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EXECUTIVE SUMMARY
1.
Introduction

In September 2000, and prompted by general concerns about the safety and comfort of children travelling to and from school and specifically about overcrowding on buses, the Northern Ireland Assembly Environment Committee began a public inquiry into home to school transport.  The ‘Inquiry into Transport used for Children travelling to and from School’ examined the legislation governing the number of children permitted to travel on buses; and considered the safety of school children when large numbers are travelling on buses and whether there is a need to amend legislation to restrict the numbers carried.  The final Inquiry report containing 28 recommendations was published in September 2001.

The Committee regarded its four key recommendations as being to:

· abolish the provision that allows three children under 14 to share two seats;

· introduce ‘no standing’ on school buses – i.e. to provide seats for all children entitled to transport;

· require progressive introduction of seat belts on all school buses; and

· improve signage and require flashing lights on school buses.

Other recommendations made related to the research into banning or limiting other traffic overtaking school buses while children are getting on or off; improvements in communication between schools and transport providers; addressing misbehaviour and vandalism on school buses; reduction in the baggage/equipment carried by children on school buses; and the establishment of ‘hotlines’ with all accidents reported and analysed. The Inquiry report also recommended that the Department of Environment, NI (‘DOE’) should carry out regulatory impact assessments (RIAs) to evaluate the potential costs and benefits of the changes which it had suggested in respect of the abolition of the ‘3 for 2’ seating concession and of the introduction of ‘no standing’ as it would impact on school children travelling to school by bus but not entitled to free school transport. 

In response to the Inquiry proposals, DOE indicated that detailed impact assessments would need to be carried out in respect of all four key recommendations. Since then, and working in conjunction with the Department for Regional Development (DRD), the Department of Education (DE) and the Education and Library Boards (‘the ELBs’), it has been agreed there should be an initial appraisal of all 28 recommendations (the ‘Phase 1’ study) in order to inform more fully the scope and nature of the full cost benefit analysis (CBA) to be carried out (Phase 2).

The objective of the Phase 2 study will be to provide a detailed, independent and robust assessment of the Inquiry’s recommendations from the point of view of their expected risks, costs, benefits/disbenefits and practicability. The objective of this, the Phase 1 Study, is to:

· to carry out an initial, structured, appraisal of the 28 Inquiry recommendations and then to prioritise them, and 

· to draft appropriate Terms of Reference for the cost-benefit analysis assignment.

2.
Conclusions

The following summarises the key conclusions drawn:

· Departments represented on the Steering Group and the ELBs have already implemented a number of the recommendations since the Inquiry. Further implementation should be dependent on the outcome of the Phase 2 cost-benefit analysis;

· While the recommendations, as a whole, are likely to improve safety (i.e. produce a net safety benefit) the precise size of that benefit is unclear.  In some instances (e.g. in abolishing ‘3 for 2’ seating), it might be considered as offering marginal improvements;

· In practice, the affordability and value for money criteria mean that it is unlikely that all 28 recommendations, as a whole and within the timescale indicated by the Committee, could be implemented; in some cases, implementation might have to be on a selective ’as needed’ basis;

· If the objectives of the recommendations can be met with alternative lower cost options, these should be identified and developed for the cost-benefit analysis (e.g. reducing the age limit for ‘3 for 2’ seating to 12 years);

· The multi-criteria analysis using the NATA framework confirmed that the current four groups of recommendations (‘3 for 2’ seating, standing on buses, seat belts, signage and lights) are appropriate groupings on the basis of their interdependencies and the severity of their impacts;

· The results of the multi-criteria analysis indicated that the recommendations contained in the four key groups should be assigned the highest priority in any future analysis;

· In particular, the recommendations have been considered to impact heavily on the safety and economy criteria of the NATA framework – e.g. displaced pupils not serviced by school buses would be subject to additional safety and security risks as car passengers, pedestrians and cyclists; and most of the recommendations have large capital and operating cost implications for the departments represented by the Steering Group;

· The recommendations also have unintended adverse affects on the accessibility and integration criteria where some of the recommendations, if implemented without any increase in bus capacity, would reduce the overall accessibility of public transport, and be inconsistent with the Government’s transport policy;

· Given that school bus transport has not previously been subjected to such detailed analyses, it should be recognised that the data required for a CBA may not be readily available (e.g. an origin-destination matrix of school children trips) and that a significant effort in data collection efforts may be required (e.g. demand surveys); and

· The quantification and monetisation of some costs and benefits may not be possible, for example, the increase in journey time for ‘displaced’ pupils or as a result of school bus drivers enforcing the wearing of seat belts recommendation.

3.
Recommendations

The following summarises the key recommendations from this study.  It is recommended that:

· The four key groups of recommendations be formally adopted as the core recommendations for further analysis;

· Any further analysis of the recommendations (including the Phase 2 cost-benefit analysis) be conducted within the context of the NATA framework;

· The cost-benefit analysis framework developed in this study be adopted in the Phase 2 CBA;

· The structure of options (base cases, intermediate ‘do-something’ options and project options) be adopted in the CBA;

· Alternative low cost ‘do something’ options be developed to meet the Inquiry’s objectives;

· Processes be put in place to assist the quantification of costs and benefits in the Phase 2 CBA, in particular:

-
The collection of information on bus fleets, timetables and operating statistics;

-
The establishment of accident rates on school buses in Northern Ireland;

-
The collection of demand data through surveys (e.g. origin-destination, length of trips, etc);

-
The collation of information relating to the recommendations which have already been implemented (e.g. actual number of buses with seat belts fitted since the Inquiry recommendations).

(The Steering Group may elect to undertake some of the tasks above before the Phase 2 CBA or have the tasks completed as part of the Phase 2 CBA.)

· The implementation of recommendations henceforth be supported by a robust business case from the cost-benefit analysis; and

· The terms of reference and the checklist for evaluating methodology statements in Volume II be adopted.

1 introduction

1.1 Background and Objectives

In September 2000, and prompted by general concerns about the safety and comfort of children travelling to and from school and specifically about overcrowding on buses, the Northern Ireland Assembly Environment Committee
 began a public inquiry into home to school transport.  The ‘Inquiry into Transport used for Children travelling to and from School’ examined the legislation governing the number of children permitted to travel on buses; and considered the safety of school children when large numbers are travelling on buses and whether there is a need to amend legislation to restrict the numbers carried.

In the course of carrying out its Inquiry, the Committee received 57 written representations and heard oral evidence from 13 groups including the three responsible departments
, the service providers
, schools, and groups representing the interests of children and parents.  The final Inquiry report containing 28 recommendations was published in September 2001
.

The Committee regarded its four key recommendations as being to:

· abolish the provision that allows three children under 14 to share two seats;

· introduce ‘no standing’ on school buses – i.e. to provide seats for all children entitled to transport;

· require progressive introduction of seat belts on all school buses
; and

· improve signage and require flashing lights on school buses.

Other recommendations made related to the research into banning or limiting other traffic overtaking school buses while children are getting on or off; improvements in communication between schools and transport providers; addressing misbehaviour and vandalism on school buses; reduction in the baggage/equipment carried by children on school buses; and the establishment of ‘hotlines’ with all accidents reported and analysed. The Inquiry report also recommended that the Department of Environment, NI (‘DOE’) should carry out regulatory impact assessments (RIAs) to evaluate the potential costs and benefits of the changes which it had suggested in respect of the abolition of the ‘3 for 2’ seating concession and of the introduction of ‘no standing’ as it would impact on school children travelling to school by bus but not entitled to free school transport. 

In response to the Inquiry proposals, DOE indicated that detailed impact assessments would need to be carried out in respect of all four key recommendations. Since then, and working in conjunction with the affected departments (DRD, DE) and the Education and Library Boards (‘the ELBs’), it has been agreed there should be an initial appraisal of all 28 recommendations (the ‘Phase 1’ study) in order to inform more fully the scope and nature of the full cost benefit analysis to be carried out (Phase 2)
. Although the emphasis on the four key proposals remains, this approach recognises both the wide-ranging and inter-related nature of the Committee’s proposals and the potentially major implications they could have not just for home to school transport, but also for public transport provision in Northern Ireland as a whole.

The objective of the Phase 2 study will be to provide a detailed, independent and robust assessment of the Inquiry’s recommendations from the point of view of their expected risks, costs, benefits/disbenefits and practicability. The objective of this, the Phase 1 Study, is to:

· to carry out an initial, structured, appraisal of the 28 Inquiry recommendations and then to prioritise them, and 

· to draft appropriate Terms of Reference for the cost-benefit analysis assignment.

This document
 constitutes Volume I of the report on the Phase 1 Study and presents the prioritisation of the Inquiry recommendations and the development of the cost-benefit analysis framework for the terms of reference. Volume II presents the draft Terms of Reference.

1.2 Methodology

The methodology proposed for this Phase 1 study involved a number of key tasks:

· review the Inquiry recommendations;

· develop a multi-criteria framework for prioritisation;

· prioritise the Inquiry recommendations;

· develop a cost-benefit analysis framework identifying the relevant costs, benefits /disbenefits and risks.

· identify and develop evaluation options; and

· produce the Terms of Reference for the future cost-benefit analysis in Phase 2.

As part of the prioritisation exercise, a workshop was held with the project steering group, to assess each Inquiry recommendation using the multi-criteria analysis technique prescribed under the Government’s NATA (New Approach to Appraisal) framework.

HM Treasury set out the best practice in carrying out appraisal and evaluation of policies and capital projects in “Appraisal and Evaluation in Central Government” (17 Jan 2003) (also known as ‘the new Green Book’).  In effect, this sets out the guidance for performing cost-benefit analysis or economic appraisal for the public sector.  For the UK transport sector, the Department for Transport (DfT) adopted a multi-criteria analysis framework for the appraisal of projects and policies called NATA.  In this framework, projects and policy changes are assessed using five criteria – environment, safety, economy, accessibility and integration.  However, cost-benefit analysis is retained as the tool for quantifying costs and benefits under the criterion of economy
.

Given that the subject of home to school bus transport concerns the provision of transport services to the community, it was considered appropriate to use the NATA framework in the initial assessment and prioritisation of the Inquiry recommendations.

Details of the approach in applying the multi-criteria analysis are provided in Chapter 3.

1.3 Data Sources

For this Phase 1 study, a number of data sources were consulted.  The references are provided in the bibliography in Appendix A. 

In order to understand the current stakeholder views of Inquiry recommendations and their expectations going forward, additional information was obtained through discussions with the client Steering Group before the Phase 1 workshops were held.

The Steering Group was invited to the prioritisation workshop to enable them to provide direct input into the multi-criteria analysis, the weighting process and to provide project insights where necessary.

The Steering Group represented the following stakeholders:

· Department of Environment, NI (Road Transport Regulation Branch, Road Safety and Vehicle Standards Division);

· Department of Education, NI (School Administration Branch);

· Department for Regional Development (Transport (Policy & Support) Division); and

· The Education and Library Boards (Western Education and Library Board).

The original methodology of the study had set out for the key stakeholders (including Translink) to provide input into the multi-criteria analysis.  However, it was only possible to discuss Translink’s view on the Inquiry recommendations after the draft final report of November 2003 had been issued.  This final report contains a summary of the telephone discussion held with Translink on 19 November 2003. 

1.4 Structure of the Report

As requested by the Steering Group, this draft report has been split into two volumes:

· Volume I describes the assessment and prioritisation of the Inquiry recommendations and the development of the cost-benefit analysis framework; and

· Volumes II presents the terms of reference.

The remainder of this volume is structured as follows:

· Chapter 2 assesses the Inquiry recommendations and summarises the key findings;

· Chapter 3 describes our prioritisation of the Inquiry recommendations on the basis of the NATA framework used in our multi-criteria analysis and presents the results; and

· Chapter 4 presents the conclusions drawn and our recommendations.

Appendix A contains the bibliography.  Appendix B describes the NATA framework. Appendix C summarises the multi-criteria analysis of the 28 Inquiry recommendations; and Appendix D presents the development of the cost-benefit analysis framework which provided a basis for drafting the terms of reference and for the future cost-benefit analysis.

Findings Emerging from The Inquiry RecommendationS

1.5 Introduction

As part of Phase 1, we reviewed and assessed the Inquiry recommendations in terms of the objectives of the public inquiry and the nature of the recommendations.  This chapter presents a summary of the Inquiry recommendations, and describes the key findings which have emerged as a result of this study.

1.6 Objectives of the Public Inquiry

Responsibility for the policy, provision and regulation of home to school transport spans  across three government departments: DOE, DRD and DE.  The ELBs, operating as local education authorities, are responsible for providing home to school transport services either directly or, under contract, using commercial operators. 

Following the complaints about overcrowding on school buses, the Northern Ireland Assembly’s Committee for the Environment held a public inquiry into home-to-school transport.  However, the objectives of the public inquiry very rapidly widen from overcrowding to safety and then to all aspects of home-to-school bus transport.

The terms of reference agreed for the inquiry were
:

· to examine the legislation governing the number of school children permitted to travel on buses;

· to consider the safety of school children when large numbers are travelling on buses; 

· to consider the need to amend the legislation to restrict the number of school children on buses;

· to examine the adequacy of insurance cover for buses used for transporting school children;

· to examine the adequacy of insurance cover for taxis used in school transport; and

· having considered these matters, to report to the Assembly making recommendations to the Minister.

The key issues considered by the inquiry were:

· Under current legislation it is legal for up to 101 children under 14 years of age to travel on a 53-seater bus.  Is this safe practice? 

· Should all buses and coaches used to transport children be fitted with seatbelts? 

· Should traffic be forbidden from passing school buses from both directions while children are getting off the bus? 

· What changes, if any, should be made to the current legislation?

1.7 Public Inquiry Recommendations

Table 2.1 overleaf summarises the 28 recommendations from the public inquiry and, where appropriate, indicates the status of implementation in September 2003.

The recommendations fall into four key generic categories
:

· capital investments – e.g. the introduction of seat belts (recommendations 5, 6 and 7);

· studies and assessments – e.g. the commissioning of a study to examine the operation of a dedicated and segregated school bus system (recommendation 12); 

· regulatory processes – e.g. the consolidation of regulation of vehicles and licensing of operators (recommendation 11); and 

· communication strategies – e.g. the delivery of a new roads safety education campaign (recommendation 24).

The category of the recommendations determine the cost implications, the practicality of implementing the recommendation (i.e. deliverability), and the risks of implementation.  For example, capital investment, such as the introduction of sealt belts (and the consequent increase required in seat capacity) entail relatively high costs and risks, compared to communication strategies, and studies and assessments which may recommend additional capital investment.  However, capital investment is usually dependent on the completion of studies and assessments.  Communication strategies usually follow the outcome of the studies and/or the completion of investments.

Given the scale of the recommendations, it is not practicable to implement all four types of implementation without a detailed work programme and an assessment of delivery risks.  For example, any recommendations which impact on bus capacity need to be assessed individually and in combination, since, the practical capacity of a bus is not simply the theoretical capacity of ‘3 for 2’ seating plus standing capacity.  Therefore, the simultaneous removal of both is not necessarily logical and may not make economic sense if the benefits are small.  On their own, each recommendation may appear to be practicable but, as a programme of work, the recommendations have overlaps and interdependencies which require the implementation of the recommendations to be sequenced and ordered.  For example, further studies should be considered before schools are required to commit to expenditure on ‘yellow school buses’.

Table 2.1:  Summary of Public Inquiry Recommendations

	INQUIRY RECOMMENDATIONS

	‘3 for 2’ Seating Provision 

	1
	The abolition of the ‘3 for 2’ capacity concession operated by the Education and Library Boards (ELBs) and Translink,  requiring:  (i) ELBs to specify ‘One for One’ seating in contracts; (ii) Production of a revised circular from DE on seating capacity; (iii) Amend ‘3 for 2’ legislation (in due course) (which requires carrying out a RIA to evaluate costs & benefits).

	School Children Standing on Buses 

	2
	(a) ELBs should specify that every child who is entitled to transport is provided with a seat (including contract transport and pass holders on stage carriage services).  (b) In addition, this recommendation applies to any organised school trip. (c) In the case of non-entitled children, operators should identify instances where school children stand for longer than the operator’s quality standard and take measures to prevent this recurring. (The reporting mechanism required for such instances is through the new incident reporting system.).

	3
	ELB should require Translink to ensure that their journey planning system provides every pass-holder with a seat on a specified bus (even where this involves a stage carriage service).  

	4
	The DoE should complete a RIA on the policy for standing for non-entitled children (as a matter or urgency) 

	Seat Belts

	5
	(a) ELBs should progressively require the provision of lap-and-diagonal seat belts for all school children on their own buses, contract services and vehicles on scheduled services provided by Translink (primarily used for the carriage of school children).  (b) To facilitate the recommendation, ELBs need to prepare a programme outlining the shortest realistic timetable for full implementation.

Status:  All ELB buses already fitted with seat belts.

	6
	The DTLR [now DfT] should propose that the EU pursue the concept of requiring seat belts to be installed in all buses, including those used for school transport and stage carriage services.

Status:  Work underway – DfT is a member of an international working group set up by the UN Economics Commission for Europe to examine the superstructure strength of large vehicles.

	7
	The ELBs should determine and apply a phased programme for the fitting of seat belts to vehicles:  (i) Short-term – to all smaller vehicles (i.e., those with less than 35 seats), with buses on rural and primary school services as a priority.  (ii) Medium-term – to all larger vehicles identified by the ELBs as primarily providing for the transport of school children (those that plan to carry 30 or more entitled children); exceptions can apply.  (iii) Long-term – to all buses, coaches and minibuses used in operating school transport.

Status:  Commenced implementation for some buses.

	Signage 

	8
	The development of a technical specification for an illuminated school bus sign.  (The new sign would be a mandatory requirement (legislation)).  

	Flashing Lights

	9
	(a) Compulsory fitting of hazard warning lights on all school buses/coaches front and rear at near roof level to be operated for all boarding and alighting in conjunction with the signs specified in Recommendation 8.  The ELBs should introduce this as a requirement on all new contracts.  (b) DoE should amend legislation to require fitment of hazard warning lights.  (c) Implementation should be phased with priority for primary school children and rural services.  (d) DoE to initiate an awareness campaign among drivers about the use of hazard lights on buses.

Status:  Commenced implementation for some buses.

	Legislation Governing Use of Minibuses/Coaches on Organised Trips

	10
	ELBs and school should ensure that children on organised trips travel on vehicles fitted with seat belts and a seat for every child.  This should be supported with legislation.

Status:  All ELB mini-buses are already fitted with seat belts.

	Consolidation of Legislation 

	11
	(a) Legislation for the regulation of vehicles and licensing of operators should be consolidated to make it more user- friendly (i.e., enforcement).  (In this respect, the recommendation advocates responsibility to the DoE and DRD to jointly undertake a comprehensive review of Public Service Vehicle legislation which should also take into account other issues which have arisen over the last 30 years.)

	Yellow School Bus System 

	12
	DE and DRD should commission a study on a dedicated and segregated school bus system (similar to yellow buses in the USA):  (i) to identify the advantages and disadvantages. (ii) to undertake a programme of pilots including rural/urban and primary/secondary.  (To assess the impact on public bus service use by children, on traffic awareness and road safety skills.). 

Status:  DfT has conducted research to assess the impact of three yellow bus pilot schemes and the evaluation report was published in October 2003. These dedicated bus systems were found to be valued for convenience and personal safety. There was some evidence of potential modal shift from car but they can discourage walking and cycling. They may have negative impacts on commercial bus service although these could possibly be mitigated through careful scheme design.  DRD is not prepared to pilot the use of yellow buses because of the potential impact on services.

	Arrangements for Getting On and Off Buses

	13
	The DoE [actually DRD’s responsibility] should undertake urgent research into the potential for new legislation in respect of other road traffic passing vehicles with school bus signs deployed. 

	14
	The production of a Good Practice Guide in respect of risk assessment surrounding boarding and alighting at or by school premises. 

Status:  Completed – The ELBs, in conjunction with Translink, have prepared a revised version of their Good Practice Guide entitled ‘Safe School Travel’.

	Improved Means of Communication for Bus/Coach/Taxi Drivers

	15
	All drivers are to be provided with a means of communication from vehicles with their depots, the incident ‘hotline’, the police and other emergency services.  

Status:  Partially completed – A number of ELBs already provide their drivers with mobile phones.  Translink report that some drivers are already provided with a means of communication.

	Behaviour and Vandalism Issues

	16
	ELBs and Translink should investigate the specific factors that lead to vandalism, bullying and misbehaviour on buses with a view to applying appropriate action plan measures rapidly.

Status:  Partially completed – Translink has already investigated factors contributing to vandalism and have established a number of mitigating measures.

	Storage of Equipment/Baggage

	17
	ELBs, Schools, Translink and other main transport providers should review the nature and amount of baggage and equipment which children carry to and from school with the aim of reducing the amount carried and ensuring the provision and use of appropriate storage inside buses/coaches.

	18
	DE should provide general guidance in respect of appropriate baggage allowances (for travel).  The ELBs should use this to specify the appropriate storage arrangements in their contracts (Translink should also use this guidance).

	Improved Liaison Between Schools and Transport Providers/ The Bus Pass System 

	19
	(a) ELBs to establish a formal reporting system for accidents/incidents.  (b) Appropriate liaison arrangements should be developed for dealing with reports.  (The ELBs should be required to publish an annual analysis of reports received.)

Status:  ELBs and Translink already have formal accident and complaint handling procedures.  ELBs report all injury accidents to PSNI’s CSU which is responsible for collation and publication.

	20
	ELBs should establish a telephone hotline to deal with school transport incidents of complaints as they occur.

	21
	Translink should be required to plan for sufficient stage carriage services to provide a seat for all school children with a pass to travel. 

	22
	Consideration should be given to issuing specific passes for specific buses  (improved demand management).

	23
	(a) DE should publish a detailed update of Circular 1996/41 reflecting the Committee’s recommendations and focusing on safety and quality standards.  (b) In conjunction, DE should develop Codes of Conduct for all involved with school transport.

	Road Safety Education 

	24
	(a) Measures in the Committee’s report should be linked to the development and delivery of a New Roads Safety Education. Programme (within the ‘Safer Routes to School’ programme).  (b) As part of this campaign, DoE should establish an education & awareness programme targeted at parents and children to enhance the wearing of seatbelts.

	Road Conditions

	25
	Roads Service (DoE) must make the early gritting of school bus routes a priority (even where these roads fall outside the general criteria for treatment).  

	Monitoring of insurance cover for accidents involving taxis used in school transport 

	26
	ELBs to follow up and implement recommendations contained in ‘Home to School Transport, Fundamental Service Review’ report in relation to taxis.

	27
	ELBs & DoE’s Transport Licensing & Enforcement Branch (now DVTA) should instigate a rolling programme of active school transport monitoring  (The results should be published annually). 

	Accident Reporting 

	28
	(a) DoE should liaise with the PSNI to ensure the collection of accident statistics that allow full analysis by all modes and journey stages (including buses, coaches, minibuses, cars, taxis, cycling and walking).  (b) The ELBs should provide guidance to contractors and schools on accident reporting (passing all reports to the PSNI).  (c)  DoE should undertake an annual analysis of home to school accident statistics and should report results to the Committee.


1.8 Relevant Key Findings

A number of relevant findings emerged during the course of this study:

· The measurement and comparison of school bus accidents by studies so far have been undertaken at a relatively broad and insufficient level.  For comparisons to be valid and robust, school bus accidents should be compared using accident rates, that is, the number of accidents per student passenger mile travelled, accidents per student passenger journeys, or accidents per bus mile.  Should such measures be available, it is possible that Northern Ireland may perform even better in global/regional comparisons given the remoteness of the rural communities, particularly, if they are comparing areas of similar size, geography and remoteness.  This will be a critical point in the Phase 2 cost-benefit analysis as the accident rate determines the quantification of safety benefits/disbenefits. 

· More detailed analysis needs to be undertaken to measure the proportion of accidents inside the bus (in-vehicle) to those outside the bus (during boarding/alighting).  The benefits of implementing ‘in-vehicle’ recommendations would not be realised if the majority of the accidents occur outside of the bus.

· Given that school bus transport in Northern Ireland has never been subject to such a detailed level of analysis, it is likely that the quantification of user benefits/disbenefits in the Phase 2 cost-benefit analysis will be very difficult due to a lack of demand data.  It is highly unlikely that an origin-destination matrix of student travel demand currently exists.  Therefore, it might be prudent to request that bus operators commence collecting data for the demand analysis (eg. timetables, bus miles travelled, number of children carried, etc).  Also, the Steering Group may wish for the prospective tenderer of the Phase 2 CBA to undertake some demand surveys to establish a clearer picture of the demand for school bus services, subject to survey costs.

· Demand management measures such as staggering school opening and closing hours can help improve fleet utilisation and thereby enable the implementation of some of the recommendations.  Experience from parts of the (comparatively rural) Western Education and Library Board area is that it is possible to complete three runs in the morning peak.  Should schools agree to alternative school opening hours, it might be easier and more cost efficient to implement some of the other recommendations (e.g. to achieve the objective of establishing ‘1 for 1’ seating capacity).

· New public service buses must satisfy the requirements of the Disability Discrimination Act (DDA) 1995.  The result is likely to be a loss of seating capacity on new buses because of the need to provide space for wheelchairs and to the low floor configuration of the bus which causes the front wheels to intrude further into the saloon area. The net result is a bus with the same body size as the current ‘non-accessible’ 53-seater but having only 41 seats (plus 24 standing).  The implications of this are that a current fleet of 12 buses would need to grow to 15 buses to deliver the same number of seats (or convert to double deckers or bendi-buses which may not be suitable for small rural roads).  Other options to meet DDA requirements might be the use of ‘dedicated school buses’ (e.g. American ‘yellow buses’ which have a seating capacity of up to 68 (‘1 on 1’ seating with seat belts).

· In terms of procurement, the current selection of contractors in the market has been seen as weak.  However, it may be possible to create incentives for new entrants by offering longer term contracts with higher values.

· The use of ‘yellow buses’ for school transport is widely seen as inappropriate for UK use because of their ‘agricultural’ engineering.  Alternatively, a number of suppliers have entered the European market, offering a ‘local’ solution at lower costs.  Other options involve refurbishing older buses and also rebodying older bus chassis.  It should be noted that there may be other unforeseen costs such as the costs of obtaining a safety case and establishing new regulations for road users.  

· It is likely that non-statutory school children will need to be carried on public service buses.  The high cost of service provision means that if non-statutory school children are displaced, then the operators’ revenues are at risk.

· Operators providing stage carriage services are eligible for Fuel Duty Rebate (FDR). This is a grant that rebates a proportion of the excise duty paid by bus operators on fuel used in providing stage carriage services. This does not apply to school buses not licensed as stage carriage.  Any shift towards contracted services will lose the benefit of this ‘subsidy’.  A further consequence is that the general level of Translink's fares are significantly influenced by the income generated by children's travel as Translink charge such travel at the standard scale fare.  This may not be consistent with the wider government objective of promoting sustainable travel choice at all times.

· The introduction of new electronic ticket machines (ETMs) on Translink services offers the potential for use of smart cards by children. This, in turn, could facilitate the offers the ability to collection of reliable data on the travel patterns of school children using the buses (e.g. origin-destinations, average distance of trips, etc).

· Apart from demand data, other data gaps exist.  For example, supply data such as school bus passenger journeys per annum, school bus vehicle miles per annum and bus operating cost per vehicle mile will be required as inputs into a CBA.  At the latest, these need to be collected as part of the Phase 2 CBA.  However, it might be more appropriate for DOE to initiate such data collection activities before the Phase 2 CBA is awarded to possibly reduce consultancy costs and the overall elapsed time.

2 Assessment and Prioritisation of Inquiry Recommendations 

2.1 Introduction

This chapter describes the relevant policy framework and the methodology adopted to prioritise the Inquiry recommendations.  It also provides a summary of the results of the multi-criteria analysis which underlies the prioritisation of the recommendations.

2.2 Development of Multi-Criteria Framework for Prioritisation

2.2.1 The NATA Framework

As indicated in Section 1.2, we adopted the DfT’s NATA framework for the multi-criteria analysis of the Inquiry recommendations on the basis that the NATA framework is appropriate for evaluating transport services.

A brief history of the NATA framework and its key components are given in Appendix B.

2.2.2 Application of the NATA Framework

In our multi-criteria analysis, the five stated objectives
 of NATA formed the key criteria by which we assessed each recommendation.  For each criterion, the prescribed NATA sub‑objectives formed the sub-criteria by which we assessed the different aspects of a recommendation.  Table 3.1 presents an example of how we applied the NATA framework in the multi-criteria analysis of the recommendations.

Table 3.1:  Application of the NATA framework – An Illustrative Example
	RECOMMENDATION:   1. ABOLITION OF THE ‘3 FOR 2’  SEATING CONCESSION

	Objective/Criteria
	Sub-objective/Sub-criteria
	Analysis of Impacts

	ENVIRONMENT
	Noise
	Likely increase noise pollution as more buses required

	
	Local Air Quality 
	Increased air pollution as more buses lead to higher vehicle emissions

	
	Greenhouse Gases 
	Increase air pollution leads to more greenhouse gases

	
	Landscape
	No impacts identified

	
	Townscape
	No impacts identified

	
	Heritage of Historic Resources
	No impacts identified

	
	Biodiversity 
	No impacts identified

	
	Water Environment 
	No impacts identified

	
	Physical Fitness
	No impacts identified

	
	Journey Ambience
	New buses may improve the in-vehicle ambience.

	SAFETY 
	Accidents 
	Only a small improvement is expected for seated students but this will be offset against possible accidents suffered by ‘displaced students’ travelling in cars or on foot.

	
	Security 
	Reduced travel security expected as more students will need to find alternative ways to get to school (e.g. walking).

	ECONOMY 
	Public Accounts 
	Capital & operating cost of additional buses and drivers needed to accommodate all students eligible for free travel.

	
	Business Users & Providers
	May increase home to school bus journeys for taxis.

	
	Consumer Users
	Increase in the number of school buses on roads causes delays to other road users (i.e. external congestion costs).

	
	Reliability 
	Reduction in reliability as less capacity means students may not be able to get to school or home.

	
	Wider Economic Impacts
	Increase in parents driving students to school due to buses (ie. labour productivity costs – possibly measured by the value of time)

	ACCESSIBILITY 
	Options Values 
	In some cases, there will be no public transport alternatives to school and hence a loss of option value.

	
	Severance
	Inability to provide service for eligible students may lead to some community severance.

	
	Access to the Transport System 
	Loss of journey opportunities will lead to a deterioration in accessibility to school as some students will need to find alternatives (because not enough seats can be provided)

	INTEGRATION 
	Transport Interchange
	Inability to provide service for eligible students is likely to reduce opportunities for transport interchange.

	
	Land-Use Policy 
	The adverse effects of remote communities will worsen.

	
	Other Government Policies 
	(1) Increase in subsidy/grant required from UK Government to implement the recommendation (eg. purchase new buses to increase current seating capacity)

(2) Inconsistent with an accessible & sustainable transport policy.


Using the NATA objectives/criteria for transport, each of the Inquiry recommendations were assessed with the Steering Group in a workshop session.  An example of the multi-criteria analysis is presented in Table 3.2.  The analysis takes account of the NATA sub-criteria discussed above.  The full analysis is provided in Appendix B.

Table 3.2:  Example of the Multi-Criteria Analysis

	NATA Criteria
	R1:  The abolition of ‘3 for 2’ seating concession 
	R8:  Signage



	Environment
	· Additional vehicles operated will have an impact on noise/air quality

· Increase road congestion as more vehicles required
	-
Minimal visual impact

	Safety
	· Proven safety impact of the recommendation exists

· Little evidence to show there are dangers relating to current ‘3 for 2’ system that requirefurther investigation.

· Increased number of private car trips/walking for concessionary passengers and ‘displaced’ students increases risk of injury
	· Benefits from reduced no of accidents if school bus is easier to identify

· Risks need to be calculated and valued as there is no thorough research into safety costs and benefits associated with signage and school buses

· Economy:

· Capital Expenditure
 for DE and DRD

· Costs of marketing and educating drivers about new signage

· Legal and regulatory costs of enacting legislation

	Economy
	· Major capital expenditure (capex) and operating expenditure (opex) implications for DE and DRD

· No cost savings from not operating existing  - bus operators depend on ‘3 for 2’ seating to take up excess demand on some days

· Travel time savings lost for students and parents

· Possible loss of revenue for Translink
	· Capex for DE and DRD

	Accessibility
	· Reduction in access for concessionary passengers (up to 2,000 on Board buses)

· Potential reduction in other Translink services to meet extra costs

· Rural students will be worse off if seats not available – reduction in accessibility to school
	· Increase in social awareness

	Integration
	· Recommendation is not consistent with Government policy on accessible transport

· Interaction between DRD/DE required

· DOE legislative changes
	· Take into account UK and EC developments

· Consistency required with EU Directives


2.2.3 Additional Criteria:  Value for Money and Affordability

Economic appraisal is of critical importance to the effective use of resources and to securing value for money for taxpayers.  In addition to net economic benefits to society, two additional criteria also need to be considered as part of appraising policy options:  affordability and value for money.  After a cost-benefit analysis estimates the net economic benefits (as measured by the NPV
), the sponsoring department needs to decide whether the project is affordable within existing budget constraints and, determine if it provides good value for money.

In summary:

· Affordability - in the current environment where funds are tight, even inherently sound and robust projects face the issue of affordability.  Can we afford it?  Do we have funds for it?  Appraisals are no longer focused on the production decision (should we produce the service or the change in policy?) but have required increasing attention on the financing decision (how do we fund the production of this service or the policy change?).

· Value for Money - Even if a department can afford the project or policy change being appraised, there are many competing projects in a department, so there is a need to be sure that the money to be spent on the project represents good value for money for the community.  The value for money criterion, NPV per £ of subsidy,
 is increasing in its importance as both a measure of absolute value
 and a measure of relative value
 in the prioritisation of projects.  It is no longer considered enough to just to look at the net present value or the internal rate of return of a project.

For example, the removal of ‘3 for 2’ seating is likely to result in the need for additional buses which may make its implementation unaffordable against current budget provisions.  Even if the recommendation is affordable, the safety risks imposed on ‘displaced’ pupils would lead to safety disbenefits which could reduce the value for money of the project, when compared to other recommendations and/or other projects in the DOE portfolio, as well as other Government projects and policies in Northern Ireland.

Within the NATA framework, these two factors are captured within the ‘Economy’ criterion and are treated accordingly in our multi-criteria analysis.  Furthermore, their importance has led to the Economy criterion being given a higher weighting in the analysis (see Section 3.4.1).

These two factors should underpin the methodological approach for the future CBA.  For example, the issue of affordability affects the sponsorship of projects from the outset.  It drives the specification of any ‘Base Case’ (the scenario against which all other options are compared) for the project or policy.  The extent of affordability means that both ‘Do‑Nothing’ and ‘Do-Minimum’ options will need to be investigated and understood before embarking on ‘Do-Something’ options.  Additional enhancements of, say, capacity on school buses, can only be approved if it is affordable, not simply on the basis that it is feasible.  Option specification is discussed in greater detail in Appendix D.

Even where budget constraints are not an issue, the need to demonstrate value for money is always a concern for sponsoring departments.  Budget constraints mean that there is more pressure for departments to justify value for money and in turn, this puts more pressure on quantification and valuation techniques in investment appraisal.  Increasingly, the implementation of feasible projects have been deferred for reasons of affordability in the public sector and the departments represented by the Steering Group are not excluded from such pressures.

2.3 Identification of Impacts from Recommendations

2.3.1 Stakeholder Input

At the Steering Group workshop, the 28 Inquiry recommendations were assessed on the basis of whether they had positive or negative impacts.  For example, the capital cost required to purchase new school buses was considered as a negative impact on the ‘Economy’ criteria, while a safety improvement, such as the provision of seat belts from the purchase of new school buses, was considered as having a positive impact on the ‘Safety’ criterion.

Costs are generally considered as negative impacts because they represent a loss or resource cost to the economy, e.g. the use of funds on school bus transport reduces the funds that would otherwise be spent on purchasing books for schools, other things being equal.  Benefits are usually shown as positive impacts.  For example, the purchase of new school buses may lead to a reduction in overcrowding on school bus runs and hence in the event of an accident, lead to a reduction in the number of injuries or fatalities, with each life saved, or injury lessened, seen as a benefit to the economy in productivity terms.

The Steering Group considered the extent or severity of each impact.  For example, a very high capital cost requirement (such as purchasing new buses to implement the seating and no-standing recommendations) was considered to have an extremely negative impact on the economy criterion due to the high costs.  While the safety improvement from abolishing ‘3 for 2’ seating was considered to be very small, even possibly marginal because the accident rating for NI school buses with ‘3 for 2’ seating is very low.

A scoring system between –5 and +5 was developed after the workshop to represent the extent/severity of the impacts on each criteria.  It was then possible to sum the positive and negative impacts for each criterion using the scoring system and to calculate a total score for each recommendation.  

For each recommendation, a positive value represents a benefit to society and a negative number, a loss/cost to society.  The size of the value is also important as it can be used to gauge the overall impact of the recommendation, that is, a recommendation with a large positive value implies greater benefits to society, whereas a larger negative value implies a larger loss to society.  The ability to score the impacts on each criterion enabled the recommendations to be ranked and compared.

A set of weightings, representing the importance of the five Government objectives from a policy perspective, was then determined and applied to the unweighted scores.  This allowed the recommendations to be ranked again using the agreed weighting (see Section 3.3.4).

2.3.2 Identification of Key Issues

The major themes emerging from our discussions with the stakeholders
 are as follows:

(1)
The level of expenditure must be justified by the eventual benefits – DE is constrained by its annual budget.  It does not have the resources to make major changes but would be able to implement the recommendations were they justified and funded on its behalf.  Therefore, a robust business case must be made for DE to justify increasing its budget allocation for school bus services.  The expenditure required to meet the full 28 changes recommended by the Committee is roughly estimated to be between £140 million and £185 million per annum in capital expenditure alone.  The operating expenditure is also likely to be significant, given the operating requirements of multiple bus fleets running these services.  Of the school children travelling to school by bus, approximately 60% use Translink services, approximately 30% use the ELB buses and 7-8% use privately operated buses or taxis.  These figures refer to children who are eligible for free home-to-school transport only (i.e. statutory provision), not to those who do not receive the DE’s assistance (i.e. non-statutory – those who pay independently).

(2)
The abolition of ‘3 for 2’ capacity and the abolition of standing on buses are strongly interrelated.  Currently, they both act as a capacity buffer to accommodate extra students on busy days or unexpected increases in demand.  However, it would be physically very difficult, if not impossible, for a bus to carry 101 students.  In other words, a professional bus driver is very unlikely to allow ‘3 for 2’ seating and standing to be applied simultaneously to the full theoretical capacity.  Therefore, there is a strong basis for arguing that one would choose to abolish only one of the rules in the light of budget constraints to increase bus capacity.  Furthermore, operational flexibility is one of the key factors in a successful bus operation.  Any change which reduces operational flexibility needs to be weighed against the potential benefits.  The decision should be based on cost-benefit analysis, taking into account the safety objectives and economic imperatives (including operational considerations).

The other main concern about students being displaced by the proposed abolition of ‘3 for 2’ seating and standing on buses is that ‘displaced pupils’ (those which cannot be accommodated by reduction in bus capacity) will be exposed to higher risks of injuries and fatalities on their journey to school and home, other things being equal, as they would have to travel by car, bicycle or on foot.  Statistical data on accident rates indicate that bus is a safer mode than private vehicles.  Pupils are likely to experience additional risks as pedestrians or cyclists on rural roads (particularly in poor light in winter) as well as security risks.  In addition, any resultant modal shift to the cars will lead an increase in road congestion externalities (i.e. the journey time of other road users increase).  These are the unintended ‘external’ costs and disbenefits of the recommendations which should be captured in the cost-benefit analysis.

(3)
There is a concern that school bus revenues for Translink, especially from non-entitled children, is probably insufficient to cover the cost of providing the capacity increase stemming from the recommendations.  Translink is only incentivised to provide sufficient capacity to meet the effective demand as opposed to the theoretical demand.  WELB estimates that the difference can be around 20% (with higher figures on occasion).

(4)
The ELBs have already implemented many of the Committee’s low cost inquiry recommendations.  These include drawing up codes of conduct, providing drivers with mobile telephones and ensuring that seat belts are fitted in all newly purchased buses (see Table 2.1 for details).

(5)
The Police Service of Northern Ireland (PSNI) road casualty statistics show that the safety record of school pupils travelling on buses in Northern Ireland is good when compared to other modes of transport.

(6)
While the recommendations require the DOE and ELBs to lead and act, a number of the recommendations actually fall under the responsibility of other NI departments and stakeholders, e.g. DRD (in relation to Translink services and road gritting), DE (the schools themselves in the case of baggage lockers), the Police Service (in the case of accident recording and monitoring).

(7)
The PSV (bus) Construction & Use  (C&U) regulations do not require seat belts on buses limited to 56 mph but do require seat belts on faster vehicles (up to 63 mph).  Evidence suggests that the effectiveness of seat belts to reduce injury on bus services is limited to certain types of accidents (e.g. if the bus rolls over) and it is critical that there is a clear understanding of the types of accidents, and their probability and frequency of occurrence.  This information should feed into the cost-benefit analysis as inputs.  

The fitment of seat belts provides a safety benefit that can only be realised if the wearing of seat belts can be enforced.  Although drivers will be able to activate audio announcements, it has been argued that a personal check by drivers is the only reliable check.  However, the steering group was concerned that the responsibility of enforcement would fall on the drivers to check if the seat belts were being worn.  The costs of this level of enforcement can be high in terms of labour productivity (for drivers), journey time (for students and parents), capital investment (e.g. the fitment of audio and video warnings), and compliance costs (e.g. penalties for driver and pupils).

Other options for include equipping ‘vulnerable’ seats with seat belts (e.g. front seats which have no restraint in front of them) and retrofitting seat belts on older buses (which may be problematic where the floor and seat strength is limited and would require reinforcing).

(8)
The implementation of signs on buses can lead to a number of problems such as the practical removal of signs when the bus is not being used for school runs.  It would be inappropriate for entire fleets of buses in NI to run all day with school bus signs operating.  Furthermore, there are problems with rear facing signs such as C & U issues relating to white lights facing the rear.  While older coaches still have the illuminated rear panels, new coaches no longer have this fitment.  New forms of technology need to be explored to develop sensible signage solutions.

(9)
While the DRD’s Road Services have discretionary powers to carry out winter service work on adopted roads, it does not have a statutory duty to grit the roads.  The benefits of early winter gritting is subject to rapidly changing weather conditions and driver behaviour.  For example, WELB does not want drivers to take unnecessary risks and expects them to exercise judgement before attempting to drive in snowy or icy conditions, whereas Translink expects drivers to make a positive attempt to traverse the road due to financial imperatives.  While network-wide gritting may increase the total safety benefit, the Government’s value for money criteria suggests that gritting should be undertaken on a more selective basis, i.e., where the marginal benefit exceed the marginal cost.  This is best illustrated in the cost-benefit analysis.

(10)
Translink's predominant concern is that the Inquiry report was predicated on the assumption that school bus journeys are made using a dedicated fleet of school buses, whereas in reality Translink uses several fleets to operate the school bus runs.  The fleets are used to cover a multitude of purposes (e.g. urban bus services, rural local bus services, and longer distance bus services).  As there is no single dedicated school bus fleet, the costs of implementing the Inquiry recommendations would apply to all the fleets used to operate school runs. 

(11)
Translink estimated that the increase in vehicle requirements will be an additional 340 vehicles if '1 for 1' seating was introduced assuming that '3 for 2' seating and standing were simultaneously abolished and that seat belts were required for every pupil.  While Translink has been examining seat capacity (e.g. investigating double deck buses) and refitting some vehicles to increase the number of seats (e.g. from 49 seats to 57 seats), additional vehicles would be required because some seats (e.g. bench seating) cannot be fitted with seat belts.  Furthermore, additional requirements for DDA compliance will mean less space on buses. 

(12) 
The removal of '3 for 2' seating would require Translink to provide an additional 20 vehicles.  This is a relatively small increase in vehicle requirements because it is the company's internal policy to minimise the use of the '3 for 2' concession and it was emphasised that '3 for 2' seating is only used for about 5% of the time and on about 3% of the network (on short routes).  Furthermore, it is not practicable to apply '3 for 2' seating in recent years because of the amount of baggage carried on board by pupil. 

(13)
At present, Translink uses some 800 vehicles servicing the school runs.  Translink claims that they are already at an optimal level of vehicle utilisation, given the variations in school opening and closing hours and variations in school holidays.  Therefore, Translink does not believe that demand management measures would reduce the need for more vehicles, unless school opening and closing hours were staggered in a regular and systematic way to match driver and vehicle availability. 

(14)
On the flashing lights recommendations, Translink estimates that they would have to be fitted on its entire fleet of 1,200 vehicles if the change in legislation goes through.

(15)
Translink indicated that should the recommendations be imposed on them, they would have no choice but to pass the costs directly onto the Government in their contracts because Translink cannot afford to provide a superior in-vehicle environment for school children only and that there would no grounds for them to use farebox revenue from other passengers to cross-subsidise school to home travel.  In other words, the current head rate per pupil would have to be increased commensurate with the capital and operating expenditure associated with implementing the recommendations. 

2.3.3 Development of Approach to Address Issues

The Steering Group has considered a number of alternative methods of achieving the policy objectives embodied in the recommendations, particularly, taking into account some of the areas which have not been addressed by the Committee.  For example, what happens to pupils displaced by the removal of ‘3 for 2’ seating?  Should the DOE buy more buses?  What would be the impact if displaced children walked to school?  Or if their parents drove them to and from school?

Specifically, the ELBs haves implemented the following in response to the Inquiry recommendations:

· 3 point seat belts on all new ELB vehicles;

· a front illuminated sign;

· high level repeater lights;

· impact resistant pads behind the driver;

· audible voice warning indicating “wear seat belts”;

· CCTV on all new vehicle – inside and outside;

· door override switch to enable the hazard warning light when picking up or setting down (but this has the unintended consequence that it appears as a vehicle breakdown to other road users and therefore would prefer an alternate flashing system);

· doors cannot open if the tachograph is greater than zero;

· instituted behaviour modification programmes with schools; and

· drivers are checked for criminal record and bad driving record.

Other specific alternatives considered but not yet implemented include:

· modify the ‘3 for 2’ seating arrangement so that it only applies to primary school children (i.e. children under 12 years);

· modify the standing rule so that no children must stand for more than 15 minutes.

Where appropriate, these alternatives to the Inquiry recommendations were taken into account when assessing the recommendations by individual criteria.

2.3.4 Weighting of the NATA Criteria

While the Steering Group considered the equal weighting of the NATA criteria, it also determined and agreed on a set of weightings which would be appropriate for prioritising the recommendations.  This was done at the workshop before the multi-criteria analysis and prioritisation of the recommendations. Table 3.3 presents the weightings agreed by the Steering Group.

Table 3.3:  Weighting of the NATA Criteria

	
	Environment
	Safety
	Economy
	Accessibility
	Integration
	Total

	Unweighted
	20%
	20%
	20%
	20%
	20%
	100%

	Weighted
	10%
	25%
	25%
	20%
	20%
	100%


From a Government policy perspective, the Steering Group felt it was important to attach more weight to the safety and economy criteria given the safety objective of the public inquiry and acknowledging the budgetary pressures on Government departments.  They were considered to be equally as important and as such were given an equal weight of 25% each.  Accessibility and integration were considered to be next most important criteria and were assigned weights of 20% each.  While environmental issues are naturally a concern of the DOE, the Steering Group, as a whole, considered them to be less important (in terms of relevance) than the other NATA criteria in the context of the public inquiry.

2.4 Outcome of Prioritisation

2.4.1 Prioritised Recommendations
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Table 3.4 shows the unweighted ranking of Inquiry recommendations. 
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Table 3.5 shows the ranking of the Inquiry recommendations after the weightings shown in Table 3.3 have been applied to the NATA objective/criteria.

It should be highlighted that the weightings made no difference to the ranking of the seven most important recommendations in terms of impact.

The key points emerging from Tables 3.4 and 3.5 are as follows:

1) The overall unweighted score for the 28 Inquiry recommendations is negative.  This implies that if all 28 recommendations were adopted, society would be worse off, other things being equal.  This conclusion is further strengthened when the recommendations are weighted as the size of the loss to society increases from –52 to –58 respectively.

2) In terms of the magnitude, the total score for Economy is by far the largest of all the criteria, -49 (unweighted) and –61 (weighted).   Safety is the only criteria to produce a positive result (i.e. a net benefit/improvement):  +13 (unweighted) and +16 (weighted).  The impacts on the remaining criteria (Environment, Accessibility and Integration) are smaller, even in unweighted terms, -7, -7 and 2 respectively.  

3) When the total positive impacts and the total negative impacts are summed, the net result is negative.  This implies that if all 28 recommendations were implemented, the costs would outweigh the benefits.  

4) The positive impacts on safety are significantly outweighed by the negative impacts on the economy, accessibility, environment and integration, with the main impacts being:

· high and unaffordable capital and operating costs;

· marginal to slight overall improvements in safety; and

· a net deterioration in public transport accessibility and policy integration.

5) While some recommendations had the effect of improving public transport accessibility and policy integration (e.g. R14 – the development of the Good Practice guide), others had the opposite effect, perhaps unintended (e.g. R3 - providing seats for all).  On average, the impacts of each recommendation on accessibility and integration almost offset each other, leading to a net result of minor negative impacts.

6) Using the unweighted and weighted scores, the recommendations with the largest impacts are, in order of size, as follows:

(a)  Negative Impacts (Top five weighted and weighted ranking are the same) 

i. R3:
Seats for all

ii. R1:
No ‘3 for 2’ seating

iii. R21:
Translink seats

iv. R7: 
Seat belts

v. R2: 
No standing.

(b) Positive Impacts (Top five unweighted and weighted ranking are slightly different)

Unweighted Ranking

i. R22:
Demand Management Improvements;

ii. R17:
Storage of Equipment/Baggage;

iii. R14:
Arrangements for Getting On and Off Buses;

iv. R24:
Linkage with New Roads Safety Education Programme & seat belt awareness; and

v. R24:
Flashing Lights.

Weighted Ranking

i. R22: 
Demand Management Improvements;

ii. R9:
Flashing Lights;

iii. R8:
Signage;

iv. R24:
Linkage with New Roads Safety Education Programme & seat belt awareness; and

v. R14:
Arrangements for Getting On and Off Buses.

It should be noted that the absolute size of the negative impacts are distinctly larger than that of the positive impacts.  On that basis, the most important recommendations for consideration are those with the negative impacts.
2.4.2 Prioritised Grouped Recommendations

At the end of the public inquiry, the Committee grouped the key recommendations into four main themes:

· to abolish the provision that allows three children under 14 to share two seats;

· to introduce ‘no standing’ on school buses – i.e. to provide seats for all;

· to phase in the introduction of seat belts on school buses; and

· to improve signage and flashing lights on school buses.

In the process of conducting the multi-criteria analysis, it became apparent that the sheer size and complexity of 28 recommendations makes any sort of analysis unwieldy and cumbersome.  Hence, it was important to group the recommendations.

The results of the multi-criteria analysis suggest that the groupings naturally gravitate to themes of ‘3 for 2’ seating, no standing, seat belts, and improved signage and lights.  Furthermore, these groupings contain recommendations which have the most significant impacts.

Therefore, on the basis of the multi-criteria analysis, our view is that the current grouping of the four key recommendations is appropriate and they should form the highest priority for the Steering Group in terms of appraisal needs.

Appendix D outlines the development of analytical framework for the cost-benefit analysis in Phase 2.

Conclusions And Recommendations 

2.5 Introduction

This chapter summarises the key conclusions and recommendations drawn from this study.

2.6 Conclusions

The following summarises the key conclusions drawn:

· Departments represented by the Steering Group have already implemented a number of the recommendations since the Inquiry. Further implementation should be dependent on the outcome of the Phase 2 cost-benefit analysis;

· While the recommendations, as a whole, are likely to improve safety (i.e. produce a net safety benefit) the precise size of that benefit is unclear.  In some instances (e.g. in abolishing ‘3 for 2’ seating), it might be considered as offering marginal improvements;

· In practice, the affordability and value for money criteria mean that it is unlikely that all 28 recommendations, as a whole and within the timescale indicated by the Committee, could be implemented; in some cases, implementation might have to be on a selective ’as needed’ basis;

· If the objectives of the recommendations can be met with alternative lower cost options, these should be identified and developed for the cost-benefit analysis (e.g. reducing the age limit for ‘3 for 2’ seating to 12 years);

· The multi-criteria analysis using the NATA framework confirmed that the current four groups of recommendations (‘3 for 2’ seating, standing on buses, seat belts, signage and lights) are appropriate groupings on the basis of their interdependencies and the severity of their impacts;

· The results of the multi-criteria analysis indicated that the recommendations contained in the four key groups should be assigned the highest priority in any future analysis;

· In particular, the recommendations have been considered to impact heavily on the safety and economy criteria of the NATA framework – e.g. displaced pupils not serviced by school buses would be subject to additional safety and security risks as car passengers, pedestrians and cyclists; and most of the recommendations have large capital and operating cost implications for the departments represented by the Steering Group;

· The recommendations also have unintended adverse affects on the accessibility and integration criteria where some of the recommendations, if implemented without any increase in bus capacity, would reduce the overall accessibility of public transport, and be inconsistent with the Government’s transport policy;

· Given that school bus transport has not previously been subjected to such detailed analyses, it should be recognised that the data required for a CBA may not be readily available (e.g. an origin-destination matrix of school children trips) and that a significant effort in data collection efforts may be required (e.g. demand surveys); and

· The quantification and monetisation of some costs and benefits may not be possible, for example, the increase in journey time for ‘displaced’ pupils or as a result of school bus drivers enforcing the wearing of seat belts recommendation.

2.7 Recommendations

The following summarises the key recommendations from this study.  It is recommended that:

· The four key groups of recommendations be formally adopted as the core recommendations for further analysis;

· Any further analysis of the recommendations (including the Phase 2 cost-benefit analysis) be conducted within the context of the NATA framework;

· The cost-benefit analysis framework developed in this study be adopted in the Phase 2 CBA;

· The structure of options (base cases, intermediate ‘do-something’ options and project options) be adopted in the CBA;

· Alternative low cost ‘do something’ options be developed to meet the Inquiry’s objectives;

· Processes be put in place to assist the quantification of costs and benefits in the Phase 2 CBA, in particular:

-
The collection of information on bus fleets, timetables and operating statistics;

-
The establishment of accident rates on school buses in Northern Ireland;

-
The collection of demand data through surveys (e.g. origin-destination, length of trips, etc);

-
The collation of information relating to the recommendations which have already been implemented (e.g. actual number of buses with seat belts fitted since the Inquiry recommendations).

(The Steering Group may elect to undertake some of the tasks above before the Phase 2 CBA or have the tasks completed as part of the Phase 2 CBA.)

· The implementation of recommendations henceforth be supported by a robust business case from the cost-benefit analysis; and

· The terms of reference and the checklist for evaluating methodology statements in Volume II be adopted.
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APPENDIX B:  NATA FRAMEWORK
In the late 1990s, the Department of the Environment, Transport and the Regions (DETR) introduced the New Approach to Appraisal framework (NATA) for the appraisal of transport projects/policies.  This new approach was based on the development of multi-criteria analysis in appraisals.  

Prior to the NATA framework, cost-benefit analysis (CBA) was the main tool used to appraise transport project/policy options.  However, CBA focused on transport impacts that are readily quantifiable and easier to value and monetise
, such as building costs and passenger farebox revenues.  The NATA framework moved away from pure CBA by including, as part of the appraisal process, an Environmental Impact Assessment and widening the objectives under which transport policy/project is assessed.

The Department for Transport’s publication “Integrated Transport Economics and Appraisal: New Approach to Appraisal” (June 2003) describes the purpose of NATA as follows:

‘The New Approach to Appraisal (NATA) is an approach for improving the consistency and transparency with which decisions on all transport investment projects
 are made.  It does this by presenting the key economic, environmental and social impacts of projects in a clear, consistent and balanced way using a one-page Appraisal Summary Table (AST) and associated worksheets.  Impacts are assessed against the Government's five objectives for transport (environmental impact, safety, economy, accessibility and integration), some of which are broken down into a number of sub-objectives.  Most of the summary information shown on the AST is taken from established economic appraisal and environmental impact assessment techniques.’

Specifically, the Government's five objectives for transport policy were identified as:

1) Economy – to support sustainable economic activity and obtain good value for money;

2) Environment – to protect the built and natural environment;

3) Safety – to improve safety;

4) Accessibility - to improve access to facilities for those without a car and to reduce ’severance’; and

5) Integration – to ensure that all decisions are taken in the context of the Government’s integrated transport policy.

For the purposes of prioritising the Inquiry recommendations and for use in Phase 2 CBA, we have adopted the NATA framework in our multi-criteria analysis.

The key advantages of adopting the NATA framework are that:

· It complies with the revised edition of HM Treasury’s Appraisal and Evaluation in Central Government (the new ‘Green Book’), published in 2003 (this document is a best practice guide to carrying out appraisal and evaluation of policies and capital projects in the public sector); and

· It includes cost-benefit analysis but also considers impacts that are more difficult to estimate in monetary terms, for example, impacts associated with the environment such as noise or air pollution.

APPENDIX C:  INQUIRY RECOMMENDATIONS

Table C1: Multi-Criteria Analysis of Public Inquiry Recommendations

	Recommendations
	Key Implications/Impact 

(linked to the NATA framework*)
	Progress to date & Other Comments
	Interactions

	‘3 for 2’ Seating Provision 

	1
	The abolition of the ‘3 for 2’ capacity concession operated by the Education and Library Boards (ELBs) and Translink.  Requiring:

· ELBs to specify ‘One for One’ seating in contracts 

· Production of a revised circular from DE re seating capacity 

· Amend ‘3 for 2’ legislation (in due course)

· Carry out an RIA to evaluate costs and benefits 
	Environment:

· Additional vehicles operated will have an impact on noise/air quality

· Increase road congestion as more vehicles required

Safety:
· Risks need to be calculated and valued as no proven safety impact of the recommendation exists

· Little evidence to shows the dangers of current ‘3 for 2’ system requires further investigation.

· Increased number of private car trips/walking for concessionary passengers and ‘displaced’ students increases risk of injury

Economy:
· Major capital expenditure and operating expenditure
 implications for DE and DRD

· No cost savings from not operating existing  - bus operators depend on ‘3 for 2’ seating to take up excess demand on some days

· Travel time savings lost for students and parents

· Possible loss of revenue for Translink

Accessibility:

· Reduction in access for concessionary passengers (up to 2,000 on Board buses)

· Potential reduction in other Translink services to meet extra costs

· Rural students will be worse off if seats not available – reduction in accessibility to school

Integration:

· Recommendation is not consistent with Government policy on accessible transport

· Interaction between DRD/DE required

· DOE legislative changes 
	RIA to be carried out as part of Phase 2
	R2, R5, R6, R10 (R2, R3, R4, R5, R8, R9, R10)*   R5#

	School Children Standing on Buses 

	2
	a) ELBs should specify that every child who is entitled to transport is provided with a seat (including contract transport and pass holders on stage carriage services). 

b) In addition this recommendation applies to any organised school trip.

c) In the case of non-entitled children operators should identify instances where school children stand for longer than the operator’s quality standard and take measures to prevent this recurring. 

The reporting mechanism for such instances through the new incident reporting system may be required. 
	Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality

· Increase road congestion as more vehicles required

Safety:

· Risks need to be calculated and valued, as no proven safety impact of the recommendation exists.  The risks and value will be lower if current safety record is good.

· Increased number of private car trips/walking for concessionary passengers and ‘displaced’ students increases risk of injury

· Benefits from reducing severity of injuries if accident occurs

Economy:
· Major capex and opex implications for DE and DRD

· Bus operator depends on standing capacity to ‘mop up’ passengers

· Translink will find costs of implementation high and require additional Government subsidy

Accessibility:

· Adverse effect on equality as results in a two-tier system (both entitled/not entitled and school/non school public transport users)

· Implications for public transport in rural area if all school transport became contracted

· Reduction in access for concessionary passengers (up to 2,000 on Board buses)

· Potential reduction in other Translink services to meet extra costs

· Rural students will be worse off if seats not available – reduction in accessibility to school

Integration:

· Recommendation is not consistent with Government policy on accessible transport

· Interaction between DRD/ DE (ELBs) required

· DOE legislative changes
	This recommendation cannot be implemented quickly, most probably would be phased in as will take time to purchase additional buses
	R1, R10 (R1, R3, R4, R5, R8, R9, R10) *

	3
	ELB should require Translink to ensure that their journey planning system provides every pass-holder with a seat on a specified bus (even where this involves a stage carriage service).  
	Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality

· Increase road congestion as more vehicles required

Safety:

· Risks need to be calculated and valued, as no proven safety impact of the recommendation exists.  The risks and value will be lower if current safety record is good.

· Increased number of private car trips/walking for concessionary passengers and ‘displaced’ students increases risk of injury

· Benefits from reducing severity of injuries if accident occurs

Economy:
· Major capex and opex implications for DE and DRD

· Bus operator depends on standing capacity to ‘mop up’ students passengers

· Translink will find costs of implementation high and require additional Government subsidy

Accessibility:

· Adverse effect on equality as results in a two-tier system (both entitled/not entitled and school/non school public transport users)

· Implications for public transport in rural area if all school transport became contracted

· Reduction in access for concessionary passengers (up to 2,000 on Board buses)

· Potential reduction in other Translink services to meet extra costs

· Rural students will be worse off if seats not available – reduction in accessibility to school

Integration:

· Recommendation is not consistent with Government policy on accessible transport

· Interaction between DRD/ DE (ELBs) required
	
	R1, R2, R10, R21 (R1, R2, R4, R5, R8, R9, R10) *

	4
	The DOE should complete a RIA in relation to the policy for standing for non-entitled children (as a matter or urgency) 
	Environment:       N/A

Safety:                   N/A

Economy:              Cost implications for DOE

Accessibility:        N/A
Integration:

· Input required from DOE, DE (ELBs) and DRD (Translink)

· Consistent with Green Book appraisal requirements
	Being assessed as part of Phase 2
	R2, R3, R10 (R1, R2, R3, R5, R8, R9, R10) *

	Seatbelts

	5
	a) ELBs should progressively require the provision of lap-and-diagonal seat belts for all school children on their own buses, contract services and vehicles on scheduled services provided by Translink (primarily used for the carriage of school children).  

b) To facilitate this the recommendation includes that ELBs prepare a programme outlining the shortest realistic timetable for full implementation.
	Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality as result in the need for more buses

· Increase road congestion as more vehicles required

Safety:

· Benefits from reducing the severity of inquiries if accident occurs

· Risks need to be calculated and valued - Initial research shows limited impact of seat belt wearing on buses

· No thorough research into safety costs and benefits completed (in line with EU Directives)

· Current evidence show most bus injuries occur when students are boarding or alighting

Economy:
· Major capex and opex implications for DE and DRD

· Responsibility for policing seat belt use and enforcement costs.  Commissioner may be required

Accessibility:

· If no ELB available, Translink provide additional buses –  Translink may not be able to provide additional buses if seat belts are required and this will lead to a reduction in accessibility

Integration: 

· Input required from DE (ELBs) and DRD (Translink)
	All ELB buses already fitted with seatbelts.
	R1, R2, R3, R4, R7, R10 (R1, R2, R3, R4, R8, R9, R10) * R1#

	6
	The DTLR (now DfT) should propose that the EU pursue the concept of requiring seat belts to be installed in all buses, including those used for school transport and stage carriage services.  
	Environment:     N/A

Safety:                 N/A
Economy:            Regulatory costs of implementation

Accessibility:

· May reduce public transport accessibility in the longer term if operators cannot afford to implement proposals

Integration: 

· DOE will reflect any European directive requirements in NI legislation

· Loss of public transport accessibility would be inconsistent with Government’s Transport policy
	Work underway in this respect.  DTLR (now DfT) is a member of an international working group set up by the UN Economics Commission for Europe to examine the superstructure strength of large vehicles.
	R10

	7
	The ELBs should determine and apply a phased programme for the fitting of seat belts to vehicles:

1. Short-term – to all smaller vehicles (i.e., those with less than 35 seats), with buses on rural and primary school services as a priority.

2. Medium-term – to all larger vehicles identified by the ELBs as primarily providing for the transport of school children (those that plan to carry 30 or more entitled children). Exceptions can apply.    

3. Long-term – all buses, coaches and minibuses used in operating school transport.
	See key implications under R5

Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality as result in the need for more buses

· Increase road congestion as more vehicles required

Safety:

· Benefits from reducing the severity of inquiries if accident occurs

· Risks need to be calculated and valued - Initial research shows limited impact of seat belt wearing on buses

· No thorough research into safety costs and benefits completed (in line with EU Directives)

· Current evidence show most bus injuries occur when students are boarding or alighting

Economy:
· Major capex and opex implications for DE and DRD

· Responsibility for policing seat belt use and enforcement costs.  Commissioner may be required

Accessibility:

· If no ELB available, Translink provide additional buses –  Translink may not be able to provide additional buses if seat belts are required and this will lead to a reduction in accessibility

Integration: 

· Input required from DE (ELBs) and DRD (Translink)
	
	R1, R2, R3, R4, R5, R10

	Signage 

	8
	a) The development of a technical specification for an illuminated school bus sign.  

b) The new sign would be a mandatory requirement (legislation).  
	Environment:    Minimal visual impact

Safety:

· Benefits from reduced no of accidents if school bus is easier to identify

· Risks need to be calculated and valued as there is no thorough research into safety costs and benefits associated with signage and school buses

Economy:
· Capex  for DE and DRD

· Costs of marketing and educating drivers about new signage

· Legal and regulatory costs of enacting legislation

Accessibility:     Increase in social awareness
Integration:

· Take into account UK and EC developments

· Consistency required with EU Directives
	
	R9, R13 (R1, R2, R3, R4, R5, R9, R10) * R9"

	Flashing Lights

	9
	a) Compulsory fitting of hazard warning lights on all school buses/coaches front and rear at near roof level to be operated for all boarding and alighting in conjunction with the signs specified in recommendation 8.  The ELBs should introduce this as a requirement on all new contracts.

b) DOE should amend legislation to require fitment of hazard warning lights.

c) Implementation should be phased with priority for primary school children and rural services.  

d) DOE to initiate an awareness campaign among drivers about the use of hazard lights on buses. 
	Environment:   Minimal visual impact on environment 

Safety:

· No thorough research into safety costs and benefits completed

· Disbenefits if flashing light dazzle other drivers

· Benefits from a reduce in accidents if other drivers can be made more easily distinguish school bus

Economy:
· Capex and opex for DE and DRD

· Costs of marketing and educating drivers about new signage

· Legal and regulatory costs of enacting legislation

Accessibility:    Increase in social awareness
Integration:

· Take into account UK and EC developments

· Consistency required with EU Directives
	
	R8 (R1, R2, R3, R4, R5, R8, R10) * R8"

	Legislation governing use of minibuses/coaches on organised trips

	10
	a) ELBs and school should ensure that children on organised trips travel on vehicles fitted with seat belts and a seat for every child.  This should be supported with legislation.
	Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality as result in the need for more buses

· Increase road congestion as more vehicles required

Safety:

· Benefits from reducing the severity of inquiries if accident occurs

· Risks need to be calculated and valued - Initial research shows limited impact of seat belt wearing on buses

· No thorough research into safety costs and benefits completed (in line with EU Directives)

· Current evidence show most bus injuries occur when students are boarding or alighting

Economy:
· Major capex and opex implications for DE and DRD

· Responsibility for policing seat belt use and enforcement costs.  Commissioner may be required

Accessibility:

· If no ELB available, Translink provide additional buses –  Translink may not be able to provide additional buses if seat belts are required and this will lead to a reduction in accessibility

Integration: 

· Input required from DE (ELBs) and DRD (Translink)

· Reduce social inclusion if leads to a reduction in school trips
	All ELB minibus already fitted with seatbelts.
	R1, R2, R3, R4, R5, R6, R7 (R1, R2, R3, R4, R5, R8, R9) *

	Consolidation of legislation 

	11
	a) Legislation for the regulation of vehicles and licensing of operators should be consolidated to make it more user friendly (i.e., enforcement).  

b) In this respect the recommendation advocates responsibility to the DOE and DRD to jointly undertake a comprehensive review of Public Service Vehicle legislation which should also take into account other issues which have arisen over the last 30 years. 
	Environment:      N/A

Safety:                  N/A

Economy:             Resource implications for existing legislation staff and Assembly resources

Accessibility:       Increase transparency and clarity of legislation

Integration:         Easier to enforce standards if legislation is easy to understand
	
	

	Yellow school bus system 

	12
	DE and DRD should commission a study on a dedicated and segregated school bus system (similar to yellow buses in the USA):

· to identify the advantages and disadvantages 

· to undertake a programme of pilots including rural/urban and primary/secondary

· to assess the impact on public bus service use by children, on traffic awareness and road safety skills.
	Environment:    

· Minimal visual impact

Safety:

· Some evidence to suggest safety improvements, further investigation required to calculate benefits of reducing risks

· Local geography in NI may not be suitable for the use of yellow bus

Economy:
· Cost of study

Accessibility:

· Possible reduction in services and accessibility

 Integration:   N/A
	DfT has assessed pilot studies of impact of  yellow buses; evaluation study published October 2003. 

DRD is not prepared to pilot the use of yellow buses because of the potential impact on services.
	R13(a)

	Arrangements for getting on and off buses 

	13
	The DOE (actually DRDs responsibility) should undertake urgent research into the potential for new legislation in respect of other road traffic passing vehicles with school bus signs deployed. 
	Environment:     N/A

Safety:

· Value and risk needs to be calculated.  A reduction in accidents and increase in  safety benefits may result from a change in legislation especially if drivers are forced to follow certain rules when passing school buses.

Economy:
· Cost of study to DOE and

· Costs of implementation, enforcement and education of drivers

Accessibility:      N/A

Integration:
	
	R12(a)

	14 
	The production of a Good Practice Guide in respect of risk assessment surrounding boarding and alighting at or by school premises. 
	Environment:    N/A

Safety:

· Increasing awareness of danger of boarding and alighting should lead to a reduction in incidents involving students using school buses

Economy:    Cost of producing, marketing and circulating guide

Accessibility:     N/A

Integration:      Consistent with social inclusion policies 
	The ELBs in conjunction with Translink have prepared a revised version of their Good Practice Guide entitled ‘Safe School Travel’.
	

	Improved means of communication for bus/coach/taxi drivers

	15
	All drivers are to be provided with a means of communication from vehicles with their depots, the incident ‘hotline’, the police and other emergency services.  
	Environment:   N/A

Safety:

· Implications of operating while driving

· Increase in benefits from avoiding accident hot spots

· Driver has improved access to information and can receive information on actions to take in an emergency (more important for rural areas)

· Driver can communicate route problems with other school bus drivers

Economy:
· Capex and opex for DE and DRD

· Reduction in travel times if driver can be made aware of congested routes

Accessibility:     N/A 

Integration:       N/A
	A number of ELBs already provide their drivers with mobile phones. 

Translink report that some drivers are already provided with a means of communication.
	

	Behaviour and vandalism issues

	16
	ELBs and Translink should investigate the specific factors that contribute towards vandalism, bullying and misbehaviour on buses with a view to applying appropriate action plan measures as rapidly as possible. 
	Environment:    Aesthetic benefits from reduction in vandalism

Safety:               

· Risks need to be calculated and valued however there may be a reduction of accidents if the bus driver is not distracted

· Reduce risk of injuries on buses caused by possible misbehaviour

Economy: (CCTV etc)
· Capex and opex for DE and DRD

Accessibility:   N/A

Integration:     N/A
	Translink have investigated factors contributing to vandalism and have established a number of mitigating measures.
	

	Storage of equipment/baggage

	17
	ELBs, Schools, Translink and other main transport providers should review the nature and amount of baggage and equipment which children carry to and from school with the aim of reducing the amount carried and ensuring the provision and use of appropriate storage inside buses/coaches.
	Environment:     N/A

Safety:       

· Reduction in the number of injuries caused by falling luggage or tripping

· Safety benefits from keeping emergency exits and gangways clear of luggage

Economy: 

· Capex for DE and DRD

· Cost of enforcement

Accessibility:

· Inhibits individual choice

Integration:

· Agreement between DRD, DE and Schools
	This may be impractical as Schools’ decide the amount of baggage and equipment students are required to carry.
	R18

	18
	DE should provide general guidance in respect of appropriate baggage allowances (for travel).  The ELBs should use this to specify the appropriate storage arrangements in their contracts.  Translink should also use this guidance.
	Environment:   N/A

Safety:     

· Reduction in the number of injuries caused by falling luggage or tripping

· Safety benefits from keeping emergency exits and gangways clear of luggage
Economy:   
· Cost of producing guidelines, marking and distribution
· Cost of enforcement

Accessibility:    N/A

Integration:      N/A 
	
	R17

	Improved liaison between schools and transport providers/ The bus pass system 

	19
	a) ELBs to establish a formal reporting system for accidents/incidents.  

b) Appropriate liaison arrangements should be developed for dealing with reports. 

c) The ELBs should be required to publish an annual analysis of reports received. 
	Environment:  :    N/A
Safety:

· A formal system of reporting can be useful to estimate the probability of incident, the risks and associated value.

· The reporting system can be used to identify common incidents and to target mitigating actions

Economy: 

· Capex/opex for DE

· Resource implications

Accessibility:   :    N/A

Integration:    

· Agreement between DRD, DE, ELB, Translink and Schools
	ELBs and Translink already have formal accident and complaint handling procedures. 

ELBs report all injury incidents to PSNI’s CSU which is responsible for collation and publication.
	

	20
	ELBs should establish a telephone hotline to deal with school transport incidents of complaints as they occur.
	Environment:   Minimal visual impact

Safety: 

· Reduction in incidents if students or teachers can quickly advise transport operated of problems
Economy:
· Capex/opex for DE

· Resource implications

· Difficult to quantifiable benefits

Accessibility:   :    N/A
Integration:    Agreement between DRD, DE, ELB, Translink and Schools
	Currently incidents can be reported by phone and in writing.
	R15

	21
	Translink should be required to plan for sufficient stage carriage services to provide a seat for all school children with a pass to travel. 
	See key implications section for R2

Environment: 

· Additional vehicles operated will have an adverse impact on noise/air quality

· Increase road congestion as more vehicles required

Safety:

· Risks need to be calculated and valued, as no proven safety impact of the recommendation exists.  The risks and value will be lower if current safety record is good.

· Increased number of private car trips/walking for concessionary passengers and ‘displaced’ students increases risk of injury

· Benefits from reducing severity of injuries if accident occurs

Economy:
· Major capex and opex implications for DE and DRD

· Bus operator depends on standing capacity to ‘mop up’ students passengers

· Translink will find costs of implementation high and require additional Government subsidy

Accessibility:

· Adverse effect on equality as results in a two-tier system (both entitled/not entitled and school/non school public transport users)

· implications for public transport in rural area if all school transport became contracted

· Reduction in access for concessionary passengers (up to 2,000 on Board buses)

· Potential reduction in other Translink services to meet extra costs

· Rural students will be worse off if seats not available – reduction in accessibility to school

Integration:

· Recommendation is not consistent with Government policy on accessible transport

· Interaction between DRD/ DE (ELBs) required

· DOE legislative changes
	
	R2, R3

	22
	Consideration should be given to issuing specific passes for specific buses  (improved demand management).
	Environment:    

· Minimal impact possibly positive if results in fewer buses are required as students can us other buses

Safety:

· Expect impact to be neutral if no students are displaced

Economy:
· Additional admin costs

· Benefits from possible travel time savings if students have more choice

· Fall in fleet requirement and cost in Capes

· Fall in school bus trips and operational costs but still maintain revenue

Accessibility:

· Restrictions on public transport options

· Possible positive improvement if school opening times are staggered

Integration:

· Liaison between Translink, Schools and ELBs required
	
	R2, R3

	23
	a) DE should publish a detailed update of Circular 1996/41 reflecting the Committee’s recommendations and focusing on safety and quality standards.

b) In conjunction DE should develop Codes of Conduct for all involved with school transport.
	Environment:    N/A

Safety:

· Increase safety if awareness of safety requirements are kept up to-date and circulated regularly

Economy:

· DE resource requirements

· Cost of production and circulation

· Cost of enforcement

Accessibility:  :    N/A
Integration:    Improves transparency
	Recommendation covered as part of ‘Good practice’ guide
	

	Road safety education 

	24
	a) Measures in the Committees report should be linked to the development and delivery of a New Roads Safety Education. Programme (within the ‘Safer Routes to School’ programme).

b)  As part of this campaign DOE should establish an education and awareness programme targeted at parents and children to enhance the wearing of seatbelts. 
	Environment:   N/A

Safety:      

· Increase safety benefits to be derived from and increase in awareness

Economy:
· Campaign costs 

· Resource implications

· Costs of enforcement

Accessibility:  :    N/A
Integration:    

· Improves transparency and social awareness

· Only applies if seat belt recommendations are adopted 
	Only applies if seat belt recommendations are adopted
	

	Road conditions

	25
	Roads Service (DOE) must make the early gritting of school bus routes a priority (even where these roads fall outside the general criteria for treatment).  
	Environment:   Minimal adverse visual impact

Safety: 

· Value and risk need to be calculated as no study on safety benefits of gritting undesignated gritted roads

· May reduce safety for other drivers using roads that are not designated as school routes

Economy:
· Capex and opex implications for Roads Service

Accessibility: :    N/A
Integration:    May be considered as a socially exclusive policy
	
	

	Monitoring of insurance cover for accidents involving taxis used in school transport 

	26
	ELBs to follow up and implement recommendations contained in ‘Home to School Transport, Fundamental Service Review’ report in relation to taxis.
	Environment:   Minimal impact

Safety:   

· Value and risk need to be calculated with respect to school services provided by taxis
Economy:
· Cost of implementation 

Accessibility:   

· Benefits for improved accessibility if no bus is available
Integration:    

· Interaction between DRD/ DE (ELBs) and taxi operators required

· Increase in social inclusion
	Good practice guide for buses also applies to taxis
	

	27
	ELBs and DOE’s Transport Licensing and Enforcement Branch (now DVTA) should instigate a rolling programme of active school transport monitoring.  The results should be published annually. 
	Environment:   N/A

Safety:

· Increase safety benefits if enforcement is monitored kept up to-date and circulated regularly
Economy:
· Cost of study and publication

Accessibility:   N/A

Integration:     N/A
	Annual analysis may not be necessary as the proportion of students in NI is relative stable and statistical indicators are unlikely to vary from year to year
	

	Accident Reporting 

	28
	a) DOE should liaise with the PSNI to ensure the collection of accident statistics that allow full analysis by all modes and journey stages (including buses, coaches, minibuses, cars, taxis, cycling and walking). 

b) The ELBs should provide guidance to contractors and schools in respect of accident reporting (passing all reports to the PSNI).

c) The DOE should undertake an annual analysis of home to school accident statistics and should report results to the Committee.  
	Environment:   N/A

Safety:

· Increase safety benefits if statistics are maintained, monitored and circulated regularly
Economy:
· Cost of study and publication

· Cost of producing new guidance

· Annual cost of maintaining statistics

Accessibility:     N/A

Integration:    N/A

· Interaction between DRD/ DE (ELBs, Translink) and taxi operators required

· Benefits from transparency
	DOE is already liasing with the PSNI
	


APPENDIX D:  DEVELOPMENT OF A COST-BENEFIT ANALYSIS FRAMEWORK
D1
Introduction

This chapter describes the development of an analytical framework for the future cost-benefit analysis and provides the context for the terms of reference produced in this study. 

D2
Rationale for Cost Benefit Analysis
All new public sector policies and projects require a comprehensive analysis to justify their progress.  This usually includes a cost benefit analysis which will assess the likely implications for project stakeholders and the wider community.  When changes are made in policy and/or regulations which affect transport safety, they tend to have impacts on the full spectrum of socio-economic costs and benefits, from costs in terms of fatalities and injuries through environmental costs to benefits such as commercial profits.  Therefore, it is necessary to undertake a full social cost-benefit analysis (CBA) of regulatory change to ensure that the policy option selected provides the highest net economic benefit to the community. 

In this case, the successful implementation of the Inquiry recommendations will depend on the specification of the terms of reference (TOR) at the outset.  Whereas an excessively prescriptive set of TOR may stifle a tenderer's creativity, a set of clearly specified and unambiguous TOR will generally contribute to the submission of higher quality proposals, which not only make for simpler evaluation but, in turn, result in the selection of a superior tender for the actual CBA study.

The cost-benefit analysis framework will be dependent upon the policy objectives and the mandates of both the DOE and the Committee.  The constraints and regulations under which they are required to operate also have an impact on the resultant framework.  We have held discussions with the DOE and the Steering Group to determine these, and develop an analytical framework that takes them into account.  It is essential that objectives, mandates and constraints of these commissioning bodies are explicitly identified since different mandates may produce widely different solutions. For instance, a mandate to maximise safety benefits (at whatever cost) is likely to produce some very expensive solutions, whereas a mandate to optimise safety benefits within the current budget will produce solutions, which are much cheaper but may entail higher safety risks (although this is not necessarily so).

Experience shows that it is sometimes difficult, particularly so for those involved in the delivery of a project to identify or to separate mandatory requirements from recommended courses of action where such recommendations facilitate the delivery of the project on which they are working.  In this case, the recommendations of the public inquiry carry with them the weight of careful analysis and have been developed according to the good intentions of the participants.  However, some objective framework is required in which the costs and benefits of the recommendations can be identified and compared with other projects which will also require financial support from the public purse: any project must be affordable, particularly given the reality of departmental budget constraints.  HM Treasury’s new Green Book (published in 2003) provides established guidelines for this framework.

D3
Objectives of Developing a Cost-Benefit Analysis Framework
The cost-benefit framework provides a tool with which projects and policy options involving public sector intervention can be identified and assessed.  Good project planning is fundamental to the completion of successful projects.  With a well-specified set of Terms of Reference in place, it will be easier to apply to the cost benefit analysis with greater rigour and consistency.

D4
Appraisal Guidance
D4.1
Criteria
The new Green Book requires that all projects be subject to an economic appraisal which justifies a business case for the expenditure.  In principle, the approval for an investment project or policy change requires that a positive incremental net present value is generated (NPV) over the appraisal period (which can be well over 30 years depending on the nature of the project).  The NPV is described in the Green Book as “the primary criterion for deciding whether government action can be justified”.

However, the minimum requirement for the approval of public sector projects is that the ratio of NPV per £ of public sector subsidy (NPV/k) is greater than one.  This is often referred to as the measure of value for money.

The approval of projects today is critically dependent on two factors: Value for Money and Affordability.  Given the budgetary constraints under which most public sector departments must operate, not only do the project need to demonstrate value for money (i.e. NPV/k >+1), but they must be affordable, i.e. the project can be readily funded within the limits of the budget. 

The DE (and other departmental stakeholders) is no different from any other department in this respect, and it must ensure that the eventual level of any expenditure is justified by the net economic benefits.  As a decision making tool, the CBA plays a major role in establishing this justification.

D4.2
Objectives
It is important to define the overall objective of the projects which are being appraised.  In the case of this project, the objective is what is being achieved by each recommendation.  Setting clear objectives encourages understanding between all parties and such an agreement often assists in a project’s timely completion.  

A defined objective is essential in the establishment of a CBA, and definition of objectives is particularly important when one comes to define a Base Case since it has the effect of constraining options against which the base case can be compared.  If, for example, the objective of a recommendation is to achieve improvements in safety, options would be directed only towards alternative ways to achieve such safety improvements and not be constructed so as to take account of any incidental benefits arising from the project.  This does not mean that the contribution of incidental benefits to a project should be ignored; on the contrary, they can form a significant part of the benefits of a project.  

D5
Option Specification
D5.1
Base Case Options
A Base Case is established at the outset of the appraisal work against which the work to be done under the proposed project can be compared (for the project in question, this will be a recommendation or a group of recommendations).  The Base Case should reflect what would happen without the project (i.e. without the adoption of the Inquiry’s recommendations).  Such a Base Case would usually consist of the minimum work required to maintain the status quo if the project were not to happen.

If no work is required, then the Base Case would be a ‘Do Nothing’ Base Case.  If, however, some action is required regardless of the project happening, the Base Case would normally be described as a ‘Do Minimum Base Case’, reflecting the need to compare the minimum amount of work required without the project.  There may, therefore, be a Base Case for each recommendation or for each group of recommendations (as given in the prioritised recommendations in Chapter 3 above).

In the case of this project, it may well have been the case that if an appraisal had been undertaken immediately following the publication of the recommendations, the appropriate Base Case would have been easily identified as the existing situation at the time.  Any recommendations would, therefore, have been compared against the existing capacity and condition of the fleet, the existing organisational and working practices etc. and any other relevant measures such as safety levels.

However, the picture is not clear cut because, since the publication of the Inquiry recommendations, some work has been undertaken towards their implementation.  Given that several recommendations have been implemented but others not yet addressed, a thorough analysis is required to define the current situation.  In other words, any future cost-benefit analysis will require an explicit ‘optioneering’ exercise to identify and specify the options for the CBA.

For example, the recommendation to fit seat belts to the entire fleet has been started but other instances of work underway must be checked against outstanding recommendations to be certain of the current position and to define a reasonable, valid base case.

D5.2
Do Something Options
Once a Base Case is established, further options can be specified.  This will require the translation of each Inquiry recommendation into a technically and regulatory feasible option for a cost-benefit analysis.

The different options for achieving the project’s objectives are generally known as ‘Do Something Options’.  In this case, options to be identified for appraisal could be one or more of the 28 individual recommendations of the Inquiry, or they could be made up of selected recommendations grouped together as option packages.

For example, the recommendation to abolish ‘3 for 2’ seating could be translated into a number of options with different capital and operating cost implications, and which will result in different benefits and disbenefits.  The cost-benefit analysis then permits an assessment of these options against the base case.  For this particular example, the base case 

would include the gradual removal of ‘3 for 2’ seating as seat belts are gradually introduced, while a project option would involve immediate abolition of ‘3 for 2’ seating, irrespective of the developments on seat belts.  However, alternative ‘Do something’ options could include lowering the eligibility to primary school children only (i.e. children under 12 years of age), plans to change the layout of existing school buses, or could be involve increasing the size of the fleet.  Taking the latter approach, several separate options may be available, including leasing or purchasing new or second hand buses, and a combination of these factors.  These would need to be explored in an optioneering exercise which should form part of the CBA.

D6
Costs and Benefits
In developing the cost-benefit analysis framework for the terms of reference, it is essential to consult the new Green Book, as well as Department for Transport appraisal guidelines so as to ensure a consistent approach across all public sector projects.  Such sources provide overall guidance on how to perform appraisals and, in common with conventional economic appraisal practice, encourage the quantification as far as possible of all economic benefits and costs.  These should be expressed in terms of their impacts on the various stakeholders.  Relevant stakeholders for this project, together with the associated (illustrative) costs and benefits are listed in Table D1.

Table D1:  Stakeholder and Cost-Benefit Impacts
	STAKEHOLDERS
	COST-BENEFIT IMPACTS

(Illustrative only)

	Pupils
	· Accidents/deaths 

· Availability and accessibility of public transport for school trips

	Parents/Guardians 
	· Increased travel time

· Increased transport costs 

· Accidents/deaths

	School staff
- principals


- teachers
	· Incremental labour costs 

· Productivity issues

	Bus Operators 
	· Capital expenditure

· Operating expenditure (e.g. fuel costs, maintenance costs, compliance /enforcement costs  etc.)

· Passenger farebox revenue

· Residual values

	Drivers 
	· Incremental labour costs 

· Productivity/efficiency issues

· Additional work

· Increased responsibility

· Additional training 

	Government Departments 
	· Capital expenditure

· Operating expenditure

· Subsidy to operators

· Policy integration/migration costs

· Compliance/enforcement costs

· Costs of enacting legislation 

	Other public transport users
	· Accessibility 

· Potential reduction in services

· Accidents/deaths 


Not all costs and benefits can be quantified.  For example, although there may be improved interaction between schools and the ELB as a result of implementing some of the recommendations, the precise benefit is not measurable.  In such cases, a qualitative judgement should be made as to the value of such a benefit, if in fact one can be attached to it.

D6.1
Quantifiable Costs and Benefits
The types of costs to be quantified and monetised as part of the cost benefit analysis are listed in Table D2.

Table D2:  Quantifiable Costs and Benefits

	MONETISED IMPACT
	POTENTIALLY QUANTIFIABLE COSTS & BENEFITS

	Capital Costs
	· Design Costs

· Construction Costs

· Contingencies

· Risk Allowances

	Recurrent Costs
	· Bus operating costs

· Bus leasing charges

· Bus station operating costs

	Terminal Asset Values/Residual Values
	· New buses

· Bus lanes/lay bys

· Shelters/waiting areas

	Revenue
	· Farebox revenues

· Subsidy payments

	Generalised Journey Time Improvements
	· In-vehicle time savings (pupils & accompanying parents)

· Walk/waiting time savings 

	Safety Improvements/Disbenefits
	· Avoided costs of accidents on buses for pupils

· Cost of increase accidents for displaced pupils (e.g. in cars or walking)

	Vehicle quality improvements
	· Could be valued as a percentage of average fare

	Road decongestion
	· Avoided car vehicle miles

	Environmental Impacts
	· Air quality effects

· Noise pollution from more buses

· Greenhouse gas emission

· Visual/amenity disbenefits from flashing lights


Costs and benefits which have market prices and can be found in financial accounts are often referred to as financial costs and benefits (e.g. capital and operating costs, revenue).  Those which do not have market prices fall under the category of social costs and benefits (e.g. environmental costs and travel time savings).  Together, financial and social items make up economic costs and benefits in a CBA.

D6.2
Non Quantifiable Costs and Benefits
Costs and benefits which are not readily quantified or monetised may include the categories listed in the Table D3.

Table D3:  Non Quantifiable Costs and Benefits
	NON-MONETISED IMPACTS
	POSSIBLE EFFECTS OF RECOMMENDATIONS

	Key Criteria
	Sub-criteria
	

	Environment
	Travel environment / quality of journey
	· Possible reduced crowding

· Possible improved quality of journey

	Safety
	Accidents
	· Impacts on car travellers’ safety through reduction in traffic

	
	Travel Security
	· Pupil security improvement through community bus travel rather than solitary walk 

· Possible enhancement of passenger security

	Economy
	Unquantified Travel Time Savings
	· Increase in journey time for pupils and/or accompanying parents

· Loss of productive school time due no available transport

	Accessibility
	Public Transport
	· Possible loss of option value for both parents and pupils

	Integration
	Policy Consistency
	· Some recommendations will have a favourable effect on interdepartmental policies, others (e.g. ‘no standing’) will have detrimental effect by forcing more people into cars so counter-acting policies designed to increase use of public transport


The quantification of safety and other benefits with respect to school buses becomes more critical as other safety projects (e.g. rail projects) compete with the portfolio of public sector projects.  It might be necessary to consider the quantification of those benefits not previously or readily quantified, e.g. the social benefits of not having parents or adult carers driving displaced students to school.

D7
Risk Analysis
All appraisals must take account of the risk and uncertainty allowed for in each project option.  It is current good practice for a project appraisal to undertake a quantified risk analysis (QRA) through the use of a risk register and valuing the risks which could be included as part of the CBA.  Careful attention must be paid to the contents of risk analysis in this case to ensure that, not only are the risks related to the objectives of the project, but also that they are practical.  For example, safety risks to be mitigated by the provision of seat belts must also consider the issue of enforcement; there is little value in a safety belt which is not worn, and it may be necessary to explore whether any mitigation suggested is robust.

Similarly there are significant financial risks involve in implementing the recommendations.  Apart from the general risk of outturn costs being higher than the cost estimates, there are financial risks specific to the recommendations.  For example, if the fitment of seat belts were to require strengthening of the sides and floor of the vehicle body, this expenditure is likely to be an unbudgeted item and estimates for its cost should be covered by risk allowances.

Recent changes to the Green Book guidelines have introduced the requirement for all proposals to allow for optimism bias in the estimation of costs in the CBA.  This applies even where risk analysis has been carried out.  However, the proportion by which costs are increased to allow for optimism bias can be reduced as risks are better identified and taken into account.  Optimism bias applies to both capital and operating costs and depends on the robustness of the costs estimate – i.e. how certain are the estimates.

D8
Concluding Comments
It can be seen from the above sections that the cost-benefit analysis framework is essential to the CBA itself.  The future CBA should be grounded in a clearly recognisable context familiar to all relevant stakeholders allowing a uniformity of approach.  The features of the analytical framework presented above will assist in developing the terms of reference and the methodology evaluation checklist for the CBA (which are presented in Volume II).

� 	The Committee is a statutory departmental committee with a scrutiny, policy development and consultation role with respect to the Minister of the Environment.  The Committee also has a role in the initiation of legislation.


� 	Department of Environment, Northern Ireland (‘DOE’); Department of Education (‘DE’); and Department of Regional Development (‘DRD’).


� 	The Education and Library Boards (‘ELB’); and Translink.


� 	The Inquiry report, minutes of proceeding of the Committee, and transcripts of the written and oral  evidence presented are available at: 


� HYPERLINK "http://www.ni-assembly.gov.uk/environment/reports/report1-01r.htm" ��http://www.ni-assembly.gov.uk/environment/reports/report1-01r.htm� 


http://www.ni-assembly.gov.uk/environment/reports/report1-01ri.htm


� 	That is, on all ELB buses; buses used to provide contract home to school services operated either by Translink or private operators; and for pass-holders on (Translink) stage-carriage services.





� 	The cost-benefit analysis forms a key part of a RIA.  It is the tool which quantifies the costs and benefits of a change in regulation and/or policy and estimates the net costs or net benefits of the proposed changes on the community.


� 	On 13 June 2003, the Central Procurement Service of Department of Finance and Personnel, on behalf of the DOE NI, issued a Request for Proposals (RFP) for the project entitled “Recommendations of Northern Ireland Inquiry into ‘Home to School Bus Transport – The development of Terms of Reference for a Cost Benefit Analysis”.


�On 22 July 2003, Booz Allen Hamilton, in association with DTZ Pieda and Elan Public Transport Consultancy Ltd, was commissioned to draft the terms of reference for a cost-benefit analysis and to prioritise the recommendations made by the Inquiry.





� 	In August 2003, DfT issued “GOMMMS Supplement 3” which sets out how NATA has been changed to reflect the guidance in the Treasury’s new Green Book (’GOMMMS’ refers to Guidance on the Methodology for Multi-Modal Studies).





� 	Northern Ireland Assembly, Committee for the Environment, “Report on the Inquiry into Transport Used for Children Travelling To and From School “, Volume 1 – Report and Minutes of Proceedings Relating to the Report, NI, October 2000, Pg 12.





� 	We have identified these as four generic categories for illustrative reasons – they are not essential for the conduct of the prioritisation exercise.  However, they may assist in the development of options in the Phase 2 CBA.





� 	Environment, Safety, Economy, Accessibility and Integration.





� 	Henceforth referred to as ‘Capex’ in tables where space is restricted.





� 	Net present value.


� 	Also known as ‘NPV/k’ – this is calculated as the as the ratio of the present value of net economic benefits to the present value of subsidy over the appraisal period.


�	The absolute size of the net benefits of the project.


�	The size of the project’s net benefits relative to that of other projects – i.e. how does it compare and rank with the net benefits of other projects?





� 	i.e. the Steering Group and Translink.  We originally sought input from Translink to inform discussions at the steering group workshop and the ensuing multi-criteria analysis to prioritise the Inquiry recommendations.  It was only possible to speak to Translink after the completion of the draft final report in November 2003.  As part of the discussion, Translink also provided their formal written response to the Inquiry report (November 2001).  In our view, the above points would not have materially changed the prioritisation of the recommendations.  In fact, Translink's views on the cost implications of the recommendations reinforce the findings emerging from the recommendations and supports the weighting of the criteria. 


�	To express the impact in monetary terms (i.e. in £).


� 	Explicit reference to the application of NATA to policy in DfT’s ‘GOMMMS Supplement 3’, August 2003, UK 


� 	Henceforth referred to as ‘Capex’ and ‘Opex’ respectively in Table C.1.
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[image: image11.wmf]Table 3.5:  Prioritisation of Public Inquiry Recommendations - Weighted

Environment

Safety  

Economy

Accessibility

Integration

Overall

R3

-1.5

-2.5

-2.5

-2

-2

-10.5

R1, R2, R10, R21 (R1, R2, R4, R5, 

R8, R9, R10) *

R1

3

-0.5

-1.25

-5

-2

-1

-9.75

R2, R5, R6, R10 (R2, R3, R4, R5, 

R8, R9, R10)*   R5#

R21

0

-1.25

-6.25

-1

0

-8.5

R2, R3

R7

0

1.25

-5

-2

-1

-6.75

R1, R2, R3, R4, R5, R10

R2

-0.5

1.25

-6.25

0

-1

-6.5

R1, R10 (R1, R3, R4, R5, R8, R9, 

R10) *

R4

0

0

-6.25

0

0

-6.25

R2, R3, R10 (R1, R2, R3, R5, R8, 

R9, R10) *

R5

3

0

2.5

-5

-2

-1

-5.5

R1, R2, R3, R4, R7, R10 (R1, R2, 

R3, R4, R8, R9, R10) * R1#

R18

0

1.25

-3.75

0

0

-2.5

 

R12

0

0

-1.25

0

-1

-2.25

R13(a)

R13

0

0

-1.25

0

-1

-2.25

R12(a)

R15

3

0

1.25

-2.5

0

0

-1.25

 

R20

3

0

0

-1.25

0

0

-1.25

R15

R23

0

0

-1.25

0

0

-1.25

 

R25

0

1.25

-2.5

0

0

-1.25

 

R27

3

0

0

-1.25

0

0

-1.25

 

R10

-0.5

1.25

-1.25

0

0

-0.5

R1, R2, R3, R4, R5, R6, R7 (R1, 

R2, R3, R4, R5, R8, R9) * 

R11

33

0

0

-1.25

0

1

-0.25

 

R6

0

0

0

0

0

0

R10

R19

3

0

1.25

-1.25

0

0

0

 

R26

0

1.25

-1.25

0

0

0

 

R28

0

1.25

-1.25

0

0

0

 

R16

3

0

1.25

-1.25

0

0

0

 

R17

3

0.5

1.25

-1.25

0

0

0.5

 

R14

3

0

0

-1.25

1

1

0.75

 

R24

3

0

1.25

-1.25

0

1

1

 

R8

3

-0.5

2.5

-1.25

0

1

1.75

R9, R13 (R1, R2, R3, R4, R5, R9, 

R10) * R9"

R9

3

-0.5

2.5

-1.25

0

1

1.75

R8 (R1, R2, R3, R4, R5, R8, R10) * 

R8"

R22

0

-1.25

3.75

1

1

4.5

 

Total

-3.5

16.25

-61.25

-7

-2

-57.5
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