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INTRODUCTION

The National Safety Council commissioned this study of the benefits and costs of the Government Road Safety Strategy 1998-2002. The terms of reference are set out in full in Annex A. Essentially the aims of the assignment are to:

· Develop a provisional robust estimate of the overall cost benefit of the Government Road Safety Strategy 1998-2002, focussing on the priority objectives set out in the strategy which need to be achieved to ensure success.

· Assess the adequacy of the system of collecting, storing and analysing road accident data which is required to support robust cost benefit analysis, future measurement of success and as an information base to support required actions.

· Recommend an appropriate method of valuation, for road safety purposes, of loss of life, serious and other injuries and material damage, having regard to present differences in valuation methods between the National Roads Authority and the Irish Insurance Industry and having regard also in this context to international practice and the need to generate comparable data for EU and ECMT purposes.

· Recommend a methodology for the development of a comprehensive cost benefit approach to Irish road safety policies and strategies, identifying key deficiencies in present arrangements and systems and setting out practical suggestions for remedying these, including the allocation of tasks between different players.

Peter Bacon & Associates Economic Consultants conducted the assignment during the period April – June 1999. A Steering Group, comprising representatives of the Department of the Environment & local Government, National Safety Council and the National Roads Authority provided overall guidance, advice and commentary during the assignment. In addition, the consultants received considerable assistance during the course of their enquiries from the Garda Siochana (National Traffic Bureau), the Irish Insurance Federation, Guardian-PMPA Insurance, Hibernian Insurance. However, the consultants are solely responsible for the contents of the Report.  

EXECUTIVE SUMMARY

Government Strategy for Road Safety 1998-2002

1.
A progressive and systematic approach to road safety is increasingly acknowledged to demand a formalised road safety Strategy. National road safety strategies have been developed by a number of EU member states, including the UK, Sweden, Finland and the Netherlands, all countries considered to have a high level of performance in relation to road safety. At present Northern Ireland authorities are reviewing a 3-year Road Safety Plan for Northern Ireland which was published in mid-1995.

2.
With publication of The Road to Safety, a strategic process is established in Ireland which is systematic and efficient, by focusing the efforts of implementing agencies on common and co-ordinated priorities; and by setting demanding targets for road safety. The Strategy calls for intensified and sustained efforts from these agencies. At Government level, responsibility for co-ordinating implementation of the Strategy has been assigned to the Minister for the Environment and Local Government in co-operation with the Minister of State at the Department of the Environment and Local Government with responsibility for road safety. The High Level Group (HLG) on Road Safety is mandated to provide independent monitoring of the progress of the Strategy and to make recommendations to the Government for updating and adjustment.

3.
The primary target for the Strategy is a reduction in road accident fatalities. This approach is consistent with the EU Road Safety Programme 1997-2001, which states that "the number of fatal casualties is still the clearest parameter by which to measure the development of the road safety situation for large populations". The Strategy aims to reduce Irish road fatalities by 2002 by a minimum of 20 per cent on their 1997 level. The 20 per cent minimum reduction target is also applied to serious injuries from road accidents of which some 2,182 were suffered in 1997. Supporting targets are set for the key action areas of speeding, alcohol and seat belt wearing. These supporting targets are designed to achieve the following goals by 2002:

· reduce the incidence of excess speeding by 50 per cent from present levels

· increase the wearing of front and rear seat belts to at least 85 per cent

· reduce by 25 per cent the number of fatal road accidents (commonly drink related) occurring between the hours of 9pm and 3am and

· implement specific accident reduction measures at more than 400 additional road locations.

4.
The present study provides preliminary robust estimates of the economic benefits and costs associated with the strategy, as well as exploring a number of approaches to the valuation of life and differences in estimates of the cost of road accidents measured from insurance industry sources and road safety agencies. Recommendations for future development and refinement are also contained in the Report.

Provisional Robust estimate of the Overall Benefit Cost Ratio of the Government Strategy for Road Safety

5.
The overall conclusion of the economic analysis undertaken is that implementation of the strategy will give rise to very significant net economic benefits relative to the additional costs that will be incurred. In summary it is estimated that over the period of implementation the benefit cost ratio will be 4.5:1 rising to an annual benefit cost ratio of 8.3:1 after implementation of the strategy is completed. Thus, achieving the goals of the strategy, involving additional cumulative costs of about £120.2 million over the period 1998-2002 will give rise to estimated economic benefits of over £536 million over this period. Subsequently, annual benefits of around £182 million are expected against an annual cost of maintaining the strategy of about £22 million.

6.
Even on the basis of insurance industry estimates of the costs of road accidents, which do not capture all of the economic benefits associated with reductions in fatalities or injuries the benefit cost ratios are very favourable. In broad terms these insurance industry estimates represent about half the total economic costs of road accidents. These are estimated at 2.2:1 and over 4.5:1, respectively in the period of implementation and subsequently. Indeed even if there were a significant undershooting of the overall objectives of the strategy, it is estimated that implementing the strategy would be economically advantageous. 

7.
Therefore, it is recommended that priority should be assigned to maintaining or indeed accelerating the deployment of resources required to give effect to the strategy. The estimated benefit cost ratio associated with the strategy is sufficiently high as to support the commitment of significant additional resources if it is deemed that planned deployment of resources are not sufficient to achieve the objectives of the strategy.

8.
In summary the value of estimated savings in casualties and costs as a result of the Strategy are shown in Table A.

Table A: Estimated Benefits of the National Road Safety Strategy 1998-2002

	
	Fatalities
	
	Serious Injuries
	
	  Minor Injuries
	
	Total

	
	Number
	  Value (£m)
	Number 
	  Value

(£m)
	Number
	  Value

(£m)
	Value 

(£m.)

	1998
	14
	11.0
	65.5
	10.5
	317.2
	5.5
	27.0

	1999
	39
	30.6
	181.1
	29.0
	877.6
	15.2
	74.8

	2000
	57
	44.8
	261.8
	41.9
	1,268.9
	21.9
	108.6

	2001
	75
	58.9
	349.1
	55.8
	1,691.8
	29.2
	143.9

	2002
	94
	73.8
	445.9
	71.3
	2,160.0
	37.3
	182.4

	Totals
	279
	219.1
	1,303.4
	208.5
	6,315.5
	109.1
	536.7


9.
Thus, it is estimated that the total economic benefit of achieving the targets set, excluding any incidental savings from a decrease in material damage, will be about £536 million in the period 1998-2002.

Estimated Costs of the Strategy

10.
Two broad categories of costs are involved in implementing the Strategy, namely those relating to non-enforcement matters and additional costs arising predominantly in respect of additional Garda enforcement operations aimed at securing greater legal compliance. The estimated cost of implementing the actions under this heading identified in the timetable for key actions of The Strategy are summarised in Table B. Some initiatives will involve no additional costs or will be self-financing. As a result, this table is not a comprehensive statement of all activities and initiatives, but includes only those for which additional net costs are projected. 

11.
A summary of total current and projected costs under Operation Lifesaver derived by An Garda Siochána is contained in Table C. These costs are based on the best estimates available within the Garda and from the experience that has been gained to date in the initial period of Operation Lifesaver. 

Table C: Estimated Garda Costs under Operation Lifesaver (1998 -2002), 

(£ Million)

	
	1998
	1999
	2000
	2001
	2002

	Salary Cost
	10.8
	10.7
	11.0
	12.5
	12.5

	Fleet Cost
	1.5
	  1.5
	  1.6
	  1.6
	  1.6

	Equipment Cost
	0.6
	 0.3
	7.3
	0.2
	 0.2

	Ancillary Costs
	
	
	
	
	

	Breath Testing
	0.6
	 0.6
	 0.5
	0.4
	 0.2

	Fines on the spot
	0.7
	 0.9
	  1.1
	    -
	    -

	GNTPB
	0.3
	  0.3
	0.3
	 0.3
	 0.3

	Postage Costs
	-
	  0.1
	0.1
	    -
	    -

	Total
	14.5
	14.4
	21.9
	15.0
	14.8


Source:
An Garda Síochána

12.
Taking all of the above and other minor costs into consideration means that the cumulative cost of implementing the strategy is estimated at £120.2 million for the years 1998-2002.

Table B: Estimate of Net, Costs (Excluding Enforcement) Arising from Implementation of the National Road Safety Strategy

(£ Million)

	
	Total  Cost
	1998
	1999
	2000
	2001
	2002

	EDUCATION AND INFORMATION
	
	
	
	
	
	

	new resource material for input to the primary school curriculum (NSC)
	0.115
	
	0.055
	  0.020
	  0.020
	  0.020

	new material and programmes for the post-primary sector (NSC)
	0.370
	
	
	  0.330
	  0.020
	  0.020

	develop awareness campaigns on speeding, drink driving and seat belt wearing (NSC)
	5.097
	0.670
	0.954
	  1.050
	  1.154
	  1.269

	more actively support initiatives at local authority and community levels (a)
	4.089
	0.008
	0.030
	  1.346
	  1.350
	  1.355

	ENGINEERING
	
	
	
	
	
	

	complete low cost remedial measures at  400 high accident locations (NRA)
	8.964
	1.364
	1.600
	    2.000
	  2.000
	   2.000

	implement 5 year programme for traffic calming on the national network  (NRA)
	9.000
	1.500
	1.750
	    1.750
	  2.000
	   2.000

	develop and extend Safety Audit and Safety Check procedures (NRA)
	1.550
	
	0.050
	    0.250
	   0.500
	   0.750

	actively deploy ice-detection monitoring system (NRA)
	2.537
	0.372
	0.815
	   0.400
	   0.450
	   0.500

	(add cost of NRA monitoring implementation of its programme)
	0.170
	
	0.020
	    0.050
	  0.050
	  0.050

	programme of accident counter-measures for non-national roads (LA’s and NRA) 
	0.120
	
	0.020
	  0.050
	  0.050
	

	LEGISLATION/REGULATIONS
	
	
	
	
	
	

	obtain quality certification for Driver Instructor Register (DIR)
	0.005
	
	0.005
	
	
	

	examine and decide on revised arrangements for testing samples for drugs (MBRS)
	0.100
	
	0.050
	  0.050
	
	

	RESEARCH
	
	
	
	
	
	

	carry out a comprehensive national speed survey (NRA)
	0.250
	
	0.100
	
	  0.150
	

	carry out a national seat belt wearing survey (NRA)
	0.100
	
	0.050
	
	
	 0.050

	prepare a comprehensive programme for road safety research (NRA)
	0.200
	
	0.0500
	  0.050
	  0.050
	 0.050

	Total Non Enforcement CostsCosts
	32.667
	3.914
	5.549
	7.346
	7.794
	8.064


(a) Estimate provided by NSC

Source:
Department of the Environment and Local Government

 Analysis of Estimated Costs of Road Accidents in Comparison with NRA & Insurance Industry Based Estimates

13.
The estimated cost of £795 million for road accidents in 1989 is substantially greater than the estimate provided by the NRA for accidents in 1997 of £640 million (refer to page 38). This is even before any allowance is made for differences in unit costs between these two dates and the fact that the number of accidents and insurance industry claims have risen sharply in the intervening period. These two factors would tend to widen the gap further between the estimated costs. There are basically two factors responsible for the difference (although at this stage it is not possible to rank which is the more important because of insufficiency of data). 

14.
Firstly, the estimated costs associated in particular with injuries and material damage are significantly higher than those used by the NRA (see Table D). The estimated cost of fatalities is lower, reflecting lower output per person in Ireland compared with the UK and the fact that an adjustment is contained in the estimate for Ireland for consumption (i.e. output foregone is net rather than gross). In all other cases the estimated cost significantly exceeds the UK figures applied by NRA. The differences represent the cumulative impact of various adjustments and estimates used earlier in Section 4.4 to reflect the cost of road accidents in Ireland. It is considered that the estimates contained here represent a more accurate measurement of the costs of road accidents in Ireland. Accordingly, it is recommended that these estimates should be used in future as a basis for providing estimates of the costs of road accidents in Ireland
Table D: Comparison of Estimated Costs of Road Accidents in Ireland Compared with NRA Estimates

Type of Accident
Estimated Cost in 1997
NRA Estimate 
Percentage




Per methodology of 

for 1997 

Difference




This study(a) (£)

(£)


Relative











To NRA

Fatality
751,500
886,000
-15.0

Serious Injury
153,050
110,000
39.0

Slight Injury
16,520
10,500
57.0

Damage Only
3,790
1,148
230.0

(a) The figures in this column are derived from Table 4.6 deflated by 4.5 per cent, being the estimated cumulative increase in prices between 1997 and 1999.

15.
Secondly, there is significant underreporting of some accidents to the Gardai, most notably in respect of accidents involving material damage only but also in relation to minor injury. Even in respect of serious injury, it is considered by the NRA that as much as 40 per cent of such injuries may be unreported. Therefore, any aggregate estimate of the cost of road accidents which is based solely on the number of reported accidents is likely to significantly underestimate the true cost to the economy and society.

16.
The approach based on insurance industry data and methodology placed an estimate close to £400 million for the cost of settling claims in respect of road accidents in 1989. However, the economic approach incorporating a WTP element, following the UK methodology, as noted above, results in an estimate close to £800 million. This is despite the fact that numbers of accidents implied by insurance industry claims is much higher than the NRA’s estimates, which were used mostly in the latter methodology. Clearly, therefore, the economic methodology, which attempts to identify a wider social - as opposed to private - estimate of costs, places a much higher estimate on the unit cost of road accidents, irrespective of the unit being applied.

17.
The major difference between the economic and industry approaches relates to the pain and suffering category. This has some parallels in the willingness-to-pay estimates but there are important differences.  The most important are:

· In the industry approach, the subject is a particular person. In the economic approach, the subject is a statistical life. Ceteris paribus the former will result in higher estimates because they tend to have a high subjective element represented as an estimate for pain and suffering and based on individual personal accident experience decided in courtroom situations.

· The industry approach is compensation and is equivalent to a willingness-to-accept (WTA) approach in contingency valuation. This will also tend to increase the estimates. The conceptual difference is that WTA assumes a prior right to life (or right not to bear some risk). The WTP approach does not make this assumption.

· The pay out in the industry approach is ex post. As a result, the valuation in the case of death will be less than is estimated in contingency valuation studies, and much less than in the case of serious injury. The important point is that the loss being assessed is that felt by others and not the loss to the person in question. The industry uses a flat rate of £25,000 per fatality, as set by legislation, to account for pain and suffering arising in the case of death.  Loss of earnings estimates may also be included and industry data suggest that these will average about £200,000. Both of these values, particularly the former, are below the estimates suggested by the earlier analysis above.

· Contingency valuation is a subjective estimate made by the person who perceives the risks. Compensation assessment, in practice, is usually the result of a number of factors, the most important of which will probably be the negotiating strength of the parties involved, and precedent. The result is that the post-accident environment is the important determinant of the settlement and changes to this environment may have a major impact on the compensation paid.

18.
A number of other reasons (discussed in the Report) also contribute to differences between insurance industry estimates and the economic valuations of road accidents. In summary, it is not surprising that industry estimates would differ from those reached in an economic valuation.

Adequacy of Road Accident Data

19.
The attempts to compile estimates for the unit costs and the total costs of road accidents using a consistent methodology ran into numerous problems as a result of deficiencies in the availability and coverage of relevant data for Ireland. The most important of these are:

· There is no reliable estimate of the total number of accidents in Ireland. In other countries significant discrepancies exist between reported accidents and estimates based on insurance industry claims’ experience. In Ireland, NRA data cover those accidents reported to the Gardai, but these under-estimate considerably the total number, especially where there is no death or serious injury. On the other hand, insurance industry statistics, while indicating a much higher incidence, are not comprehensive for reasons identified in the text. Hospital data are a potential source of information where patients are admitted to hospital, covering, not just numbers of accidents requiring hospital admission, but also their cost.  These data are different to both the Garda and insurance industry data, and while generated within the hospital system as a whole, are not generally available as of yet. It is clear that the number of accidents reported to the Garda falls far short of the actual number, and that any single accident may be the subject of multiple claims. Clearly the Gardai do not want to be involved with minor accidents, and a requirement that all accidents be reported would place an undue burden on them in manpower and administrative terms. For the bulk of accidents, excluding the principals, the insurance industry has the greatest need for information. While there is information about claims there is poor information about accidents. There is an obvious need to go beyond claims to accidents. When claims are submitted, or accidents notified, each claim will refer to a particular day, time, vehicle(s), and named driver(s). It is recommended that consideration should be given to using these characteristics to assign a unique accident number to all claims arising from an individual accident by each company, and a clearing house system between companies could then isolate multiple company claims for each accident. If this could be achieved, it would then be possible to be reasonably certain that the number of accidents was known. This information could also be linked in with Garda & hospital data on accidents to provide a better overall picture of accidents, fatalities and the scale of injuries. It should be noted that some initiatives in other countries to integrate insurance industry data with official accident data have proven to be difficult. For example, it is understood that such an initiative in Finland had to be abandoned. Accordingly, it might be appropriate to investigate the practical issues that would arise on a pilot basis in the first instance so that an accurate assessment could be made of the resources in terms of time and cost that would be required to achieve meaningful improvement. 
· Where an accident occurs, the severity of the injuries sustained is an important determinant of the overall cost of the accident. Research in the UK shows that it is possible to derive frequency estimates for detailed injury classifications and the economic and social costs of these. In the absence of equivalent research in Ireland, NRA data, which give totals for serious and slight accidents, were used. On this basis it was possible to formulate assumptions for use with the insurance industry data to identify the values to be assigned to serious and minor injuries.  However, it should be recognised that this may be inadequate, since the results derived by this methodology may be subject to considerable error margins. It is recommended that the feasibility of establishing a coded classification system common to Garda, insurance industry and hospital data and based on well-constructed definitions that relate an accident to economic, health and cost criteria should be introduced. This would allow for much improved estimates of the cost of injuries.  A further important point is that the consistent application of such a system would help in decisions in regard to compensation. This would reduce uncertainty, increase the timeliness of payments and reduce professional costs. This would allow for much improved estimates of the cost of injuries and would reduce the economic cost of road accidents, irrespective of its impact on the level of compensation payments. Again it is important to recognise that this represents a complex undertaking in which resources would need to be committed to secure meaningful improvement. In this regard, the example of the Traffic Research Laboratory in the UK might provide a suitable role model. 

· Information regarding the cost of hospital, medical and emergency treatment of road accident casualties is not yet fully developed in Ireland, though a significant portion could be obtained from aggregate hospital data, if they were publicly available. However, they are not at present. Furthermore, such data as exist in the Hospital In Patient Enquiry (HIPE) data set relate only to hospital admissions. Consequently, information on accident and emergency cases not requiring hospital admission is not included. The estimates contained here were derived on the basis of various assumptions concerning the appropriateness of using UK values in Ireland. It is recognised that there are reasons why these may be inappropriate. It is recommended that (HIPE) data should be made publicly available and when it is it should be integrated into cost estimates in the future. In addition, it is recommended that consideration should be given to collecting and making available data in relation to accident and emergency services provided to road traffic accident casualties.
· Some insurance industry data were used in deriving the estimates of costs contained in this Report. However, this was based on a limited number of sources and relied effectively on voluntary sampling by one major general insurer. A central databank, with claims and payments classified according to the type of claim - for example, whether death, injury or property damage - and the basis of the assessment of any payment would be a valuable resource. Therefore, it is recommended that discussions should be initiated by the National Safety Council (or other competent public body) with the Irish Insurance Federation to establish if such a central data bank could be compiled who should compile it and the basis on which access to it could be established.
Appropriate Measurement of the Value of Loss of Life and Serious and Other Injuries

20.
The methodology applied in the UK and described above in Chapter 3 is considered to be the best available template for valuing the cost of ‘typical’ road accidents and the overall cost of road accidents. Methodologically, this comprises direct economic costs such as lost economic output and the cost of hospital and other medical care and contingent valuation of statistical life based on willingness to pay (WTP) measurements. Data deficiencies in respect of accidents in Ireland mean that the appropriateness of transferring certain aspects of these valuations to Ireland cannot be validated rigorously at this stage. (This is in addition to shortcomings and uncertainties as regards the accuracy of the UK estimates in the first place). However, a number of adjustments can be made to the UK figures to overcome certain known differences between Ireland and the UK. In addition, some Irish data is available which enables replication of part of the UK methodology. 

21.
Therefore, the assignment uses a range of sources, including the UK estimates, to construct valuations at 1989 (the base year) and 1999 prices for road accidents in Ireland. Estimates of unit costs, as adjusted for Irish conditions, are applied to insurance industry and NRA aggregates for 1989 to get an estimate for the total cost of accidents, and to make comparison with insurance industry estimates for that year. The 1999 valuation provides an up-to-date estimate of the per-unit cost of road accidents. The single most important element in deriving an economic valuation relates to the value applied to a statistical life. This is also the most important difference between insurance industry and social evaluation of the cost of road accidents (see Section 4.5). A reliable estimate is also essential in placing a value on the cost of injury. The validity and problems associated with using the preferred approach have been outlined in the text. Further research is required to refine the current estimate and derive a more definitive estimate for Ireland.  However, this should be undertaken only as part of a greater project of research to derive risk probabilities in relation to involvement in, and injury resulting from, accidents.

Development of Methodology for Comprehensive Cost Benefit Appraisal

22.
In this preliminary analysis, the principal objective has been to establish preliminary robust estimates of the economic benefits of the strategy. There is a high degree of confidence that the estimates obtained are indeed robust. However, in the course of carrying out the analysis a number of areas in which considerable uncertainty exists became apparent. It would be appropriate that these should receive attention in the future, in order to refine the preliminary estimates contained here and also to assist with simulations of alternative policy mixes with a view to optimising resource deployment. In particular the recommendations in Sections 6.2 and 6.3 if implemented would represent a distinct improvement in the basis for continuous monitoring and appraisal of road safety strategies and policies.

23.
However, in addition it is recommended that two lines of enquiry should be pursued to improve the overall methodology with a view to increasing its accuracy and robustness. First, it would be helpful if greater clarity could be achieved as regards the impact of different actions on accidents and injuries. For example, enforcement measures aimed at securing speed reduction, increased seat belt wearing or lower alcohol consumption as against measures such as traffic calming or specific engineering measures in relation to certain high accident locations. On the basis of research considered in Chapter 1 action-response relationships are not well defined or in respect of many actions do not seem to exist at all. It will be extremely difficult to evaluate the effectiveness of alternative responses without some additional work to clarify these technical relationships. Secondly, there is a need to better understand the effectiveness of different means of enforcement in terms of achieving greater compliance, for example in relation to parameters like excessive speeding, seat belt wearing or alcohol consumption. It is unclear what actions (or combination of actions) can best achieve responsiveness. Case study material in relation to police enforcement strategies, especially from Australia and certain police jurisdictions in the UK are valuable. It would be worthwhile systematically evaluating the measures contained in these and undertaking, perhaps on a pilot basis assessments of the impact of other programmes, such as driver training, various media campaigns. Doubtless, the expert opinion and experience of the Garda should be a key ingredient in determining how resources should be deployed, particularly as regards policing strategies. However, other quantitative assessments need to be undertaken, so that an evaluation of the effectiveness of alternative allocations of resources can be made.

1: Strategic Approach to Road Safety: Objectives & Means

1.1
Need for A Strategic & Targeted Approach

A progressive and systematic approach to road safety is increasingly acknowledged to demand a formalised road safety Strategy. National road safety strategies have been developed by a number- of EU member states, including the UK, Sweden, Finland and the Netherlands - all countries considered to have attained a high level of performance in relation to road safety. A Road Safety Plan for Northern Ireland with a 3-year timeframe was published in mid-1995 and is now being reviewed.

Until publication of The Road to Safety, Ireland had not developed a national road safety strategy. Elements of a strategic approach were put in place on a partial basis, e.g. through the Road Safety 3 Year Strategic Plan 1998 to 2000 of the National Safety Council, various operational programmes of the Garda Siochana and the National Safety Council, the low cost remedial measures programme of the National Roads Authority,  the analysis of accident trends provided by the NRA and the setting up of  the High Level Group in the Department of Environment & Local Government in 1990. In addition, an initiative directed at improving and co-ordinating local action for road safety (Road Safety Together) was launched by the Department of the Environment and Local Government in 1996,

The Strategy now being pursued seeks to achieve a focusing of the efforts of implementing agencies on common and co-ordinated priorities and sets demanding targets for road safety. The Strategy calls for intensified and sustained efforts from these agencies. The Strategy can also rally greater public and political support for road safety and position Ireland more effectively to participate in the EU Road Safety Programme. 

At Government level, responsibility for co-ordinating implementation of the Strategy has been assigned to the Minister for the Environment and Local Government in co-operation with the Minister of State at the Department of the Environment and Local Government with responsibility for road safety.

The planning horizon of the Strategy is the 5-year period to 2002. This term has been adopted so as to allow trends to be identified and monitored with reasonable accuracy, and because a number of key measures of the Strategy will take some time to mobilise fully. The Strategy is monitored on a continuous basis and reviewed periodically. This is to allow corrective action to be taken in relation to deviation from key targets. The review process also permits measures, which at present require further examination, to be added to the Strategy upon satisfactory outcome of that examination.

The High Level Group (HLG) on Road Safety is mandated to provide independent monitoring of the progress of the Strategy and to make recommendations to the Government for updating and adjustment.

Managing road safety in a more strategic way is important for the reasons explained above and because it symbolises a more precautionary approach to road safety in Ireland. The potential benefits of this precautionary strategic approach include:

· significant reductions in road deaths and serious injuries,

· freeing up of many acute hospital beds,

· major financial savings for the community,

· reduced demand on the courts system,

· more people friendly road and street environment.

Targets

The Strategy sets a range of targets so as to 

· define clearly and simply the progress required

· encourage the road safety agencies to greater efforts in implementing the Strategy

· focus public and political interest on attaining the Strategy’s goals,

· encourage and support individual responsibility for road safety and

· assist the ongoing review of the Strategy

Primary target

The primary target for the Strategy is expressed in terms of a reduction in road accident fatalities. This approach is consistent with the EU Road Safety Programme 1997-2001, which states that "the number of fatal casualties is still the clearest parameter by which to measure the development of the road safety situation for large populations".

The Strategy aims to reduce Irish road fatalities by 2002 by a minimum of 20 per cent on their 1997 level. This would save 94 lives in 2002 compared with the level of fatalities in 1997 and a much higher saving of lives compared with a continuation of "business as usual" after 1997. The 20% minimum reduction target is also applied to serious injuries from road accidents of which some 2,182 were suffered in 1997.

Supporting targets

Supporting tar gets are set for the key action areas of speeding, alcohol and seat belt wearing.

These supporting targets are designed to achieve the following goals by 2002:

· reduce the incidence of excess speeding by 50 per cent from present levels

· increase the wearing of front and rear seat belts to at least 85 per cent

· reduce by 25 per cent the number of fatal road accidents (commonly drink related) occurring between the hours of 9pm and 3am

· implement specific accident reduction measures at more than 400 additional road locations.

Interim targets are indicatively set for achievement by end 2000. Because of the shorter timeframe for achieving them and the varying speed with which key accident counter-measures can be mobilised, there may be greater variance of outcomes in relation to these interim targets. Nonetheless, they will provide guidance to overall progress with the Strategy. The following are the targets set for end 2000:

· Ireland's rate of fatalities per million inhabitants not to exceed 116 (which would be below the latest published EU average of 119).

· Specific accident reduction measures to be completed at 240 locations on the national road network.

In the context of the present study it is essential that the relationship between supporting targets and the primary objective should be articulated in as explicit a manner as possible, in order to establish a sound basis for estimating the resources required to achieve the goals of the Strategy. This is the first step in estimating the costs entailed. These relationships are focused on in the sections below.

1.2
The Impact of Speed on Accidents and the Scale of Injury

It has generally been accepted that excessive speed is an important contributory factor in the incidence of accidents although, the empirical basis for this belief was not well established. However studies have pieced together research from different sources, and a more defined relationship between speed and accident outcomes is now emerging.  A review of the available literature by the European Transport Safety Council (January 1995) “Reducing Traffic Injuries Resulting from Excess and Inappropriate Speed” provides an important set of parameters which can be used to estimate the impact of speed reduction on accident and death.

The starting point of the analysis of speed is that decisions on speed are taken at an individual level, where the individual is concerned with reducing journey time. The aggregate of individual decisions is a socially sub-optimal rate of speed. Time taken to avoid collision is reduced and the greater the speed the greater the impact, in the event of collision.

Research now shows that there is a direct positive relationship between changes in average speed and changes in number of accidents. The empirical work reported in Finch et al (1994), based on data from Denmark, Finland, Germany, Sweden, Switzerland, UK and USA indicates that a 1 km per hour reduction in average speed is associated with a 3 per cent reduction in accident frequency. If applied to the official accident data from the NRA this relationship implies a reduction in accidents from 1997 levels of almost 1000 as a result of a 1km per hour reduction in average speed. If this were pushed to greater limits, say 10 km per hour the reduction would be pro rata at 10,000 or about a third of present levels of accident. A 20 per cent reduction in fatal and serious injury accidents could thus be expected to be delivered by a reduction in average speed levels of 6-7 km per hour. 

Research, undertaken in the USA following the increase in the speed limit on rural interstate highways, suggests very significant increases in fatalities (19-34 per cent) as a result of a modest increase in average speed of between 2 and 4 miles per hour. Similarly, research in London shows that with the use of speed camera evidence there was an associated reduction of 5-7 miles per hour in average speed and a reduction of 40 per cent in fatal and serious accidents. This research has led the European transport safety council to conclude that a reduction in average speed of 5 km per hour could lead to a reduction of about 25 per cent in fatal and serious accidents. 

Obviously, there are significant margins of error associated with any summary statistical relationship and the range over which they can be expected to apply may not be stable. Nevertheless, the broad orders of magnitude can provide useful guidelines and benchmarks for evaluating effectiveness of resources use.

Again, applying the results above to the NRA data suggest a reduction in deaths of 125, and a reduction of over 500 in serious accidents might be expected as a result of a reduction of 5 km per hour in speed. 

Taking the primary objective of the Strategy of reducing fatalities and serious injuries by 20 per cent by 2002 the results above suggest that to achieve this there would need to be a reduction in average speeds of about 5 km per hour. In practice of course this average reduction would need to be achieved vis-à-vis those driving excessively fast in the first instance. Also, there would be an associated reduction in the severity of accidents following speed reduction. This is particularly important for pedestrians, who account for 13 per cent of casualties. Research shows that 85 per cent die when struck at 64 km per hour, but that this falls to 5 per cent if struck at 32 km per hour.  

For the majority of journeys the time saving from speeding is negligible. Consequently, increasing speed in urban areas from say 50 km per hour to 70 km per hour makes little or no difference to journey time if journeys were uninterrupted. With interruptions speed may make some difference in reducing waiting time, but again the differences appear slight.

The above description of empirical work is very positive in terms of the impact of reducing speed on casualties, although, as noted already, in practice relationships are likely to be more complex than the statistical results suggest. Another important issue, in respect of which there is also uncertainty, is how best can reduction in speed be achieved?  Essentially this is an issue of speed management. One approach to speed management is to accept the aggregate effect of individual decision making in relation to speed and design roads, junctions, etc. around this. This lies behind much of the new road development in Europe and USA since the 1950’s, it is costly and takes time before a significant impact can be made. An alternative approach, which is essentially that of the Strategy, is to enforce speed limits, and where necessary, if speed limits are inappropriate, to change them.
 The issue is then one of compliance and the costs associated with enforcing compliance. This issue is considered in Chapter 5
1.3
The Role of Alcohol in Road Accidents

International research demonstrates that alcohol is an important factor in up to 40 per cent of road accidents. It is conservatively estimated that in Ireland alcohol is the primary cause of 25 per cent of all road accidents and 33 per cent of fatal accidents: assessments from some Garda Divisions suggest much higher figures. Any influence of alcohol while driving increases the risk of provoking an accident. This risk factor increases dramatically and exponentially with greater alcohol intake. A person with a blood alcohol count of 200 mg is 80 times more likely to be involved in a road accident than if no alcohol is present.

All road safety regimes therefore limit the permitted alcohol levels for drivers. Since any intake of alcohol increases risk these limits represent varying degrees of compromise between an absolutely precautionary approach (no alcohol) and a range of socio - cultural and practical factors.

In Ireland alcohol continues to be a major problem for road safety, notwithstanding the fact that some 38 per cent of Irish drivers claim never to drink. In 1997, of the 6,500 samples analysed by the Medical Bureau of Road Safety 93 per cent were over the legal limit and around 62 per cent were over twice the legal limit. One third of pedestrians killed in road accidents demonstrate very high blood alcohol levels.

Provision is made in the Road Traffic Act, 1994, for the use of evidential breath testing in the enforcement of drink driving law. Under the strategy arrangements will be made for the Garda authorities and the Medical Bureau of Road Safety to work towards a phased introduction of such a system throughout the country. The use of evidential breath testing has been proven in many other jurisdictions to represent a more productive method of enforcing drink driving and to have a positive impact on driver behaviour. The new system should permit an increase in the number of proceedings against drink driving offenders and underscore the likelihood of detection for the offence of drink driving.

A related specific target of the strategy is to reduce by 25 per cent the number of fatal road accidents (commonly drink related) occurring between the hours of 9pm and 3am. (See Section 2.2).

1.4
Increasing Seat Belt Usage

The use of seat belts has been obligatory for front seat occupants of vehicles for some time and has now been extended to rear seat passengers. The rationale for these rules is the reduction in the scale of damage done to car occupants in the event of collision.  Many serious injuries can become minor while minor injuries may not occur. The merits are not in dispute, but the degree of compliance is low, particularly among rear seat passengers. The Strategy aims to increase wearing of front and rear seat belts by car users to 85 per cent by 2002, from current wearing rates of an estimated 55 per cent. It is estimated in the Strategy that this improvement would save some 30 lives annually when attained.

Measures in support of this target will include extension of on-the-spot fines for failure to wear a seat belt and the operation of the penalty points system, when developed. Publicity measures will give particular emphasis to the need to use seat belts on short as well as long trips.

2: Road Accidents: A Review of Situation in Ireland
2.1
Introduction

The National Roads Authority (NRA) is the official source of statistical information in relation to road traffic accidents. The motor insurance industry is also a source of information covering claims as a result of road traffic accidents. Finally, there is a source of data on hospital admissions as a result of road traffic accidents. These  sources are not directly comparable but together they provide important information on the extent of the problem. This chapter covers these sources of data indicating what can be obtained from an analysis of the information.

2.2 The National Roads Authority (NRA) Data: A Profile

The NRA publishes the annual Road Accident Facts. The latest is in relation to 1997 and is the fifth such published by the NRA. Prior to this the Environmental Research Unit produced six similar annual reviews and An Foras Forbatha produced nineteen.  In all there are 30 annual reports, providing data that is roughly comparable, though the later issues have a wider coverage.

Road Accident Facts (RAF) presents a factual record of road or traffic accidents occurring on public roads, reported to the Garda Siochana which involved death, personal injury or damage.  The key term is "reported" as not all accidents involving personal injury or material damage are reported to the Garda Siochana. The insurance industry covers a wider range of claims than are reported to the authorities. However, where there is a serious injury it is believed that the data are accurate, and that the differences arise in relation to other non-serious injuries and material damage. Subject to this, the NRA Road Accident Facts document provides the most comprehensive data available on accidents.  

The 1997 RAF presents 52 Tables and 13 Figures with additional information contained in the text and commentary. The principal focus of the analysis is on the number of fatalities and the number of persons injured. The numbers killed in 1997 at 472, in 422 accidents are compared with numbers in previous years, and then further analysed by category of road user, distinguishing between pedestrians, cyclists, motor cyclists, car users and others (mostly goods vehicles). Each category is then further examined.

In the case of pedestrians, of whom 130 were killed in 1997, there is a strong relationship between the number of pedestrian accidents and the number of hours of daylight between 4pm and 10pm. In the summer months the number of deaths of pedestrians falls dramatically. Just over one quarter of all pedestrian deaths occur between 11pm and 5am.  In addition to deaths, there were 1,629 pedestrians injured.

For motor cyclists (68 deaths in 1997) the data indicate that one third of all deaths occur on Sundays. Just over one third of all fatalities of motor cyclists involve no other road user, but the 68 involve motor cycle passengers (11) as well as drivers. A further 1,214 motor cyclists were injured. A much smaller number of cyclists were killed (24), but 652 were injured.

The greatest number of deaths occurred among car users, where the number of deaths was 219 in 1997. An additional 8,346 car users were also injured. Finally, among other road users there were 31 deaths and 1,274 injured.

Material damage was caused in 22,364 cases reported.

2.3 Characteristics and Causal Factors

The data in RAF are analysed to discern additional causal factors and characteristics.   There is some seasonality when it comes to pedestrians, but the pattern is not so obvious when the data are aggregated. This applies equally to accidents and casualties, and to deaths and injuries. Pedestrians are more at risk at specific times during the day. A day-of-the-week effect was found for deaths of motor cyclists, but the greatest number of casualties in 1997 were on Saturday, followed by Monday. 

The data also provide information on lighting conditions, primary weather conditions, road character (straight, bend etc.), distinguishing in some cases between inside and outside built-up areas, and seriousness of accident. As the surface under which an accident occurs is important then accidents, where possible are classified by the condition of the road surface (dry, wet, frost/ice, snow etc.), and then accidents on wet roads are further categorised by road character, in both cases evidence of skidding was available in some accidents. For pedestrians, the greatest number of accidents, both fatal and other, takes place within built up areas, while for single vehicle only and two or more vehicle accidents, they are mostly outside built-up areas. Of the latter the bulk are head-on collisions. In the case of single vehicle accidents not involving pedestrians more than half the fatal accidents involved collision with a tree, wall/gate or ditch.  In terms of contributory factors, the major possible contributory factor, both for fatalities and injuries is the driver.  

The data allow us to distinguish accidents/fatalities by age group, gender, road user type, area (inside or outside built-up areas). Those at greatest risk by age are in the 18-34 age group. On average in 1997, 3.7 per cent of the population were involved in accidents, but the rate for the 18-20 age group was 6.1, 21-24 was 5.88 and for the 25-34 age group the rate was 5.0. Gender also matters. The majority of casualties, whether killed or injured, and irrespective of age, are male. Allowing for omitted data, 335 males were killed against 131 females. The corresponding figures for injuries were 7,600 and 4,928.

Since the issue may not be the characteristics of the accident victims, but of the drivers of vehicles, a similar analysis is available for drivers, though some additional information is provided, as in some cases drivers are uninjured. In just under half of accidents, drivers are uninjured. This proportion varies enormously by mode of transport of the driver. Only 2.7 per cent of pedal cyclists are uninjured (though this may understate accident rates for cyclists), compared with 53 per cent of car drivers, 81 per cent of public service vehicles. There are big gender differences, with only 44 per cent of female car drivers escaping uninjured. The age grouping of drivers is slightly different. It is dominated by the younger age group, but continues into older groups. There is detailed data on two-vehicle collisions, by vehicle type, and by contributory action.

Finally, the data provide some indication of the location of accidents. The simplest is by county. There is a high correlation between the proportion of the population of a county in the country and the number of casualties in the county. It is stronger than the relation between car registrations and casualties. Beyond this the emphasis is on the type of junction where accidents occurred, the type of control (traffic lights etc.), the type of road (two-way single carriage etc.)  more narrowly by main Boroughs, and towns of different sizes, and accidents on National Routes including the M50.

2.4 Trends in the NRA Data

Table 2.1 shows trends in relation to Fatal Accidents, Injuries and cases of Material Damage over the period 1987-1997

Table2.1: Number of Accidents and numbers Killed and Injured

	
	Fatal Accidents
	Numbers Killed
	Injury Accidents
	Number Injured
	Material Damage

	1987
	426
	462
	5326 (5.55)
	8409
	13425 (13.98)

	1988
	433
	463
	5144 (5.24)
	8437
	13859 (14.13)

	1989
	430
	460
	5401 (5.3)
	8803
	13507 (13.24)

	1990
	432
	478
	5635 (5.35)
	9429
	13859 (13.15)

	1991
	402
	445
	6092 (5.51)
	9874
	16095 (14.55)

	1992
	384
	415
	6293 (5.59)
	10188
	15997 (14.21)

	1993
	394
	431
	5982 (5.2)
	9831
	15455 (13.43)

	1994
	371
	404
	6239 (5.2)
	10229
	16127 (13.44)

	1995
	405
	437
	7712 (6.11)
	12673
	19825 (15.71)

	1996
	415
	453
	8271 (6.18)
	13319
	21662 (16.19)

	1997
	424
	472
	8072 (5.64)
	13115
	22364 (15.62)


Note: Figures in brackets are injuries/material damage accidents per 1000 vehicles registered.

There is no obvious trend in the numbers of fatal accidents or in the number of deaths. The number of injury accidents has a strong upward trend, as is the case with the number injured.  There has also been a very large increase in the number of accidents involving material damage only. The total number of accidents has increased sharply, particularly in the period since 1993. The 1997 level was almost half as much again as that in 1993. In this most recent period there has been a shift upwards in the number of accidents per vehicle, so that the increase in the number of accidents is not solely due to the increase in the number of vehicles. It is important to note that changes in reporting structures introduced in 1995 by NRA have had a significant impact on the number of reported accidents. For example, it is estimated that the new reporting structures increased the number of of serious injury accidents reported to the NRA by approximately 23 accidents per month – equivalent to a 17 per cent increase in the reporting level.

The total number of casualties (i.e. killed plus injured) increased from 8871 in 1987 to 13587 by 1997.  The breakdown by road user type is shown in Table 2.2.

Table 2.2:  Casualties by Road User (number)

	
	Pedestrians
	Cyclists
	Motor Cyclists
	Car Users
	Others
	Total

	1987
	1443
	802
	945
	4904
	777
	8871

	1988
	1386
	678
	827
	5181
	828
	8900

	1989
	1370
	656
	792
	5557
	888
	9263

	1990
	1391
	697
	809
	6039
	971
	9907

	1991
	1496
	783
	1039
	5933
	1068
	10319

	1992
	1560
	780
	1036
	6195
	1032
	10603

	1993
	1449
	717
	932
	6217
	947
	10262

	1994
	1491
	693
	1004
	6443
	1002
	10633

	1995
	1775
	893
	1291
	8064
	1087
	13110

	1996
	1832
	835
	1263
	8629
	1213
	13772

	1997
	1759
	676
	1282
	8565
	1305
	13587


The bulk of the change over time is in injuries and deaths among car users. The number in this category increased in every year bar 1991, and accounts for more than 70per cent of the rise in total accidents since 1994. It should be noted that minor injuries/accidents are not a priority of the Road Safety Strategy.

2.5
Insurance Industry Data

Insurance companies collect data by claim rather than by accident. Thus an accident may have multiple claims, or, in some cases, no claim whatsoever. Claims data from insurance companies includes claims in respect of non-accident claims, and thefts from cars, together accounting for just under half of all claims. The remainder of claims fall into the following categories:- third party death and injury; third party car damage and own car damage. Thus, the data may exclude accidents that involve some deaths, where the driver is responsible; and own car damage where there is no comprehensive cover and the driver is responsible for the accident. The data include all those cases where claims have been made but where the Gardai were not involved or informed, as can happen following minor accidents or where injuries become apparent some time after an unreported incident.  

Claims data cannot be reconciled with NRA data as collated at present. Considering 1997 data the total number of new claims notified was 200,000 distributed, broadly as follows:
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It can be seen from the NRA data for 1997 where total accidents were 30,860 that the above are wholly different, for reasons already indicated. The insurance industry data cover the insurance costs of claims and is important for this reason.  

While it is difficult to compare levels of claims with levels of accidents it is of some interest to examine new claims notified to insurance companies (Table 2.3).

Table 2.3: New claims notified to insurance companies 1989-1997

	Year
	Number of Claims
	Ratio of claims to NRA accidents

	1989
	116831
	6.0

	1990
	125642
	6.3

	1991
	118475
	5.2

	1992
	119636
	5.3

	1993
	125811
	5.8

	1994
	132389
	5.8

	1995
	145691
	5.2

	1996
	180431
	5.9

	1997
	199368
	6.5


It is clear that there has also been a very big increase in claims, particularly in recent years.  However, there is no obvious relationship between claims and accident data, as the final column, which relates claims data to NRA accident data, indicates.

Not all claims are countenanced, as a significant number attract no payments to any party, though clearly costs are incurred in realising this.  The average claim is difficult to determine as some major claims can be outstanding for some time, and some claims may not be entered until well after the event. The industry did carry out an analysis of claim amounts up to 1996, covering private motor claims (i.e. excluding commercial vehicle claims from the above totals). Only early years of this analysis are suitable for determining the size pattern of settlements as some claims were outstanding at the time of the analysis. The pattern for 1989 is given in Table 2.4, which shows settlements in respect of accidents that took place in 1989. The data refer only to private motor, and hence exclude commercial vehicles. It is not a complete coverage as the total number of private motor claims notified in 1989 was 85,000, whereas the number covered by the table is 56,500.  However the greater part of the payments may be covered.

The majority of claims are small (or claims for which no payment is made). Of the almost 40000 claims paid arising from accidents in 1989, 80 per cent accounted for only 13.32 per cent of the total amount paid. The final 20 per cent of payments were in respect of less than 0.5 per cent of claims. This supports the general point often made, that road safety authorities and the insurance industry should be most concerned about road deaths and serious injuries.

The pattern evidenced from this year is similar to that of the 1990-1992 period, while for later periods there may still be issues in relation to payments not yet made.

Table 2.4: Number of Claims, Claims Size and Total Payments, 1989 accidents
	Claim size
	Number of claims
	Average claim
	Payments
	Cumulative Payments
	Cumulative Payments per cent

	0
	17523
	-
	-
	-
	-

	1-1000
	20324
	326.43
	6634415
	6634415
	2.85

	1001-5000
	10861
	2239.28
	24320860
	30955275
	13.32

	5001-10000
	2741
	7156.37
	19615619
	50570894
	21.76

	10001-20000
	2398
	14240.33
	34148307
	84719201
	36.45

	20001-30000
	1145
	24342.36
	27871998
	112591199
	48.44

	30001-40000
	543
	34506.84
	18737215
	131328414
	56.48

	40001-50000
	296
	44702.25
	13231866
	144560280
	62.19

	50001-60000
	167
	54658.78
	9128017
	153688297
	66.12

	60001-70000
	108
	64681.99
	6985655
	160673952
	69.13

	70001-80000
	101
	74710.73
	7545784
	168219736
	72.37

	80001-90000
	76
	85400.51
	6490439
	174710175
	75.16

	90001-100000
	44
	95242.22
	4190658
	178900833
	76.97

	100001-125000
	89
	111129.17
	9890496
	188791329
	81.20

	125001-150000
	57
	135568.30
	7727393
	196518722
	84.55

	150001-175000
	28
	160533.71
	4494944
	201013666
	86.48

	175001-200000
	20
	186859.9
	3737198
	204750864
	88.10

	200001-350000
	54
	230501.82
	12447098
	217197962
	93.40

	350001-500000
	16
	366967.56
	5871481
	223069443
	95.97

	500001-1000000
	11
	656115.82
	7217274
	230286717
	99.08

	>1000000
	2
	1074641
	2149282
	232435999
	100

	Total
	39067
	5949.68
	-
	-
	


 Note:Totals exclude zero claims

Given the distribution above it is necessary to consider the breakdown of costs between material damage, direct and continuing medical, loss of earnings (both short-term and long-term), pain and suffering, and legal and professional fees. This is done in Chapter 5 below. 

2.6
Hospital data

Corresponding to every person admitted to hospital data are collected through the Hospital In-patient Enquiry (HIPE) form. In the case of accidents additional data on the causes of accidents are also collected. The consequence of this is that it is possible to classify accident by cause, by injury and by cost. HIPE data for all hospitals is collated by the ESRI on behalf of the Department of Health & Children. These data are a potentially important source of information on the direct cost to hospital services of road traffic accidents, where hospital admission takes place. Currently, HIPE data are being analysed by UCD, TCD and the Eastern Health Board as part of a Health Research Board sponsored project. The results of this study, when they become available will provide important information on the numbers of road accidents requiring hospitalisation and the direct cost of the services utilised in respect of them. Preliminary data from this work provide another set of estimates of the number of accidents, requiring hospitalisation. The data at present exclude accident and emergency cases not requiring hospitalisation, but computerisation of this activity would provide a more complete picture of the numbers of people injured who present at hospitals following a road traffic accident.
What this section has established is that there is a need to knit together the data available from the various sources. There is no agreement between official data and industry data. Official data reflects records of what has been notified to the Gardai, and hospital admissions, while industry data is based on the needs of individual companies to meet claims. The industry data is claims based, not accident based, so that it is impossible to infer the total number of accidents, and hence those in addition to those notified to the Gardai. This is essential if an aggregate estimate is to be made of the costs of road accidents. HIPE data covers hospital admissions, but excludes accident and emergency cases where patients are not admitted. The industry payments data is useful in broad terms in highlighting the small claim nature of many of the payments, but a significant element of costs is accounted for by a relatively small number of claims.

3:  The Cost of Road Accidents: Overview of Research

3.1
The Value of Statistical Lives and Costs of Accidents

Placing an economic value on life and injury raises many ethical and difficult issues.  However, it is essential to do so if polices are to be evaluated and appropriate decisions taken. Many of the problematic issues arise as a result of misunderstandings regarding the purpose of the exercise, while lack of clarity can lead to errors in the estimates derived.

The estimate being produced should not be confused with an estimate of the intrinsic value of life and is certainly not an estimate of the market value of a life. The estimate refers to the value of an unidentified or statistical life. In reaching the value there is no implication that the estimate equates to a sum of money that either society or any individual in society would accept in return for a life. In the context of road safety, the most important part of the estimate relies on measuring the willingness to accept changes in the risk associated with road usage. The product of the valuation placed on this willingness and the overall risk of a specified adverse event provide an estimate of the value of a statistical life.

The concept of cost, as used in this discussion, requires clarification. Often, it is not that actually imposed on society by an event, although part of the total may refer to direct costs.  Most costs involve social costs and are best understood as the benefit that would accrue to society from avoidance of some adverse event. In the case of road accidents, the cost of an accident is usually greater than the costs borne by a casualty of the accident. This arises because there are public as well as private costs, but also because there may be more than one casualty per accident or damage to property may result. It is useful to distinguish four separate cost areas.

(a) Direct cost: For the most part, this arises in the immediate aftermath of the accident and includes damage to property, the cost of emergency services and administration costs associated with insurance claims. For the purpose of estimating the benefits from a reduction in road traffic accidents, it would be preferable to apply a marginal cost approach to the cost of emergency and other back-up services, while the replacement cost of any damaged property should be used. However, marginal costs will probably not be available and average costs are used generally. A range of data sources requires to be used to make empirical estimates.

(b) Human cost. This refers to the value individuals and society place on human life. Its derivation is based on the risk that an accident will occur.  Since it is a change in risk, it is not an unlimited sum. The best method of evaluation is thought to be through contingent valuation questionnaires, although this has proven problematic in practice. Other approaches that have been used include instances of revealed preference in relation to risk and its avoidance.  

(c) Lost economic output. Another approach to valuing life considers purely economic loss to place a value on life. This uses an estimate of the value of output that an individual can produce in a lifetime. The result depends on a number of assumptions and relies on several data sources. While there has been some success in deriving estimates, it has been found to be inadequate overall.

(d) Cost of care.  In the case of non-fatal accidents, the individual will require care that places a claim on society’s resources. This is a direct cost arising from an accident. This requires accurate definitions in relation to injuries and the use of data from many sources. Ideally, estimates should refer to the opportunity cost of the resources being used. However, it can be assumed that this is accurately reflected in the average cost of the resources, although it cannot be inferred that this is the same as the cost of care as estimated in insurance or compensation claims. Furthermore, any disability pensions should be excluded, since this is a distribution effect within the economy.

Clearly, costs do not arise under all these headings in all road accidents and fatalities will only include the first three. The total costs imposed by road accidents can be dealt with under three headings:

· Direct observable costs arising from an accident;

· The loss to society from a loss of a productive resource as a result of death or injury;

· The loss to the individual as a result of death or injury. This is valued as a change in the risk associated with these outcomes.

3.2
Sources of Data on Direct Costs

Direct cost can arise in accidents involving casualties under the following headings:

· Ambulance, police and other emergency services: data for average cases should be available from the relevant services and grossed up according to accident data within a specific representative area.

· Accident and Emergency departments, blood transfusions and other emergency treatment: analysis of health service data.

· Hospital treatment and support services for non-fatal casualties: a list of definitions of injury severity for the UK is contained in Table 3.1. Survey data of the breakdown of injury severity in a target area is required to estimate the relative incidence of such injuries in Ireland. Hospital data would indicate the cost of treatment for each level of severity, enabling estimates for the treatment of road accident victims to be derived.

· Insurance administration: this is an additional burden on the economy over the value of the insurance claim. It will vary between accidents, but an overall average should be appropriate. This data would be obtained from the insurance industry and should include the cost per claim and an overhead cost.

In addition, accidents in which there are no human casualties, including those that are not reported, can impose costs as a result of damage to property. This will include the cost of damage to cars involved in the accident, damage done to other property including publicly owned road infrastructure, and costs arising from the loss of the car leading to the use of a hire car. Insurance company data may be useful in assessing these costs to an extent. However, research in the UK has indicated that this often tends to overestimate the true cost.  Survey data may be required to identify the extent of any adjustment required.

Table 3.1: Injury Descriptions and Annual Risks

	Code
	Description
	
	Annual risk

	F
	No overnight stay in hospital, seen as outpatient; experience slight to moderate pain for 2-7 days followed by some pain/discomfort for several weeks; some restrictions to work and/or leisure for several weeks; no permanent disability.
	
	  8x10-5

	W
	In hospital 2-7 days in slight to moderate pain; some pain/discomfort for several weeks; some restrictions to work/leisure activities for several weeks/months; no permanent disability.
	
	16x10-5

	X
	In hospital 1-4 weeks in slight to moderate pain; after hospital, some pain/discomfort gradually reducing; some restrictions to work and leisure activities, steadily improving; after 1-3 years, return to normal health with no permanent disability. 
	
	30x10-5

	V
	No overnight stay in hospital (seen as outpatient); moderate to severe pain for 1-4 weeks; some pain gradually reducing but recurring; some permanent restrictions to leisure and work activities.
	
	  4x10-5

	S
	In hospital for 1-4 weeks in moderate to severe pain; some pain gradually reducing but recurring; some permanent restrictions to leisure and work activities.
	
	24x10-5

	R
	In hospital several weeks, possibly several months in moderate to severe pain; continuing permanent pain, possibly requiring frequent medication; substantial and permanent restrictions to work and leisure activities; possibly some prominent scarring.
	
	16x10-5

	N


	In hospital several months; loss of use of limbs through paralysis and/or amputation; permanently confined to a wheelchair and dependent on others for physical needs.

In hospital several months due to head injuries resulting in severe permanent brain damage; mental and physical greatly reduced permanently; dependent on others for physical needs.
	
	2x10-5

	Overall risk of serious non-fatal injury
	
	
	100x10-5

	K
	Immediate unconsciousness followed shortly by death.
	
	    8x10-5


Medical Costs of Long Term Care

Beyond a certain limited period, say 18 months, certain victims will require a qualitatively different type of care than is normally associated with hospitals.  Research in the UK has indicated that this is difficult to quantify accurately since many professionals will be involved. However, estimates from the health services are available concerning the long-term financial cost of care. This is applicable to the more serious non-fatal injuries only.

3.3
Economic Value of Lost Output 

In a number of countries, and in most until recent years, the value of a statistical life was estimated according to the value of the output that an individual could produce over the course of their productive life. This need not be marketed output only and an adjustment can be made for non-marketed work. The cost of road deaths, or injury that involved any loss of output, equalled the value of output foregone by the economy as a result of the accident. In general, under this approach, the productivity of any casualty is assumed to equal the average for the economy. Life tables and information on the age groups of victims are used to provide an estimate for the average loss as a result of a casualty. In all cases an appropriate discount rate is required to give a present value of the loss.

This approach views each person as a unique and valuable economic entity. The main strength of the approach is that it provides an objective means of arriving at an estimate, although differences arise in cross-country comparisons. However, as shown below, most of these differences can be explained. Data problems are generally manageable. It has been suggested that, in some instances, net output should be used.  This means that the value of projected consumption is subtracted from output.  Indeed, when combined with other valuation methods, the arguments for this are strong.

The methodology has been widely used in assessing compensation claims. However, there are major problems with assuming that this approach provides an appropriate valuation of a statistical life. First, there is little theoretical justification for the underlying assumptions and it is generally incompatible with the theory of CBA, since the latter is a marginal analysis whereas the compensation method identifies average values. Second, this methodology has generally produced estimates well below those obtained by other means, even where gross output is used. This under-valuation arises for a number of reasons. The methodology ignores the value of leisure and only values the work performed. As a result, it places no value on the emotional content of life. In fact, if the net of consumption approach is adopted it logically leads to a negative figure for someone over retirement age. A fundamental problem is that this is an ex post approach, i.e. it assumes that the event has occurred and calculates lost output or income. Thus, there is no choice on the part of the individual involved.  

However, this methodology is useful, in providing an estimate of the cost to society of a casualty, over and above the private cost as perceived by the individual and direct and medical costs. Data requirements include:

· accident frequency broken down by age and gender;

· life tables by age and gender;

· workforce by age and gender;

· information on the participation rate;

· assumptions in relation to the value of non-marketed output;

· accident severity analysis;

· assumptions regarding the long-term real rate of output growth and the social discount rate; and

· data to enable adjustment between gross and net values.

Most of this information is available for the Irish economy. Also, consideration needs to be given to whether the use of GNP (expenditure) figures, rather than GDP (output), would be more appropriate for Ireland, given the unusual structure of the economy in regard to the difference between these two measures. The calculation of net output is also a difficulty. 
3.4
Contingent Valuation (WTP)

The insufficiency of the output approach as a means for valuing the full cost of road accidents has been widely recognised and there have been many efforts to overcome its deficiencies.  A different approach has been developed but, while well grounded in theory, practical differences and difficulties in data gathering have restricted its use.  This approach is centred on economic choice, either through choices that are actually made (revealed preference) or through information obtained from individuals about hypothetical choices under assumed circumstances (contingent valuation). Serious data problems with this approach, the lack of a comprehensive measurement scale and some other conceptual problems mean that, while this approach is a major theoretical improvement on the previous methodology, the estimates produced lie in a wide range.  

An individual’s willingness to pay to avoid death is given by:
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where:


T  = remaining lifetime in years;


Bt = utility arising as a result of being alive (including non-marketed benefits);


r  = individual rate if time preference


A  = a risk aversion factor.

This formulation means that the willingness-to-pay (WTP) measure includes all the benefits of living, including a premium for the pain, grief and suffering avoided. By using an individual’s own rate of time preference, the need for an appropriate discount rate is avoided.

The answer will clearly be subjective and will vary between individuals and across time. This immediately calls into question the theoretical validity of using a single value of life estimate. However, something approaching a single value or more accurately, a range of values is required before the concept can be applied in practice. This means that developing a range of values is a more meaningful approach than assuming that a single accurate and robust estimate is possible.

In the case of contingent valuation, individuals are interviewed and asked questions regarding hypothetical situations to discover their preferences and the value they would place on alternative outcomes. This gives a subjective valuation, but this is probably a strength rather than a weakness, provided care has been taken in the selection of the sample. The questions that are asked, and the manner, in which they are asked, are of fundamental importance.

It is also important to distinguish between WTP and willingness-to-accept (WTA) type questions, as the resulting estimates may be quite different.  The WTP approach identifies a willingness to pay to avoid a particular risk while the WTA approach identifies the payment required for the individual to accept a change in the level of risk encountered. The latter has been shown to lead to much higher estimates, by a factor of 2 or more. The fundamental issue is that this approach assumes a right to life, the former does not. The higher estimates reflect this difference. One of the strengths of contingent valuation, provided bias is avoided, is that it consistently demonstrates robust theoretical foundations.

A major weakness, in addition to the problems of ensuring that the right questions are asked, is that the risk factors being encountered are often quite small. Thus, an accurate reply requires that the interviewee is not provided with precise numerical data on risk as it is often incomprehensible. A better approach is to identify a relationship between a particular act and a change in the risk of an accident. For example, assume that wearing a seatbelt could be shown to reduce risk by a known amount, but drivers are averse to seatbelts. Information on the amount drivers are willing to pay for a similar reduction in risk, without having to wear the belt, would allow an estimate of the subjective value of life to be calculated.   

A number of other influences must also be taken into account. For example, the diminishing marginal utility of money means that as an individual gets wealthier, the valuations provided by this method will also rise. It is also important in the case of road safety, that the data obtained should be adjusted to allow for differences in the quality of the lives saved. This method is flexible and can easily handle injury or any other feature associated with risk.

The principal method for gathering data is through sample surveys. However, certain economic transactions may act as proxies for willingness to accept the risks that exist in the economy. The most commonly applied uses wage premiums to identify willingness to accept risk. For example, dangerous construction work carries a premium wage compared to less dangerous work. The benefit is that this data is easily available. The problem is that it is difficult to control for other variables such as individual preferences for certain types of employment, non-risk 'comfort' factors and general economic conditions that may influence wage relativities. Table 3.2 below shows that this method has led to wide differences in valuations. The foundations of this approach have been fundamentally questioned recently by Dorman (1996)
. He concludes that:

Conventional economic analyses of risks in the workplace, and in society as a whole, are misguided. (p. 234)

This would seem to indicate that the usefulness of this approach may be limited and that results may be misleading. In fact, given the underlying assumptions that risk is known and that the labour market is in equilibrium and is efficient, it is no more than an analysis of the workings of the labour market, for comparison with some benchmark.

A further approach aims to identify instances of revealed preference in relation to risk through consumer decisions.  For example, the willingness to pay for speed in a new car in preference to safety features may imply certain valuations of risk. While consumption choices of this type may contain some information, there are considerable data problems and the theoretical foundations are less reliable.

The general consensus in the literature available is that there is a clear preference for the use of contingent valuation as the main source of data on the value of a statistical life. There are some logical grounds for adding the estimates produced by the contingent valuation method to the net output estimate to get an estimate of death or injury for all of society. The argument is that the former is an estimate of personal, subjective welfare, while the latter captures a wider external value of the individual's contribution to society.  By then adding in the direct cost borne as a result of accidents and casualties a total value for the cost of road accidents may be obtained.

3.5
Estimates of Economic Cost of Death and Injury

The most noticeable result from any review of the estimates of the cost of life that have been produced is the wide range of values that has emerged. To place some sort of meaningful structure on these estimates it is useful, for the purpose of this review, to divide the literature into three strands:

· estimates produced by a wide range of studies conducted for a variety of purposes;

· studies that underlie current practice in the UK in relation to road accidents;

· studies and estimates produced in a range of EU countries that have led to EU recommendations in this area.

The breadth of the range is the result of a number of factors. The most important would appear to be:

· differences in the purposes for which the estimates were intended;

· methodological differences in the research;

· research bias and errors; and

· interpretation.

The result is that the most widely used estimates have tended to be those that come from studies that appear to conform with recommendations from earlier findings and which are of most practical use. This introduces a degree of pragmatism that suggests that, while these estimates are useful in identifying broad parameters, purpose-specific research is required to check their validity and usefulness in evaluating Irish policy decisions.

Summary of Estimates Produced

The main reference point used in this overview is the conclusions produced by Dalvi (1988). This research forms the methodological and empirical basis of current practice in the UK. Although the estimates produced in 1988 have been updated and the methodology has been extended and refined in later work, certain parameters identified in 1988 remain important. In keeping with the structure outlined above, this work will be dealt with later. The results of other unconnected work, shown in Table 3.2, provide an idea of the range of estimates. The results are divided according to methodology and all estimates are given in their 1987 sterling equivalent.

This shows the range of estimates that have been produced.  Although the means from the two estimates are close, these are biased upwards as a result of a few very large estimates. As a result the median estimates may be more appropriate. The range in revealed preferences is also narrower than for WTP estimates. Zerbe and Dively (1994) found similar results also from a review
. They concluded that by discounting the highest and lowest extremes, ‘one can feel rather confident using a range of say $1.7 million to $3.4 million in 1990 dollars’ (p.434) on the basis of revealed preferences.  As they point out, this is still rather a wide range and is supported by the revealed preference estimates only. In road safety, the practical opportunities for direct observation of such preferences is limited.  

The very wide ranges for the WTP studies make interpretation difficult. It appears that the type of risk associated with the study in question is very important and that design problems are common. In subsequent reviews of these findings, various authors have attempted to explain these ranges and derive ‘reasonable’ estimates. In general, this work appears to lead towards a conclusion that the true value lies towards the lower end of the range, with the median values possibly appropriate as a lower bound for the estimate. This gives an estimate in the region of £0.5 million as a lower bound for the value of a statistical life (in 1987 values).

Table 3.2: Value of a Statistical Life

	Year
	Country
	Methodology
	Estimate(£)

	1973
	USA
	Compensating wage differentials
	  456,000

	1973
	USA
	Compensating wage differentials
	4,530,000

	1973
	USA
	WTP for health
	55,000

	1973
	UK
	WTP fire safety
	251,000

	1974
	UK
	WTP for health
	129,000

	1974
	UK
	Time safety trade-off
	395,000

	1974
	UK
	Compensating wage differentials
	904,000

	1975
	UK
	Motorway speed/time trade-off
	387,000

	1976
	USA
	Compensating wage differentials
	2,550,000

	1976
	UK
	WTP aircraft safety
	7,850,000

	1977
	USA
	WTP nuclear safety
	56,000-3,283,000

	1978
	USA
	Compensating wage differentials
	4,067,000

	1978
	USA
	Compensating wage differentials
	4,550,000

	1978
	USA
	Compensating wage differentials
	2,590,000

	1979
	USA
	Seatbelt usage
	425,000

	1979
	USA
	Compensating wage differentials
	349,000

	1979
	UK
	WTP fire safety
	2,640,000

	1979
	USA
	WTP air travel safety
	52,000-3,093,000

	1980
	USA
	Compensating wage differentials
	1,370,000

	1980
	UK
	Compensating wage differentials
	129,000

	1981
	USA
	Residence/Air pollution trade-off
	167,000

	1982
	USA
	Smoke detectors
	319,000

	1982
	UK
	Compensating wage differentials
	1,870,000

	1983
	UK
	WTP transport safety
	1,800,000

	Revealed Preference
	
	
	

	Range
	
	
	129,000-4,550,000

	Mean
	
	
	1,566,000

	Median
	
	
	680,000

	WTP questionnaires
	
	
	

	Range
	
	
	52,000-7,850,000

	Mean
	
	
	1,782,000

	Median
	
	
	395,000


UK Practice
Dalvi (1988) represents a concise attempt to construct a practical estimate from the range of data available. Prior to this, estimates in the UK were based on the human capital approach with some additions for direct costs. This was deemed to be inadequate. Having surveyed the available data, he concluded that:

In deciding upon appropriate values of statistical life a considerable element of judgement appears unavoidable. The research evidence available does not point unequivocally to any single valuation.

Dalvi recommended that WTP studies provided a basis from which an estimate could be derived. However, the conclusion then drawn, and which has influenced subsequent estimates applied in the UK appears questionable. Briefly, after accepting that the lower median values of some UK studies are the most appropriate estimates, Dalvi rejects them as they would imply an increase by a multiple of 3.5 on the estimated statistical value of life as previously estimated in the UK. This would lead to a questioning of other elements of government policy.

Such a (high) figure would probably change the present relationship between time savings and accident benefits in COBA, and would relatively downgrade the priority given to faster traffic movement and congestion benefits as opposed to safety of life and limb. …It is felt that considering the government’s present concern for speedy traffic movement, a value of £890,000 per statistical life saved is certainly on a higher side. This paper therefore suggests a lower figure of £500,000. (Dalvi, p.34)

This decision to revise downwards by a substantial margin the estimates produced by studies appears to be the result of the application of certain a priori held beliefs, if not overt political expediency, rather than objective judgement. Of course, given the inability of successive studies to find a single value, this cannot be proven. However, what has resulted in the UK is that subsequent work, much of which has been influenced by this estimate, is based on a questionable interpretation of a narrow range of findings to the exclusion of competing results.  

Since 1988, work in the UK has built on this foundation in three ways:

· this estimate of fatality has been updated annually by indexation according to changes in GDP per capita;

· estimates for various non-fatal injuries, in accordance with Table 2.1 above, and consistent with this valuation of life have been developed using contingent valuation methods; and

· estimates of other non-life costs of accidents have been produced and regularly updated.

The result of this work is the development of a consistent methodology for the valuation of all costs arising from road accidents and road casualties. The methodology is outlined in Hopkin and Simpson (1995).
 Table 2.3 contains a summary of accident and casualty related costs.

While these estimates are produced using an internally consistent methodology and comprehensively cover all the costs associated with road accidents, certain difficulties remain before they can be directly applied to the Irish case. First, the difficulties with the Dalvi conclusion, which has obviously had a major impact on the ‘human’ costs identified for fatality and less obviously on the ‘human’ costs for injuries, have been noted above.  Second, there may be difficulties in directly transferring estimates for the cost of property and services from the UK to Ireland. Third, the simple addition of ‘human’ and ‘output’ costs is questionable, although this point has been debated inconclusively in the literature. The problem arises because it can be argued that the valuation of a life obtained from the WTP approach intrinsically contains an estimate for discounted future consumption. Thus, only net output (total production less consumption) should be included in this estimate. However, given the Dalvi re-estimation detailed above, this may be a compensating factor. Finally, these estimates are averages for the population following the application of weighting procedures at various stages. The most important of these weights relate to the rate of accidents in various population categories, (such as age groups), the age distribution of the population and the workforce and life tables. These weights were calculated on the basis of 1990 data from the UK. Differences in the appropriate weights are likely to appear in modifying these figures for Ireland.

Table 3.3:  Cost per Accident (£, 1994 prices)

	
	
	Casualty Related Costs
	
	
	Accident Related Costs
	
	Total

	
	Output
	Human 
	Medical 
	Property
	Insurance
	Police
	

	Fatal
	305,310
	596,660
	4,110
	5,880
	160
	1,020
	913,140

	Serious
	  13,660
	  83,280
	8,190
	2,710
	100
	   140
	108,080

	Slight
	    1,570
	    6,710
	   670
	1,590
	  60
	     30
	  10,630

	All Injury
	    7,910
	  27,940
	1,980
	1,840
	  70
	     60
	  39,800

	Damage only
	-
	-
	-
	1,020
	  30
	       2
	    1,050

	All accidents
	       490
	    1,740
	   120
	1,070
	  30
	       6
	    3,460


Source: Hopkin and Simpson (1995)

EU Recommendations

The main survey of research in the EU on the valuation of road accidents is contained in Alfaro et. al. (1994).
 This work covers four topics:

· methodologies available and those applied in various European countries;

· estimates produced by these methodologies;

· explanations of the considerable differences found; and

· recommendations for a consistent system.

Most of the analysis concentrates on the estimates for fatalities, since inconsistent definitions of injuries in various countries made comparison impossible. Even so, there is still a very wide variation in the estimates produced by different countries, as shown in Table 3.4. With some estimates 20 times other country’s, there is clearly little consistency emerging. Some countries - such as Norway, Austria and Germany - rely almost totally on the lost output value while others emphasise human costs.  Medical costs in all countries were significant only in the case of serious non-fatal injuries.  In the light of the discussions above, it is noteworthy that the UK estimate is towards the upper end of the range, particularly if outlying observations are excluded, and has the highest ratio of human to other costs. 

Table 3.4: Cost of Road Fatality in European Countries (ECU 1990)

	
	Lost Output
	Human Costs
	Other Costs
	Total Costs

	Netherlands
	-
	-
	-
	   105,546

	Spain
	112,825
	57,772
	392
	   170,989

	Portugal
	-
	-
	-
	   224,536

	France
	216,010
	164,361
	2,348
	   234,794

	Norway
	251,619
	-
	-
	   251,619

	Luxembourg
	-
	-
	-
	   344,478

	Belgium
	380,108
	14,788
	3,919
	   398,815

	Austria
	589,544
	-
	3,096
	   592,640

	Denmark
	204,757
	418,714
	4,589
	   628,050

	Germany
	670,045
	-
	   731
	   670,776

	UK
	272,727
	657,983
	   564
	   931,274

	Sweden
	436,689
	516,891
	2,530
	   956,110

	Finland
	548,312
	864,281
	1,825
	1,414,418

	Switzerland
	816,200
	1,344,596
	4,764
	2,165,560


The standard of living, as measured by GDP per capita, was an important factor in explaining the variation in costs. Almost 90 per cent of the variation in the estimates for lost output were explainable by the combined effects of differences in GDP per capita, discount rates, growth rates and the age structure in various countries. This would suggest that quite reliable estimates for this measure can be obtained for individual countries, provided underlying assumptions are appropriate. However, no such reliability could be placed on the human costs estimates. Different methods of valuation were evident and the main finding was that countries that used WTP ended up with much higher values for human costs.

Clearly, therefore, much more consistent research needs to be undertaken before a reliable European estimate can be found. The main recommendations contained in the research were that:

· human costs, as well as lost output, medical and damage costs, should be included;

· the willingness to pay approach is the best approach to use in arriving at estimates;

· restitution or replacement costs should be used where possible;

· only net loss of output should be included where the willingness to pay method is employed;

· consistent definitions are required to enable comparison in the case of injuries and avoid misinterpretation in the case of estimates of the cost of fatalities.

4:  Preliminary Robust Estimates of the Cost of Road Accidents in Ireland

4.1
Introduction

The methodology applied in the UK and described earlier in Chapter 3 is considered to be the best available template for valuing the cost of ‘typical’ road accidents and the overall cost of road accidents. Certain aspects of the available data and the relative scarcity of research into accidents in Ireland mean that the appropriateness of transferring certain aspects of these valuations to Ireland cannot be validated rigorously at this stage. (This is in addition to shortcomings and uncertainties as regards the accuracy of the UK estimates in the first place). However, a number of adjustments can be made to the UK figures to overcome certain known differences between Ireland and the UK. In addition, some Irish data is available which enables replication of part of the UK methodology. 

Therefore, this chapter uses a range of sources, including the UK estimates, to construct valuations at 1989 (the base year) and 1999 prices for road accidents in Ireland. Estimates of unit costs, as adjusted for Irish conditions, are applied to insurance industry and NRA aggregates for 1989 to get an estimate for the total cost of accidents, and to make comparison with insurance industry estimates for that year. The 1999 valuation provides an up-to-date estimate of the per-unit cost of road accidents.

4.2
Insurance Industry Estimates

Insurance industry data provide one estimate of the cost of road accidents in a particular year. This approach has an advantage over the economic methodology used in the UK since it provides aggregate values derived from evaluations of actual events. As such it avoids many of the problems associated with alternative approaches, in particular the problems identified in the case of WTP estimates.  However, it cannot be assumed that all social costs are included and many problems remain with the data.

The industry normally assesses costs under the following headings:

· Loss of earnings from injury;

· Direct medical and care expenses incurred and imminent;

· Compensation for pain and injury;

· Direct losses due to damage to property;

· Other direct costs that arise.

Many of these cost categories have direct parallels in the economic cost estimation approach adopted above and, indeed, the direct cost elements provide the data for the earlier estimates. The approach adopted in assessing loss of earnings is different in that it uses data related to the individual in question. However, in the aggregate, GNP per capita with appropriate weightings should be a reasonable estimator of this.  (Clearly, however, the gross estimate for lost output should be used for comparison purposes.)  

Insurance industry data may be combined with the NRA estimates to provide more detail on the size distribution of settlements by value. The distribution is shown in Figure 4.1.
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The frequency of settlements in various intervals was obtained from an examination of industry data and this was applied to injury totals from the NRA data. Fatalities and damage only claims are not included in this distribution. For the purposes of the analysis in this chapter, it is assumed that settlements below £10,000 indicate minor injuries.  It is clear from Figure 4.1 that most (69.7%) valid injury claims result in settlements below £10,000. When the number of damage-only claims is taken into account, the interval £0-5,000 accounts for almost 95% of settlements, if it is accepted that damage-only claims generally result in settlements of less than £5,000. Further details on the distribution of claims are given in Table 4.1. 

Table 4.1: Value Distribution of Injury Claims (1989)

	Settlement Intervals
	Average Settlement (£)
	Percent of Cases

	£0-1000
	   326
	41.8

	£1001-5000
	2,239
	22.3

	£5001-10000
	7,156
	5.6

	£10001-20000
	14,240
	14.1

	£20001-30000
	24,342
	6.7

	£30001-40000
	34,507
	3.2

	£40000-200000
	74,462
	5.8

	£200001-350000
	124,471
	0.3

	£350001-500000
	366,968
	0.1

	£500001-1000000
	656,116
	0.1

	£1000000+
	1,074,641
	                 0.0


Two different approaches can be adopted in relation to insurance industry data to derive an estimate of costs.  First, the value of insurance settlements paid, plus the cost of running the industry, can be assumed to represent the cost of road accidents.  In 1989, total settlement payments amounted to £320 million while expenses ran to £73.3 million. This gives a value of £393.3 million. There are problems with this however, arising from the fact that a payment in a particular year may relate to an accident in that year or in any previous year. Some cases may take up to a decade to reach conclusion. These are important because, while few in number, they are generally very valuable.

In the second approach, the value of the premiums paid by drivers may be used to provide an imputed valuation of the risk associated with road usage. This approach assumes that individuals wishing to minimise risk voluntarily undertake the payment. The fact that insurance is mandatory does not necessarily invalidate this since premiums are not set by regulation but in a competitive market. It also assumes that the insured are representative of society as a whole. Given the disproportionate involvement in accidents of pedestrians and cyclists, whose valuations are not included in insurance premiums, this assumption is open to question.  However, the fact that society has not deemed it fit to alter this situation means that the value of insurance written gives an imputed value for the cost society places on accidents. In 1989, the value of premiums stood at £370 million and had risen to £600 million in 1995. This rapid rise illustrates a problem with this approach since the total paid rises immediately with a rise in the number of cars but, since risks do not change proportionately, it may take some time for insurance premiums to change
.  Furthermore, competitive or commercial changes within the industry may also affect this estimate.

4.3
Adjustment of the WTP Methodology as Applied in the UK for Irish Conditions

The estimates derived for the UK and discussed in Chapter 3 used 1994 prices and provide a base year for the calculations. The Irish CPI is used to obtain values for other years.

Exchange Rates
The Irish/UK exchange rate in 1994 was closer to its equilibrium level than it has been for most of the last couple of years, due to the current substantial over-valuation of the UK currency.  For 1994, the average rate over the course of the year was IR£1 equal to £0.9778 sterling, with a range of less than (2per cent of this value. However, this is insufficient, as this nominal rate does not account for different purchasing power in the two countries. Data from EU publications suggest that a factor equal to 1.0353 should be applied to account for the fact that a common currency would have had a higher purchasing power in Ireland in 1994. This means that the Purchasing Power Parity conversion rate for values between the two economies in 1994 was IR£1 equal to £1.01sterling. To avoid complicating the matter unduly, this can be ignored and values for the UK translated directly at parity.

Discount Rates
The methodology for valuing the cost of a road accident uses a social discount rate in valuing lost output and, implicitly, uses a private rate in arriving at the WTP element of the cost. Regarding the latter, the Irish and UK economies are sufficiently similar in terms of development, structure and culture to mean that there is unlikely to be a significant difference in the WTP. The social discount rate assumed in calculating the UK values was 6 per cent p.a. Evaluations in Ireland have generally assumed a rate between 5 per cent and 10 per cent, with an increasing preference for the lower rate in recent years.

Historically, Irish interest rates tended to mirror UK rates, plus a premium over the years, but this relationship has changed as Ireland has moved progressively over a decade now, to the structure prevailing in EMU Members. The current divergence, in which UK interest rates are significantly above Euro rates, may not exist into the medium term, especially if the UK indicates its intention to adopt the Euro. For the future, there appears to be good reason too, to expect that interest rates will be lower than in recent decades. Finally, given that there are widely accepted theoretical arguments that the social discount rate should be less than the private rate (the interest rate), the assumption of a discount rate of 6 per cent for the value of lost output is considered to be excessively high.  

This point is of greatest interest in regard to fatalities and serious, long-term injury and would indicate that UK estimates of values for lost output under these two categories should be increased. While the current economic outlook would suggest that the rate should be below 5 per cent, it is important not to give too high a weighting to short-term factors when dealing with issues that are, by definition, long-term. Thus, it is probably inadvisable to recommend a rate below the 5 per cent rate that has been used widely.  

Accident Frequency
International comparisons show that the incidence of fatality in road accidents in Ireland is considerably higher than in the UK, whether compared by population or by distances travelled. In fact, the UK appears at, or close to the bottom, of the range of rates in European countries under both of these headings. The importance of this is not that Ireland may have a higher incidence of road accident or a poorer safety record, but that the severity of the accidents experienced on Irish roads may be different from that in the UK. In other words, because there may be a greater risk of death per accident, there may also be a correspondingly greater risk of more severe injury in any given accident. Within the two injury categories that can be identified, there is a range of different degrees of disability and suffering. Since costs rise with the severity of the injury, and the overall averages for injury are based on weights derived from the types of injury sustained in the UK, application of these weights to Ireland may lead to an underestimate of the costs arising from injuries. However, the lack of sophisticated estimates of the incidence of injuries resulting from Irish accidents means that this issue remains inconclusive for the present.

Demographic Structure
Table 4.2 shows that Ireland and the UK have rather different demographic structures.  In fact, Ireland is somewhat out of step with most developed countries due to the relatively young age of its population. Table 4.3 in Section 4.4 below also shows that age is an important determinant of involvement in road accidents. As a result, issues arise in using UK data that has been weighted to reflect the age of the UK population. This is important in relation to estimates of lost output, but is most important in the estimates of the value of life derived from willingness-to-pay research. The UK figures are based on sample surveys weighted to reflect the age structure of the UK. Not only does this suggest the possibility of sample bias if these are applied in Ireland, but the different accident risks that attach to different age groups means that the estimates would probably be larger in Ireland. On the other hand, many WTP surveys have found that the estimates derived were related to income levels when plotted against an age variable, with the highest estimates appearing in the early 40s when lifetime earning potential reaches a peak. The effect of this would probably be to reduce the Irish estimate. However, in the absence of considerable research the true impact of these differences remains unknown.

Table 4.2: Demographic Comparison of Ireland and the UK (1994)

	
	Total

(millions)
	Density

(per sq. km.)
	Growth

(per cent p.a.)
	under 15

(per cent)
	15-64

(per cent)
	over 65

(per cent)

	Ireland
	  3.58
	  51.2
	0.3
	25.2
	63.3
	11.5

	UK
	58.61
	239.2
	0.4
	19.5
	64.8
	15.7


Source:
OECD (1997) Labour Force Statistics 1975-1995

GDP per Capita

In the UK, and in most countries, GDP per capita, which is a measure of output per capita, is the most appropriate measure to use in assessing the value of lost output as a result of death or injury. However, the particular industrial structure of the Irish economy means that GDP per capita is a substantial overestimate of the added value that actually accrues to Irish residents, because of the high dependence on multinational corporations, which remit profits outside the State. For this reason, GNP per capita is more appropriate to Irish conditions. In the discussion below, GNP figures are used to measure lost output.

Appropriate Units

As a result of extensive research, it has been possible to provide estimates for the UK for various categories of casualties on a per accident basis. However, the fact that equivalent research has not been undertaken in Ireland means that sufficient data are not available to replicate this at either the level of unit values or aggregate levels. Insurance industry data are usually based on values per claim and do not provide any indication of the number of claims that might arise per accident. There is no indication of values for accidents from which no claims arise.  NRA data provide information for different categories such as the number of fatalities and the number of injuries. However, in the absence of research such as that undertaken in the UK, these do not provide an indication of the unit values that should be assigned and are incomplete for many categories. For these reasons, it appears most appropriate to adopt cost per claim as a suitable unit for calculating costs arising under certain headings. (See Tables 4.4 and 4.5 below for details.)

4.4
Estimates of Economic Costs for Ireland

Lost Output from Fatalities

More accurate estimates for the cost of lost output from fatal casualties may be obtained by using data which is available for Ireland, rather than by attempting to modify the UK output figures to achieve comparability. In addition to the complex adjustments required to achieve comparability, there are arguments that the UK practice of adding gross output to WTP figures is questionable. To facilitate comparison with UK estimates, data for Ireland relating to 1994 are used. Data deficiencies mean that certain simplifying assumptions must be made but, as outlined below, these are regarded as reasonable.

Ireland has one of the youngest populations in the OECD. The data in Table 4.3 also show that the highest risk for death and injury in road accidents occurs in the late teenage years. This is a result of very high male involvement in accidents in this age group. However, examination of the data show that the median age for both injury and death, at 30 and 29 years respectively, is very close to the median age for the population as a whole. Thus, it is reasonable to base the calculation on the loss to society of a person killed at age 30.

Table 4.3: Age Group Frequencies for Irish 

Population and Road Casualties (per cent)

	Age
	Population
	Fatality
	Injury

	0-14
	  23.7
	    6.3
	  11.2

	15-19
	    9.4
	  16.9
	  15.8

	20-24
	    8.1
	  14.5
	  12.6

	25-44
	  28.0
	  29.0
	  39.7

	45-54
	  11.4
	    9.6
	    9.6

	55-64
	    8.0
	    8.2
	    5.9

	65+
	  11.4
	  15.5
	    5.2

	
	100.0
	100.0
	100.0

	Median Ages
	30
	30
	29


Sources: CSO and NRA

At age 30, an Irish person has a life expectancy of 76 years. This means that they can expect a further 35 years of productive activity (retiring at age 65) and 46 years of consumption. To calculate the value of lost gross output as a result of death at age 30, the value of GNP per capita in 1994 was used as a base. This value was increased for the years up to 1999 by the actual observed growth in real GNP per capita. It was then assumed that real GNP per capita would grow in the years 2000-09 at a rate of 4.5 per cent per annum and at 3.5 per cent per annum thereafter.
  When discounted at 5 per cent per annum, this gives a value of gross output of £280,235 for an average fatal casualty.

This figure, although reached independently, is very close to the UK estimate of £305,310. The UK methodology used somewhat more sophisticated means, but data deficiencies currently preclude this in Ireland. This estimate needs to be adjusted to allow for personal consumption as, it is argued, that this is included already in the WTP estimate (see Section 3.5, UK Practice above). The value of consumption ‘saved’ through the death of an individual can be obtained by a similar means to the process above, with some modifications. Personal consumption per capita in 1994 was £5731.7. This is updated to 1999 using actual real growth rates. Personal consumption in Ireland is expected to grow slightly ahead of GNP for the foreseeable future. To allow for this, it was assumed that real consumption per capita would grow at 5 per cent per annum over the next 10 years and at 4 per cent thereafter up to age 65. It was further assumed that consumption would fall by 25 per cent at retirement and remain at this level, in real terms, beyond this age. Discounted at 5 per cent this gives a value of £211,443 in 1994 prices, resulting in a net value for lost output for an average road fatality of £68,792.

Lost Output from Injuries
There are considerable deficiencies in the data available in Ireland on injuries from road accidents. Research could provide projections for the incidence of various categories of accidents, as in the UK but, currently, it is not possible to build fully independent assessments of lost output for Ireland. However, Table 4.3 showed that the median age of injury is close to the median for a fatality. On the assumption that the loss of output implications of an ‘average’ injury in Ireland are the same as in the UK, a valuation for injuries can be obtained by applying the ratio of the valuations for fatalities in the two countries to the UK cost of injuries estimates. Gross output costs should be used in the case of injuries since consumption does not cease during the period of loss of output.

Two further adjustments would be desirable, but the data are not available to permit them. First, it is likely that the life expectancy of an injured accident victim at 30 years of age is lower than for others. This could affect the estimate, but the magnitude or even the direction of the effect cannot be estimated. Second, the higher risk of death in Ireland suggests that the severity of accidents may be worse than in the UK.  This would increase the average cost but, in the absence of comprehensive injury classification data and risk estimates for each category, an estimate cannot be deduced. However, it does mean, that the estimate for the cost of lost output from an ‘average’ injury should be treated as the lower bound of a possible range.

On the basis of the UK data, it is estimated that the value of output lost as a result of a serious injury in Ireland is £12,538, while the value for a slight injury is £1,441 in 1994 prices.

Human Costs
Despite difficulties with the practical application of the methodology, and specific issues related to the way in which the UK estimates have been derived, the willingness-to-pay approach to the valuation of life is accepted increasingly as the most appropriate methodology. The methodology is subjective and can be thought of as a private valuation of the cost of loss of life.  The lost output approach, on the other hand, is clearly a cost from the point of view of society in general. Many variables are implicitly taken into account in arriving at a WTP estimate. These include the general standard of living, cultural values, ideas of social mobility and self-development, an idea of the inherent value of money, life expectancy and the quality of life expected.  For most of these factors, there are more similarities than differences between the UK and Ireland. Where quantifiable differences exist, such as income or purchasing power, the analysis above shows that market exchange rates in 1994 were close to their purchasing power parity levels. In other words, UK sterling values should be translated directly into Irish pound values.  

The most important remaining problem with using the UK WTP figures is that they are based on perceived valuations of possible changes in risks. As discussed earlier, the rate of serious accidents per 1,000 of the population in Ireland is almost double the UK rate. In addition, as discussed elsewhere, these NRA figures are believed to underestimate the true incidence of road accidents in Ireland. This higher risk would almost definitely increase the valuation that an Irish survey sample would place on reducing risk and, therefore, would increase the WTP values. However, there are two problems with making any adjustment. First, in the absence of considerable research, any adjustment would be on the basis of speculative premises. Second, it does not follow logically that a higher risk of being involved in a road accident should mean that there is a higher valuation on human life. In fact, a deductive approach would lead to the conclusion that the failure to invest in reducing this risk to levels achieved elsewhere must mean that there is a lower valuation placed on human life in Ireland.

This debate is obviously inconclusive in the absence of WTP research in Ireland designed specifically to uncover valuations in relation to changes in the risk of road accidents. As a result, the best estimate at this stage is to use the UK figures for 1994 as they appear in Table 3.3 earlier.

Medical Expenses

The UK figures for medical expenses were built up through surveys of hospital expenses according to detailed descriptions of the types of injuries sustained in road accidents. A weighting factor derived from the frequency of each category of injury was then applied to these cost estimates to find the typical medical costs arising from the various categories of injuries. Ideally HIPE data should be used in the case of Ireland.  When this data becomes more generally available and integrated into the reporting system being recommended this could be done.  

Prior to this, the best approach is to assume that the socio-economic costs of medical treatments are broadly similar in Ireland and the UK and that the types of injuries sustained in Ireland are similar to the UK. If these are valid assumptions, the UK figures for the typical cost of treating fatalities and injuries in Ireland would be similar to the UK. The figures in Tables 4.4 and 4.5 are based on UK data for 1994 adjusted by the CPI.
 

Damage to Property

Estimates of damage to property should include the damage to cars and other vehicles involved in accidents, damage to other property including public infrastructure, and car hire costs arising due to the need to temporarily replace a vehicle. Information held by the insurance industry provides the most complete source of data on damage costs. However, it should be remembered that this is not comprehensive since some accidents do not result in claims and not all property is covered by insurance. Most importantly, in the case of 3rd party cover, the value of damage to the car of one party may be underestimated if liability is apportioned unequally.

While aware of these deficiencies, it is not thought that appropriate adjustments can be made to the insurance industry estimates. The industry estimates that the average cost of car damage in 1989 was £2,000 per claim.  This figure is used in Table 4.4 and may indeed be a good estimate of the cost of damage per claim. However, for the reasons above, this is not the same as an estimate of the average damage done per accident.

Administration, Professional and Emergency Services Costs

Other cost areas arise as a result of services that exist mostly, or partly, because of the occurrence of road accidents. These services represent an economic cost since the resources they employ could be used productively elsewhere. They include the cost of Garda time used in covering road accidents, the administration costs of the insurance industry and the cost of other professional services used in the settlement of disputed claims.  

The UK data probably represent an acceptable estimate of Garda costs for Ireland also and are relatively minor. However, the cost of other professional services (mainly legal) is important.  The insurance industry estimates that these costs equalled 23% of the cost of compensation claims paid in 1989. No estimate for these costs was included in the UK data in Table 3.3, although they should be included as an economic cost arising from road accidents. The opportunity cost of these resources will be some proportion of the costs observed by the insurance companies since it is unlikely that the full observed cost represents the opportunity cost of the resources employed.  For example, many of the costs arise through the employment of legal and medical professionals. These are highly paid professionals and may be in a position to extract an economic rent. In the absence of road accidents they would lose market power and this rent would be diminished. This would be equivalent to a transfer within the economy and, as a result, some of the currently existing costs should be treated as a transfer. However, it is impossible to predict this proportion with any degree of accuracy and the estimates in Table 4.4 are the fully observed per unit costs for 1989.  

These costs will vary considerably between different types of claims. Discussions with industry sources confirm that they are greatest in the case of serious injuries while most damage-only claims can be settled relatively easily. To allow for a reasonable apportionment, in the light of insurance data and discussions, it was assumed that the total cost of £73,6 million in 1989 could be distributed as follows:


Claims involving fatality: 

  5% 


Claims involving serious injury:
60% 


Claims involving minor injury:
25% 


Damage-only claims


10% of total value

The figures in Table 4.4 are based on this distribution averaged across all claims in each category.

Administration costs are also based on insurance industry data.  These were calculated as the sum of commissions paid and management expenses as given in the Annual Report on the industry for 1989.  The basic assumption is that the resources used in the industry could be gainfully employed elsewhere in the economy. Insurance industry profits are not included as a cost on the economy. From a social evaluation point of view this is correct. (See the Appendix to this chapter).

To distribute the aggregate cost across the various categories of claims, it is assumed that administration costs are proportional to the value of settlements paid in each category.  The calculations for Table 4.1 indicate a distribution as follows:


Claims involving fatality: 

  6.4% 


Claims involving serious injury:
50.7% 


Claims involving minor injury:
  5.1% 


Damage-only claims


37.8% of total settlements paid.

The calculated values are given in Table 4.4. Using the index of general inflation represented by the CPI an indication of costs at current prices is contained in Table 4.5.

Table 4.4: Average Costs of the Consequences of Road Accidents in 1989

	
	Output Loss
	Human (WTP) Costs
	Medical Expenses
	Damage to Property
	Insurance Administration
	Professional Services
	Garda Costs
	Total

	Fatality
	60,262
	522,674
	3,600
	2,000
	10,198
	  8,000
	894
	607,628

	Serious Injury
	10,983
	  72,953
	7,174
	2,000
	13,955
	16,582
	123
	123,770

	Slight Injury
	  1,262
	    5,878
	   587
	2,000
	     609
	  2,997
	  26
	  13,359

	Damage only
	-
	-
	-
	2,000
	     817
	     247
	    2
	    3,066


Table 4.5: Average Costs of the Consequences of Road Accidents in 1999

	
	Output Loss
	Human (WTP) Costs
	Medical Expenses
	Damage to Property
	Insurance Administration
	Professional Services
	Garda Costs
	Total

	Fatality
	77,873
	675,419
	4,653
	2,584
	13,178
	10,338
	1,155
	785,200

	Serious Injury
	14,193
	  94,273
	9,271
	2,584
	18,033
	21,428
	   158
	159,940

	Slight Injury
	  1,631
	    7,596
	   758
	2,584
	     787
	  3,873
	     34
	  17,263

	Damage only
	-
	-
	-
	2,584
	  1,056
	     319
	       2
	    3,961


Note: The values for Output Loss, Human Costs and Medical Expenses are calculated per casualty. Garda costs are per accident, while other estimates are calculated per insurance claim.

4.5 
Analysis of Estimated Costs of Road Accidents

Comparison with NRA Estimates

The data in Table 4.4 can be multiplied by the number of accidents in that year to provide an estimate for the total cost of road accidents in 1989. This year represents the latest for which a complete data set is available from the insurance industry. This reflects the difficulty of identifying the totals for any particular calendar period when claims are being settled at different rates. For example, many smaller claims may be settled within the same calendar year of the claim while larger claims may not be settled for a number of years.

Road accident statistics from the NRA are used for fatality and injury totals. However, it is considered that the insurance industry is a more appropriate source for data on damage claims, with recognition of the fact that not all property is included in 3rd party cover. The total number of claims provides a suitable multiple for use with other cost areas.  The NRA report provides the following totals for 1989:

	Fatal
	  460

	Serious Injury
	2,663

	Minor Injury
	6,140

	Material Damage
	13,507

	Total
	22,770


Insurance industry data indicate a total of 39,067 claims. Of course it must be recognised also that insurance industry data relates to claims rather than accidents and that multiple claims may be associated with a single accident so that the two measures would not be expected to be identical. However, it is believed that most of the difference is accounted for by under reporting of accidents to the Gardai (the source used by NRA) involving material damage and minor injuries, a view widely held in the insurance industry sector. It is considered that the NRA data, based on reported incidents, provide a fairly accurate indication of the number of serious injuries and fatalities. However, it is unlikely that they provide a reliable guide of the number of minor injuries.  As a result, this can be accepted only as an indication of the lower limit of a likely range.   

The insurance industry data, contains 33,926 claims involving no estimate for hospital charges. It seems more appropriate to accept this, rather than the NRA figure, as an estimate of the number of damage-only accidents. Using these estimates in conjunction with the unit costs contained in Table 4.4, estimates for the total costs of road accidents in Ireland in 1989 have been derived (Table 4.6).

Table 4.6: Economic Estimate of the Total Cost of Road Accidents in 1989

	
	Number of Events
	Value (£ million)

	Deaths
	     460
	279.5

	Serious Injuries
	  2,663
	329.6

	Slight Injuries
	  6,140
	  82.0

	Damage only
	33,926
	104.0

	Total
	
	795.1


On the basis of the estimates in Tables 4.4 and 4.6, the average cost of a road accident in 1989 is estimated to be £18,410.

The estimated cost above of £795 million for accidents in 1989 is substantially greater than the estimate provided by the NRA for accidents in 1997 of £640 million. This is even before any allowance is made for differences in unit costs between these two dates and the fact that the number of accidents and insurance industry claims have risen sharply in the intervening period. These two factors would tend to widen the gap further between the estimated costs. There are basically two factors responsible for the difference (although at this stage it is not possible to rank which is the more important because of insufficiency of data). 

Firstly, the estimated costs associated in particular with injuries and material damage are significantly higher than those used by the NRA (see Table 4.7). The estimated cost of fatalities is lower, reflecting lower output per person in Ireland compared with the UK and the fact that an adjustment is contained in the estimate for Ireland for consumption (i.e. output foregone is net rather than gross). In all other cases the estimated cost significantly exceeds the UK figures applied by NRA. The differences represent the cumulative impact of various adjustments and estimates used earlier in Section 4.4 to reflect the cost of road accidents in Ireland. It is considered that the estimates contained here represent a more accurate measurement of the costs of road accidents in Ireland , (see Chapter 6 below).

Table 4.7: Comparison of Estimated Costs of Road Accidents in Ireland Compared with NRA Estimates

Type of Accident
Estimated Cost in 1997
NRA Estimate 
Percentage




Per methodology of 

for 1997 

Difference




This study(a) (£)

(£)


Relative











To NRA

Fatality
751,500
886,000
-15.0

Serious Injury
153,050
110,000
39.0

Slight Injury
16,520
10,500
57.0

Damage Only
3,790
1,148
230.0

(a) The figures in this column are derived from Table 4.6 deflated by 4.5 per cent, being the estimated cumulative increase in prices between 1997 and 1999.

Secondly, as noted above, there is significant underreporting of some accidents to the Gardai, most notably in respect of accidents involving material damage only but also in relation to minor injury. Even in respect of serious injury, it is considered by the NRA that as much as 40 per cent of such injuries may be unreported. Therefore, any aggregate estimate of the cost of road accidents which is based solely on the number of reported accidents is likely to significantly underestimate the true cost to the economy and society.

Comparison between Economic Estimates of Cost & Insurance Industry Estimates

The approach based on insurance industry data and methodology placed an estimate close to £400 million for the cost of road accidents in 1989. However, the economic approach incorporating a WTP element, following the UK methodology results in an estimate close to £800 million. This is despite the fact that insurance industry estimates of the numbers of accidents are much higher than the NRA’s, which were used mostly in the latter methodology. Clearly, therefore, the economic methodology, which attempts to identify a wider social - as opposed to private - estimate of costs, places a much higher estimate on the unit cost of road accidents, irrespective of the unit being applied.

The major difference between the economic and industry approaches relates to the pain and suffering category. This has some parallels in the willingness-to-pay estimates but there are important differences.  The most important are:

· In the industry approach, the subject is a particular person. In the economic approach, the subject is a statistical life. Ceteris paribus the former will result in higher estimates because they tend to have a high subjective element represented as an estimate for pain and suffering and based on individual personal accident experience decided in courtroom situations.

· The industry approach is compensation and is equivalent to a willingness-to-accept (WTA) approach in contingency valuation. This will also tend to increase the estimates. The conceptual difference is that WTA assumes a prior right to life (or right not to bear some risk). The WTP approach does not make this assumption.

· The pay out in the industry approach is ex post. As a result, the valuation in the case of death will be less than is estimated in contingency valuation studies, and much less than in the case of serious injury. The important point is that the loss being assessed is that felt by others and not the loss to the person in question. The industry uses a flat rate of £25,000 per fatality, as set by legislation, to account for pain and suffering arising in the case of death.  Loss of earnings estimates may also be included and industry data suggest that these will average about £200,000. Both of these values, particularly the former, are below the estimates suggested by the earlier analysis above.

· Contingency valuation is a subjective estimate made by the person who perceives the risks. Compensation assessment, in practice, is usually the result of a number of factors, the most important of which will probably be the negotiating strength of the parties involved, and precedent. The result is that the post-accident environment is the important determinant of the settlement and changes to this environment may have a major impact on the compensation paid.

A number of other reasons will also contribute to differences between insurance industry estimates and the economic valuations of road accidents.  

· The industry provides a market valuation of costs while the economic valuation is attempting to identify the wider socio-economic costs of accidents. The earlier discussion of the differences between the market and opportunity costs of professional services is an example of the differences that may arise.

· Not all costs or all accidents result in insurance industry claims. This may arise due to those involved wishing to protect no-claims bonuses or because the damage is not covered either through negligence or the specific details of the policy. The most obvious instances of this are where damage to the policyholder’s car or other public property occurs in a single car accident with 3rd party insurance, or where the policy holder is injured in a single car accident or in a situation where liability is unequally apportioned. In other words, the victim bears some of the liability for the total cost.

· There are considerable difficulties in ensuring that appropriate estimates are being compared. The most important difficulties arise due to the underdevelopment of a centralised reporting system within the industry, which leads to problems of coverage, and difficulties with identifying payments in a particular year and the accident period to which they refer.

In summary, it is not surprising that industry estimates would differ from those reached in an economic valuation. 

Appendix to Chapter 4

Summary Balance Sheet for the Insurance Industry in 1989 (£ million)

	Premium Income
	370.0

	Other Income
	1.0

	
	371.0

	
	

	Commission
	12.5

	Management Expenses
	60.9

	
	73.4

	
	

	Underwriting Loss
	(116.3)


Summary Balance Sheet for the Insurance Industry in 1995(£ million)

	Premium Income
	601.0

	Other Income
	2.3

	
	603.3

	
	

	Commission
	20.5

	Management Expenses
	89.0

	
	109.5

	
	

	Underwriting Loss
	(40.6)

	Investment Income
	122.6

	Net Balance
	82.0


Figures are not available for investment income in 1989.  In 1995, investment income amounted to 20.4% of premium income.  Applying this percentage to 1989 premium income would give investment income of £75.5 million and a net loss of £40.9 million.

It is clear, therefore, that investment income is of considerable importance in supporting the viability of the motor insurance industry. However, the availability of this income to the industry and the overall net balance is not an important factor in the determination of the economic impact of road accidents. An important impact would arise only where the industry was earning large profits or losses that were resulting in large financial flows in or out of the country. This is not the case although a proportion of the industry is headquartered abroad. The reasoning is that net earnings represent transfers between agents within Ireland. 
5: Analysis of the Economic Costs & Benefits of Implementing the Road Safety Strategy 1998-2002

5.1
Introduction

A strategy has been developed to reduce the number of deaths and injuries arising from road accidents in Ireland over the period 1998-2002 (See Chapter 1). The strategy has specific goals and concentrates on three particular areas excessive speeding, alcohol and seatbelt wearing, for the purposes of achieving maximum returns in terms of accident and injury reduction.

Clearly, there is the potential to realise major economic benefits from achieving the goals of the strategy, judging from the provisional estimates of the costs of road accidents in Ireland (see Chapter 4). 

In this chapter the costs of implementing the Strategy are presented. Then, on the basis that the measures proposed are sufficient to achieve the goals an estimate is derived of the economic benefits that can be expected. Finally, the costs involved are set against the expected gains (the benefit-cost ratio) so that an assessment can be made of the return from deploying additional resources to achieve the goals of the strategy.

5.2
Costs of the Strategy 1998-2002

Two broad categories of costs are involved in implementing the Strategy, namely those relating to non-enforcement matters and additional costs arising predominantly in respect of additional Garda enforcement operations aimed at securing greater legal compliance. 
Non-Enforcement Costs

The estimated cost of implementing the actions under this heading identified in the timetable for key actions of The Strategy are summarised in Table 5.1. Some initiatives will involve no additional costs or will be self-financing. As a result, this table is not a comprehensive statement of all activities and initiatives, but includes only those for which additional net costs are projected. 

The Government Road Safety Strategy outlines the critical dependence on public support from individual citizens and from voluntary and other local interests and that this shared responsibility for wider public ownership of road safety is a critical success factor. The National Safety Council has decided the appropriate financial investment required as per the strategic and planning recommendations to the Minister and these costs are included in Table 5.1.

Table 5.1: Estimate of Net, Costs (Excluding Enforcement) Arising from Implementation of the National Road Safety Strategy

(£ Million)

	
	Total  Cost
	1998
	1999
	2000
	2001
	2002

	EDUCATION AND INFORMATION
	
	
	
	
	
	

	new resource material for input to the primary school curriculum (NSC)
	0.115
	
	0.055
	  0.020
	  0.020
	  0.020

	new material and programmes for the post-primary sector (NSC)
	0.370
	
	
	  0.330
	  0.020
	  0.020

	develop awareness campaigns on speeding, drink driving and seat belt wearing (NSC)
	5.097
	0.670
	0.954
	  1.050
	  1.154
	  1.269

	more actively support initiatives at local authority and community levels (a)
	4.089
	0.008
	0.030
	  1.346
	  1.350
	  1.355

	ENGINEERING
	
	
	
	
	
	

	complete low cost remedial measures at  400 high accident locations (NRA)
	8.964
	1.364
	1.600
	    2.000
	  2.000
	   2.000

	implement 5 year programme for traffic calming on the national network  (NRA)
	9.000
	1.500
	1.750
	    1.750
	  2.000
	   2.000

	develop and extend Safety Audit and Safety Check procedures (NRA)
	1.550
	
	0.050
	    0.250
	   0.500
	   0.750

	actively deploy ice-detection monitoring system (NRA)
	2.537
	0.372
	0.815
	   0.400
	   0.450
	   0.500

	(add cost of NRA monitoring implementation of its programme)
	0.170
	
	0.020
	    0.050
	  0.050
	  0.050

	programme of accident counter-measures for non-national roads (LA’s and NRA) 
	0.120
	
	0.020
	  0.050
	  0.050
	

	LEGISLATION/REGULATIONS
	
	
	
	
	
	

	obtain quality certification for Driver Instructor Register (DIR)
	0.005
	
	0.005
	
	
	

	examine and decide on revised arrangements for testing samples for drugs (MBRS)
	0.100
	
	0.050
	  0.050
	
	

	RESEARCH
	
	
	
	
	
	

	carry out a comprehensive national speed survey (NRA)
	0.250
	
	0.100
	
	  0.150
	

	carry out a national seat belt wearing survey (NRA)
	0.100
	
	0.050
	
	
	 0.050

	prepare a comprehensive programme for road safety research (NRA)
	0.200
	
	0.0500
	  0.050
	  0.050
	 0.050

	Total Non Enforcement CostsCosts
	32.667
	3.914
	5.549
	7.346
	7.794
	8.064


(a) Estimate provided by NSC

Source:
Department of the Environment and Local Government

Costs of Additional Enforcement Activities: Operation Lifesaver

Operation Lifesaver is the principal operational programme to provide additional enforcement by the Garda as part of the Strategy for Road Safety. The operation is designed to increase enforcement capacity in relation to the detection of the key offences that impact directly on road fatalities. It is designed also to produce high visibility patrolling in terms of raising public awareness of the enforcement activity and the serious issues involved.The programme was introduced in July 1997 on a pilot basis and extended nationally, on a phased basis thereafter. The Garda estimates that Operation Lifesaver represents 3.4 per cent of total Garda time, almost half the total traffic effort of 7.1 per cent of the Garda.

Emphasis is placed on speed, alcohol and seat belt wearing. Speeding fines on the spot enforcement has increased from 71,000 to 132,000 and according to the Garda they will have increased three fold to a projected 222,000 by the end of next year. Drunk driving enforcement is also strongly increased. In addition, it is often observed that as enforcement levels are raised offending levels often decline.

The staffing level of the Garda National Traffic Policy Bureau is one Chief Superintendent, one Superintendent, one Inspector, two Sergeants, two Gardaí and two clerical staff. The salary cost for the section is £285,900. A summary of total current and projected costs under Operation Lifesaver derived by An Garda Siochána is contained in Table 5.2.

Table 5.2: Estimated Garda Costs under Operation Lifesaver (1998 -2002)

(£ Million)

	
	1998
	1999
	2000
	2001
	2002

	Salary Cost
	10.8
	10.7
	11.0
	12.5
	12.5

	Fleet Cost
	1.5
	  1.5
	  1.6
	  1.6
	  1.6

	Equipment Cost
	0.6
	 0.3
	7.3
	0.2
	 0.2

	Ancillary Costs
	
	
	
	
	

	Breath Testing
	0.6
	 0.6
	 0.5
	0.4
	 0.2

	Fines on the spot
	0.7
	 0.9
	  1.1
	    -
	    -

	GNTPB
	0.3
	  0.3
	0.3
	 0.3
	 0.3

	Postage Costs
	-
	  0.1
	0.1
	    -
	    -

	Total
	14.5
	14.4
	21.9
	15.0
	14.8


Source:
An Garda Síochána

These costs are based on the best estimates available within the Garda and from the experience that has been gained to date in the initial period of Operation Lifesaver. 

Certain assumptions have been made regarding salary costs. The estimates include gross salary, PRSI and pension contributions for the numbers of Gardai of various ranks engaged in the operation. An allowance of 34.02 per cent of salary costs is included for overheads. This is based on existing tabulations. It is assumed that outside Dublin, Gardai assigned to traffic duties would spend 95 per cent of their time on Operation Lifesaver.  However, this is reduced to 30 per cent in Dublin due to the existence of other operations such as Clearway and Freeflow. Allowances are made for staff increases over the period, but no additional allowances are included for any pay increases above the average for the economy. 

Fleet costs are based on a current valuation of the traffic unit’s vehicles and their operating and maintenance costs (21p. per mile). It is assumed that a vehicle depreciates by 75 per cent after 3 years (100,000 miles). It is assumed that the fleet remains at current levels.  

Equipment costs include Gatso equipment, Autovision equipment, Laser speed detection units, Radar equipment and a Lastex camera system.  Additional equipment will be purchased during 2000.  Film processing costs are also included.  Much of this equipment will have a useful life beyond 2002, but it is assumed in the evaluation below that recurring and maintenance costs will mean that total expenditure will not decline beyond this date.

Ancillary costs are based on existing experience.  However, some cost savings will be possible under this heading as a result of changes to operating systems. Estimates have been adjusted on the basis of Garda projections to allow for these changes.  No allowance for inflation is included.  However, this is not problematic for the purposes of this evaluation since all costs and benefits are expressed in current 1999 terms.  The costs associated with year 2000 compliance have been included. IT systems are also being replaced and the associated costs are included fully. This is equivalent to full depreciation with the period 1998-2000. Given the short working life of most modern IT systems, it is likely that these costs would recur in any 5 year period. 

Costs of Additional Enforcement Activities: Fixed Speed Cameras, Evidential Breath-Testing
The estimated costs under this heading are contained in Table 5.3.

Table 5.3: Cost of Additional Fixed Speed Cameras 1998-2002

	ENFORCEMENT
	Total
	1998
	1999
	2000
	2001
	2002

	Evidential Breath-testing Equipment
	£0.675
	
	£0.2
	£0.2
	£0.2
	£0.075

	deploy fixed speed cameras (Garda and NRA)

 
	£6.245m
	£0.07m
	£1.75m
	£1.727m
	£1.8m
	£1.85m




Total Costs

Taking all of the above costs into consideration means that the cumulative cost of implementing the strategy is estimated at £120.2 million for the years 1998-2002.

5.3
 Benefits of the Strategy

The National Road Safety Strategy envisages a progressive move towards the achievement of its targets in 2002.  As a result, two evaluations are undertaken.  The first is an estimation of the cost benefit ratio in a year in which the full impact of the strategy - a 20 per cent reduction in casualties from 1997 levels - is seen. This gives an indication of the annual returns for any subsequent year of the strategy beyond 2002. The second approach is an evaluation of the implementation phase of the strategy.  This is done for the years 1998-2002.  This requires certain assumptions, as detailed below, regarding the rate at which the target will be approached. 

Benefits in a Full Year

In 1997, casualties on Irish roads were as follows:

	Killed
	     472

	Seriously Injured
	  2,182

	Minor Injuries
	10,574


The savings, in terms of numbers of casualties and economic value, of a 20 per cent reduction in each of these headings are shown in Table 5.4. The values are based on the estimates for 1999 contained in Table 4.5 above.

Table 5.4: Annual Benefits from a 20 per cent Reduction in Casualties

	
	Casualties Saved
	Economic Saving (£m.)

	Fatalities
	     94.4
	  74.1

	Serious Injuries
	   436.4
	  69.8

	Minor Injuries
	2,114.4
	  36.5

	Total Economic Benefit
	
	180.4


It should be noted that this does not include savings as a result of a reduction in the value of material damage. It does not appear valid to assume that there will be a 20 per cent reduction in material damage, given that the strategy will probably not have a major impact on the number of very minor accidents where no injuries occur. In addition, there probably would not be a simple proportionate relationship between a reduction in these types of accidents and the costs associated with damage only accidents.  However, the impact is unlikely to be negligible and, as a result, the fact that no estimate of material damage is included means that this estimate may be on the low side.

Benefits in 1998-2002

The strategy envisages that it will take some time for the measures to be fully and effectively operationalised and it is also reasonable to assume that changes in driver attitudes, which are fundamental to sustained success, will take some time to effect. On the basis of Garda projections, the following annual reductions in fatalities are assumed in this evaluation:

	1998
	14

	1999
	25

	2000
	18

	2001
	18

	2002
	19


This results in the savings in casualties and costs as shown in Table 5.5.  It is assumed that injuries decline at a similar percentage rate.

Table 5.5: Estimated Benefits of the National Road Safety Strategy 1998-2002

	
	Fatalities
	
	Serious Injuries
	
	  Minor Injuries
	
	Total

	
	Number
	  Value
	Number 
	  Value
	Number
	  Value
	Value (£m.)

	1998
	14
	11.0
	65.5
	10.5
	317.2
	5.5
	27.0

	1999
	39
	30.6
	181.1
	29.0
	877.6
	15.2
	74.8

	2000
	57
	44.8
	261.8
	41.9
	1,268.9
	21.9
	108.6

	2001
	75
	58.9
	349.1
	55.8
	1,691.8
	29.2
	143.9

	2002
	94
	73.8
	445.9
	71.3
	2,160.0
	37.3
	182.4

	Totals
	279
	219.1
	1,303.4
	208.5
	6,315.59
	109.1
	536.7


Thus, it is estimated that the total economic benefit of achieving the targets set, excluding any incidental savings from a decrease in material damage, will be £536.7 million in the period 1998-2002.

5.4
Benefit Cost Ratios

The total costs projected for 2002 are taken to represent the annual costs of maintaining the strategy indefinitely.  Some of the actual cost areas in 2002 are once-off in character, but most are on-going and replacement and maintenance costs will arise. In addition, projected ever-increasing volumes of road traffic and road infrastructure mean that further development costs will arise if the numbers of casualties are to be maintained at a maximum of 80 per cent of the 1997 level. This means that, on the basis of Tables 5.1 and 5.2, the annual cost of the strategy will be about £22 million in current 1999 prices.

It will be recalled that the estimates in Chapter 4 indicated that the economic methodology employed in this report resulted in a figure for the total cost of road accidents in Ireland approximately double the value of payments in respect of insurance claims. A number of reasons were put forward as explanations for this difference and, while it was made clear that considerable error intervals are appropriate, the view was expressed that the true value is likely to be nearer the top of the range. The main reason is that the insurance industry does not pay the full cost where there is joint liability. However, for the sake of consistency it is worth expressing the benefit cost ratio in terms of this possible range of values. Thus, the total benefits, if the insurance valuation approach is adopted, would be approximately 50 per cent of the values calculated in the previous section. This gives an annual cost benefit ratio in the range 4.2:1 to 8.3:1 once the strategy is fully implemented in year 2002 (i.e £182.4 million/£ 22 million = 8.3).

The total projected cost over the period 1998-2002 is £120.2 million, while total benefits will be in the range £268.4 million to £536.7million. This gives a benefit cost ratio for the strategy in the range 2.2:1 to 4.5:1 (i.e. £536.7 million/£120.2 million = 4.5).  

Sensitivity Analysis

It is usual in evaluations of this type to undertake some form of sensitivity analysis to accommodate risk. It is likely that considerable error intervals should accompany many of the estimates used in the calculation of these ratios.  However, as indicated at various points in Chapters 4 and 5, the assumptions on which these estimates are based are generally conservative. Thus, most of the risk would probably be on the upside, i.e. the benefit cost ratio would be higher than is indicated here.  

An exception to this is the assumption that the targets set will be achieved.  It is not the role of this evaluation to assess the basis of this assumption. However, if it is assumed that the targets will not be met but that a 10 per cent reduction in fatalities and injuries is possible, it is still the case that the strategy returns a benefit cost ratio well in excess of unity in the period 1998-2002, and an annual ratio in excess of 2 in subsequent years. This means that there is a considerable margin of safety associated with the strategy.

6:  Conclusions and Recommendations

6.1
Provisional Robust estimate of the Overall Benefit of the Government Road Safety Strategy 1998-2002

The overall conclusion of the economic analysis undertaken is that implementation of the national road safety strategy will give rise to very significant net economic benefits relative to the additional costs that will be incurred. In summary it is estimated that over the period of implementation the benefit cost ratio will be 4.5:1 rising to an annual benefit cost ratio in excess of 8.3:1 after implementation of the strategy is completed. Thus, achieving the goals of the strategy, involving additional cumulative costs of about £120.2 million over the period 1998-2002 will give rise to estimated economic benefits of over £536.7 million over this period. Subsequently, annual benefits of around £182 million are expected against an annual cost of maintaining the strategy of about £22 million.

Even on the basis of insurance industry estimates of the costs of road accidents, which do not capture all of the economic benefits associated with reductions in fatalities or injuries the benefit cost ratios are very favourable. In broad terms these insurance industry estimates represent about half the total economic costs of road accidents. These are estimated at 2.2:1 and over 4.5:1, respectively in the period of implementation and subsequently. Indeed even if there were a significant undershooting of the overall objectives of the strategy, it is estimated that implementing the strategy would be economically advantageous. 

Therefore, it is recommended that priority should be assigned to maintaining or indeed accelerating the deployment of resources required to give effect to the strategy. The estimated benefit cost ratio associated with the strategy is sufficiently high as to support the commitment of significant additional resources if it is deemed that planned deployment of resources are not sufficient to achieve the objectives of the strategy.

6.2 Adequacy of Road Accident Data

The attempts to compile estimates for the unit costs and the total costs of road accidents using a consistent methodology ran into numerous problems as a result of deficiencies in the availability and coverage of relevant data for Ireland. The most important of these are:

· There is no reliable estimate of the total number of accidents in Ireland. In other countries significant discrepancies exist between reported accidents and estimates based on insurance industry claims’ experience. In Ireland, NRA data cover those accidents reported to the police, but these under-estimate considerably the total number, especially where there is no death or serious injury. On the other hand, insurance industry statistics, while indicating a much higher incidence, are not comprehensive for reasons identified in the text. It is clear that the number of accidents reported to the Garda falls far short of the actual number, and that any single accident may be the subject of multiple claims. Clearly the Gardai do not want to be involved with minor accidents, and a requirement that all accidents be reported would place an undue burden on them in manpower and administrative terms. For the bulk of accidents, excluding the principals, the insurance industry has the greatest need for information. While there is information about claims there is poor information about accidents. There is an obvious need to go beyond claims to accidents. When claims are submitted, or accidents notified, each claim will refer to a particular day, time, vehicle(s), and named driver(s). It is recommended that consideration should be given to using these characteristics to assign a unique accident number to all claims arising from an individual accident by each company, and a clearing house system between companies could then isolate multiple company claims for each accident. If this could be achieved, it would then be possible to be reasonably certain that the number of accidents was known. This information could also be linked in with Garda and hospital data on accidents to provide a better overall picture of accidents, fatalities and the scale of injuries. It should be noted that some initiatives in other countries to integrate insurance industry data with official accident data have proven to be difficult. For example, it is understood that such an initiative in Finland had to be abandoned. Accordingly, it might be appropriate to investigate the practical issues that would arise on a pilot basis in the first instance so that an accurate assessment could be made of the resources in terms of time and cost that would be required to achieve meaningful improvement. 
· Where an accident occurs, the severity of the injuries sustained is an important determinant of the overall cost of the accident. Research in the UK shows that it is possible to derive frequency estimates for detailed injury classifications and the economic and social costs of these. In the absence of equivalent research in Ireland, NRA data, which give totals for serious and slight accidents, were used. On this basis it was possible to formulate assumptions for use with the insurance industry data to identify the values to be assigned to serious and minor injuries. However, it should be recognised that this may be inadequate since the results derived by this methodology may be subject to considerable error margins. It is recommended that the feasibility of establishing a coded classification system common to Garda, insurance industry and hospital data and based on well-constructed definitions that relate an accident to economic, health and cost criteria should be introduced. This would allow for much improved estimates of the cost of injuries. A further important point is that the consistent application of such a system would help in decisions in regard to compensation. This would reduce uncertainty, increase the timeliness of payments and reduce professional costs. This would allow for much improved estimates of the cost of injuries and would reduce the economic cost of road accidents, irrespective of its impact on the level of compensation payments. Again it is important to recognise that this represents a complex undertaking in which resources would need to be committed to secure meaningful improvement. In this regard, the example of the Traffic Research Laboratory in the UK might provide a suitable role model. 

· Information regarding the cost of hospital, medical and emergency treatment of road accident casualties is not yet fully developed in Ireland, though a significant portion could be obtained from aggregate hospital data, if they were publicly available. However, they are not at present. Furthermore, such data as exist in the Hospital In Patient Enquiry (HIPE) data set relate only to hospital admissions. Consequently, information on accident and emergency cases not requiring hospital admission is not included. The estimates contained here were derived on the basis of various assumptions concerning the appropriateness of using UK values in Ireland. It is recognised that there are reasons why these may be inappropriate. It is recommended that (HIPE) data should be made publicly available and when it is it should be integrated into cost estimates in the future. In addition, it is recommended that consideration should be given to collecting and making available data in relation to accident and emergency services provided to road traffic accident casualties.
· Some insurance industry data were used in deriving the estimates of costs contained in this Report. However, this was based on a limited number of sources and relied effectively on voluntary sampling by one major general insurer. A central databank, with claims and payments classified according to the type of claim - for example, whether death, injury or property damage - and the basis of the assessment of any payment would be a valuable resource. Therefore, it is recommended that discussions should be undertaken with the Irish Insurance Federation to establish if such a central data bank could be compiled who should compile it and the basis on which access to it could be established.
6.3
Appropriate Measurement of the Value of Loss of Life and Serious and Other Injuries

The methodology applied in the UK and described above in Chapter 3 is considered to be the best available template for valuing the cost of ‘typical’ road accidents and the overall cost of road accidents. Methodologically, this comprises direct economic costs such as lost economic output and the cost of hospital and other medical care and contingent valuation of statistical life based on willingness to pay (WTP) measurements. Data deficiencies in respect of accidents in Ireland mean that the appropriateness of transferring certain aspects of these valuations to Ireland cannot be validated rigorously at this stage. (This is in addition to shortcomings and uncertainties as regards the accuracy of the UK estimates in the first place). However, a number of adjustments can be made to the UK figures to overcome certain known differences between Ireland and the UK. In addition, some Irish data is available which enables replication of part of the UK methodology. 

Therefore, the assignment uses a range of sources, including the UK estimates, to construct valuations at 1989 (the base year) and 1999 prices for road accidents in Ireland. Estimates of unit costs, as adjusted for Irish conditions, are applied to insurance industry and NRA aggregates for 1989 to get an estimate for the total cost of accidents, and to make comparison with insurance industry estimates for that year. The 1999 valuation provides an up-to-date estimate of the per-unit cost of road accidents. The single most important element in deriving an economic valuation relates to the value applied to a statistical life. This is also the most important difference between insurance industry and social evaluation of the cost of road accidents (see below). A reliable estimate is also essential in placing a value on the cost of injury. The validity and problems associated with using the preferred approach have been outlined in the text. Further research is required to refine the current estimate and derive a more definitive estimate for Ireland. However, this should be undertaken only as part of a greater project of research to derive risk probabilities in relation to involvement in, and injury resulting from, accidents.

The aggregate estimated cost of £795 million for accidents in 1989 associated with the estimated unit costs is substantially greater than the estimate provided by the NRA for accidents in 1997 of £640 million. This is even before any allowance is made for differences in unit costs between these two dates and the fact that the number of accidents and insurance industry claims have risen sharply in the intervening period. These two factors would tend to widen the gap further between the estimated costs. There are basically two factors responsible for the difference (although at this stage it is not possible to rank which is the more important because of insufficiency of data). 

Firstly, the estimated costs associated in particular with injuries and material damage are significantly higher than those used by the NRA (see Table 4.7). The estimated cost of fatalities is lower, reflecting lower output per person in Ireland compared with the UK and the fact that an adjustment is contained in the estimate for Ireland for consumption (i.e. output foregone is net rather than gross). In all other cases the estimated cost significantly exceeds the UK figures applied by NRA. The differences represent the cumulative impact of various adjustments and estimates used earlier in Section 4.4 to reflect the cost of road accidents in Ireland. 

It is considered that the estimates contained here represent a more accurate measurement of the costs of road accidents in Ireland. Accordingly, it is recommended that these estimates should be used in future as a basis for providing estimates of the costs of road accidents in Ireland

Secondly, as noted above, there is significant underreporting of some accidents to the Gardai, most notably in respect of accidents involving material damage only but also in relation to minor injury. Even in respect of serious injury, it is considered by the NRA that as much as 40 per cent of such injuries may be unreported. Therefore, any aggregate estimate of the cost of road accidents which is based solely on the number of reported accidents is likely to significantly underestimate the true cost to the economy and society. Accordingly pending the outcome of recommendations contained in Section 6.2 it would be more appropriate to incorporate certain information in relation to claims for material damage and minor injuries from insurance industry sources.

The approach based on insurance industry data and methodology placed an estimate close to £400 million for the cost of road accidents in 1989. However, the economic approach incorporating a WTP element, following the UK methodology results in an estimate close to £800 million. This is despite the fact that insurance industry estimates of the numbers of accidents are much higher than the NRA’s, which were used mostly in the latter methodology. Clearly, therefore, the economic methodology, which attempts to identify a wider social - as opposed to private - estimate of costs, places a much higher estimate on the unit cost of road accidents, irrespective of the unit being applied.

The major difference between the economic and industry approaches relates to the pain and suffering category. This has some parallels in the willingness-to-pay estimates but there are important differences. These are discussed in some detail in Section 4.5.

6.4
Recommendations to Develop Methodology for Comprehensive Cost Benefit Appraisal

In this preliminary analysis, the principal objective has been to establish preliminary robust estimates of the economic benefits of the strategy. There is a high degree of confidence that the estimates obtained are indeed robust. However, in the course of carrying out the analysis a number of areas in which considerable uncertainty exists became apparent. It would be appropriate that these should receive attention in the future, in order to refine the preliminary estimates contained here and also to assist with simulations of alternative policy mixes with a view to optimising resource deployment. In particular the recommendations in Sections 6.2 and 6.3 if implemented would represent a distinct improvement in the basis for continuous monitoring and appraisal of road safety strategies and policies.

However, in addition it is recommended that two lines of enquiry should be pursued to improve the overall methodology with a view to increasing its accuracy and robustness. First, it would be helpful if greater clarity could be achieved as regards the impact of different actions on accidents and injuries. For example, enforcement measures aimed at securing speed reduction, increased seat belt wearing or lower alcohol consumption as against measures such as traffic calming or specific measures in relation to certain locations. On the basis of research considered in Chapter 1 action-response relationships are not well defined or in respect of many actions do not seem to exist at all. It will be extremely difficult to evaluate the effectiveness of alternative responses without some additional work to clarify these technical relationships. Secondly, there is a need to better understand the effectiveness of different means of enforcement in terms of achieving greater compliance, for example in relation to parameters like excessive speeding, seat belt wearing or alcohol consumption. It is unclear what actions (or combination of actions) can best achieve responsiveness. Case study material in relation to police enforcement strategies, especially from Australia and certain police jurisdictions in the UK are valuable. It would be worthwhile systematically evaluating the measures contained in these and undertaking, perhaps on a pilot basis assessments of the impact of other programmes, such as driver training, various media campaigns. Doubtless, the expert opinion and experience of the Garda should be a key ingredient in determining how resources should be deployed, particularly as regards policing strategies. However, other quantitative assessments need to be undertaken, so that an evaluation of the effectiveness of alternative allocations of resources can be made.
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� The data in the appendix to this chapter indicate some improvement in the profitability of the industry in this period when the number of cars rose.   The underwriting loss in 1989 stood at 31.4% of premium income, compared to 6.8% in 1995.


� These values are based on a projected growth rate of 5 per cent per annum for real GDP over the next decade and a return to the long-term rate of 4 per cent thereafter, with 0.5per cent growth in population each year.


� It is known that the cost of medical treatment is rising faster than consumer inflation, so the figures for 1989 may be slightly over-estimated while the 1999 figures may be under-estimates.  In the context of further research into these costs an alternative price index would be required. The rate of growth of health insurance premiums might provide a more accurate index.
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