it would be better to examine modal split to ensure that it was compatible with that proposed in the master plan for the city.  Vienna would also have liked to have extended the list of measures to include fuel taxes, city structure changes and specific facilities for pedestrians and cyclists.



EEF optimum strategy

The barrier to the EEF strategy is that it is politically unacceptable.

The Vienna EEF strategy has a combination of measures that were considered to be unrealistic and so not feasible: in particular to increases in road capacity (+10%) and at the same time to increase public transport frequency (+100%). 

Overall, the strategy would be on the whole publicly acceptable, with the improved conditions for both the public and the private transport systems users, though this is offset by the increase in parking charges.

One political problem which arises is the increase in parking charges (+226%): only if this measure could be implemented gradually over time might the problem be overcome.  A further important political problem could arise as the modal split from the OPTIMA optimum is contrary to that set out in the master plan for transport development in Vienna.



SOF optimum strategy

The combination of measures in the best SOF strategy is similar to the city’s transport plan (‘Transport Concept 1994’).  Even the modal split of 45% for public transport is close to the planned modal split.  On this basis, the best SOF strategy has been judged to be acceptable: the increased attractiveness of the public transport system through the doubling of the frequency this strategy should be acceptable to public transport users. On the other hand car users might resist the increased parking charges (+250%).  Again, the similarity in the modal split figure resulting from this strategy with that specified in Vienna’s master plan renders the SOF optimum politically acceptable on balance.  

The high cost of the strategy, however, renders it infeasible.



Eisenstadt



The Eisenstadt representatives were very  interested in the results, particularly as they had not had a strategic model of the city before the OPTIMA project.  They pointed out that some measures tested were perhaps not suited to a small city, for example the ‘high’ public transport infrastructure option.  They also had some misgivings about the objective functions similar to Vienna’s: that time savings are not an optimal indicator as they only have temporary effects.  They considered a major objective to be the preservation of the city’s compact urban structure.  Given that most journeys are now either on foot, bicycle or private car (little public transport) they would also like to have known the specific effects on walking and cycling as a means of monitoring reductions in C02 emissions.



EEF optimum strategy



For Eisenstadt city all the measures in the EEF optimum strategy were judged to be feasible, provided the financial barriers could be overcome, as it was believed they could be.

The EEF strategy would also be publicly acceptable because of the improvements to the public transport system (increasing the frequency by 100% and simultaneously reducing fares to zero) and to the car transport system.  The disbenefit to motorists from the increase in parking charges (+149%) will be compensated for by the increase of 10% in road capacity.

The strategy would generally be acceptable politically but the increase in public transport frequency (+100%) and the free fares could be a financial problem for the city. In particular it is uncertain whether it would be politically acceptable to use the income from the increased parking charges (+149%) for subsidising public transport.   

SOF optimum strategy

As with Edinburgh, the measures are considered feasible but only in theory as there are economic constraints on their implementation.  There would be particular problems relating to free fares because it is not clear who would pay the subsidy to the public transport company to support the loss of revenue: this could be a barrier which might prove difficult to overcome.

The public and political acceptability of the SOF optimum would be as for the EEF optimum.



Tromsø



The city officials were very interested in the method used, though they found the objective functions to be rather too restrictive: they would have like to have included specifically the benefits to pedestrians and cyclists and any costs to these groups.  They pointed out that accidents and local pollutants, including noise, are normally explicitly taken account of when assessing any local transport scheme in Norway and they were not convinced that OPTIMA’s assumptions took these fully into account.



EEF optimum strategy

The EEF optimum strategy was considered to be feasible in general, but it is important to emphasise that the decrease in public transport fares by 50% is possible only if the authorities increase subsidies to the public transport companies.

Some problems of public acceptability could be anticipated as, though it favours both cars and public transport, pedestrians and cyclists would be critical.

On the whole the EEF strategy would be politically acceptable.



SOF optimum strategy

In Tromsø the main problems of feasibility of the SOF optimum are the financial barriers resulting from the free public transport and the free parking. Free public transport can only be supported if the authorities increase subsidies and free parking is not feasible unless the authorities give grants to the private parking company which has invested in and is currently operating the parking facilities.  There could also be legal barriers to free parking.

Public transport users could experience acceptability problems deriving from the overcrowding caused by the free fares and the reduction in frequency and public transport users might find this unacceptable.  Car users would find the strategy acceptable: though they incur a loss through the higher road pricing charge (2.5 ecu), they are compensated by the free parking and by the savings in travel time following from the increased capacity (+20%).

Political barriers to the SOF optimum could arise from implementation of the new road pricing charge (2.5 ecu) because this cost would add to an existing local fuel tax already levied on the inhabitants, which is dedicated to improve the road system of Tromsø.



Oslo



The Oslo representatives were interested in the methods and results.  However, for both optima they pointed out that reducing  the public transport fare and simultaneously decreasing the frequency could result in an irrational modal split (empty streets and congestion on public transport vehicles).

EEF optimum strategy

Public and political opposition can be expected to arise, particularly from the road pricing increase (to 1.2 ecu), the means to achieve the road capacity increase of 20 per cent and the 26 per cent reduction in public transport frequency. 

Despite this, no financial, institutional, legal or physical barriers were considered likely to hinder implementation of the strategy for very long, provided the technical feasibility issues are solved and political support is provided.  However, some short term concerns remain, due to the limited powers of city authorities in parking policy matters, concerns about walking and cycling conditions after a 20% road capacity increase and the possibility of unforeseen costs on the public transport side.



SOF optimum strategy

Very strong public and political opposition can be expected to arise on the matter of the extreme road pricing increase (7 ecu).  At best, the implementation of this measure would have to be gradual.



Helsinki



The methods and results were of great interest to Helsinki, and they had a number of comments on both. Although the Helsinki results were somewhat surprising to the city officials, the method itself seemed interesting and attractive in that it may give totally new ideas about feasible transport measure combinations. For it to be widely adopted it should be more easily applicable: for example the more detailed tactical model systems with a long model-run-time, currently used in Helsinki, should be replaced by more aggregate strategic models.

They also believed that the OPTIMA approach did not fully take account of environmental and other external effects of the transport system and they felt that transport system quality was not fully assessed.

They also questioned, in the benefit calculations, the fact that government taxes on fuel etc. were calculated as benefits for the system although they are not reimbursed as a whole to be used for the metropolitan area transport system.



EEF optimum strategy

The feasibility of the EEF optimum strategy in Helsinki could be in doubt because the fuel consumption of this strategy exceeds the do-minimum level and this is contrary to international contracts agreed. 





In Helsinki very few car users could approve of the suggested strategy: the vast majority would not although the strategy promotes car use. Common opinion is that public transport should be frequent and less expensive (the strategy suggests an increase in fares of 25% and a decrease in frequency of 30%). Constructing enough off-street parking places instead of the present on-street parking would surely be a public acceptability problem as it seems unnecessary because the streets in the city are fairly wide and suitable for parking and the removal of on-street parking (to increase road capacity) would not please car drivers.



The politicians are representatives of the public so the same comments as for the public can be applied, but in this case costs of environmental and other external effects should be incorporated.  In addition, the EEF optimum strategy may not be acceptable to politicians because the frequency reduction (-30%) on public transport and the fare increase (+25%) together with the road capacity increase (+20%) runs counter to the city’s goal of promoting the use of public transport and keeping car use at its present level in the inner city.  This problem is intensified as there is no increase in car travel costs to correspond to the increase in fares.



SOF optimum strategy

With regard to the SOF strategy there would be problems of financial feasibility relating to free fares because it would be difficult to obtain money to pay the subsidy to the public transport company to compensate for lost revenue.  There could also be problems of technical feasibility because if public transport becomes free of charge, as it is suggested, public transport capacity should be increased simultaneously (the SOF optimum does not include this) and maybe the infrastructure should also be improved. 

The SOF optimum strategy for Helsinki includes free fares which obviously wouldn’t in itself cause problems of public acceptability, but it also includes no change in frequency and so this measure could cause overcrowding of vehicles, which would decrease the level of service and consequently increase the dissatisfaction of users.

The high cost of the strategy could be a barrier.



Torino



The Torino authorities were very interested in the study methods and in the results, even though the results were quite different from those they would have expected.  Regarding the method, they would have preferred to have seen the costs and benefits of the strategies indicated separately for the different users, e.g. car users, bus users, pedestrians and so on.

EEF optimum strategy

Problems of acceptability are perhaps greater for Torino than for any of the other cities.  The main barriers to the EEF optimum are, firstly, that the reduction in fares (-25%)  does not agree with the legal requirement to increase incomes from tickets sales and to decrease subsidy from government; thus the EEF optimum was considered to be infeasible.  It is not possible to decrease the public transport fare by 25% because this would adversely affect the public company’s balance sheet. The increase in capacity (+10%), though feasible in a theoretical way, could be difficult to implement in reality. 

The increase of +500% in the parking charge will be unacceptable to the public and would cause resistance from pressure groups e.g. lobbies of shop owners, automobile clubs, etc..  Finally, some methods of increasing road network capacity (e.g. sidewalk width reductions, removal of parking places, etc.) may cause public acceptance problems.

A main political acceptance problem would be the cost.

SOF optimum strategy

As for the EEF strategy, problems of acceptability of the SOF strategy are greater for Torino than for any of the other cities, being similar to those of the EEF optimum, but rather greater, as public transport fares are reduced by 50 per cent rather than by 25 per cent. 

Public objections would also be similar to the EEF optimum.  In addition, it is possible that the reduction of the public transport frequency (-30%) can cause some problems even with the fare reduction of 50%.  The parking charge increase (+500%) would also be considered to be too high.  The public transport frequency reduction (-30%) might also seem contradictory in view of the public transport system improvement policy (high infrastructure).

Political problems would be as for the EEF optimum, made worse by the higher (50 per cent) fare reduction.



Salerno



The Salerno authorities, both the technical officers and the politicians, were interested in the final results of the OPTIMA study. They agreed with the methods used and the measures examined.

Although they did not agree with the components of the EEF or SOF optima, they agreed  that the difference between the two optima could be explained by the different objective functions.

EEF optimum strategy

The EEF strategy would be generally feasible, though the 50% decrease of the public transport fare could not be sustained unless the government provides a subsidy. This barrier could be overcome by, for instance, reducing the season ticket costs without acting on single-journey tickets; by simply improving the season ticket service or perhaps by increasing the number of different season tickets including creating season tickets aimed at particular groups of users (employees of central offices, pensioners, etc.).

There would be no problem from the public acceptability point of view, especially with the reduction in public transport fares (-50%) and the parallel increase in public transport service frequency by 50%.

There could be moderate political acceptability problems relating to public transport because of the need for the public transport company to be subsidised to reduce fares and increase frequency.





SOF optimum strategy

With regard to the SOF strategy the main barrier to implementation is the necessity that the government subsidises the public transport company to make up for the loss of income resulting from free fares.  This may not be feasible.

There would be no problems with this strategy from the public acceptability point of view, as it favours the users of both the private and the public networks. 

Free fares for public transport, however, would not be politically acceptable if the subsidy is from local government.

10.3	Overall feasibility

The EEF optimum strategies for the medium and small sized cities tended to be feasible, with Edinburgh, Eisenstadt, Salerno and Tromso being given a good feasibility score by the city authorities.  The EEF optimum strategies for the bigger cities, however, tended not to be feasible.  In some case the authorities of the bigger cities stressed the fact that some measures were not realistic in their specific cases or that the values of the measures suggested by the optimisation process were too big or too small.

The SOF optimum strategies suggested by the optimisation process in general were considered not to be feasible, especially because some components appeared to be incompatible with each other or were considered not to be applicable.  Edinburgh and Eisenstadt were the only cities that provided a positive judgement from the SOF feasibility point of view, but they stressed anyway the economic difficulties of implementing those strategies.

The results of the questions concerning the feasibility of the optima suggested that feasibility is viewed by the cities under three headings: financial feasibility, practical feasibility and legislative feasibility.  Each of these is dealt with in turn below.

Financial feasibility

By far the most frequent concern of the city authorities has been the financial feasibility of the proposals.  It is important to note that this was reflected in part by including a shadow price of 0.25 on the PVF, hence indicating that strategies with a positive EEF were a justifiable use of the public funds required.

In five cases (Edinburgh, Vienna, Oslo, Helsinki, Torino) the PVF for the EEF optimum is in fact positive, while in the two smallest cities (Eisenstadt and Tromsø) the PVF, while negative, is very small.  The problem of affordability is only serious for Merseyside, and, to a lesser extent, Salerno.  This is an important result, because it indicates that it should be financially feasible to introduce economically optimal strategies in most cities relying, in some cases, on the ability to finance new measures in part from revenue from fares, road pricing or parking charges.  However, this will depend on the willingness of governments to allocate these revenues to the city authorities.

For the SOF optimum, the problem is more widespread.  Only Oslo generates sufficient finance from other measures to pay for its optimal strategy, and most cities express concern about the financial costs.  However, Vienna considered the financial cost worth incurring to achieve a more acceptable strategy.  It is clear that pursuit of the most sustainable strategies will imply substantial financial outlay in most cities, and that there is a need to try to find slightly sub-optimal strategies which are significantly more affordable.  This is a key task for the follow-up project FATIMA.

In summary, the EEF optimal strategies appear in the main to be financially feasible, as evidenced by the positive or only slightly negative PVF values for seven of the of nine cities.  Thus both the public and politicians can have an expectation that, provided the revenues generated are re-invested in transport, implementation of EEF optima need not be an ongoing cost. For the SOF optima this is not generally the case: the implementation of such strategies therefore depends on whether the strength of feeling of the public and politicians to improve environmental quality exceeds their reluctance to pay for it. 

Practical feasibility

In a few cases, city authorities expressed doubts about the feasibility of the measures tested, and this was reinforced by the tendency to include the upper or lower bound measures in the optimal strategy.  Specific concerns included the higher levels of road capacity increase, which were considered in some cases only to be achievable by new road construction and potentially to cause environmental damage; public transport service reductions, which would result in increased loadings, whose effect was not always modelled; and zero fares and zero parking charges, which would both result in major changes in operating practices and costs.  These issues will be tackled in the follow-up project FATIMA.

Legislative feasibility

In the UK and Italy examples were identified of the need for new legislation to enable optimal strategies to be implemented.  These concern ability to introduce road pricing and to control private parking (for which legislation would in practice be needed in all countries), changes in the UK bus deregulation regime to permit city authorities to influence service levels and fares more directly, and changes in the Italian anti-inflation legislation, which currently requires public transport operators to increase fares and reduce subsidies.  These are important conclusions, and imply that legislative changes should be sought to facilitate optimal strategies.

10.4	Overall public acceptability

In three cities of the nine (Edinburgh, Eisenstadt and Helsinki) the EEF optimum strategy was generally publicly acceptable.  The lack of public acceptability in the other cities was cited as being a result of the penalisation of cyclists and pedestrians (Tromso), the increase of the local taxes likely to be necessary to implement some new measures (Merseyside), the increases of some charges such as road pricing and parking (Torino and Oslo) and the decrease of public transport fare coupled with the increase of frequency (Salerno). 

In four cities of the nine (Edinburgh, Eisenstadt, Vienna and Salerno) the SOF optimum strategy was generally publicly acceptable.  Public acceptance problems for  the other cities included the increase of the local taxes necessary to implement some new measures (Merseyside), the increases of charges such as road pricing and parking (Oslo and Torino) and the overcrowding problems which could arise from decreasing public transport fares while decreasing frequency (Helsinki and Tromsø).

It is important to stress that these views are based on officials' judgements rather than on public consultation.  

The main concerns overall, taking the EEF and SOF optima together, related to road capacity increases and, as might be expected, reduced services, increased fares, road pricing and increased parking charges.  Not surprisingly the deterioration in public transport in Helsinki was considered particularly unacceptable.  The first of these is the most interesting; it suggests that the public are more likely to be concerned by the environmental impacts of such measures than by the benefits of reduced congestion.  In all cases these concerns highlight the need for an effective public relations campaign and for a carefully designed implementation programme.  Where strategies are fully justified, it will be important to present these arguments clearly and allay the fears of the public.  Where a strategy involves both positive and negative measures, the latter need to be preceded, where possible, by the former.

10.5	Overall political acceptability

The EEF optimum strategies are acceptable from the political point of view in only two of the tested cities, (Eisenstadt and Tromso) with the political acceptance for Edinburgh, Salerno and Vienna being ‘neutral’.  In general the main problems are similar to those cited for public acceptability: the penalisation of cyclists and pedestrians, the increase in local taxes necessary in some cases to implement new measures, the increases of charges such as road pricing and parking and the decrease in fares coupled with the increase in frequency.

The SOF strategies were acceptable from the political point of view in only two of the tested cities; Eisenstadt and Vienna.  The main problems are by and large the same as for public acceptability and for EEF political acceptability.

Overall, city officials' assessments of political acceptability were inevitably influenced by their views of feasibility and public acceptability, as reported above.  However, Vienna commented that the SOF optimum was more acceptable than the EEF, since it accorded more closely with their overall approach and the modal split target contained in their master plan.�11.	Comments on the methodology

This section contains the comments made by the cities on the methodology of OPTIMA in terms of the overall method and evaluation used (Sub-section 11.1), the specification of the objective functions (11.2) and the set of measures tested (to the extent that they impinge on the methodology) (11.3).

11.1	The overall method and assessment of strategies

The opinion of the cities on the whole method was, on balance, generally good (though with Tromsø and Vienna less enthusiastic than the others).  Though the OPTIMA results were often at variance with the actual policies of  the cities, in general it was considered that the final results represent the optimum strategies from the economic and sustainable point of view and that difference between the OPTIMA results and the existing policies of the cities were due to the different objectives and calculation of the functions.  Most cities were also satisfied (exceptions being Tromsø, Torino and Vienna) with the method used specifically to select and analyse the strategies.

In some cases (such as in Turin and Vienna) the authorities thought that when assessing strategies and their effects it is important to take into account some indicators of the quality of transport supply and the effect on city structure resulting from the changing attractiveness of zones caused by transport system changes.

The value of the models in assessing strategic issues was widely recognised but some concern was expressed about certain features of some models; for example for Helsinki it was pointed out that the model may not be capable of handling the highest peaks within the peak period which could have indicated deficiencies in public transport capacity.  It was also suspected that the model was not able to predict fully the effects of free public transport, which is outside the range of data on which the model was calibrated.

11.2	The objective functions

Though the method was in general considered a good method of evaluation, almost every city involved in the project would have changed the objective functions by adding some factors that the city authorities believed fundamental for the planning of their specific city. The most frequent concern was with impacts on the local environment and safety; some would also have preferred a greater emphasis on accessibility and land use. The reasons for omitting these objectives were outlined earlier in this paper.  However, it is intended both to analyse accessibility impacts (as an indication of the potential for value capture) and to include fuel consumption in the EEF (as a proxy for environmental and safety implications) in the FATIMA project.  Some concern was also expressed over the emphasis on  time savings in the EEF calculation.

Some city officials would also like to have seen more inclusion of land use measures (which were omitted as not being able to be modelled) and of measures to improve conditions for cyclists, pedestrians and disabled travellers.  These latter measures are, in practice, better designed within the context of an overall optimal strategy.



Specific points made were as follows:

Edinburgh suggested taking into account in the objective functions factors which were directly sustainability related, such as land take, noise and health.  On the same lines, both Vienna and Eisenstadt felt that time savings should not be the main indicator of transport system quality and that other effects, including those on urban form as mentioned above, should be incorporated.  

Edinburgh, Eisenstadt and Tromsø would have preferred the modal split between motorised and unmotorised (pedestrians and cyclists) to have been specifically included in the evaluation process.

It was also pointed out by Tromsø and by Helsinki that accidents and externalities such as local pollutants (including noise) should be incorporated and it was further noted by Tromsø that these are normally explicitly taken into account when assessing local transport schemes in Norway.

Torino would have liked further disaggregation of costs and benefits for the various users (car users, bus users, pedestrians and so on) and providers (public transport authority, government and so on.

Eisenstadt did not agree with the formulation of the objective functions which they felt should have reflected more clearly the structure of the city.

In summary, the main suggestions included:

subdivision of costs into central government, city government, companies, residents, etc.;

inclusion of quality variables;

placing constraints on the costs for the different actors;

inclusion of other variables: noise, land use, environment, etc.

The consultations were very valuable in reviewing the objective functions. This will be an important input to the project FATIMA, (the follow-up to OPTIMA), where there is an opportunity to take into account the suggestions made in the consultation stage of this study.

11.3	The tested measures

As the tested measures were based in part on prior consultation with the cities, the broad set of measures used in OPTIMA were of course universally of great interest. However, some criticism arose on the details of the measures; this included the limits chosen for some measures as some of them were considered not to be feasible for some cities and, despite giving good results in the optimisation, might not be acceptable in practice.  Further, the frequent use of the upper and lower bound values in the optima was sometimes seen as a weakness.  Specific comments made on the measures were as follows.

Edinburgh would liked the effect of varying supply and charges specifically for private non-residential parking to be taken account of in specifying the measures, and to distinguish more clearly between measures for the city centre and measures for other parts of the city.  

Merseyside would have preferred parking supply to be included, not just parking charges. 



Vienna would have liked a wider range of measures, especially the effects of fuel taxes, city structure changes and the provision of facilities for pedestrians and cyclists.  On the other hand Eisenstadt would have omitted measures which they considered not suitable for a city of this size (for example the high infrastructure investment).

12. Consultation with two additional cities

12.1 General

It is part of the OPTIMA project to consult on the outputs, not only with the nine main cities but also more widely in the EU.  To this end two further cities were sought in countries other than those included in the main study.  Though it was not easy to find cities who were prepared to comment on methods and outputs that did not directly concern them, two cities agreed to be approached.  They were the small city of Idstein, close to Frankfurt in Germany, and Stockholm.  

The purpose was to gain professional outsiders’ impartial opinions of the project and the method developed in it and also of its practicability more generally in European cities.  With this in mind, the OPTIMA project with its preliminary results was introduced to technical officers of the two cities prior to eliciting their opinions through consultation.

Key data for these cities is as follows:

�Idstein�Stockholm��Population (‘000)�21�1600��Area (ha)�4330�345500��Density (persons/ha)�4.74�4.63��% pedestrian trips�23�13��% cycling trips�4�8��% car trips�65�31��% public transport trips�8�47��

Generally, both cities were happy to give comments on the OPTIMA approach and method but neither was anxious to comment on the results obtained from other cities.  Despite this, Stockholm did provide limited comments on the results from the other Nordic capital cities, Oslo and Helsinki.









12.2 Comments on the method

Stockholm

The Stockholm discussions on methods began with a review of the model system used in Stockholm.  This is similar to the ones used in Oslo and Helsinki, a so-called tactical model system including network assignment. In Stockholm there are two distinct basic models in use called TIRIM and FREDRIK of which the former is used by the Office of Regional Planning and Urban Transportation and the latter mainly by its developer - a consultancy called Transek AB. Both of the basic models are complemented by the EMME/2 model for the network assignment for both car traffic and public transport. In addition a land use model called IMREL has been linked to the system.  The model system is fairly detailed but consequently slow.

The Stockholm officials were very interested in the OPTIMA strategic approach, and wondered whether it would be possible to replace discrete EEF and SOF optimisations with a single ‘optimum’ objective function satisfying both the politicians and the public, which would result in a strategy that ensures an economic efficient transport system with a high level of quality resulting in sustainable conditions.  (They acknowledged that this is a target and  can hardly be completely achieved).  (This single objective function approach is to be examined in FATIMA).

In the Stockholm case, expert judgement has been the key to strategic decisions, with some model runs made to check that judgement, together with some runs to test sensitivity.  This approach seemed to be related to the lack of an appropriate strategic model for Stockholm, meaning that only a tactical model is available to assess strategic issues, for which it is not designed.  Despite running on a fast computer, the Stockholm tactical model takes several hours to test a single alternative. 

Stockholm has made some steps towards developing their own strategic model, but have so far not been impressed with the often counter-intuitive results it gives.  There was a discussion on the issue of the correct balance between simplicity and detail in a strategic model and after a short examination of some of the OPTIMA results they wondered whether some of the models used produced results which were rather too uncertain.

The officials agreed that if a fast and trustworthy strategic model was made available to them they would find it useful in strategic decision-making and  they would not have any objection to testing the OPTIMA method for Stockholm.  With the detailed and slow tactical model suite they currently have, they could not even think of doing the many runs required, however. 

In conclusion, they found the method to be interesting but would be very time-consuming if only a tactical model is available. The definition of the objective function was felt to be of great importance and thus a difficult task, as is the method of cost-benefit analysis of the outcome.

Idstein

The Idstein representatives found the method interesting. They were particularly interested in the transport model outputs, especially the change in modal split towards cycling and walking, which is an important issue for a small city like Idstein.  Because of this they felt that there should be more explicit emphasis on encouraging non-motorised modes.  In the same vein, with regard to the objective functions, they pointed out that not everything of importance in the system can be given monetary values and it was noted by the Idstein officials that even the sustainability objective function is strongly economically orientated. The emphasis on the benefits from time savings was of particular concern in this respect and they would have preferred the inclusion of more social criteria in the process.

12.3 Comments on the results

As mentioned above, only Stockholm felt able to make useful comments on the results. 

The Stockholm reviewers preferred to make their comments on the results from the other Nordic capitals of Oslo and Helsinki as they had a good knowledge of these cities.  They also considered the traffic systems and the traffic behaviour of the people to be similar in large cities of Scandinavia.  Interestingly, they considered the optima for these two cities, particularly Oslo, to be generally less feasible than did the officials of those cities themselves.

The results for Helsinki were considered not to be feasible in all respects:  this brought the discussion back to the subject of the cost-benefit analysis of the results of the model runs.  In the optimisation process the balance between user savings/costs and public authority or operator revenues/costs is of great importance. As an example the time values used for travellers may affect the results significantly as can be seen in the results of Helsinki in comparison with the other cities that have used higher values of time.

The results for Oslo were also considered infeasible.  In both Helsinki and Oslo the public transport frequency was reduced. This is not feasible nor acceptable to politicians or the public in any of the Nordic countries.  

It was acknowledged, however, that the results were logical given the OPTIMA assumptions and cost-benefit approach used and they were thus convinced of the correct functioning of the method.
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