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ABSTRACT

The objective of the work was to evaluate the potential user response to distance and time based road pricing of a sample of individuals drawn randomly from a group of volunteers in Dublin.   The road use pricing charge levels were selected to match the marginal external costs of car transport i.e. those costs not currently paid by the car user.  Such costs include marginal external costs of congestion, air pollution and noise.    

The project formed part of the EU DGXVII EUROPRICE project where one of the objectives was to evaluate the impact of road use pricing on private transport demand.  Estimates of the marginal external costs of car travel had been previously made for Dublin in an EU DGVII project entitled TRENEN II STRAN and the results were used to select the road pricing charges in the trial.  The distance travelled and travel time of a particular individual’s work trip were noted.  Charges per unit distance and time were applied so that the individual would incur a total charge for their average peak period work trip of 6.4 euro; the average marginal external cost of a peak period trip in Dublin, as estimated by the TRENEN model.
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Although the sample of individuals was relatively small, the indications from the results are worthy of note and further investigation on a larger sample.  A significant reduction in the number of peak period trips was evident;  of the order of 22%, resulting from trip suppression and transfer to other modes. 
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INTRODUCTION

Road use pricing has only recently appeared on the transport agenda in Dublin.   It has been the subject of a scoping study to evaluate its potential as part of the integrated set of measures, currently under implementation in Dublin.  Although the proposed measures including light rail transit, quality bus corridors, stricter parking constraints, environmental traffic cells and enhanced priority for pedestrians are going someway to redress the balance between transportation demand and supply, there still remains a serious shortfall.  This is primarily due to unprecedented car ownership and usage levels as a result of increased economic activity in Ireland in recent years.  The levels of congestion predicted by the Dublin Transportation Initiative  (DTI, 1994) have now been exceeded and hence the search for additional measures to help address the resulting traffic problems in the city.

The EU funded EUROPRICE Dublin pilot-action field trial (O’Mahony et al, 1999) is therefore timely in that it gives an indication of the likely response of the public to road use pricing.  The measurement of user response was a fundamental objective of the pilot-action.  Individuals were given real money budgets from which they could either pay for the road use charges or retain the money if they used alternative methods or modes of travel.  Similar trials using real money budgets have also been conducted in Leicester (Smith, Burton and Tyrer, 1998) and Newcastle (Thorpe and Hills, 1997). Distance and time based charging was the method applied using in-vehicle units specifically designed for the purpose.  The units were also capable of logging several months of trip data, enabling the changes in trip making patterns to be accurately observed when road use charging was applied. 

OBJECTIVES 

The Dublin pilot action involved twenty three participants.   Road use charging was applied on weekdays at rates equivalent to the marginal external cost of car travel, as estimated in the TRENEN II STRAN project (Proost et al, 1998).  The TRENEN calculations were made using an economics optimisation model, which identifies the rates that transport users should pay so that the external costs of their trips are internalised.  The average marginal external cost of a peak period trip in Dublin was found to be 6.4 euro and this was the average peak period trip cost applied to participants in the trial (Gibbons and O’Mahony, 1999).   A very low charge rate was selected in the off-peak period to ensure a significant difference in charge levels between the peak and off-peak periods but the values selected in the off-peak are not related to estimated marginal external costs as in the case of the peak period charges. 

The objectives of the trial were to:

· Evaluate user response if road use pricing were to be introduced in Dublin
· Measure the resulting changes in private transport demand
· Establish the effectiveness of in-vehicle meters  for road use pricing
· Investigate if the pricing levels used, which correspond to the marginal external costs, are effective.
· Note and observe potential problems for a full-scale trial of road use pricing in Dublin.
FEASIBILITY
Before commencing the trial, feasibility issues were examined.  This involved assessing the most suitable type of equipment to be used to meet the objectives of experiment.  Other issues examined during this phase were car insurance implications and positioning of the unit in the vehicles.

Assessment of Road Use Pricing Methods
A selection of the available road pricing methods was examined to evaluate their feasibility and operability for the experiment.  Those considered were cordon type tolling, area licensing and in-vehicle meters.  The methods used in two related trials in Leicester (Smith, Burton and Tyrer, 1998) and Newcastle (Thorpe and Hills, 1997) were also reviewed.  Within the timescale and funding levels of the project, it was considered that road use pricing using roadside infrastructure was not feasible.   When the EUROPRICE project commenced, road pricing had not surfaced on the transport agenda for Dublin and given the general proven political and public acceptability difficulties, such a full-scale experiment would have been premature and perhaps prevented smooth introduction of the measure at a later stage.  On this basis, cordon tolling using smart card and vehicle tags was eliminated from consideration for use in the trial.  

Although area licensing would have been an economical option given that limited equipment is required, it would have presented sizeable difficulties relating to enforcement during the experiment.  Therefore area licensing was also eliminated from consideration.  In-vehicle meters were then examined and for a small-scale pilot-action proved to have certain advantages over the other methods.  The advantages included:

· Road side equipment not required

· The logging facility of the in-vehicle unit (trip details were logged) meant that enforcement was not an issue

· Budget details were stored in the memory of the unit and accurate estimates of the amount spent could be retrieved from the unit’s memory

· The drivers knew at all times how much they were spending on car travel and a running balance of their remaining budget was shown to them on the display panel of the in-vehicle unit (ICU). 

The equipment used was similar in concept to that of the distance based charging method in the Newcastle trial  (Thorpe and Hills, 1997) but GPS was not used in the Dublin trial.  The Dublin equipment had the advantage of being able to log trip data.  The method used to obtain distance measurements from the odometer was similar to that used in Newcastle but in Dublin a combination of distance and time based pricing was applied. 

An in-built password system set up within the software of the ICU ensured that it was tamperproof with regard to both distance and time measurement as the calibration values for distance measurement and the clock can only be accessed by passwords, known only to the researchers.    Evidence that an ICU has been disconnected from the tachometer could be detected when the data was downloaded from the ICU.

The aim of the trial was to concentrate on peak period work trips within the greater Dublin area.  In this context, the in-vehicle meters had one disadvantage in that they did not stop charging when the vehicles left the city area.   However, in a sister trial in Athens (O’Mahony et al, 1999), where the aim was to reduce the general level of car use regardless of geographical position, the ICUs proved to have distinct advantages over point based charging methods.   In future work it is planned to develop the meter further to function within a virtual cordon by integrating it with GPS. 

Car Insurance Implications

One of the queries to be addressed in the early part of the feasibility study was the impact, if any, on car insurance premiums for those individuals participating in the trial.  The insurance companies contacted in this regard considered the ICU to be similar to a taximeter and agreed to leave insurance premiums unchanged.  

Positioning of the ICU in the Vehicle

In most vehicles the ICU was positioned to the left of the steering wheel and within view of the driver.  In some cases where the individuals were concerned about security,  the ICU was placed in the glove compartment but could be removed to allow details of the budget to be viewed by the car driver at any time.

THE  IN-VEHICLE CHARGING METER (ICU)

The ICU is a programmable display and data logging instrument specifically for use in logging 'trip data' and displaying road use costs and depleting budget to the car driver.  It is an 'in-car' instrument and in most respects is a 'one-fits-all' solution in that it can be retrofitted to almost all models of car.  It interfaces to, in most cases, existing vehicle instrumentation.  Vehicle speed and distance travelled are determined from the tachometer. 

The ICU records details of a driver's car usage, such as number of trips, distance and duration of the trip over an extended period (up to 3 months).  In addition, it can calculate a cost for each trip according to a predetermined formula.  The cost may include components related to congestion pricing as well as the conventional cost elements  such as fuel, wear and tear and depreciation, if required.  The particular pricing mechanism, with some restrictions, may be chosen by the researcher.  Feedback on cost is provided to the drivers by means of a display panel.

The recorded data is stored in non-volatile memory and may be uploaded to a spreadsheet package via a serial interface at any time.  Windows '95 based software is provided to configure the ICU and to retrieve the experimental data.  

Costing Function

As stated earlier, distance and time based pricing was used, the form of which is as follows:



C = a D + b T
where C = Generalised Cost, D = Trip Distance, T = Trip Time and a, b = coefficients (or weights), effectively charge rates

The charge level is therefore a function of the distance (primary) and time (secondary) of the trip and the charge rates. As all of the parameters are known (or can be estimated in the case of trip time), the approximate cost of the trip is generally known prior to departure.

ROAD USE PRICING REGIME
A project related to the work of the EUROPRICE trial was the TRENEN II STRAN project funded under EU DGVII.   It estimated the marginal external costs of transport including pollution, congestion, noise and accidents.  An evaluation of these costs was conducted for Dublin as part of the TRENEN II STRAN project (Proost et al, 1998) and these values have been used in determining the road use pricing regime applied in the Dublin EUROPRICE trial.   

The aim was to apply a road use charge level equivalent to the marginal external cost of a peak period trip in Dublin.   The rates per unit distance and unit time were selected and programmed into the ICU such that the average total peak period trip was 6.4 euro   This was done by noting in advance the average distance travelled and time taken by an individual for their work trip.  Distance and time rates were then selected so that the total cost of the trip would be 6.4 euro.  Drivers living closer to work were therefore charged higher rates per unit distance and time. As the individuals are informed at all times of the charge rates applying at any given time, they have the option of reducing the total cost of their trip if they change route to reduce distance or travel time.  A standard balance between distance and time pricing of 3:2 was used, the only criterion being that the time based part of the charge should be less than that of distance to eliminate the potential dangers of time based pricing suggested by Bonsall and Palmer (1997). Further work would be required to identify the ratio for optimum user response and safety.  The only criterion used in the selection of the off-peak charges was that there would be a significant increment between the peak and off-peak period charges.   The selection of charge levels requires further work as only limited study of this issue was allowed here.

Work Programme
The field trial work lasted four months.   Firstly the in-vehicle meters were installed in the cars and calibrated.  The latter involved estimating the number of pulses from the odometer for each mile travelled by driving a standard mile and inputting the value to the ICU.   Phase 1 then commenced where the ICUs logged baseline car trip information made for three weeks.  During Phase 1, no information was displayed on the display panel to the car drivers.  On completion of Phase 1, Phase 2, again lasting three weeks, was initiated where road use charging was applied in line with the pricing regime described above.   After Phase 2, the participants were interviewed and the ICUs removed from the vehicles.   The work programme for the trial is presented in Table 1.

	WEEK NO.
	PHASE

	Week 1
	Installation of in-vehicle meters in cars and initialisation of  Phase 1

	Week 2 – Week 4
	Phase 1 – baseline data collection

	Week 5
	Initialise Phase 2

	Week 6 – Week 8
	Phase 2 – road use charging

	Week 9
	Interview participants to investigate response 

	Week 10
	Download trip data from meters

	Week 11
	Uninstall instrumentation

	Week 12 
	Interview individuals to observe response

	Week 13 – Week 18
	Analysis of trip data and interviews


Table 1  Work Programme

SAMPLE

The sample of individuals was selected from a set of volunteers, who had responded to a call for participation.   A larger sample would have been preferable but willingness to participate was affected by the requirement to have an ICU installed in the car of the volunteer.  The socio-economic characteristics and preferences relating to transport choices of the sample are described below.  These data have been compiled from a detailed questionnaire given to the participants for completion before commencement of the trial. 

Characteristics of Sample
The characteristics of the participants are presented in Table 2

	Gender
	No.
	Age
	No.
	Employment
	No.
	Salary (Euro)
	No.

	Male
	9
	21-25
	4
	Secretary
	3
	< 12,699
	2

	Female
	14
	26-30
	2
	Researcher
	3
	12,700-25,399
	12

	
	
	31-35
	1
	Counsellor
	1
	25,400-38,099
	4

	
	
	36-40
	4
	Admin Officer
	1
	38,100-50,799
	3

	
	
	41-45
	4
	Lecturer
	3
	50,800-65,499
	0

	
	
	46-50
	1
	Technician
	3
	>65,500
	2

	
	
	51-55
	4
	Engineer
	2
	
	

	
	
	56-60
	0
	Insurance Clerk
	2
	
	

	
	
	61-65
	3
	Lab Scientist
	5
	
	


Table 2.    Characteristics of the Sample

Trip to Work

Morning work trip start times for the sample range from 7.30 – 8.45 and evening work trip start times from 17.00 – 19.00 although most leave work between 17.00 and 17.30.   Work trip distances range between 1.6  - 32 kms.   79% consider their journey to work to be on congested routes whereas 21% suggest that congestion is not a problem.  All individuals have free parking places at their place of work but the demand for parking is quite high and some of the sample experience difficulties if they arrive much later than 9.00 am.   Some work on flexitime schedules but the majority are required to commence work at 9.00 and finish at 17.00.

86% drive alone to work whereas 14% drop family members to other destinations on their way to work.  85% select the quickest route to work whereas 8% choose the shortest and 7% have more detailed constraints.    As part of the initial questionnaire to the sample they were asked if they had ever changed route.   If they answered yes, they were asked to rate the following in terms of importance: to avoid congestion, to save time, to save fuel or boredom.  The reasons consistently receiving a high rating from the participants were ‘to avoid congestion’ or ‘to save time’.  ‘Saving fuel’ and ‘boredom’ received lower ratings from most individuals.  This finding indicates the relative importance of congestion and time savings over money savings. 

It was interesting to investigate the public transport alternatives available to the sample.   86% indicated that they lived within 10 minutes walk of a bus stop and in fact 83% of these had less than 5 minutes of a walk to the stop.  64% require no bus change for their work trip from home whereas 21% require one change en route.  57% indicated that the bus or DART (urban rail service on the east side of the city)  has a stop within 5 minutes walk of their work place and for 43% the walk to their place of work from the public transport stop is 5 – 10 minutes.  

11% indicated that they take public transport for their trips to work 1-2 times per week with a similar percentage taking it more than 2 times per week.  42% suggest they take it 1-2 times per month and 36% never use public transport for their trip to work.  The latter group of individuals was questioned further to investigate the reasons for their choice.  The reasons rated high in importance were ‘that public transport slower than car’, ‘public transport is unreliable’, ‘public transport is uncomfortable’ and ‘weather’.  It should be noted that the bus service in Dublin has a poor image and is generally considered unreliable in terms of travel times.  To give an indication of the cost of a work trip by public transport the individuals were asked to price a typical trip.  The cost of the trip to work for 57% would be less than 1.27 euro each way and 79% indicated it would be less than 1.9 euro.   These estimates were checked to ensure that accurate estimates were made by the participants.  41% said that they had experienced waiting times for public transport of 5-10 minutes whereas 47% suggested waiting times of 10-20 minutes.  12% rated public transport to be faster than car in getting them to work, 24% rated  both modes to be similar in terms of travel times, 46% rated the public transport service as twice as slow, 6% three times as slow and 12% more than three times as slow.  

Non-work Trips

In terms of non-work trip purposes, 93% use their car for shopping, 86% for visiting friends, and 86% for recreational trips.  These levels of usage indicate a high level of dependency of the sample on the car as a mode of transport.  14% of the sample indicated that they walk or cycle for some non-work trips and 7% said they use public transport for these trips. 

Attitudes to Transport Related Issues 

The individuals in the sample were asked to rate the advantages and disadvantages of using their car.   The advantage rated the highest was ‘the car is there when you need it’ followed by ‘it is accessible’ and ‘it is comfortable’.  The advantage receiving the lowest rating was ‘the car is a status symbol’, followed by ‘car safety’ and ‘the car is more economical’.  In terms of the disadvantages, the disadvantage rated very highly was that ‘the car adds to traffic congestion’ followed by concerns about ‘air pollution’.  The disadvantages rated the least important were ‘responsibility for driving rests on you’ and ‘car use is unhealthy’.    When requested to rate the importance of their car in their lives, 36% gave it a rating of 10 (1- not important, 10 – very important), 21% rated it 9, 7% rated it 8, 21% rated it 7, 7% rated it 6 and 7% rated it 4.   

The responses to two of the questions, relating to fuel costs, put to the participants are shown in Table 3. 

How much do you spent on fuel each week (Euro)?

	Amount
	No.
	Amount 
	No.
	Amount
	No.

	12.7 - 19.05
	13
	19.05 - 25.4
	8
	25.4 - 31.75
	2


By how much would fuel prices have to be increased for you to change transport mode?  (Current fuel prices are 0.7 euro / litre)

	Amount 
	No
	Amount
	No
	Amount
	No
	Amount 
	No
	Amount
	No

	1
	5
	1.14
	2
	1.27
	2
	2.54
	5
	6.35
	1


Table 3.  Questions relating to fuel costs

Five individuals did not answer the second question in Table 3, one suggested they had no idea at what price of fuel they would change transport mode and one would not take it into consideration.  

The issue of road use pricing was raised with the participants before commencing the trial. 79%  had heard of road use pricing but 21%  had not.   55% said they were not in favour of it as a transport measure and 45% suggested they were.  In rating the advantages of road use pricing,  29% gave a high rating to ‘it would be quicker to get to work due to less congestion if road use pricing was introduced’.  The other advantages receiving relatively high ratings were ‘improved quality of life due to less pollution’ and ‘better public transport’.   It should be noted that whilst a list of advantages were put to the participants for rating, the issue of hypothecation of revenue to public transport was not discussed with the individuals prior to answering the question.  The disadvantages receiving high ratings included ‘road use pricing is unfair to the less well-off’ and ‘road use pricing would be an additional tax’.  Interestingly ‘the measure would contribute to decline of city centre’ was not thought to be a serious disadvantage.

The sample was then asked at what road use charge per week would they consider changing mode for some trips.  The breakdown of results in presented in Table 4.  Four individuals were very opposed to road use pricing and did not answer the question.  When asked to identify the potential difficulties of introducing road use pricing ‘the lack of alternative modes of transport’ featured highest followed by ‘public acceptability’.  The difficulties rated not that important were ‘technical difficulties of pricing methods’ and ‘businesses unwilling to support it’.  

At what road use price in euro per week would you consider changing mode for some trips?

	Charge (euro/wk)
	No
	Charge (euro/wk)
	No
	Charge (euro/wk)
	No
	Charge (euro/wk)
	No
	Charge (euro/wk) 
	No

	12.7
	7
	19
	2
	25.4
	4
	32
	4
	45
	2


Table 4.  Answers to road use pricing question

RESULTS

The trip data during both Phase 1 and Phase 2 were analysed in terms of four main variables:  number of trips, time spent in vehicle, distance travelled by vehicle and amount of money spent on road use pricing.  These four variables were disaggregated further to peak and off-peak periods resulting in a total of 12 variables.   The value of each variable in Phase 2 was measured against that in Phase 1 and a percentage difference calculated to estimate the impact of road use pricing on the individuals in the sample.   

A summary of the results is presented in Table 5.  It can be noted that in each case there is a relatively large reduction for each variable in the peak period with less noticeable trends elsewhere.  Generally, there was a reduction in all variable ‘totals’ but less evidence of a trend for off-peak period travel.

	VARIABLE (per week)
	AVERAGE / WEEK
	AVERAGE / WEEK
	% CHANGE
	t-test result (>1.725 - 95% conf)

	Total Trips
	24.5
	23.1
	-5.7
	1.38

	Peak Trips
	10.2
	8.0
	-21.6
	3.63

	Offpeak Trips
	14.3
	15.1
	+5.6
	0.95

	
	
	
	
	

	Total Travel Time (mins)
	422.6
	382.7
	-9.4
	1.82

	Peak Travel Time (mins)
	234.8
	193.2
	-17.7
	2.9

	Offpeak Travel Time (mins)
	187.8
	189.5
	+1.0
	0.11

	
	
	
	
	

	Total Distance Travelled (km)
	158.5
	138.9
	-12.4
	1.87

	Peak Distance Travelled (km)
	74.7
	56.2
	-24.8
	3.49

	Offpeak Distance Travelled (km)
	83.8
	82.7
	-1.3
	0.12

	
	
	
	
	

	Total Amount Spent
	39.9
	32.8
	-17.8
	2.34

	Amount Spent in Peak Period
	28.9
	22.3
	-22.6
	0.18

	Amount Spent in Offpeak Period
	10.9
	10.5
	-1.0
	0.4


Table 5
Impact of Road Use Pricing on Indicator Variables

The fact that there has not been a significant impact on off-peak variables would indicate that there has not been a sizeable shift of trips from peak periods to off-peak periods.  Changing trip time did not appear to be a significant response, although two of the car drivers admitted trying to complete their work trips outside peak periods.  Although there may be some movement of trips to the off-peak period, trip suppression and transfer to other modes also contributes to the significant impact of road use pricing during peak periods. 

The results for each car driver for the ‘number of trips made’ variable are presented in Table 6.  The average over the three weeks of each phase are presented.   ‘Distance travelled’ was the next variable examined and the results are presented in Table 7.  A similar set of results was obtained for ‘time spent in vehicle’ but they are not presented here due to space limitations.  The last variable examined was the amount of money spent on road use pricing.  In this case, a hypothetical amount was evaluated for the Phase 1 trips (i.e. notional charge - the amount that individuals would have had to pay if road use pricing was imposed during Phase 1) using the same charge levels as in Phase 2.  The difference in amount spent on road use pricing between Phases 1 and 2 and its relationship with income level are presented in Figure 1, where there is little evidence of correlation. 

Trips patterns of individuals change day by day and week by week regardless of external incentives such as road use pricing.  As one might expect therefore variations are evident in the results.  The paired t-test used in the statistical analysis (Table 5) was identified as one means of establishing if the variations exhibited between Phases 1 and 2 were significant to suggest an impact on the users.  The test proved useful in this context as it allowed the inherent variation in the results to be, to some extent, removed from the impact of road use pricing. 

When the sample was interviewed regarding the reduction in car trips made during peak periods, some individuals stated that they had used public transport, others cycled instead of using the car and some avoided making non-essential trips, particularly during peak periods.    The data suggests that such responses were made by the individuals a couple of times per week.  Only three individuals made a significant effort not to use their car for their work trip for all of the Phase 2 period.  For individuals who did change behaviour, the incentive was primarily monetary, as expected.  There was little possibility to observe quantitatively changes in route as the ICU did not have GPS capability.  Route change was not reflected as a significant impact in the interviews.

	Driver
	Total Trips
	Peak Trips
	Off-peak Trips

	
	Ph 1
	Ph 2
	Diff
	Ph 1
	Ph 2
	Diff
	Ph 1
	Ph 2
	Diff

	1
	14.00
	15.00
	1.00
	9.67
	12.67
	3.00
	4.33
	2.33
	-2.00

	2
	23.33
	21.00
	-2.33
	13.67
	11.00
	-2.67
	9.67
	10.00
	0.33

	3
	22.33
	33.00
	10.67
	9.67
	10.67
	1.00
	12.67
	22.33
	9.67

	4
	15.00
	9.67
	-5.33
	4.67
	2.00
	-2.67
	10.33
	7.67
	-2.67

	5
	14.67
	9.67
	-5.00
	4.67
	4.67
	0.00
	9.00
	5.00
	-4.00

	6
	35.33
	33.67
	-1.67
	15.00
	7.00
	-8.00
	20.33
	26.67
	6.33

	7
	14.67
	20.00
	5.33
	9.33
	6.00
	-3.33
	5.33
	14.00
	8.67

	8
	11.00
	13.33
	2.33
	6.00
	6.00
	0.00
	5.00
	7.33
	2.33

	9
	20.67
	17.00
	-3.67
	5.33
	3.33
	-2.00
	15.33
	13.67
	-1.67

	10
	20.67
	20.67
	0.00
	10.67
	9.33
	-1.33
	10.00
	10.00
	0.00

	11
	18.00
	21.00
	3.00
	5.33
	6.67
	1.33
	12.67
	14.33
	1.67

	12
	35.00
	38.33
	3.33
	11.33
	8.00
	-3.33
	23.67
	30.33
	6.67

	13
	32.00
	25.33
	-6.67
	11.00
	11.00
	0.00
	21.00
	14.33
	-6.67

	14
	32.33
	26.00
	-6.33
	12.33
	5.00
	-7.33
	20.00
	21.00
	1.00

	15
	13.00
	13.00
	0.00
	10.00
	5.33
	-4.67
	3.00
	7.67
	4.67

	16
	16.33
	15.67
	-0.67
	6.33
	0.67
	-5.67
	10.00
	15.67
	5.67

	17
	16.00
	14.00
	-2.00
	5.00
	1.33
	-3.67
	11.00
	12.67
	1.67

	18
	16.33
	19.67
	3.33
	8.00
	9.00
	1.00
	8.33
	10.67
	2.33

	19
	17.33
	12.67
	-4.67
	7.67
	7.00
	-0.67
	9.67
	5.67
	-4.00

	20
	55.00
	49.00
	-6.00
	20.33
	20.67
	0.33
	34.67
	28.33
	-6.33

	21
	45.00
	39.00
	-6.00
	22.50
	20.00
	-2.50
	22.50
	19.00
	-3.50

	22
	39.00
	30.67
	-8.33
	10.50
	7.67
	-2.83
	28.50
	24.33
	-4.17

	23
	35.33
	34.67
	-0.67
	16.33
	10.00
	-6.33
	19.00
	24.67
	5.67


Table 6.  ‘Number of trips made’ Results

CONCLUSIONS

In spite of the statistical implications of a small sample and the fact that in such a case the benefits accruing to road use pricing, such as improved travel times, are not experienced by the participants, some useful conclusions can be drawn from the project.

· In terms of user response,  there appeared to be a significant reduction in car use; a 22% reduction in trips during the peak period.    One can be 99.5% confident that road use pricing is affecting this reduction in private transport demand.

· There were also some impacts on total car travel demand of the order of a 3.4% reduction in trips but in the case of the off-peak period the individuals appeared to be indifferent to the charges. This is understandable in that the pricing levels assigned to the off-peak period were relatively low.

· The in-vehicle units used in the project were very effective in applying distance and time based charging.  The data logging ability of the units was also useful and eliminated the requirement for travel diary keeping.

	Driver
	Total Distance Travelled (kms)
	Distance Travelled in Peak  Periods (kms)
	Distance Travelled in Off-peak Periods (kms)

	
	Ph 1
	Ph 2
	Diff
	Ph 1
	Ph 2
	Diff
	Ph 1
	Ph 2
	Diff

	1
	64.9
	59.3
	-5.6
	47.5
	51.8
	4.3
	17.4
	7.5
	-10.0

	2
	80.5
	96.7
	16.1
	64.5
	68.6
	4.1
	16.0
	28.1
	12.0

	3
	106.3
	122.8
	16.5
	53.3
	41.2
	-12.2
	53.0
	81.3
	28.3

	4
	98.7
	56.1
	-42.5
	31.1
	14.9
	-16.2
	67.5
	41.2
	-26.3

	5
	168.1
	30.0
	-138.1
	59.3
	14.5
	-44.8
	108.8
	15.5
	-93.3

	6
	106.2
	83.0
	-23.2
	33.1
	22.3
	-10.8
	73.2
	60.7
	-12.4

	7
	82.1
	87.5
	5.5
	53.7
	39.2
	-14.5
	28.4
	48.4
	20.0

	8
	13.5
	16.6
	3.1
	5.5
	7.0
	1.5
	8.0
	9.6
	1.6

	9
	138.1
	109.2
	-28.9
	39.5
	18.4
	-21.1
	98.7
	90.9
	-7.8

	10
	46.7
	51.3
	4.6
	26.0
	19.7
	-6.3
	20.7
	31.5
	10.8

	11
	58.9
	60.8
	1.9
	26.7
	20.1
	-6.6
	32.2
	40.7
	8.5

	12
	93.2
	86.1
	-7.1
	48.7
	37.8
	-10.9
	44.4
	48.2
	3.8

	13
	115.6
	112.0
	-3.6
	68.0
	63.8
	-4.2
	47.7
	48.3
	0.6

	14
	52.4
	48.7
	-3.7
	22.6
	16.2
	-6.4
	29.8
	32.5
	2.7

	15
	57.2
	55.2
	-2.0
	41.2
	39.3
	-1.9
	16.0
	16.0
	0.0

	16
	126.5
	115.4
	-11.1
	19.0
	0.7
	-18.4
	107.4
	114.8
	7.3

	17
	66.6
	46.5
	-20.1
	23.2
	5.9
	-17.3
	43.4
	40.7
	-2.7

	18
	88.0
	97.2
	9.2
	50.9
	53.2
	2.3
	37.1
	44.0
	6.9

	19
	205.3
	146.3
	-59.1
	91.8
	91.8
	0.0
	113.5
	54.5
	-59.0

	20
	154.0
	138.8
	-15.3
	65.5
	51.5
	-14.0
	88.6
	87.2
	-1.3

	21
	119.5
	81.7
	-37.8
	82.5
	35.4
	-47.1
	37.0
	46.3
	9.3

	22
	40.2
	93.0
	52.8
	6.0
	23.2
	17.1
	34.1
	69.8
	35.7

	23
	223.4
	192.4
	-31.0
	107.3
	67.3
	-39.9
	76.2
	125.1
	48.9


Table 7.  ‘Distance Travelled’ Results

· 55% of the sample stated they were not in favour of road use pricing but 45%  suggested they were.  In rating the advantages of road use pricing,  29% gave a high rating to ‘quicker to get to work due to less congestion’.   The disadvantages receiving high ratings by the sample included ‘unfair to less well-off’ and ‘an additional tax’. 

· The ‘lack of alternative modes of transport’ and ‘public acceptability’ were rated as the most serious potential problems if road use pricing were to be introduced in Dublin.

· Given the small sample size, the results can only be used as indication of user response.  Clearly the results require validation on a much larger sample.  The success of the pilot-action indicates that there should be no particular difficulty in running a similar experiment on a larger sample. 
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Figure 1.  Relationship between income range level of participant and difference in amount spent on road use pricing between Phase 1 (notional) and Phase 2.
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