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RATIONALE OF APPRAISAL
The social per spective

Transport infrastructure investment affects many parties—loca and national Government and

the EU, infrastructure providers, transport operators and users, people whose economic, socia or
environmental quality of lifeis changed. Often there are winners and losers and the assessment of the
project may be different depending upon whose perspective is taken.

112

The principa perspective of this guidance is asocial one, that is one which takes account of

all significant effects whoever is affected. Relevant considerations include:

113
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. the overall economic, social and environmental effect of the project;

. the pattern of gains and losses;

. the financial viability of the project;

. the practicability of the project and identification of any barriers to implementation.

Thefocus of thisguidanceisonthefirst of these considerations, but with some attention given
to the others. The reason for this is that the main test of worth from the perspective of
Governments should be atest of overall social value. Some attention will be given to financial
viability, but it isexpected that thiswill be the subject of further in-depth analysisby the Banks
or other funding agenciesif the project passes the tests of social value for money.

The Framework approach

For the socia appraisal of projects, we recommend the use of aFramework approach containing
at its core acost-benefit analysis of those elements which can justifiably be valued in monetary
terms, but with additional reporting of environmental impacts, wider economic impacts and
other impacts on broader policy issues. The cost-benefit analysisand the broader environmental
and policy indicators need to be brought together in a coherent way in order to produce the
overall assessment. Thisisthe purpose of the Framework.

It must be emphasised that the environment and other policy relevant impacts should all be
subject to appropriate forms of analysis. This analysis should be quantitative where possible.
Wherethat isnot possible aqualitative analysis should be performed, based on the judgement of
suitably experienced professionals. Thebasisof the analysis should aways be set out aspart of
the information provided to decision makers.

It isexpected that this set of information will form an input to the decision-making process, and
not an output from a previous politically irrevocable set of decisions. For this, it is absolutely
essential that there exists arange of optionsto choose from, either within or between transport
corridors, or between fundamentally different solutions to the problem.
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1.2.4 Thetask of finding theright balance between the user benefits, environment and other impacts
then rests with those responsible for making the decision. The purpose of the appraisal isto
provide relevant information as an input to the decision-making process.

1.2.5 A sketch of the appraisal processis shownin Figure 1.1.
Figure 1.1: Overall Schema of the Appraisal Process
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1.3  Quality of input data

1.3.1 Most of the emphasis of thisreport ison the economic and social assessment of projects. But it
isimportant to note that appraisal isamost completely dependent on the quality of the base datawhich
feedsit. There have to be reasonable base data on freight and passenger flows, times and costs, and a
reasonabl e basis on which to forecast the key variables such asincome growth and planning datawhich
drive traffic growth. Otherwise the appraisal will be unreliable at best and useless at worst.

1.4  Usesand scope of project appraisal
1.4.1 Project appraisal is useful in arange of decision contexts:

0] whether a project is viable or should be rejected;

(i)  whether aproject isthe best of aset of mutually exclusive alternatives such as
aternative routes, layouts, locations or capacities;

(iif)  whether aproject isof high or low priority within an overall programme, in
other words how a project ranks in relation to other available projects
competing for the same funds;

(iv)  whether the timing of the project is correct or deferment should be considered.

1.4.2 The uses of the appraisal results are discussed further in Section 4.9.

1.4.3 Thisguidanceis orientated towards projects that are sufficiently well defined to be capabl e of
serious evaluation. The appraisal regime below is conceptually capable of handling projects on all
modes of transport, though the guidance will bewritten in away that is orientated towardsroad andrail
projects.
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2 PROJECT DEFINITION AND SELECTION
21  Project definition

2.1.1 There are three main areas to consider prior to starting project appraisal itself. First, it is
necessary to be sure that the required data is avail able adequately to define the do-minimum situation
(seeBox 2.1) and to permit the modelling and forecasting of futuretraffic flows. Thisdataisdiscussed
in Annex Il Data Needs. Note that there should be consistency between the envisaged level of
sophistication in the modelling and the datato support it. It isadvisableto think such questionsthrough
at the outset of theanalysis, in order to avoid having to respond to problemsoncethe modellingisunder

way.

Box 2.1: Do-minimum and do-something scenarios

The appraisal compares a minimum of two alternative scenarios, or states of the
world, and gives an indication of the net social benefit of one relative to the other.
The scenarios being compared are:

arealistic do-minimum scenario - in which the transport network is as it would be if
the project in question was not implemented. Clear definition of the do-minimum
scenario iscritical to ensure that al projects which form aternative schemes for a
particular area are compared against acommon base. The do-minimum scenario is
meant to include arealistic level of maintenance and a minimum amount of minor
improvements where absolutely necessary, to avoid the transport network
deteriorating - a pure do-nothing scenario would lead to unacceptabl e transport
conditions so is not useful as a base for appraisal.

one or more do-something scenarios - in which the transport projects (or project
options) are included in the transport network.

2.1.2 Secondly, it is necessary to ensure that the parameters and val ues within the cost-benefit
anaysis, such as the discount rate, values of time and values for accident savings, are aready
available in aform consistent with the requirements of Annex VI, or that the facility to calculate
them exists. These parameters and values are set out in Box V1.1 and Box V.2.

2.1.3 Thirdly, it isimportant to give attention to the individual projects themselves:

) Arethey clearly defined? For example, what are their objectives, what are the
costs, who would be responsible for implementation and what are the details of location
and design in relation to the wider transport network? For the EU accession countries the
ISPA  Application for Assistance ¥ should be regarded as the benchmark for afull
project

v | SPA= Instrument for Structural Pre-accession Aid, Council regulation (EC) No 1267/1999 of 21 June 1999 establishing
an Instrument for Structural Policies for Pre-accession
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2.2

221

definition. For any projects lacking a clear definition, the ISPA questionnaire will serve
as aguide to preparing one?.

i) Doesthe project includeall essentia sub-projects, without which themain project would
not work, or would be significantly diminished in performance? In the |ISPA questionnaire, the
term ‘measure’ is used to describe any of the following types of proposals:

» asingleproject;
» atechnically and financially independent stage within a project; or
» aninter-dependent group of projects.

If the measure being put forward for appraisal is actually dependent upon other projects (or
project stages) outside its own scope, there is a risk that the expected benefits will not be
achieved. Thereforeit isimportant that the measure includes all essential projects and project
stages. Although inthisguidanceweusetheterm ‘project’, rather than * measure’, the message
is unchanged - projects submitted for appraisal should be complete in themselves, and going
ahead should be enough to secure the stated benefits.

iii) A further issue in initial project definition is to ensure that the most appropriate scale,
design and timing are chosen. Project definition isadynamic process: if at first aproject does
not appear viable it may be possible to make it so by going back to the definition and
considering making changes. For example, given that investment funds are often in short
supply, it is worth asking whether a lower cost, more basic specification might not deliver a
large proportion of the benefits expected from a more ambitious scheme, but also leave
resources availabl e to tackle problems on other parts of the network. Alternatively, it may be
worth considering staged implementation, with, for example, a two-lane being built first but
with the possibility of expansion to a four-lane road at a later date secured by choosing an
appropriate specification for the overbridges, junction layouts, etc. A full appraisal of every
aternative project definition would be prohibitively expensive. The use of appropriateinformal
assessment and professional judgement during the project definition stage should hel p to ensure
that the option finally evaluated is as close as possible to the optimal specification for the
project.

iv) Many projectsthat will be considered within current funding programmeswill have been
identified previously and carefully specified for analysis. Nonetheless it isimportant, prior to
appraisal, to review each one's specification and to ask whether it has been up-dated to take
account of recent developments.

Proceduresfor screening projects

It is common for countries to have alarge number of schemesin mind that they would

like to see built, and which may well be desirable in socio-economic terms. If, however, the
investment capital to build them is unavailable and not likely to be available in the immediate
future, there is little to be said for using scarce resources to put them through the appraisal

2 For details regarding the project definition and the complete description of elements of the project please refer to:

Commission of the European Communities, Application for Assistance Under the |SPA, Financial instrument, Transport, and
Application for Assistance Under the | SPA, Financia instrument, Technical Assistance.
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process. Itistherefore better to do some pre-screening of thelist of possibilities, so that only the
most promising schemes are evaluated.

2.2.2 Projects submitted for financing to IFls and donor countries should be the result of a screening
process within the country. The following is a simple checklist of points to bear in mind when
screening projects for submission:

. ensure that all individual projects are adequately defined (Para 2.1.3)

. identify in broad terms, the performance of the project on a small number of key
indicators (for example, time and cost savings, environmental improvement; wider
economic impact; safety; capital costs; operating costs.) and use this as arough basis
for screening or ranking

. identify whether benefits are dependent on neighbouring projects (in the same
corridor) a so being implemented

. assess Whether there are barriers to implementation, for example physical or political
barriers.

2.2.3. Incircumstances where there are clearly many more projects than there are opportunities for
investment, some process broadly of this type should help ensure that appraisal resources are
properly focused on projects that stand a chance of implementation.

3 THE APPRAISAL FRAMEWORK
3.1 Aims

3.1.1 Transport infrastructure projects can be expected to have consequences for the national (and
possibly international) economies, for the regional and global environment, and potentially for other
aspects of society in the countries concerned. The principal aim of the appraisal framework isto
capture the most significant of these effects and to report them in aform that is consistent from one
project to the next. In this way, investment decisions can be influenced by an understanding of the
longer-term social consequences of aternative courses of action.

3.1.2 Inaworld of limited budgets, however, thisis not sufficient to justify atransport investment
project — it must be consistent with the fiscal and financial capability of the implementing agency.
The secondary aim of the appraisal framework is therefore to report clearly on the financial
implications of the project from the viewpoint of this agency.

3.1.3 Thethird and final aim of the appraisal framework isto draw attention to any practical
barriers to implementation which exist, over and above the issues - such as severe environmental
damage or financia non-viability - which arise naturally elsewhere in the framework.
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3.2 Overview of the Framework

3.2.1 These aims can be met by aframework which allows five key groups of effectsto be
reported, plus a sixth category of practical barriersto implementation. The five are the groups of
effectsintroduced in the ‘ overall schema of the appraisal process in Section 1 (Figure 1.1), namely:

» effectson transport user benefits, system efficiency and safety;
e environmental impacts;

e wider economic impacts;

» policy impacts beyond the transport system; and

» financial implications for implementing agency (or agencies).

3.2.2 Ineach case the effect (or impact) is defined as the difference between a particular indicator
in the do-something scenario (with the project) and the do-minimum scenario (without the project).
A full definition of the do-something and do-minimum scenariosis given in Box 2.1. Different
analytical methods are required for each group of effects - these methods are outlined, with
appropriate references, in Sections 3.3t0 3.7.

3.2.3 TheAppraisa Framework brings together all the analysis in the form of a summary table,
supported by a series of more detailed tables. An example of the summary tableis shownin Table
3.1. Theindicators chosen to represent the project effects may vary according to the requirements of
particular funding bodies, however, it is essential that the same set of indicators be provided for all
the projects which are being compared directly with one another. Examples of the more detailed
tables that should be provided to support the summary, including suggested indicators for each of
the groups of effects, are givenin Annex V.
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Table 3.1: Appraisal Framework: Summary

Project Definition

Nature of the problem; objectives of the project; brief project description.

Alternatives Considered

Brief description; reasons for rejection.

Effects Indicators
Transport user benefits _ _

‘i T t -b t CBA
system efficiency and safety rrar;fSpTor cost-benefit analysis ( )

Other transport system efficiencies

Transport network, pricing, interoperability

Environmental impact

Loca impacts
Regional impacts
Global impacts

Wider economic impact

Impact on regional employment and
production'’

Other policy impacts beyond the
transport system

Record of relevant policies (land useg;
private participation, socia policy; ...)

Consistent/in conflict

Financial viability

Cash flow over 10 years

Constraints

Indicators

Other practical barriersto
implementation

Case specific

Note: T for detail see Section 4 and Annex I11.

" for detail see Annex 1V

3.24 All parts of the framework should be completed for al projects. The guidancein this

document can, however, be regarded as ‘modular’:

. sub-Section 3.3 introduces the transport cost-benefit anaysis;

page 15

. sub-Sections 3.4 to 3.7 outline the principles of appraisal for the environment, wider
economy, policy and financial implications. However, donor countries, the individual
IFls, and EU funds have their own detailed requirements in these areas which should
be considered carefully before deciding on the precise method of analysis and form
of reporting for a particular pool of projects. Accordingly, we limit ourselvesto an
outline of what is required on these impacts.
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. Section 4 and Annex 11 covers the transport cost-benefit analysisin greater depth,
including transport user benefits, system efficiency and safety, and noting where
information relevant to the financial analysisis generated.
. Section 5 outlines how uncertainty about future economic scenarios should be
treated.
. Section 6 concludes by reviewing the ways in which the appraisal results can be

applied in choosing between aternatives, prioritisation and ranking.
3.3  Effectson transport user benefits, transport system efficiency and safety ¥

3.3.1 Some of the most direct effects of the transport infrastructure projects will be on agents who
use (or will use) the transport system and transport providers. The cost and time expended by
transport users in getting from place to place will be reduced, both for personal travel and freight
movement. Thisfal in costsislikely to lead to arange of user responses — changesin route, mode
and destination choices, and newly generated trips. The correct evaluation of these changesin
demand is vital to the appraisal and is discussed in Section 4 below.

3.3.2 Impacts on transport providers are also directly relevant, in terms of capital costs, operating
costs and revenues — for infrastructure, vehicles and service operations.

3.3.3 Impact on transport system efficiency may also be arrived at through:

0] the establishment of adequate transport network policies (e.g. Trans European Network
policy), which centre on projects forming a strategic link in awider network, e.g.
bringing a part of the network up to acommon standard, or establishing a border
crossing in the international network;

(i) insurance of interoperability between the individual modal networks (in the context of
railway transport, for example, according to the Directive 2001/16/EC of the European
Parliament and of the Council interoperability is “the ability of the trans-European
conventiona rail system to allow the safe and uninterrupted movement of trains which
accomplish the required levels of performance for these lines’;

3.3.4 At the sametime, the transport system has associated with it a certain level of accidents,
which individual projects may serveto increase or reduce. Both transport efficiency effects and
safety effects are expected to be included within a social cost-benefit analysis (CBA). Supporting
documents on the assessment of safety include those by the CEC Common Market Expert Group
(1994) and EVA Consortium (1991).

34  Environmental impacts
3.4.1 Transport system changes, and the resulting changes in transport use, affect not only

participants within the transport system itself, but also those who are exposed to the system or
its

¥ All of theitemsreferred to in 3.3 are described in more depth in section 4.
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emissions without being directly involved. Environmental impacts occur at alocal level, for
example changes in exposure to noise and vibration, or to airborne pollutants, or visual
intrusion; at aregional level, for example, acidification as aresult of air pollution; and a a
global level, through climate change.

3.4.2 Asagenera principle, projects should be designed so that any severe or dangerous localised
effects are offset by mitigating measures of some form. It is essential that the cost of these measures
isincluded in the investment cost of the project. The World Bank, for example, has specific
requirements concerning internalisation of environmental costs (that is, ensuring that they are borne
by the promoters or users of the project rather than third parties) including resettlement of displaced
population. Any remaining localised effects need to be reported, however, and the appraisa
framework alowsfor this.

3.4.3 Provision for Strategic Environmental Assessment (SEA) for infrastructure projectsin
Europe was made by Directives 85/337 and 97/11 of the European Commission (CEC, 1985; CEC,
1997). Detailed practical guidelines on how to conduct an SEA are given in manuals available
through the EU (EU 1999, EU 2001). Promoters of transport infrastructure projects are advised to
consult the funding bodies they are approaching to establish whether they have any specific
requirements - thisis arapidly developing area of appraisal.

3.4.4 Asasimpleguideline, achecklist of environmental impacts to be considered in a
comprehensive SEA is given in Table 3.2. Effects during construction should be clearly
distinguished from effects during operation. Useful additional guidance on assessment and
appropriate indicators may be found in Danish Road Directorate (1994), Friedrich et al (1998),
Bickel et a (1997), CEC (1985).

Table 3.2: Checklist of environmental impacts

Impact Group I mpact

Loca Noise and vibration

Air pollution

Ecology (habitats/species/soil/vegetation)
Heritage assets

Landscape and townscape

Severance

Regional Air pollution

Globa Greenhouse gas emissions

3.5  Wider Economic Impacts

3.5.1 Beyond the transport CBA outlined in Section 3.3, the Framework includes a range of
effects that can be considered ‘ non-transport effects’, in the sense that they do not appear as
changesin prices or quantities in the transport sector. Instead, they appear elsewhere in the
economy, the environment or society. The environmental effects set out in Section 3.4 are
examples of this. The policy impacts on land-use, social policy, transport policy and other
policy issuesin Section 3.6 are
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further examples. In this Section, we are concerned with a specific set of ‘ non-transport
effects which are typically labelled ‘ wider economic impacts'.

3.5.2 Transport CBA, when carried out as described in Section 4, includes the benefits to transport
users — both passenger and freight — when networks are upgraded. This includes benefits to new
users aswell as existing users. These benefits are measured directly in the transport sector, as the
change in customer surplus (see Section 4).

3.5.3 Under certain conditions, transport infrastructure may lead to additional economic benefits —
from asocial viewpoint. These conditions are explored in recent and current economic research
(SACTRA, 1999; Mackie et al, 2001). The issues and techniques relevant to Wider Economic
Impacts are discussed further in Annex 1V. The Wider Economic Impacts heading provides space
to report on the findings of such an analysis. The key indicators which may be reported within the
Framework —if available — are predicted change in regional production and regional employment
for specified regions.

3.5.4 However, anaysts need to be aware that the IFIs require first and foremost a Transport CBA
as described in Section 4. When allocating resources within the appraisal budget, a much greater
share should be alocated to Transport CBA than to Wider Economic Impacts. Also, great care
needs to be taken to avoid double counting, - that isto say, counting the same benefit both asa
direct transport user benefit and as a wider economic impact.

3.6  Other Policy impacts

3.6.1 The next group of effects are the impacts on other public policies beyond the transport
system. Governments (central and regional) typically invest in transport not only because of the
expected national gain in economic efficiency and mobility, but because the investment is expected
to have positive socio-economic effects on other areas of policy interest. The potential impacts on
output and employment have already been assessed under the heading Wider Economic Impacts.
3.6.2 Other specific policies that should be examined are:

» land use policies - does the project support or conflict with plans to use particular areas
for industry, agriculture, residential/housing, national parks/nature reserves. For
example, if arail improvement project included new stations in areas zoned for
agriculture rather than residential/commercial development, this would amount to a
conflict with land use policy and should be noted as such in the Appraisa report;

» transport network policies (see also 3.3.3);

» socia policy issues and socia cohesion;

» pricing policies;

» private participation;
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« internationa nature of the project.

3.6.3 Theappraisal framework includes a space to report on the consistency - or conflict - between
the transport project and the relevant policies of governments and funding bodies affecting the area
and mode in question. The reader should be aware that different funding bodies have different
policy contexts, and these should be taken into account when reporting on the degree of consistency
or conflict.

3.7  Financial implications

3.7.1  Within the overall appraisal framework, afinancia appraisal is required for the following
reasons.

. to ensure that projects are consistent with the fiscal and financia capabilities of the
implementing agency (or agencies);
. to ensure that the financial revenues and costs for the implementing agency are based

on estimates of demand and prices/tolls which are consistent with the demand
evidence used in the cost-benefit analysis, including evidence of users willingness to
pay. Specificaly it is not satisfactory to carry out an investment appraisal of any
priced facility without explicit consideration of the relationships between prices,
demand, revenues and user benefits.

3.7.2. Inorder to aid consistency, the financial appraisal should take the form of various pieces of
data extracted from the overall cost-benefit analysis. These are:

. financia investment costs;

. financia infrastructure maintenance and operating costs,

. vehicle operating costs (VOCs) met by operators (VOCs met by users - for example,
car and own-account freight VOCs are not included here);

. revenues.

3.7.3 Thefinancia analysisis concerned with the impact of these items on transport operators,
infrastructure providers and government transport and finance ministries, in cash flow terms. Table
3.3 outlines an appropriate form of presentation. Recelpts are the sum of revenues; payments are the
sum of investment costs, infrastructure maintenance and operating costs and VOCs. It will usually
be necessary to prepare a cash flow analysis for the do-minimum scenario and another for the do-
something scenario. The impact of the project will be the difference between the two.
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Table 3.3: Simple cash flow analysisfor one organisation in one scenario

8

Receipts, euro Payments, euro Net Cash Flow, euro

O (N[OOI |WIN|FP|<

(=Y
o

3.74  Whereas CBA values should be on aresource cost basis (see Section 4.4 below) the
financial appraisal values should be on acommercial basis at market prices. That is, financia
appraisal should include any indirect taxes and subsidies paid/received by the agency. Thisis
because the financia appraisal should give the best estimate of the financial flow for the
implementing agency or agencies.

3.7.5 Important questions to attempt to answer include:

» isthe project financially self-sustaining over its expected life?

» arethefinancial assumptions and forecasts consistent with the cost-benefit analysis? For
example, will the users be willing to pay the tolls or fares assumed in the financia
appraisal?

* how sensitive are the financial results to the underlying economic assumptions?

* inaproject which isworthwhile overal are therefinancia problemsfor certain
institutions (e.g. the railway operators) and how are these to be overcome?

4 COST-BENEFIT ANALYSIS
4.1  Principlesof Social Cost-Benefit Analysis

411 Cost-benefit analysis (CBA) has its foundations in the theoretical framework of
microeconomics and in the theory of socia choice. It is an application of these theories to the
practical problems of public sector decision-making, not just in transport, but in health, power
generation and environmental protection, amongst others. Readers requiring knowledge of the
theoretical foundations of CBA are referred to one of the cost-benefit reference books listed in the
References section, for example, Pearce and Nash, 1981, Chapters 2 and 11). Some of the key
principles of transport CBA can, however, be summarised as a general process as follows:

» costs and benefits to all affected groups should be considered,;
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» some effects may be transfers from one group to another and these may cancel out in the
overdl analysis, but distributional impact isimportant;

» theoveral socia impact is calculated simply by adding the impact on individuals;

» costs and benefits in the future are relevant, and forecasts of the future should always be
on the basis of expected behaviour (thisis particularly important for the demand
forecasting stage of the appraisal);

» theevauation starting point isindividuals willingness to pay for benefits based on
studies of the value of time and safety; although values are sometimes adjusted for equity
considerations;

» asfar aspossible, items of costs and benefits should be valued in commensurate terms;

» the numeraire is money (athough in principle, other numeraires could be used instead);

» explicit procedures are needed for valuing costs and benefits accruing at different points
intime - that is, discounting and growth rates for values over time.

4.1.2 The CBA method outlined below is a based on long-standing techniques used in the
European Union, including during periods when transport infrastructure was much less devel oped
thanitistoday. Special circumstances of transition economies have required some modifications,
in particular to allow for limited availability of data on transport use and uncertainty arising from
economic volatility. These concerns have led to a CBA method being recommended which requires
relatively little modelled data, although the principle that the quality of the resultsis very dependent
on the quality of the datainputs still applies. Transition specific issues have also led to a method
where sensitivity of the results to assumptions about economic growth istested and reported
prominently within the framework.

4.2 The CBA Process

4.2.1 Figure 4.1 summarises the stepsinvolved in carrying out the cost-benefit analysis for
transport infrastructure projects. It will be clear from this that the CBA is arelatively complex
exercise requiring arange of inputs and comprising a number of distinct stages. In Sections 4.3 to
4.10 an outline is given of the appraisal requirements at each of these stages, with references to
sources of more detailed guidance in the cost-benefit literature where appropriate.

Forecasting and modelling

4.2.2 Notethat there are inputs to the CBA from the forecasting and modelling exercise, in the
form of flows, journey times and costsin the transport system. For example, in the TINA countries,
traffic forecasts on the ten ‘Helsinki’ transport corridors are available in the NEA/INRETS/IWW
report (1999). It is recommended to establish asimilar report on traffic forecasts on major Euro-
Asian transport linksin CIS countries. Demand growth across the transport modes should be
consistent with the corridor-level growth projected by these reports. For traffic between particular
origins and destinations, further analysis will be necessary at amore detailed level. Data needs for
transport CBA are described in Annex |1 of this guidance.

4.2.3 For project appraisal, it is crucial to distinguish between sources of traffic growth
which are exogenous, or external to the project (such as the growth of GDP, or changesin
fuel prices) and growth which is endogenous, or induced by the project. It is strongly
recommended that this induced traffic is explicitly modelled by means of traffic elasticities
to journey time or price, and



TRANS/WP.5/2002/7
page 22

that the transport benefits should include the benefits to induced traffic. Thisisdiscussed in
more detail in Annex Il1. The sources of exogenous growth such as GDP and fuel price
trends are subject to uncertainty, and therefore traffic growth over time may best be handled
by considering arange of scenarios. It isimportant that the network capacity should be
capable of handling the forecast volume of traffic: where thisis not the case, the effect of
capacity limits on delays and service quality will be required.

Appraisal outputs

4.2.4 Note aso that the outputs from the CBA (at the foot of Figure 4.1) feed into the Appraisal
Framework, in the form of summary CBA results. Outputs broken down by group in society (that is,
transport users, transport operators and government) and outputs broken down by mode of transport,
should be reported in a separate table (for example, see Annex V Table V.4).
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Figure4.1: The CBA Process
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4.3  Establishing the scope of the CBA

4.3.1 Atthestart of the CBA process, aview will need to be taken on the scope of theanalysis, that is,
what to include and what to rule out as being irrelevant or insignificant. In particular:

i) which modes of transport should be included?
i) what are the boundaries of the Study Area?
i) what are the specific impacts to which CBA should be applied?

4.3.2 Setting the scope of the CBA too widely will result in data being gathered and analysis
undertaken which is of no use in calculating the total impact of the project. Setting the scope too
narrowly could mean that significant impacts are |eft out. Therefore, it will be helpful for the quality
and cost-effectiveness of the CBA, to consider these issues before proceeding. The guiding principle
should be: al significant effects should be covered; effects which are insignificant or nil in total
should be ruled out in advance if possible. Consideration needs to be given to the significance of
effects over thelife of the project (see Section 4.4)

Modes of transport

4.3.3 Modes affected may include not only the mode(s) improved by the project, but other
competing modes in the same corridor from which demand may be abstracted, and modes to which
the project will feed additional demand (for example, rail links to anew airport). Once relevant
modes have been identified, appropriate data should be gathered (see Annex I1). This data will
typically include current flows on the competing/complementary modes and any available evidence
on how they would respond to the project.

4.3.4 Modes that should be considered include the following.

Table4.1: Modes covered by Transport CBA

Infrastructuretype M odes

Road Car; Motorcycle; Bus and coach; Road freight
(van/lorry/truck)

Rail Passenger train; Rail freight

Air Air passenger; Air freight

Navigation (inland/seaborne) Passenger ferry / riverboat; Waterborne freight

435 The'slow modes (pedestriansand cyclesin particular) should be considered carefully
when appraising transport infrastructure projects. In theory, it would be desirable to bring
them into the CBA, so that the treatment was consistent with the motorised modes, however,
techniques are not yet sufficiently advanced to do so in most cases (although the World Bank
hasin avery few cases accepted analysis of this type). Therefore they are excluded from the
cost-benefit analysis. Nevertheless, effects on local access across new/improved infrastructure
must be reported under an



TRANS/WP.5/2002/7
page 25

appropriate heading (for example, ‘severance’ in the environmental impact assessment
(Section 3.4). Problems with provision for pedestrian/cycle movement along the routes
provided with new infrastructure should a so be identified and reported within the
environmental assessment. Where possible, these problems should be addressed by revisions
to the project design, incorporating mitigating measures. The investment costs should also be
reviewed, followed by are-appraisal. Any remaining problems must be clearly identified in
the appraisal reporting tables.

Sudy area

4.3.6 The study area should be the smallest area consistent obtaining reliable results. That is, it
should be large enough to include all the significant effects of the project but no larger than that, to
avoid wasting appraisal resources in areas where there will be no effect. The study area should aim
to put the project in the context of the local road or rail (and possibly multi-modal) network.

4.3.7 Thesimplest hypothetical case would be a project which improved particular linksin, say,
therail network without inducing any changesin the transport flows anywhere else in the network.
Such a project could be subjected to CBA using data only for the flows on the routes forming part of
the project, since no significant effects would be expected elsewhere. In reality, most projects will
induce various changes on adjacent routes or links:

. routes or links feeding traffic onto the project may experience demand growth
relative to the do-minimum;

. routes or links bypassed by the project may experience demand reduction;

. routes or links on other modes may also be affected.

4.3.8 Theaim of the study area definition should be to include all parts of the transport network
which are likely to experience significant changesin flow, cost or time as aresult of the project.
Thisincludes links on the road network; stations and links on the rail network; airports; ports and
waterways. For all these links, input datawill be required, and the results of the CBA will apply to
thisarea. The study area should be defined in the form of amap and included in the appraisal
outputs. Further guidanceis given in Annex || Data Needs.

4.3.9 In situations where networks are being devel oped, there are issues of interdependence
between different projects within the overall strategy. Where projects are in series, they feed traffic
to each other, so that the benefit of the whole network strategy is greater than the benefit of each
individual section standing alone. Where more unusually, projectsarein parale (e.g. rail and road
improvements in the same corridor), the opposite will be the case In these cases, in principle,
appraisal requires:

— an assessment of the overall strategy

— anassessment of individual el ements within the strategy

(8) assuming that they are stand-alone projects

(b) assuming that they are a part of the strategy (the so-called last link in the network method).
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Then a project which passes test (@) is robust and should proceed. A project which failstest (b) is
unsound and should not proceed. A project which passes test (b) but fails test (a) may proceed as
part of an overall strategy.

4.3.10 The recommendationsin paras. 4.3.6-8 above apply to thisregime of testing. An
implication of thisis that there may be a need for detailed modelling of the study area or corridor
where the project is located, with a coarser strategic model of the wider region, enabling some
assessment of the effects on the system as awhole.

4.3.11 Where many different elements are involved in developing a network, the number of
combinations can become too high for an exhaustive approach. Therefore we recommend as a
practical minimum that the following scenarios must be considered.

— ado-minimum baseline of the existing network;

— ado-something scenario in which the project is evaluated against the do-minimum on a
stand-alone basis;

— ado-something scenario in which the project is evaluated as part of awider strategy against
the do-minimum baseline.

Impacts to be included

4.3.12 Theam of the CBA isto measure the change in social surplus created by the project,
which is the sum of the changes in producer surplus and consumer surplus (see Section 4.7). Thisis
achieved by measuring the benefits, revenues and costs to transport operators and users. To achieve
this, the CBA should address the following set of impacts (Table 4.2) and the disaggregated CBA
results (for example Table V.4) should report each impact separately.

Table4.2: Cost benefit analysis: set of impacts

Investment Cost

Changesin:

Infrastructure and System Maintenance and Operating Costs
Vehicle Operating Costs

Journey Times

Safety

User Charges

Operator Revenues
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4.3.13 However, there may be some slight differences between projects as follows:

. projects which involve improvements to road systems without road tolls and which
are not expected to affect flows, costs or travel times on other modes, will have no impact on
User Charges or Operator Revenues.

... and between the effects of projects on different modes of transport as follows:

. car users and own-account freight users on road/rail/air/water, must pay

their own vehicle operating costs (VOCs) whereas on other modes, users pay a charge to the
operator in return for a compl ete transport service and the operator meets the VOCs. This
difference in the attribution of impacts to groups also has implications for the way in which
the costg/benefits are cal culated (see Sections 4.6 and 4.7).

These differences will be reflected in the appraisal results.
Domestic and International traffic

4.3.14 Both domestic and international traffic should be included in the appraisal, and treated
equally, but should be separately identified in the input data and the CBA results to show the
contribution of the project to the facilitation of transport and trade across borders. Any waiting
time or delay costs at borders should be modelled explicitly

4.3.15 Domestic traffic is defined as consisting of trips whose origin and destination both lie within
the same country. All other traffic is defined as international traffic for appraisal purposes.

4.4 Parametersfor the CBA

4.4.1 Inorder to carry out the CBA calculations, vaues for certain general parameters need to be
known. Some of these need to be common across al appraisals; others should be common within
each particular pool of projects being compared (for example, rail infrastructure projectsin
Slovakia; or road infrastructure projects in Cyprus). Table 4.3 sets out what is expected.
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Table4.3: CBA parameter values

Parameter Value

Discount rates 5% and 12% per annum for all projects
Project start year project specific

Investment period project specific

Project opening year project specific

Design Year or Reference Year | 10th full year of operation

Operating period 30 yearsfor all projects

Appraisal period variable, given Investment Period and Operating
Period (by definition, the Appraisal Period runs
from the Project Start Y ear to the last year of the
Operating Period)

4.4.2 The CBA isto becarried out on areal terms basis, that isto say with all values throughout
the appraisal period being based to a convenient recent year such as year 2000 prices and values. So
the CBA is conducted in aworld free of general inflation. However, if the prices of specific inputs
or outputs are predicted to change relative to other prices these real price effects should be allowed
for. Commonly, future energy prices require special treatment in this respect.

4.4.3 Theinternationally recognised convention for transport CBA isthat appraisals are carried
out on aresource cost basis. That is, al inputs and outputs are valued net of indirect taxes. Where
market prices diverge significantly from real resource costs (e.g. due to heavy indirect taxation on
fuel), caseis needed to respect this convention correctly.

4.4.4 In countries with particularly volatile currencies, it may be appropriate to conduct the entire
appraisal in hard currency terms (e.g. euros or $US). In any case, great careis required to ensure the
realism of the exchange rates used in the appraisal.

445 Thediscount ratesof 5and 12 per cent are based on discussions between the EU and the
International Financial Institutions about appropriate discount rates for infrastructure projects. The
12 per cent figureis regarded as a minimum estimate of the real opportunity cost of capital for low
risk projects. If undertaking the project crowds out other investment projects, this may be taken to
be the minimum required rate of return. An alternative approach isto use alower discount rate
(5%) to represent the underlying rate of socia time preference, but to combine it with a minimum
required benefit/cost ratio, say, 3:1 in order for the project to proceed. Within agiven capita
budget, this latter approach is relatively more favourable to long-lived assets such as transport
projects which yield benefits far into the future. See Section 4.9.

4.4.6 Careshould be taken to ensure that project specific parameters such as the start year
and investment period are considered for each project individually, so that the discounted
costs and benefits can reflect differences in timing between projects. For the parameters that
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are common to all projects, consistency here should enable as redlistic a comparison as
possi bl e between aternative uses of the avail able budget.

4.4.7 For many infrastructure projects, the useful life of the asset created will exceed 30 years. In
these cases, it is acceptable to include in the benefits for the final year of the operating period a
residual value. This serves to capture any remaining net benefit, that is any excess of the remaining
user benefits over infrastructure maintenance and operating costs, up to the end of the technical life
of the asset. Bear in mind, however, that in the CBA calculations, net benefits beyond the 30 year
operating period will be heavily discounted (for example, for a base year of 2000, the discount
factor on benefitsin year 2035 will be 0.181 at 5%, or 0.019 at 12%) and that similar projects
should be treated similarly. The assumptions made in calculating residua values should be stated as
footnotes to the CBA results.

4.4.8 Ingenera, demand forecasts should be undertaken for a minimum of two years—the
opening year (defined as the first full year of operation) and the design year which should be chosen
taking account of available macro-economic forecasts and other data (typically around the 10" year
of operation). The opening year isrequired in order to check that the project isworth undertaking
now. The design year isrequired to check that the design is appropriate for the forecast volume of
traffic. Both arerequired in order to establish the benefit and cost streams over the appraisa period
(see paragraph 4.8.4 below).

45 | nvestment costs

45.1 Thisisthefirstimpact withinthe CBA. Drawing on the definitions adopted withinthe EUNET
project (Nelthorp, Mackie and Bristow, 1998; PLANCO, 1997) investment costs for infrastructure
should include the following components:

. planning costs - including the design costs, planning authority resources and other
costsincurred after the decision to go ahead;

. land and property costs - including the cost of acquiring land needed for the scheme
(and any associated properties), compensation payments necessary under national
laws and the related transactions and legal costs; and

. construction costs - including material's, labour, energy, preparation, professional
fees, contingencies and periodic maintenance.

4.5.2 Insome cases, where an integrated project is undertaken to provide new

infrastructure and rolling stock, it is appropriate to include the rolling stock within the capital costs,
with an appropriate life. In such cases, in order to avoid double counting, no depreciation or interest
element should be included in the vehicle operating costs in respect of thisrolling stock. In the
more general case where new infrastructure changes are not part of the investment package, we
recommend that changes in vehicle requirements to carry the traffic should be included in Vehicle
operating costs, in the form of a depreciation charge relating partly to time and partly to distance
(see para4.6.4 below).
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4.5.3 Investment cost will be measured in the agreed currency of the appraisal per year for each
project. Where possible, an investment profile should be given indicating a definite start year and
detailing how the flow of investment will vary in each year of the investment period. Where such
detailed information is not available, the preferred aternativeis for analyst to allocate the total
investment cost between yearsin away that is consistent with other comparable projects.

4.5.4 Other key recommendations relating to investment costs are that:

. environmental impact mitigation measures should be included in the project design
and costed accordingly as part of the investment costs; and

. in the interests of consistency between appraisals, localised shadow pricing of labour
will not be allowed. Potential impacts on employment in areas with high levels of
unemployment or underemployment should be reported within Wider Economic
Impacts (Section 3.5).

4.5.5 Note that any disruption to existing users during the investment period should be estimated
using the same values of time as are used for travel time savings arising from the scheme, and
should be included in the User Benefits component of the CBA results, not Investment Costs. Note
also that periodic maintenance is included under Infrastructure Operating and Maintenance Costs,
which are discussed in the following section.

4.5.6 Inthedisaggregated CBA (example Table V.4) investment costs should be alocated

between groups (operators and government) according to the expected shares in which the costs will
be met.

4.6  Operator cost and revenue impacts

4.6.1 Theseinclude the following recurrent (annual) costs and revenues:

. changes in infrastructure operating and maintenance costs;
. changes in the vehicle operating costs of public transport systems,
. changes in the revenues received by operators of transport infrastructure and services.

Infrastructure operating and maintenance costs

4.6.2 Infrastructure operating and maintenance costs are defined as consisting of:

. the costs of infrastructure operation (for example, signalling/traffic control);
. the costs of maintenance (for example, cleaning, minor repairs, winter servicing); and
. the costs of renewal (for example, road resurfacing).

4.6.3 Maintenance costs and renewa costs may be linked to investment costs. Appropriate
measures differ between modes as shown in Table 4.4.
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Table4.4: Measures of System Operating and Maintenance Cost

Mode Cost Itemsand Measures (all per annum)
Road Maintenance (euro per km of road)
Winter Servicing (euro per km of road)
Renewal (euro per million freight vehicle km)
Rall Operation and Maintenance (euro per km of railway)

Inland Waterways

Maintenance (euro per km)

Operation of Locks (euro per lock)

Ports

Maintenance per euro invested

Aviation

Operation and Maintenance per euro invested

Source: PLANCO, 1997

VOCs of public transport systems

page 31

4.6.4 Vehicle operating costs (VOCs) for public transport systems will include the following

items, comprising both standing (or time-dependent) costs, which do not vary with distance

travelled, and distance-dependent costs (PLANCO 1997; PLANCO 1998):

Standing cost components:

. Depreciation (time-dependent share)
. Repair and Maintenance Costs

Distance-dependent components:

. Overheads

. Administration

. Operating cost components:

. Personnel Costs (that is, costs associated with bus and coach drivers, and the crew of
trains, ferries and passenger aircraft)

. Depreciation (distance-related share)

. Fuel and lubricants

4.6.5 Notethat Personnel Costsinclude drivers wages. Care is therefore needed to avoid double-

counting of this component with the Time values, both in modelling and in appraisal.

Total operator costs

4.6.6 Cdculation of the change in costs faced by operators should be made by comparing the do-
something and do-minimum scenarios using the measures given above, with costs adjusted to a year
2000 price basis as necessary. Elements of operators’ costs which are based on network length or
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vehicle-km will need to calculated for links within the study area where such costs change
significantly as aresults of the project - a spreadsheet may be helpful for this calculation too.

Operator revenues

4.6.7 Changesin the revenues received by operators of transport infrastructure and services will
be estimated by applying the appropriate user charges (or average user chargesif detailed datain
unavailable) to the model output data on numbers of trips. The impact of a particular transport
infrastructure project will be taken as:

revenue in the do-something scenario minus revenue in the do-minimum scenario.
Net impact on operators

4.6.8 The net impact on operatorsin a particular year will be given by the change in revenue less
the changein costs.

47 User benefit estimation

4.7.1 A coreelement of the cost-benefit analysisisthe estimation of user benefits. For many projects
the benefitsto travellersin terms of time and money savingswill be central to the economic casefor the
project.

4.7.2 Threefundamental concepts underlying the definition of user benefit in transport CBA are
generalised cost, willingness to pay, and consumer surplus:

» Generalised cost is an amount of money representing the overall disutility (or
inconvenience) of travelling between a particular origin and destination by a particular
mode. In principle thisincorporates all aspects of disutility including the time given up,
money expenditure and other aspects of inconvenience/discomfort. In practice the last of
these is usualy disregarded.

»  Willingness-to-pay is the maximum amount of money that a consumer would be willing
to pay to make a particular trip. This can be best interpreted as a maximum generalised
cost that they are willing to pay in order to get from their origin to their destination.

»  Consumer surplus brings these together, sinceit is defined as the excess of consumers
willingness-to-pay over the actual generalised cost of travel.
4.7.3 The basic measure of user benefit is the change in consumer surplus resulting from a change
in the network. Thisrequires usto

» Estimate the volume of travel by mode and trip category for each origin/destination pair.
If the volume of travel is expected to respond to the change in network quality, both the
volume “with” the change in place and the volume “without” the change need to be
modelled or estimated for the base year and forecast for future years.
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» Estimate the change in generalised costs of travel by mode and try categories for each
origin/destination pair.

» Combine together the trip volume and cost change information so as to calcul ate the
aggregate user benefits summing over all origins and destination. The detail of the
required procedure is discussed in Annex 1.

Calculation of safety benefits

4.7.4 By convention, safety is treated differently from the other components of user benefit.
Rather than being included as a component of generalised cost per trip, accidents and casualties are
treated as external costs arising from the transport system, which can be evaluated by applying unit
values per accident and per casualty to forecast data on accident and casualty numbers by mode.

Values for vehicle operating costs (VOCs)

4.7.5 Thiscomponent of user benefits relates to car VOCs and own-account freight VOCs only,
since all other VOCs are met by transport operators, not by users (see Section 4.6 above for
calculation of operator costs). In appraising transport infrastructure projects, the World Bank’s
HDM model should be used to estimate vehicle operating costs for these particular modes of
transport at the link or origin-destination level. This data should be entered into the cal cul ation of
generalised cost in the do-minimum and the do-something scenario, in order to calculate the
corresponding user benefit.

4.8  Summary measures of social value

4.8.1 The social vaue of a particular project in terms of transport efficiency and safety, can be
summarised using one or more of the following measures:

. the Net Present Value (NPV);
. the Benefit/Cost Ratio (BCR);
. the Internal Rate of Return (IRR).

4.8.2 Each of these summary measures compares the benefits of the project with the costs,
although there are differences in definition which give each measure a different appeal. Their
features are summarised in Box 4.8.

4.8.3 To calculate most of the summary measures various manipulations of the user benefit and
cost data are needed, namely: interpolation, discounting and aggregation. Guidance on these stepsis
given below the Box.
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Box 4.8: Summary measur es of social value

Net Present Value (NPV) isthe discounted sum of all future benefits less the discounted sum of
all future costs over the appraisal period as awhole. In aworld with no constraint on investment
funds, there would be a strong case for taking forward all projects with a positive NPV.

In order to calculate the NPV correctly, realistic estimates are required of the streams of benefits
and costs over the appraisal period (typically around 30 years). The key to determining both these
streams is knowledge of the times at which the various elements would come into play.
Investment costs will typically be incurred prior to the date of opening, whilst operating costs (for
example, highway maintenance) and user benefits would arise after the year of opening. User
benefits and operating costs/revenues can be estimated from model runs for two or more years,
and the stream of benefits derived by interpolation and extrapolation (see below) between the
benefits for the modelled years.

Benefit/Cost Ratio (BCR) is given by the ratio of the discounted sum of all future costs and
benefits except investment costs to the discounted sum of investment costs. The BCR is
therefore a value for money measure, which indicates how much net benefit would be obtained in
return for each unit of investment cost. Thisis clearly relevant in the real-world situation of
limited investment funds. The same points about deriving streams of benefits and costs apply the
to the BCR as apply to the NPV.

Formulae for the NPV and BCR will be found in CBA textbooks, a good example of whichis
Pearce and Nash (1981).

Internal Rate of Return (IRR). Whereas the previous two measures require atest discount rate
to be specified, the IRR reports the average rate of return on investment costs over the appraisal
period. This can be compared with the test discount rate to see whether the project yields a higher
or lower return than is required to break even in socia terms. Calculation of the IRR and issues
surrounding it are discussed in Pearce and Nash, Chapter 4 and in the other cost-benefit texts
listed.

Interpolation and extrapolation

4.8.4 Given user benefit and operator cost/revenue estimates for two (or more) forecast
years at constant base year prices, streams of benefits and costs should be generated by a
process of interpolation and extrapolation. The minimum requirement is that the model
should be run for the project-opening year and for the design year. The default assumption is
that interpolation and extrapolation should be linear, that is, dong a straight line. A linear
path is reasonable if, for example, traffic is expected to grow at a constant rate over time.
However, in some cases linear growth of the benefits stream over time may not be avalid
assumption, for example, if capacity
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constraints on the network mean that demand in the later years simply could not be met. The
realism of benefit growth assumptions should be checked before completing this stage.

4.8.5 The output from interpolation and extrapolation is a set of undiscounted cost and benefit
streams at base year prices. See Figure4.2.

Figure 4.2: Interpolation and Extrapolation of Benefits—an example

< Operating >
A period et
Undiscounted s
benefits et
7 " extrapolation
" interpolation
>
0 . 30 '
Design Time
Opening year
year (eg. 10" year
of operation)
Discounting

4.8.6 Inorder to obtain discounted streams of benefits and costs (needed for the NPV and BCR),
every item in the undiscounted streams of benefits and costs should be subject to the following
formula:

Where project life runsfrom O to n
B, is the undiscounted benefit in time period t

K, is the undiscounted cost in time period t
risthe social discount rate.

Discussion of the calculation of benefit and cost is contained in Annex |11

4.8.7 Socia discount rates of 5% and 12% should be used to calculate the NPVs.
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Aggregation

4.8.8 Finally, to calculate Present Values of Costs and Present Values of Benefits, the discounted
benefit streams should simply be summed across all years of the appraisa period.

49  Capital budgeting issues

4.9.1 Thediscussion so far has taken place in terms of a simple choice between accepting a
project or rgecting it. But in practice, lifeisrarely that simple, and there are three more complicated
cases which need to be considered.

4.9.2 Inpractice, all transport infrastructure projects involve choices between mutually exclusive
aternatives — choices of horizontal and vertical alignment, design standards for junctions, capacity,
signalling and control systems and so on. In practice the number of potential combinationsis very
large and not all of these can be assessed using afull cost-benefit approach. But we do recommend
that

— economic analysis, simplified if necessary, isintroduced at an early stage in the planning
and design process as atool of value engineering.

— thefinal appraisal should include the assessment of a suitable range of project options.
In particular it is not acceptable to consider only a do-nothing option and an engineering
ideal with no intermediate options. Lower cost, or staged, options must be properly
considered.

— where arange of mutually exclusive alternatives is appraised, the prime indicator of
social benefit is the Net Present VValue of each alternative. In aworld where the discount
rate correctly represents the social opportunity cost of capital, the project option with the
highest NPV will rank highest in terms of the CBA.

4.9.3 However, an extremely common situation is one where there is capital rationing. That is,
not all projects which secure apositive NPV at a discount rate of 12 per cent can be accommodated
within the capital programme of the implementing agency. Thiswill almost certainly betrueif a
lower discount rate of 5 per cent, reflecting social time preference isused. In such situations of
capital rationing, projects are required not only to pass the discount rate test, but also to show a
benefit: cost ratio which is greater than the margina benefits:/cost ratio in the capital programme as
awhole. AnexampleisshowninFig4.3.
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Figure4.3.

BCR (PVB/PVK)

Accept

3

Acceptable but unfunded

1

Reject

In this case, the capital scarcity condition is such that only projects which yield a benefit/cost ratio
(PVB/PVK) of at least 3:1 can be accepted into the programme. There will be a category of projects
which are acceptable but unfunded unless capital availability improves. The minimum required
benefits cost ratio should be determined across sectors in the light of macroeconomic conditions.

4.9.3 Where conditions of capital rationing apply in the context of mutually exclusive projects, it
IS necessary to consider and report the incremental benefit/cost ratios of each branch of capital. An
exampleisgivenin Box 4.9.
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BOX 4.9: INCREMENTAL ANALYSIS
EXAMPLE 1

Relative to the do minimum base case, two options exist — low cost option A and high

cost option B.

PVK PVB NPV BCR
Option A 60 180 120 3
Option B 100 240 140 2.4
Option (B-A) 40 60 20 15

Suppose the marginal benefit/cost ratio required is 2, then in this case option A is
chosen; the incremental BCR of upgrading from A to B is not sufficiently high to
justify using 40 units of capital in thisway

EXAMPLE 2

PVK PVB NPV BCR
Option A 100 250 150 2.50
Option B 120 280 160 2.33
Option C 150 360 210 24
Option D 200 430 250 2.15
Option (B-A) 20 30 10 15
Option (C-B) 30 80 50 2.66
Option (C-A) 50 110 60 2.2
Option (D-C) 50 70 20 14

In this case, there are four mutually exclusive options. Assume again that the minimum
acceptable BCR is 2. Firgt, lay out the options in ascending order of capital cost. All
four options have a BCR greater than 2, so we need to consider the incrementa yield.
Option A is the lowest cost option and relative to the base has a BCR of 2.5, so is
acceptable. Theincremental return on B over A is 1.5 — not acceptable. Comparing C
with A, the incremental cost of 50 yields an incremental benefit of 110, so the
incremental BCR of 2.2 isacceptable. However, option D isnot acceptable. So option C
is chosen.

Conclusion - where there are multiple options and capital rationing, choose the largest
project option for which:

(@) BCRisgreater than the minimum required AND
(b) incremental BCR relative to next best option is greater than the minimum
required.
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4.9.4 In order to make this analysis practical, there will need to be discussion of the appropriate
definition of the constrained resource. Isitall capital? Isit thecapital contributed by the country? Isit
the present value of the capital plus future maintenance costs? Isit the net impact on the country public
budget? The BCR needs to be defined securely and consistently.

4.9.5 Thethirddimensionisthat of project timing. It needsto be demonstrated not only that aproject
isacceptable, but also that it should beimplemented at the planned time rather than being deferredto a
future date. A suitable diagnostic test for thisis the first year rate of return test. If the ratio of the
present value of benefitsin thefirst full operating year to the present value of capital costsislessthan
the discount rate, then deferment is indicated, and the NPV of undertaking the project at different
starting dates should be addressed.

410 Presentation of theresults

4.10.1 In presenting the results of the cost-benefit analysis, the key information to report will be:

initial assumptions and scenario definitions,
. CBA parameters (including Start Y ear, Opening Y ear);
. Summary Measures of socia value;

. disaggregated CBA results, highlighting the following distributional issues within the
overall costs and benefits:

- sharesof international traffic versus domestic traffic in user benefits;
- users benefits versus net impact on operators;

- sharesof user benefits by mode;

- composition of user benefit by item of benefit (Time, VOCs, etc);

- shares of time savings made up by personal travel in working time, persona
travel in non-working time and freight movement;

- shares of operator costs and revenue by mode;

- investment costs by group (that is, private operators, national government,
financial institutions).

This disaggregated information could be presented in arange of different formats, some of which
would be more suitable for particular uses of the appraisal outputs. However, one solution isan
overal summary on asingle sheet.

4.10.2 A set of example reporting tablesis given in Annex V, to assist in the process of developing
reporting formats for transport infrastructure projects.
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4.10.3 Finally, note that certain information will need to be made available to financial institutions.
Thiswill include the undiscounted cost and benefit streams, as well as the output information listed
above.

5 UNCERTAINTY
51 Introducing uncertainty into project appraisal

5.1.1 Thesocial, economic and financial impacts of major transport schemes are frequently

subject to substantia uncertainty. The benefits often depend upon the interaction of social and
economic factors whose growth paths are difficult to forecast over along time period. Further, there
are usually some uncertainties surrounding construction costs, and although these uncertainties may
not be so great as the benefit-side uncertainties, because they occur early in the evaluation period,
discounting does not diminish their size.

52  Scenarioanalysisfor transport infrastructure projects

5.2.1 A common approach to the problem of uncertainty isto create arange of scenarios and to
test the robustness of the project to those scenarios.

5.2.2 Scenarios may consist of:

» future economic and traffic growth rates

e trendsinfuel prices

 the speed of development of the rest of the transport network

» the speed of integration with the EU and/or the world economy.

5.2.3 These scenarios need to be developed in discussions with Ministries of Finance and
Planning, and IFIs, and should be consistently applied across projects and sectors. An exampleis
shown in Table 5.1 of the scenarios agreed for the TINA network and reported in NEA et al, 1999.

5.2.4 Theam of thisset of scenario testsis to demonstrate that the performance of the project in
terms of of social value (Box 4.8) isrobust to alternative future scenarios. Testing should be carried
out according to the following steps, repeated once for each scenario:

. use the data in the scenario specification to revise the demand forecasts for the
project in the do-minimum and do-something scenarios,

. re-run the cost-benefit analysis within the spreadsheet (or aternative computational
tool);

. report the NPV, BCR and IRR results (example output Table V.3).

5.2.5 Clearly, repeating the cost-benefit analysis for each scenario uses up agreat deal of appraisal
resources. Thereforeit is strongly recommended to agree with the relevant IFIs and the
implementing agency which scenarios will be tested BEFORE embarking on the CBA process.
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5.3  Other sengitivity tests

5.3.1 Inaddition to the scenario tests above, it would also be appropriate to report on the level of
uncertainty associated with investment costs and the values of time and safety, and the implications
for project NPV, BCR and IRR. Depending on the level of uncertainty, +/- 10% or +/-50% tests on
these val ues should be conducted; both separately and in combination with the traffic scenarios
above Again, given the large number of possible combinations, it is best to agree on the sensitivity
tests to be carried out BEFORE embarking on the CBA.

5.3.2 Cost-benefit analysts, and users of CBA should be aware of awide range of sources of error
in appraisal (see Annex VI for a discussion of UK appraisal practice which, however, is of general
relevance). The appraisal should guard against over-optimism, and the sensitivity of the appraisal to
key assumptions and parameters should be tested and reported.



Table5.1: Future Scenariosfor the TINA Network (Source: NEA/INRETS/IWW, 1999)

Scenario Name Economic Growth Infrastructure Development Integration into the European Union
Scenario A Low Existing infrastructure Low integration
Scenario B Moderate Existing infrastructure Low integration
Scenario B1 Moderate Existing infrastructure Low integration
Scenario C Moderate Partly completed network Moderate integration
Scenario D Moderate Completed TINA network to | Highintegration
Western standards
Scenario D1 Moderate Completed TINA network to | Highintegration
Western standards
Scenario E High Completed TINA network to | Highintegration
Western standards
GDP Growth Scenarios 1996-2015
Low 1.3% p.a. t0 5.6% p.a.
Moderate 2.1% p.a. to 6.5% p.a
High 3.6%p.ato7.3%p.a

Transport Network Definitions
Existing infrastructure

Partly completed network
Completed TINA network

to Western standards

Timings for Integration into EU

Low integration
Moderate integration
High integration

1995 base network - unchanged to 2015

investment takes places at arate of 1.5% of GDP p.a.

18500km of roads; 20700km of railways; 4000km of inland waterways; 40 airports; 15 seaports; 52 river ports;
84 terminals

Czech Republic and Poland in 2010; Hungary and Sloveniain 2012; others after 2015
Czech Republic, Hungary, Poland and Sloveniain 2005; Estoniain 2010; others after 2015
as for Moderate Integration

Zi7 obed

L/2002/SdM/SNVH L
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6 CONCLUSION AND DISCUSSION

6.1  Thepurpose of this paper isto provide appraisal guidance for transport infrastructure project
proposals. We recommend the use of a Framework approach containing at its core a Cost-Benefit
Analysis of those elements that can justifiably be valued in monetary terms. In addition to this, there
should be reporting of environmental and broader policy impacts that are brought together with the
Cost-Benefit Analysisin a coherent way to produce an overall assessment.

6.2  Theinitia stages of the processinclude the definition and initial screening of candidate
projects. For those projects, which are then carried forward to the formal appraisd, it is necessary to
assess the effect (or impact) on akey group of indicators. These include (but are not restricted to)
transport user benefits, transport system efficiency, safety, environmental impacts, wider economic
inputs, other policy impacts and financia implications.

6.3  Comparing the state of these indicators in the do-minimum scenario with their state in the
do-something scenario assesses the effect of the project. In order to form this comparison it will be
necessary to collect data and other relevant information relating to the indicators. The Cost-Benefit
Analysis, which forms the core of the assessment, is then calculated using both the computed costs
and computed benefits.

6.4  Itisour recommendation that spreadsheet software (Microsoft Excel or similar) should be
used in carrying out the necessary calculations, for the study area as awhole and for al the modes,
trip purposes, benefit items and international/domestic traffic within it. Transport administrations or
their consultants may even wish to write routines in a programming language such as Visua Basic
or C to ease the process of carrying out repeated steps for many projects. Storing datain arelatively
disaggregate form within a spreadsheet or similar would assist the process of sensitivity testing (on
particular parameters or values), ease the updating of information and allow decision-makers to
form comparisons more readily.

6.5 Theanalysisin Sections 3-5 has been set out in the context of the appraisal of asingle
project. However, the real world is more complex; typically the decision-makers need to assure
themselves that the chosen project is the best of the available alternatives, and that the project is
sufficiently high in the merit or ranking order to warrant funding. The analysis must therefore be
capable of alowing for the existence of many project alternatives and should facilitate prioritisation
and ranking, athough it will not determine ranking: the task of weighing up the economic,
environmental and policy impacts rests with the decision-makers themselves.

6.6 Itisnot possibleto undertake a completely exhaustive appraisal of al the project
alternatives. For an infrastructure project, there are alarge number of combinations of routeing,
alignment, layout and capacity. Normally, many of these choices will be made by reference to
design standards and engineering judgement, using appropriate reference manuals. However,
especially where strategic routeing options exist, the full appraisal of afew aternatives should be
undertaken so as to demonstrate that the preferred option is superior not just to the do-minimum but
to the available aternatives. This should help to minimise therisk of over- or under design. For
large projects where many technical choices exist, such as bridges and tunnels, many alternatives
may need to be eval uated.

6.7  Intheory, afull comparison between the project alternatives will be needed on each
of the criterialisted in the appraisal framework. In practice, however, it islikely that for
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severa of theimpacts, the performance of the project options will be similar or identical so
that in comparing alternatives, it should be possible to focus down on the respectsin which
the project alternatives differ. These are likely to be the cost-benefit analysis plus any
location-specific effects of particular aternatives such as loss of heritage or natural assets, or
specific opportunities created.

6.8 Intermsof the cost-benefit analysis, the most useful approach is some form of incremental
analysis. The decision taker should consider whether the net differencesin user benefit, revenue
and operating costs justify the additional capital outlay for each project alternative, the analysis
should list the alternatives in ascending order of capital cost and show the incremental Net Present
Value for each increment of capital outlay.

6.9 A common situation isthat in which not all projects that pass the test of acceptability
discussed above can actually be funded. Some form of capital rationing or budget constraint exists
at sector or national level. In this situation, prioritisation becomes important; it is necessary to use
the constrained resource, typically public sector finance, as efficiently as possible. This may affect
both project appraisal and project financing

6.10 Intermsof project appraisal, in conditions of capital rationing, it is recommended that some
form of explicit prioritisation or ranking exercise is undertaken between the projects being
considered, whether at national or international level. The key indicator for thiswill be the benefit-
cost ratio of projects (see Box 4.9) because thisisthe indicator of benefit per unit of capital cost,
obtained from each project.

6.11 Note however that asingle indicator such as the benefit-cost ratio will not take account of
differences between projects in the environmental or other policy dimensions, and is an incomplete
measure. The environmental assessment should be conducted in away which is consistent with the
principles and advice regarding Strategic Environmental Assessment. Wider economic and socia
impacts such as effects on economic activity, employment and socia cohesion are relevant to the
appraisal but require careful treatment (see Annex 1V).

6.12 Finaly, to reach a decision requires the decision-maker to balance or trade-off the
performance of the project in terms of the Cost-Benefit, environmental and wider policy
dimensions. Thisisthe art of decision-maker judgement which socio-economic analysisis intended
to inform and support. It is this mixture of good quality socio-economic analysis aiding good
judgement in decision-making which is necessary to obtain best social vaue from limited
investment resources.
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ANNEX | —LIST OF ACRONYMS

BCR

CBA

CEC

CIS

EBRD

EC

EIA

EIB

EU

HDM

IFls

IRR

| SPA

Benefit/Cost Ratio. A summary measure of the project’s performance in the
cost-benefit analysis. See Section 4.8.

Cost-benefit analysis. An established framework for the economic appraisal
of transport and other projects. For an overview of CBA in the transport sector,
see the Chapter ‘ Cost-Benefit Analysis' in Button and Hensher (2001).

Commission of the European Communities. Former name of the European
Commission.

Commonwealth of Independent States. Grouping of 12 former republics of
the USSR: Azerbaijan Republic, Republic of Armenia, Republic of Belarus,
Georgia, Republic of Kazakhstan, Kyrgyz Republic, Republic of Moldova,
Russian Federation, Republic of Tagjikistan, Turkmenistan, Republic of
Uzbekistan and Ukraine.

European Bank for Reconstruction and Development.

European Commission.

Environmental Impact Assessment. See SEA.

European | nvestment Bank.

European Union.

Highway Development and M anagement System. Software system (HDM-4
is current version) to assist road network managers in maintaining and

devel oping the network.

International financial institutions. Includes, amongst others, The World Bank,
European Investment Bank and European Bank for Reconstruction and

Development.

Internal Rate of Return. A summary measure of the project’s performancein
the cost-benefit analysis. See Section 4.8.

Instrument for Structural Policiesfor Pre-Accession. Community aid for the
environment and transport in the candidate countries of Central and Eastern
Europe. (see http://europa.eu.int/comm/regiona _policy/fundsispalispa_en.htm).



NPV
PVB

PVK

SACTRA

SEA

TINA

UK
UNECE

VOCs

TRANS/WP.5/2002/7

page 49
Annex |

Net present value. A summary measure of the project’s performance in the
cost-benefit analysis. See Section 4.8.
Present value of benefits. Sum of the discounted benefits of the project.

Present value of capital cost. Sum of the discounted capital costs of the
project.

Standing Advisory Committee on Trunk Road Assessment. UK committee
appointed by the Transport Minister to investigate key issuesin transport
appraisal. Notably, SACTRA considered the relationship between ‘ Transport
and the Economy’ (SACTRA, 1999) and the issue of to what extent ‘ Roads
Generate Traffic’ inthe UK (SACTRA, 1994).

Strategic Environmental Assessment. An analysis of the environmental
effects of projects.
(see http://europa.eu.int/comm/environment/ei a/sea-support.htm).

Transport Infrastructure Needs Assessment. Process for defining a pan-
European transport network in Central and Eastern European countries, funded
by the EU PHARE programme. Final report produced October 1999 (TINA
Secretariat, 1999).

United Kingdom.

United Nations Economic Commission for Europe.

Vehicle operating costs. Including fuel and other costs of transport vehicle
operations. Note that in Strategic Environmental Assessment, ‘VOCS may

sometimes be used to mean * Vol atile Organic Compounds . To avoid confusion, it
is worthwhile stating which meaning is intended.
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ANNEX Il -DATA NEEDS

1.1 The Cost-Benefit Analysisislogicaly the last of aseries of stepsin the traffic and
economic assessment. The quality of the Cost-Benefit Analysisislargely dependent on the
quality of the input data and traffic model output that feed it.

1.2 A large number of books and manuals have been written about traffic modelling and
forecasting (seefor example DOT (1991) for the UK official advice and practice). A simple
sketch of the processis shown in Figure 1.1, from which it can be seen that key requirements are:

anetwork description (Multi-Modal if necessary) describing the network in terms of
distances, quality, capacity and speed/flow relationships;

abase year origin-destination trip matrix output from atrip distribution model

abase year traffic assigned to the network (Multi-Modal if necessary) and validated
against observed flows

forecasts of growth or change due to the external factors which influence travel
demand - population, income, car ownership, regional planning data, fuel prices etc.

applying the external growth forecasts to the trip matrix so as to generate forecast year
do-minimum traffic and costs. Where congestion is relevant, capacity restraint must
be used to ensure traffic and cost forecasts are realistic

incorporating the network changes due to the project, and forecasting do-something
traffic and cost levels. Depending on the situation it may be appropriate to allow for
trip redistribution, mode split and release of suppressed traffic as well as traffic
reassignment. Again, the realism of the forecast traffic flows and costsin relation to
network capacity must be verified.

1.3 The Cost-Benefit Analysistakes as its starting point the do-minimum and do-something
forecasts of traffic and costs and proceeds from these.
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Figurell.l: Key Stagesin Forecasting Transport Flows and Costs

Base Year Base Year
Network Description Origin-Destination
\ / Trip Matrix
Base Year
Route
Assignment
Forecast Growth
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planning, car |
ownership, etc)
Forecast year Do-
Minimum Traffic and
costs
Network Changes
due to Project >
v
Forecast Y ear
Do-Something Traffic
and Costs
Inputs to Cost-Benefit
Anaysis
(Section 4)
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ANNEX Il - CALCULATION OF USER BENEFITS

1.1 Thefollowing paragraphs seek to outline how the user benefits can be calculated from basic
transport data and to draw attention to some of the key practical issues which will arise when
attempting to estimate the user benefits of transport infrastructure projects.

Definition of user benefit

[11.2  Three fundamental concepts underlying the definition of user benefit in transport CBA are
generalised cost, willingness-to-pay and consumer surplus. Defining these first:

. generalised cost is an amount of money representing the overall disutility (or
inconvenience) of travelling between a particular origin (i) and destination (j) by a
particular mode (m). In principle thisincorporates all aspects of disutility, including
the time given up, money expenditure and other aspects of
inconvenience/discomfort, but in practice the last of these is usually disregarded.

. willingness-to-pay is the maximum amount of money that a consumer would be
willing to pay to make a particular trip (this can best be interpreted as a maximum
generalised cost that they are prepared to accept in order to get fromi to j);

. consumer surplus brings these together, sinceit is defined as the excess of
consumers willingness-to-pay over the prevailing generalised cost of i-j travel. Total
consumer surplus (CS°) for aparticular i and j in the do-minimum scenario is shown
diagrammatically in Figure 111.1.

[11.3  For the market for travel between i and j (assuming for simplicity that only one mode exists):

User Benefit; = Consumer surplus;’ - Consumer surplus;”
where 1 indicates the do-something scenario and 0 indicates the do-minimum.

1.4 InFigurelll.1(i), consumers willingness-to-pay is represented by a downward-sloping
demand curve, and transport supply conditions are represented by an upward-sloping supply curve.
The intersection of demand and supply determines equilibrium generalised cost. Consumer surplus
is repre;ented by the area beneath the demand curve and above the equilibrium generalised cost,
areaCS'.

1.5 InFigurelll.1(ii), it is assumed that there is an improvement in supply conditions, due for
example to an improvement in the road or rail infrastructure. The reduction in equilibrium
generalised cost that results from this improvement leads to an increase in consumer surplus, which
gives the user benefit equal to the area ACS.
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Figurelll.l: Consumer surplusand user benefit

(i) Consumer surplusin the do-minimum scenario
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Calculating user benefitsin practice

[11.6  Although the demand curveis shown as astraight linein Figure 1.1, that is asimplification
of reality, since the shape of the demand curve is not usually known. In fact all that is usually known
are GC and T in the do-minimum, plus aforecast of GC and T in the do-something.
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[11.7 It isconventional in transport appraisa to deal with this by making the assumption that the
demand curve between (GC° T% and (GC*, T islinear, and therefore that the user benefit can be
approximated by the following function, known as the rule of a half:

GC,
ACS= j D(GC) dGC = Ruleof aHalf (RoH) :% (GCy - GCy)(Tp + 1)
GC,

[11.8 It follows from the above that when the effect of a transport infrastructure project can be
captured in the form of areduction in generalised costs between particular origins and destinations,
therule of ahalf isa useful approximation to true user benefits. In fact, it is recommended that the
rule of a half be used to calculate user benefitsin most cases.

[11.9 There are, however, certain special circumstances where the rule of ahalf is not applicable.
These are:

. introduction of completely new modes in the do-something scenario - for example,
high speed rail, urban light rapid transit, or even anew conventional railway where
none exists in the do-minimum;

. large changes in the generalised cost of modes. The bigger the proportionate
reduction in generalised cost brought about by a transport infrastructure project, the
less reliable the rule-of -a-half approximation becomes. The recommendation hereis
that, asarule of thumb, if the project resultsin a >25% reduction in average
generalised cost from origin to destination for trips using the improved infrastructure,
this should be reported alongside the CBA results in the output tables;

. any changesin the quality of modes (for example, introduction of more comfortable
or more reliable trains) unless these have been converted into generalised cost terms
and treated as a downward shift of the supply curve.

[11.10 If these circumstances should arise within the investment programme, specialist advice
should be sought. Some guidance is given in MVA/OFTPA/ITS (1994, Appendix D) but further
technical assistance may be needed given the complexity of the problem.

[11.11 Extending the user benefit measure from one origin-destination (i-j) pair to a network and
from passenger travel to freight is straightforward: user benefits for each of the components may be
added together to give the total user benefit for the network as awhole.

[11.12 Notethat technically, thereis no unique attribution of user benefits between modes or
indeed between i-j pairs, because it is not possible to identify an individual on the do-
something network and trace back to find out what mode he/she used in the do-minimum.
However, breaking down the total user benefit in proportion to the change in generalised cost
on each mode is an intuitively appealing solution. Thisis effectively what happens when the
rule-of-a-half is applied at the mode, or thei-j, level. In the disaggregated CBA results, user
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benefits should be presented split by mode, as well as by purpose (freight, working passenger,
non-working passenger). The calculation of benefits by mode should be done by applying the
rule of ahalf (ROH) separately for each mode.

Components of generalised cost

[11.13 The components of generalised cost will vary by mode. Public transport users (bus, coach,
train, air and ferry) will pay amoney fare and give up timein order to travel to their destination. Car
users and own-account freight users give up time, may be asked to pay an infrastructure access
charge and pay for their own fuel and VOCs. Therefore there is afundamental differencein the
reported user benefits for users of different modes (see Table I11.5).

Tablell1.5: Potential user benefit items by mode

Mode Time User charges VOCs
Public transport modes Yes Yes No
Car Yes Yes Yes

[11.14 Nevertheless, the components of generalised cost may be treated in the same way as modes,
for the purpose of breaking down the total CBA result. Applying the RoH separately to the changes
in each of these cost components can identify benefits by type of impact (time, VOCs or user
charges). Hence formulae for time savings, VOC savings and benefits from lower user charges are
asfollows:

RoH(time) = %((H0 —Hy)xVoT)(To +Ty)

Where H isthe travel time per trip in hours, and VoT isthe value of travel timein currency units per
hour. The calculation of appropriate unit values for timeis discussed in Annex 1V. Subscriptsfor i,
j,» mand for different trip purposes (which would carry different values of time (see below)) have
been omitted for simplicity.

RoH(VOCs) = %(voc0 -VOoC(To +Th)
Where VOC is the vehicle operating cost in currency units per trip. Subscriptsfor i, j, m and for

different vehicle types (which would incur different vehicle operating costs (see below)) have been
omitted for simplicity.

RoH (user charges) = %(Uo -Uy)To +Ty)

Where U isthe user charge in currency units per trip. Subscriptsfor i, j, m have been omitted for
simplicity.
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ANNEX IV —PRACTICAL APPROACH TO THE ASSESSMENT OF WIDER ECONOMIC
IMPACTS

V.1 BACKGROUND

IV.1.1 The evidence indicates that transport networks can play akey role in the economic
development of countries and regions (SACTRA, 1999). Thisis part of therationale for the Trans-
European Network, and for the allocation of funds to transport investment, through ISPA and the
International Financia Institutions (IFI’s) (eg. EC, 2001; World Bank, 2001).

IV.1.2 At the project level, some practical steps can be taken to assess whether, and in what ways,
improvements to a specific link in the network might contribute to economic development. These
areoutlined in Section IV.3.

IV.1.3 On anote of caution, however:

Experience shows that it is very difficult to predict reliably the economic development responses
to aspecific transport investment project (SACTRA, 1999).

The Transport Cost-Benefit Analysis already includes predicted gains in economic surplus to
producers and consumers using the transport network: both for existing users and new users (see
Section 4).

In practice, introducing economic benefits measured outside the transport sector (such as
changesin land values or GDP), isalmost certain to introduce double-counting of benefits — that
is, the same benefits seen from a different perspective and counted twice. Thisiswhy it is
essential that any estimates of wider economic benefits are presented separately from the
Transport CBA.

IV.1.4 The view taken by the IFI’s and the European Commission is that a robust economic
appraisal, at an overall international level, can be obtained through the Transport Cost Benefit
Analysis (TCBA). Thereforeit should be expected that the TCBA will receive a much greater
weight than the ‘wider economic impacts', in the decisions made by these organisations.

IV.1.5 On the other hand, the ‘wider economic impacts may be of particular interest to the local,
regional and national governments of the country promoting a project. It follows that it is essential
to establish who are the intended audience(s) for the appraisal — and their priorities - before deciding
what share of the appraisal budget to allocate to ‘wider economic impacts'. In general, when the
appraisal isintended for the IFI’s or ISPA, this share should be small, typically much less than 10%.

V.2 What are Wider Economic I mpacts?

IV.2.1 The potential wider economic impacts of transport investments include®:

4 This Section draws on the evidence gathered by the SACTRA committee for their report ‘ Transport and the

Economy’ (SACTRA, 1999).
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role of the project in economic restructuring of regional and local economies.

in industry - stimulusto local production / loss of local production. Particular sectors may
gain or lose, as aresult of increased market access/ increased competition.

in finance and commer ce — stimulusto local business activity / loss of local business
activity.

stimulusto tourism / loss of tourism. Inbound tourism may increase with improved access,
whilst residents tend to travel further away for their vacations.

impact on theregional balance of payments. Net impact on the value of exports minus
imports.

in the labour market — stimulusto local employment / loss of local employment. This may
comprise the overall effect of the increased access and economic changes on employment, in
relation to the population of working age.

in the land and property market — stimulusto new development / changein land use
patterns. This may include relocation of activity towards locations near to high-quality
transport links and nodes. Possible implications for car dependency and sustainable

devel opment.

IV.2.2 These are ‘wider’ economic impactsin the sense that they are observed outside the transport
sector: in other production sectors, or in the general labour market, or in the land and property
market.

IV.2.3 Sincethey are caused by a change in the transport network, there will usually be a parall€el
change in benefits measured on the transport network — for example, an increase in exports will be
reflected in an increase in surplus measured on the transport network that triggered the increase in
exports. That will be measured within the Transport CBA.

IV.3 Stepsin the Assessment of Wider Economic I mpacts

Step 1: Review the objectives of the project

IV.3.1 The project objectives can be helpful, because they may help to point to particular types of
economic impact which are expected from the project. For example, they may help to indicate
which markets or industrial sectors are expected to benefit from the increase in accessibility, and in
which localities/regions/countries. Taking an example from ISPA, the first stated objective of the
Poznan rail modernisation project is “To eliminate a serious bottleneck (persistent mechanical
breakdown, speed limit 60 km/h) on the whole E-20 line as part of the primary east-west trade route
across Europe between Western Europe and [Warsaw, Minsk and Moscow]” (EC DG Regiona
Policy, 2002). It is suggested that the project objectives be recorded in the first row of a‘Wider
Economic Impacts' table — like the one shown in Annex V (Table V.5).

Step 2: Review the local/regional economic context

IV.3.2 The wider economic impacts are likely to be influenced by background economic conditions
and policies. For example, if economic development policies exist to promote growth in particul ar
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industries, the question should be considered: “to what extent does growth in thisindustry
depend on implementation of this transport project”? It isimportant to consider not only
whether the project is necessary for the economic development policy to succeed, but whether it
is sufficient. In other words, will other facilities, inputs or incentives be needed to stimulate the
industrial growth which is planned, and has that been budgeted for? When will the other
measures be implemented?

IV.3.3 A key input to economic development is often a suitably-skilled pool of labour. This part of
the assessment could focus on what skilled labour is available in the local/regional economy, how
this labour is expected to be deployed as economic devel opment takes place — and what are the
transport needs of the new economic structure in the locality/region? How does the transport project
contribute to these needs?

IV.3.4 A final exampleis natural resources. Are there distinctive natural resources within the
locality/region and isit expected that these will be exploited/managed in the future? For example,
do plans or opportunities exist for increased minerals extraction? Do plans or opportunities exist for
improved management of major nature reserves and significant landscape or heritage attractions?
How does the transport project contribute to any of this?

IV.3.5 Having considered this type of issue, a brief summary of the relevant background economic
conditions and policies should be given (Table V.5), focusing on any industries or sectors where the
project is expected to be contribute to the economic needs for expansion.

Step 3: Define linkages through which the project is expected to impact on the economy

IV.3.6 A very important step isto define clearly the linkages, or transmission mechanisms, through
which the project is expected to impact on the local or regiona economy in the medium-to-long
term. Thisislikely to focus on how the key markets in the economy will adjust following any initial
changes due to the project. For example, if the project isintended to facilitate trade with Western
Europe (as in the Poznan example), how — specifically - will the industries of the candidate
countries adapt/reorgani se to take advantage of the improved trade route? What inward investment
is expected? The impact should be traced through, step by step, from the reduction in transport costs
to any predicted changein trade and economic performance.

IV.3.7 At this stage, negative impacts need to be considered too. For example, greater access to
European marketsislikely to lead to import substitution (in place of home-produced goods) in some
sectors, leading to aloss of employment and transitional costs for workers and business.

IV.3.8 It has already been stated that analysis of these effectsis very difficult. The effects are
usually diffused through many different sectors of the economy, each of which is making its own
decisions about production, location and marketing. Therefore an analysis of economic devel opment
impacts can require contact with a very large number of economic agents. These decisions are often
made on acommercially confidential basis, so it can be difficult to ascertain market responses to
transport change, even through careful market research. Another common problem is that the effect
of one transport project alone will not change the network sufficiently to make an impact on
business decisions.
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IV.3.9 Bearing these difficultiesin mind, it is worth considering whether awider economic impact
study will add much robust information to the project appraisal.

IV.3.10 If thereisrobust information to be reported, sources of evidence should be clearly stated
(eg. ex post monitoring studies of comparable projects, where relevant). A summary of the linkages
between the transport project and the economy should be givenin Table V.5.

Step 4: Assess the impact on key variables

IV.3.11 Finally, the assessment should be brought to some conclusions — if possible, given the
evidence — on the key variables which are of interest in the field of *wider economic impact’. These
typically include the following two, although other more specific indicators may be of interest (see
Paragraph 1V.2.1):

Output, or Value-added (change in GDP by region);

Employment (net change in Full-Time Equivalent employment by region).

IV.3.12 In most cases, the final results are likely to be qualitative, eg. an increase in local/regional
employment is expected, particularly in specified industries. The results should be stated in Table
V.5.

IV.3.13 If any quantitative results are presented, state which methodology has been used (see IV .4).

IV.3.14 For al results, refer to background studies and sources. It is aso important to clearly state
the study area— which region do the results apply to? Thisisimportant because the impacts may be
reversed in other areas outside the study area.

IV.3.15 For further guidance on wider economic impacts, see SACTRA (1999) and Barrett (1999),
both of which are available online viathe world wide web.

IV.4: QUANTITATIVE ANALYSIS

IV.4.1 A key conclusion of recent research (SACTRA, 1999) isthat there is no evidence of a
standard ‘ multiplier’ on Transport User Benefits, which could be used to estimate wider economic
benefits. Instead there is reason to believe that the effect of transport infrastructure investment is
context-specific. This means that thereis aneed to analyse each project separately, focusing on the
specific circumstances - in particular:

— thelinkages between transport and the regional economy (which markets are expected to be
affected — housing? labour? goods and services? - through improvements in which types of
transport — commuter transport? inter-city business travel? freight and logistics?);

— the competitive advantage of the regions connected by the improved transport link, in
traded sectors (for example, competitive advantage may flow from natural resources and
their role in agriculture, fishing, tourism or manufacturing, or it may flow from a
regiona pool of
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skilled labour with specific skills) —this will influence the changing pattern of
employment and output as a result of the project.

IV.4.2 Forms of analysis which could be applied to gain an insight into the above issues, include
the following:

market research. Thiswould be conducted primarily among employers (and potential employers)
in the regions concerned, aiming to understand how the project will impact on their decisions
about production, employment, location, and transport. For further information, see Barrett
1999. This form of analysis typically leads to qualitative statements about the likely effects of
the projects based on the professional judgement of the analyst, and those who have been
interviewed.

IV.4.3 There are three more formal modelling approaches, all of which are extremely demanding in
terms of data availability, computing and cost. None of them are likely to be appropriate in a Central
and Eastern European context, except in the case of network-level (rather than project-level)
decisions. They are mentioned here only for compl eteness:

Input — output modelling. This requires input- output matrices for the regions concerned,
breaking down production into various economic sectors, one of which is transport. Changes to
transport costs can be traced through the economic system to aset of changesin prices and
output by sector. For further information, see SACTRA 1999. The key limitations of input-
output analysisin this context are that many regions lack the requisite data but aso that fixed
technical coefficients do not allow for economies of scale and endogenous growth.

Spatial computable general equilibrium (SCGE) modelling. Thistechniqueis at present
experimental too and too expensive for most project appraisal applications. However, it offers
the potential to estimate employment, output and welfare impacts in awhole economy setting. It
islikely to be suitable entirely for major projects (say > $1bn). Development work is ongoing
(Brocker et al, 2001, Chapter 3).

Land use — transport interaction (LUTI) modelling. Like SGGE, thisis a heavily resource
intensive modelling technique. Here, the focus is on interaction between the different markets —
goods and devices, transport, land and property —in adetailed spatial framework. Generally
LUTI models are more capable of appointing changes in employment and output between zones
than of predicting overall gain in these variables. It isalso worth cautioning that the effect of
individual projects to these models has been found to be very small. For further information see
Brocker et a (2001), Chapter 2, and David Simmonds Consultancy (1999).
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ANNEX V : EXAMPLE REPORTING TABLES
TableV.1: Project Definition

Natur e of the problem (or
opportunity)

Objective of the project

Description of the project

What alter natives wer e considered? (brief description including approximate
investment cost)

i)

i)

Why werethey rejected?
i)

i)
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TableV.2: Scenario Definition

Do-Minimum Scenario

Network description*:

Growth Assumptions (GDP and traffic):

Do-Something Scenario
Network description*:

Growth Assumptions (GDP and traffic)

Note: * state the assumptions made about: maintenance of the transport network; expected maintenance costs per
annum; any network improvements changes relative to the current network. If it isassumed that certain other
projects will definitely be implemented, this should be clearly stated here.



TableV.3: Cost-Benefit Analysis Results

TRANS/WP.5/2002/7

Economic performance of the project
I nvestment cost
Benefits net of operating costsover 30 years
Overall:
in the Reference scenario
IRR
NPV
BCR
in each alternative scenario tested
IRR
NPV
BCR
(all compared with the do-minimum scenario)
(all at baseyear pricesand values)

O million (€/US $/etc.)
O million (€/US $/etc.)

U %
O million (€/US $/etc.)
O

0 %
O million (€/US $/etc.)
l

Financial performance of the project

Organisation name

Cash flow (+/-) Year 1
Year 2
Year 3
Year 4
Year 5

Year 10

XXXXXX
O million (€/US $/etc.)
O million (€/US $/etc.)
O million (€/US $/etc.)
O million (€/US $/etc.)
O million (€/US $/etc.)

O million (€/US $/etc.)
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TABLE V.4: DISAGGREGATED COST-BENEFIT ANALYSISREPORTING TABLE

I mpact

User Benefits and disbenefits

Personal Travel
Travel Time

Vehicle operating costs

Safety
User charges
NET IMPACT

Freight
Travel time

V ehicle operating Costs

Safety
User charges
NET IMPACT

NET USER BENEFIT (a)+(b)

Private sector provider impacts

Revenues
Operating costs
NET IMPACT

Public sector provider impacts

Revenues
Operating Costs
NET IMPACT

Investment costs
Private sector
Public sector
Sub-TOTAL

TOTAL
Net Present Value NPV
Benefit:Cost Ratio, BCR

Total present Value
base year Prices and Values

Disaggregation by mode:

Car Bus and Coach Rail Other
@

Road Freight Rail Freight Other
(b)
(@)

Road Infastructure Bus and Coach Rail Other
]

Road Infastructure Rail Other
©)]

Road Infastructure Bus and Coach Rail Other

4

®)
(6)

= (D)+2+(3) +(4)
= (D)+2)+(3)-(4)

Note: enter benefit and revenue gains as +; enter operating cost increases and investment costs as - items

79 affed

A Xuuy
L/2002/S'dM/SNVHL
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ANNEX V.5

TableV.5: Reporting Wider Economic I mpacts

Project objectives

Background economic
conditions

Key linkages

Wider economic impacts
(positive and negative)
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ANNEX VI —VALUESFOR TIME AND SAFETY

VI.1 Timeand safety in transport project appraisal

VI1.1.1 Investment projects which improve the transport infrastructure typically lead to savingsin
travel time (due to more direct routes and higher speeds) and reductions in the numbers of accidents
and casualties (due to safer design standards) relative to the situation without the project — the do-
minimum scenario. Values for travel time and safety are not generally available in the form of
market prices because these are not traded commodities in their own right. Therefore an aternative
basisis needed for valuing time and safety in project appraisal. The theoretical basis— again, a
microeconomic one —is explained in the texts listed in the References at the end of this paper.
Practical advice on these mattersis given below, with further references on specific issues that it has
not been possible to cover in depth here.

V1.2 Valuesfor timesavings

V1.2.1 The money value of travel time savings (VoT) is one of the most important variablesin
transport infrastructure CBA. Savingsin travel time typically form avery large proportion of the
total project benefits — figures from the past experience of various national governments within the
EU15 and the EIB suggest that 80% is quite typical . Therefore:

i) care is needed in determining values of time;

i) where there is uncertainty about the appropriate value, it makes sense to carry out
sensitivity tests on the overall CBA resultsin order to ascertain the impact of
changing the VoT; and

iii) to maintain consistency in appraisal, it is essential that consistent values of time
are used across the pool of projects being compared (for example, TINA projects
within a particular country).

V1.2.2 When infrastructure isimproved, time savings typically arise for both personal travel and
freight movement. Within personal travel, thereisaclear distinction (in terms of VoT) between
trips made whilst working and trips made for other purposes. Working time includes trips either on
an employer’ s business or on own business for those who are self-employed. Non-working time
includes all other types of trip, notably commuting (travelling to aregular workplace), leisure and
education. In general, therefore, values will be required for:

» savingsin working time (euros per person hour);
» savingsin non-working time (euros per person hour);
» savingsin freight time (euros per vehicle hour).

V1.2.3 Intransport project appraisal, values of time should wherever possible be based on
local values. Ideally, local values would be derived from local (or at |east regional or
national) data and survey evidence within the transport market and would reflect individual
users willingness-to-pay
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for time savings. Existing ‘value of time' studies within the EU15 can bereferred to asa
guide to best practice, including in particular MVA/ITS/TSU (1987).

V1.2.4 However, whereisit not possible to obtain reliable willingness-to-pay based values, the
following rules of thumb should be adopted (Box V1.1).

Box VI1.1: Rules of thumb for thevalue of travel time savings

Valuesfor working time should be set equal to the average gross wage rate in the country
where the trip originated. The gross wage rate is defined as the cost to an employer of one hour
of an employer’ stime, including any income taxes, pensions, social security contributions and
other employee-related overheads. It isimplicitly assumed that no part of the employee' stravel
time can be used productively, and that when travel times fall the employer isableto
reorganise their business to make full use of the additional time for which the employeeis
available. Clearly both of these are simplistic assumptions, but first may often be true,
particularly for travel by car, the second is more likely to true in the long run given time for
adjustment.

Hourly gross wage data for countries may be available from national statistics. If not, it will be
necessary to infer an hourly wage from national/regiona annual income data. Assumptions
will then be needed on the size of the working population and the number of hours worked per
annum — these should be made explicit when the appraisal is reported.

Where a case can be made that the values of time of users of a particular mode are higher (or
lower) than the average gross wage, mode specific adjustments to the value of time would be
acceptable. The rule of thumb hereis that domestic air travellers’ working time may be valued
a 2.5 time car users' values (based on EIB, 1996). International air travellers’ working time
should be valued at the rated quoted in EUNET, uprated to current year values.

Valuesfor non-working time should be set at 30% of the average net wage in the country
where the trip originated. Net wages are defined as take home pay after any income taxes,
pensions, social security contributions and other employee-related overheads have been
deducted. Where it is not believed that the whole working population can afford to travel, an
attempt should be made to identify the gross wage of the travelling population.

Vauesfor air travel in non-working time may be set at 0.85 times the working time value for
car travel (again, based on EIB, 1996).

V1.2.5 Therelevance of VoTsfor the country in which the trip originated is that we assume VoT
goes with theindividual not with the part of the world they are travelling through. International
traffic originating in the EU15 will have a substantially higher VoT, thus:

a) itisvital to separate international traffic in the traffic forecasts which form
inputs to the CBA;
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b) separate calculations are clearly required for international and domestic
traffic using appropriate values. Values for the EU15 available in EUNET
Deliverable D9 (Nellthorp, Bristow and Mackie, 1998).

V1.2.6 Values of timewill bein year 2000 euros and in the resource cost unit of account. Possible
sources of local vaues include previous project appraisals or demand studies, or specific value of
time research — however, in all cases consider carefully whether values are transferabl e between
studies.

V1.3 Using valuesof timein CBA

V1.3.1 Notethat for aminority of trips, changes in the transport network may lead to slight
increases in travel time. In such cases, the same value should be applied to increases in travel time
asto travel time savings. Provided that the rule of a half formulais being used to estimate the user
benefits, no changes will be needed to the appraisa procedure.

V1.3.2 The above rules of thumb relate specificaly to in-vehicle time (IVT). For other aspects of
personal travel time, including time spent walking, waiting or interchanging between modes, the
evidence is that time spent in these activities may be valued differently. Based on the latest review
evidence (Wardman, 1998), it is recommended that the value used should be 1.6 times the value for
in-vehicle time, although this rule of thumb could a so be replaced by local research under the ‘pure
willingness-to-pay’ approach.

V1.3.3 Notethat there is an appraisal tradition in Germany that the money benefits of non-working
time savings are scaled-down to allow for ‘ misperception’ by individuals of small time savings. It is
possible that this practice may also be found in Central Europe or Cyprus, or the CIS countries,
however for both theoretical and practical reasons (Nellthorp, Mackie and Bristow, 1998), it is
recommended that in transport infrastructure appraisals, large and small time savings should be
valued equally.

V1.3.4 Findly, note that values for own-account freight time will include the driver’ stime, since in
that specific case, personnel costs will not be included in VOCs.

V1.4 Valuesfor safety improvements

VI1.4.1 In order to provide a consistent set of values for safety impacts, definitions are needed for:
casualty severities, accident severities; and the various components of costs associated with them.
The definitions adopted by EUNET are shown in Box V1.2. The corresponding measures are: for
accident-related costs, euro per accident; and for casualty-related costs, euro per casualty. Accident
related costs and casualty related costs should be added together to obtain the total costs of
accidents on the network.
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Box V1.2: Safety impact definitions

Casualty severities:

o ‘fatality’ —death within 30 days for causes arising out of the accident;

e ‘seriousinjury’ — casualties who require hospital treatment and have lasting injuries, but who do
not die within the recording period for a fatality;

e ‘dightinjury’ — casualties whose injuries do not require hospital treatment or, if they do, the
effects of the injuries quickly subside.

Accident severities:

A ‘damage-only’ accident is one in which there are no casualties. A ‘fatal’ accident is one in which

thereis at least one fatality. A ‘serious accident isone in which thereis at least one serious casualty

but no fatalities. A ‘dlight’ accident is one in which there is at least one slight casualty but no serious

injuries and no fatalities.

Accident-related costs:

e material damage

e policeand fire services

*  insurance administration

« legal and court costs

Casualty-related costs:

» medical and healthcare costsincl. Administration

e lost output

e human costs — pain, grief and suffering.

Thetotal appraisal value of an accident is the sum of the accident-related and casualty-related costs.

Source: EUNET Deliverable D9 (Nellthorp, Mackie and Bristow, 1998)
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V1.4.2 The variation among values for safety impacts within the European Union 15 is very wide:
from 352000 euro per fatal casualty in Portugal (at 1995 prices and values) to 1660000 euro in
Sweden. A similar degree of variation may be expected in other countries. However, in the absence
of locally-based values for safety, the following rules of thumb should be applied, as factorsto be

multiplied by the value of working time per person hour (car) for the country concerned.
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TableVI.1: Appraisal values of safety —factors on value of working time

Casualty severity Value per casualty avoided

Fatal * 43000

Serious * 5100

Slight * 400

Accident severity Value per accident avoided

Road Rail

Fatal * 740

Serious *490 Injury accidents: *1500

Slight *450

Damage only *101 * 500
Source: based on EUNET (Nellthorp, Bristow and Mackie, 1998)

V1.5 Using valuesof safety in CBA

V1.5.1 The numbers of accidents on the do-something and do-minimum networks within the study
area should be estimated using national or local data on accident rates and trends. Changesin
infrastructure types and transport mode shares should also be taken into account when estimating
the quantitative change in number and severity of accidents and casualties.

VI1.5.2 The same value should be applied to any deterioration in safety as to safety improvements,

so for appraisal purposes, one can work out the net change in safety and apply the unit values to
that.

V1.6 Growth in valuesof time and safety over time

V1.6.1 Values of time and safety should beincreased (in rea terms) over time. Current adviceis
that this should be indirect proportion to the growth in GDP per capita.
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ANNEX VI —Common Errorsin Application of CBA for Transport Projects”

Twenty-one sources of error and bias in transport project appraisal
Peter Mackic®. bohn Preston
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Twealy-one wancy of e snd bigs e spgrsisal of rempart projess oy deviifd. Thes iz o obpcisvp, defisiiors, des
rasdels snd gvelussns comerninme. Ciyeciives mey ba wacloar, scompledsly spesified or i noomi e wiih sppraisal crmeria, Dhefininom of
unlly ifes we] sCheune Optioms Bor (eEmRg may b the oaicoise. These ase ol e wearoes of dmg end model s, Dosbie cositeg.
m-.l.luhh and Doy [0 halwscs quidmliad sid mos-eerbilied detes con dll affe] e cvangion We sogped e e s
> —thai o] spprsinal of Thece bsirs i ithis i e ety nuggesiad. O IR Blarviar

i
!-FI-FI Lt ATl nghis praaripd

1. Intreduction oligeriives betseen panners in major projects may el lest
n gppraisal probdems
Hecerdy. ontcal reviess have been provided of e An momple is provided by the leaked Depammem of

spplications of ool -bhenefa anshais o tampon penjoos Transpori memao on she oreera for ranking the oady peo-
in Briteee (Mash, 1993} and in @ wide renge of nressen premme (Local Transpor Today, 19%Sa). Feom thin it
projecs in developing countries (Litthe md Mirkees. 10804, sppenms thatl mads are not appesssd solehy on the b of
In fhes paper. wr add w0 thiv lilcesee by Esimg vancos ihair traffs, stonoms and pevicommestal performeecs s
soweres of emor and hiss in the sppraisal of tanemaon pro. exprossedd i the Framewsords bui also on Government Office
jects, pamicularly with respeci ts Beitish experience, Our Judgrmem and e mporance 2 the ovemll network
P ke Bot 80 argue that appezel is so peoae o i as Furfsemmore, scpmrste cwm-offs apply & pogects. in the
1 e o wordhdess enencise. quite the reverse. The mesape in oo mmnmway pmpremme and B mon peripheral s
that sppraiss! cammoy he a biack box; criicul pulpement is of the tunk road netwerk, meflcciing the necd in speead
requmed §o probe S arengsh of every link in the chaimof  expendlinre mise widely Shan & Stricr cowl-heneflt annlysin
Jasggie: Thes shart pajer b imenided 10 Faise the coaacksiamneis spproach might imply, Remurkebly similar fssies seem o

ool saberms ovrrmmsaoms gt Tl iy thet Teope thiat e ot b ecogninesl e i Swedish insd plaing (Nilsson, 19901
al ganded The points are beinely prouped Som the moe
aisiegic W the v tseticsl, b this ples sohing. sbou

Bt ik o iy ] e in A Prior paditicsl codsnlBment

Sehemney may be dfTiowl 1 repect bevsoe of de degres

sctiial abjeciives Tlumsbser Beiidpe mught b the bea cnample e UK The
message e is thal owmline spprail nesds w corme sl

Blcally, chjcciives shoull be clese and sppraisal coieria BriesCy ealy in the progect cycie for graceful withdrawal in
shanibd Tl rectly Brom them. In prectice, conflices com b pemisible, and that commimment skould not be given in a
casiby mise Bodlirack may be Mm e i el Fom whikch makiss iU im0 withideew ol @ laer seape.
srihancomen sven |f this kas 4 negaive commersisl e, Nowe thal ‘political” covers aot caly e commitmeni of
wiih unclear ymplicasons for the appraisal criena bega politcisss. but also of scheme pomosens. This Fnnl
projects, £g. Crosemdl o the Chanme] Toroel Rl Link ke s sy case for open-indepesden sonisy of apgeaisik

may takie on & life of their owes it may be unslear whae

* Ciprerpndiang swhor The stam of any apprassal o b collocr dain of the 2using

RTINS 1 (0 B 1 e b Schemee ILnd. A righe seserved
[ TEE AT SRR R R E QI C i B

y The article by P. Mackie and R. Preston is the reprint from Transport Policy, 5 (1998) —7,
Elsevier Science Ltd., 1998
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tranel sduaion. A memiber of probloms are cncouniond:

|. Alhouph rood eraffc Mows can he relatively casily
measured, precise origine and destinagions are more dif-
Feuh o o,

2. Dalas on base amd rail piage ant commarcialy confidentaal
Surveys can be easily endenaken bt sulfer from a
iunmber of prosleiis. Foi évample:

1. Enadsidefon-whicleial salin  mirvwys ane uaally
underiaken on a ‘typecal” day in the sprng or wubemn
Am anmealisation [aceos is thes applisd 1 per pearly dala
The pevshlem is that there iv fa such thing o8 ‘Typecal’
ilay. There may be a tendomy 10 choose “alypical” dapys
wiere iransport demand is at s greaiess

4 Mewwchold serveys, pamiculsdly of deey are  self
completed. may he dominatid by housshalds (and
daya) im which & lot of wravel is undertaken.

Because dala are =0 cosiby o collect, siudies are ofien
Bawand o il collectod masy vears ago. The o ginkdestination
malrices are them upsdaied s that cverall Moas aie coomsisleal
with those obaserved. However, this updaling methasd faals o
peck up changes in ehe parem of fows

E. The study area Is incorrectly defimed

Thiz is bclicved #a be & smarce i errof aa readd
appralsal. For bedgeiary reasons celaling o data colllection
sl meodelling costs, e spady area may be guie tighily
defined. This meks knock-on elfecis outside the wndy eea
and wide-arer maffic reassignment heang  insloguately
haradhid. v s Believed Bl one of ihe sowoes of emmon in
the M23 raffic Torecasis was the mnderesiimaion uF'I-mFr-
disiance rerofing offecis,

A smilar problem has beon sneosnfamed in forecasting
thé demadd for new sions. A mdius of T ke Bas ofies
hewen weed 80 diefine the sisly srea. Howeser. this radius may
b b great Tor ses with st levels of service, parmculariy
i there mre nearty sations with hetter levels off sefvics. By
combrag], this rdias miy be oo small for new stations with
pond levels of service, péstculadiy if has feeders, and park
and ride facilities are envisaped (Predgan, 19ET)

& Incorrect definition of the beser and do-something
CHM

In most cases, the bass case wall fer B & simple Sdos
mhang’  scenano, et @ C‘doeminimum” sormamn. For
example. without (e mapr modemisation of the Wes
Cogat Mainking, considersbl: mresimen in resewals amd
expendiure on maintenamcr wold wlill B peglieed 0
amdier 40 memnlas cument levels of serooe. Alernavely,
if “de-nothing’ mesis conlinue 1o spend on renewuls aed
mainiezance thal which have bien spenl om of Fecem Years,
it is likely that traim services woukd suffer from sedeced

sprods, mmcreased labe running. deleriorating nde quality,
oo which would Pave impacts on desand. and on user
il pomeuser Benedns, C[o-pmhing” would peally mean
‘do-wane’. A plausible bascline case = cssential o e
realizm of the appraizal. Arother source of enor ks thie omis.
sioa of some do-something opions, especually low-cost
ahematives. For coample, investmenis in guided bus and,
imdeed. comventional buses are raely compased 10 inves::
ment im light rapid iransi. Where compansons e made
they ey il be Taif. For cxamghs, light faped irasds has
seprogaied mpht of way. conveational bus docs not dor; 0 it
does it is achieved @ the expense of other road maffich
Samilarly, leghe rapid crasit and puided hus schemes may
Fllow exatly the same roulg, thus negatimg the guided
bus"s mlvantages in jerma of Aevibilify and redweced secd
for imterchange. In mad schemes, junctson impesements
and improned maisiensser tend 1 pet seplecied @l the
expense of new rosd Beakding (especially byv-passes),

T, Cenhl plating of the “do-ssemethEng” aplionicoel

The cgtian thal is chosen may Be over-cngineesed, either
ai the fime or subsequently. Examples inchade the provision
of exoess capacity and, mare conlentiously. Cower-
pEnvision” for dsabled access and for safery mnd securiny.
The Latier are Believed o b one of the man coases [oF e
cost over-muns on the Channel Tunnel. wath cut-lum coses, @
£10 ballinn, being double those forecasi |Srymanski, 1995,
A, g {orimnom Causs off gosl over-funs felalcs W engihser-
ing probloms which result in construction costs heing under-
estimaied. Both the Humber Bradpe and the Chanie] Tisnel
were adversely affecied by peological probdems. Such pro-
blems may lesd 16 over-nins in the consiruction persod and
delays i archicvisg Tull sesvice. This is pamiculasly impor-
lani o Prvaie Finarce Instistive (PFT) projecis given the
high mte of descount.

H. Errers in planning assummpiinons

Many schemes sy be depeadiem on planming decisions.
For example. the BMGS wma buill on the assumplicn tha
Cenrel Lancashire Mew Town would e felly doveloped,
Comconds win developad under the assumpisoa that super-
womic Biphts would he granted acoess 1o inkand air space
throughoui the world. One of the problems with the
Shefield Supemram is thai a howsing schem i was designod
1 serve has Boen demolished. This was dee 10 long, plaming
timescales, The dais wead b Forecas Supermens demand wene
nire: wears old by the ime the syserm opensd (Local Transpon
Tieadary, 19%6h ). As a resalr, the overall siee of the public irans-
pat mmarkel in the coradoes served was overestimased and
imicial out-rum demand wus B milison picscngers por aanum,
comgpared ro & forecast of XX million.
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%, External factors incorrectly fonecast

Moot trampon forecasts e @ wm dependent on e
of extemal factees, e p. populilsoe, income, BCOnmE Cliv-
ity anid car awnenhip Cehich aaght o be an inlernal st
Bail is muslly messured exopenously . These are rarely fone-
casd poowrasely. partioularly for schemes with long planning
peniods and bong progect lives. For example, the shorifall in
forecas demand for te Tyne and Wear hBzieo (opened in
e lave 1970sfearly 1581k was anrbaed 1o Being Basad on
o er-aptimistic Forec it of living andand ssd hence the
propensity 1o icaee] on Tynetsle, which had ihewr origing in
wiwdies mmderiaken in the |9s (Fulleron and Openshaw,
(TELT

18, Transpoet inpats e

This may eesuli whn avel speals, srviee Bogpencics
and fares ape mot as forecast. For csample, Shefficld Saper-
tram was forpcast in have a speed advaniage over nival bus
wervioes. Howeser, due o junction delays and rowe varia-
o, these speed advontages have not materislised. When
bl Bransgont infrasruciune i3 being provided, o paniculas
ohlens is in determining the roguensy of servige, spied of
the sereices, other service quality aliribuies and the Fares
that opermon: will introduce (see, cg. Nash, 19920

11 Model ervaer

The madels used 8o forecas Be impact of Iranspon
inveslments may conlks subsisatal emor Apan from
mzasaermen] grror (discessed aborve), (ot singves of
ervor ingluds:

1. Specification ereor. The medels ssed mary fail o ke it
accound the impsc! of key cxplanatody varahles, eg.
nswme o may mis-specaly the olfect of an eaplasatory
wvimnable le. g the elatdicitees b boon weoomgly meassad )
The use of global mverapes (e.g. a price elasticity of
=15} may be pansculerdy meslesding

2. Lack of wansferabilicy. A model sucoessiully developed
i e arei Gl & cemaln point of me may Bot be ramsber
able o anather srt ssdior mloiber potas of Dime.

1. Agpregabiom error, Modeli, ¢ g the kagi, see oflen cali-
brated with disaggregate dala Bt appliod with aggregaie
data. This will lead 1o bias ax the average of a sct off son-
lisear functions will not he che =ame &= @ mone-liscar
Femction of & 21 of averapes (Westin, 1974).

4. The scale fsstor probdem. Models hased on stated pre-
fierence alaia s the bogi model may be sffecved by this
technical probless (uee Bates, |56G8). The upshor of this i
thanl although relative valustionss: willl be unhiased, foee-
casiz are Hkely v ba bigsed.

Thes: crrors will i he o probless o ey are random, as

they will camcel mn and there may be & Eale-olT hetwesn
measuremenl  amd specification error, wilh the  Formes
incfeasing sl the laticr decrcasing an model comploxity
increases (Alonsg, 1968), Bowever, ihese orreer will be a
proflem o they ane syslomalically in one directon o
aeother. In practice. madel emore are difficult 10 detect as
they are often swamped by input dsta smons (e Sectons 4
amd 3. Sections W and 10 abave).

1Z. Inferactions ned taken inbo sccemnl

Mlany tramepon imvesiments will have effece: om rival
iranspon markets. The respomne of these operabers will be
diffical o forecast. One of o Beanires of the Shefhisld
Suporiramy has been the vigoroes compettion lrom the
aival bud cofmjanied winch wak nid énvisiaped gl the plan-
ning sage, Saailecly, it secms Thal the Eurclunnel Gadled s
ankicipaie The degrey of competifom il wossld Face Troom rival
ferry comnparaes, Many studics of light rapid fransit sysems
fail i ke mio account the impact of re-congestion o the
road network. despise evadenoe that arund 53% of ihose
wiho e imanially Soreeaon oo switeh from med (o raped irensic
will wwatch back (HFA, 1901, Preansn, 190, A pamicular
proddpm For evien muajor peblic ranspon achames 54 g the
Mecis om the parailel road network are likely 1o ba marginal
ard emporary, and bence difficdk i measure (Younes,
1994

There may also be imporizsd interactons wishan the trans-
ot market served By & transpon investmeent. A new rosd
may initially redoce congestion on parallel roads, bul the
edacéd jolmey times on he parallel el will anrme) rel-
fic bock from the mew moad (this s eoally e ino
acodsssr) and anrsct beand meEw el (indsced dennand —
which umil recemly Bas sl bien wken imo pocoum) [se
Cocmbe, | 984]], The release of faiost road tralf demand i
belioved 1o be one of the diminsst fealures of the W25
Similarky, an upgrade of a rail Tire og the Wesd Cossd
Whain hing) would need 1o ke ingo sccoduni @ peaction of
rival operseors on other bnes (eg. o the East Coast Main
line for Loadon—Cilasgow waiffic o on the Chilizm line for
Lesdon-Bimmaeghesm waffic.

LA, Urvmamnics nal laken inle scooust

There are a number of mswes bere, Firtly, disroptaen may
have imporiane effects. For example. it was forecast thai all
suburban milway wers would mansfer @ the replacement
Meschester Metrolink service. In the event, only aroend
taree-quaners did s This was beleved o be dos o the
fat (hal he siborhas rail sevice wos suspendad for over
a vear whilil the Metrulink was heing buill. Some mil e
fonmned alferroiivcs whach dhey coftanesd o s after the
Ilistrodink wor opened. {Vauplan s Cesg, 1954,

Secondly, any new prodeci may be egpecied Eo Build
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i demand aver time This @ refemed b a8 fe product take
of] cuve, Thin s ofien negleoed. Por example. i pew
wialions s Wes Yorksher, ru-posl evafuation found cheri
i ik domand ep b Evw years i resch g egialibeim
vels, wiilk demaul i year 1 only beag 5T% of dlal in
year 5 (Preaton, 1987) Soch & leerning cures iy
panicnlady Empon o sckde & PFl projects, o rels
lively Righ mievest rmtes will discount benefils in Datune
VERTY

Thindly, where mew technoliogy s miroducod, g Teth-
tub” effect is ofien |pwored. This phenomenon descrbes ihe
wflfect of uterSahility aver lime. Enifally, s s Righ o the
technalngy cbisin leething peobiems. However, over time,
usselaabliry regdly decreses only in nae gemly over Lms
& the axset wours ol (Caosdweard, PP 1) s Blely S tha
spperaizal of Eieveier nol serviees didd e eakr s i) sousl

4L Prajoct 15 iscarrecily assevsed

Project lives o usually based on the evpecied iechaical
lafe ool e s, B swonme vases, these may be misjudgml. The
M year poject life nsed 0 assess the Yicinna line nins
fonks excexmeve. Howner, preem dmommiing. cxlensines
o prmject liven fron sy W6 50 yeain dne undilely (o hive
o major i mpact on appraisal. Mo prollemalic s whese the
eumsiic if siakel life of & prodec (s shatamisly les
e e technical like of the proect. An evample of the
frmieer i8 e myvasimenl in siram baomislives i the Brdis
Hail modernimtion plan of the | 950 whoee ccomms Sves
were cul shart by sdvances in dicse] and electis baoomolion
technalogy, An grample of the laier i te Aracined b
change. There was a demand for s Faciliey s g b sation
undl depot. whvle the bus indusiry was puidicly ined and
cumled. The reforms of e bus sy ollowing i
1985 Trangon Act effectively ool seay te marke for
this Faciliy,

15 4 mantiliatile smpars amidled

n some mstamces, inguts which could essily be quasts-
Bl mw ancluded Tnom e malyals. For gxample, the dis-
raption effec (6 werms of corgesiion, les of Business, gle.
of the comaucton of the Stefeld Supersm wes i
chaled in the scheme appraisal, por was the loss ol poadd-
wwill sowands the scheme tha the disngion cosnd (ahileugh
s iy moee difficult to seaseer), Similaly, walilog e
were umimed froes the sppraical of the Bradiond Inice-
change, eves thoagh Beee were likely o increase e 8 sl
il ifhat ichesie Pertiaps the mask ntreinin cusmple nf 1quss-
lifzhde imgect being exciuded o B cuclusion ol user
herefits in arhan rel appesissd @ the UK (e, e Mash
sl Peesion, 1%L This policy seems likely w0 he
continecd by ke [fice of Posmger Rl Froschinieg
(THFRAR, 1,

Ih. Treatmend of mes-quanifiabe [mgdcts

One of the main cnbeisms of cosi—Ssemefi analysis is thal
mpacts which aie dhiffcoll in cvelmss = money lerrm ane
ercluded Hiwever, this iy be sidicweal by using cush-
tmtive approeches inhes poliscally deivend 10 ke Tow
mpects imin aocoum. The problem of whai Mishan
{155 calls “home and nebbii siew” then oo, 1T you
ks one hoess amd one rabins, wo matter how you combine
them the moe of hooe dommaies. the siow, Similarty. of you
faks e wri of quaniidiable tepects aml iwe bt ol son-
quan|ifahle jmpsis in s appimiaal, oee =l may demnae
Examples molade the Channel Tonnel mil link where con-
ventimal cosl -Boweh sl yus (eevoannd B soeth Londiom
mnte, hul where mavinonmental sl soonomic develapmen
Lol jand paldical) e Gvounsd the ee Lomdis roule
Similarly, alihiregh conveniingal cosi-tenehl aasisis @
the ks indiceed that mll lises. g the Cambirizs Cosal
limez, shszbd b closed, non-guanifiable factors. ¢p devel-
opmenial faior and son-use values i pariselardy exvicnes
values . muend that o wech decidin v ralken, Con-
wersly, i is ofbén mrpeed ihal poed projeots depeml sucsi-
wively on ghe queniified CORA (e Depammens of
Teanspon's Cosr-Benedr Analysis compuier pEmgrami
resaln with madeguane weight wing gen i the mevinon-
mienial ety Wikl we are arguing s thal the perdbiem o
ol 0 s wilh inchulding nod-geanishable impacis, bl in
mesrsing fheir relifive imputinee wia-d-vis quinlifiasle
impacty. il crienn analysls may maist s thin respect.

17, Inenrrect valwes used

Althongh the impacis of 8 sheme may e coresily
appraised. thew valusion may memain contreversial, m
perms of waless of Hme, conboverecs shll euist seganding
e war wl cxquily oo hehavinoeal valses. of sane mixs of the
o, By il Metween working, snd non-wiwking time land
i particulr, the lamer's divitios bebwosen comnmimg and
caber pion-work neme ), o) the Eemiment of smsll r=e waye
ing= In wrms ofl ihe valoe of hiz, e main dobee |5 botseen
tha use il beal analpidl of willssgness L gay approaches, or
sttt cnmilsation of the ren. Similarty. in ierms of aov-
ambithela] vk aTod], B NS CONITVersy revilves around
the e ul stamwdards drives or wllingress o pay approsches
Prissibly the ¢ lnsic example of e use of wemg values was
in ihe thind London Al inguiry whes e Nomman
Chusch m Ceblington was valusd by s fwe insarance
wnhine, cresimg @ Tocun fin derison of e ewiire Cosis

Betell Anslysis spprosch (Sell. 1970

1. Duubde counting

There |5 o posbaiey thil cemain mepacts may b mchalel
Twige of poasibly thro times @ an gpprersl. For cossple.
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the primary ispact of & FERspon scheme may b the moduc-
tied in Wawel tmes The sscondary impecd i spreeed
WoCesEiniy w0 werdh, el dnepe md beisorne |aTineL
The wermiary (mpacy ik ve derease’ Scnime acoily Thal
il wrmapon aleme his pramoled Provided  peneraind
wevel has bees corecily forecast, ull of fe secondary
rpacts el meost of the 1EnEY impacts @e merely diown-
ST MR o the pranr) e, Thest Lefars
mpacts that are nod dwectly relaied o prisary (mpaces may
B nelsted v @ muimplier effect This mey be considered &
st in than & sl ivveames chewhese weuld fave &

1%, Tramsfers

These nevd w be comverily jdentifed, Expmples of (-
fzrs which are ofies sl kdesnied include raxes, pranes and
iubuidies, revenue, redocions in wage mes (0 gsis oo
empleyen, i kss 10 emphorvoes) B iDCELSES (0 pIoperTy
prices (0 pain 8o propeny seliers Bur 5 s o propeny
Buyersh [Mohnag, 19%09]]. Employmem effecs may often
sellerr manaleis of jobs FIman e ared b maother rrher an
wet gl This may depesad on the defisieios of the sudy
ares deer Section ). From @ smtioal porspecuve, | the
Bt - Wea Crismarsd] schese Baking Losdon's Liverpond
Sirest ond Paddingion smions belps oo snnact jobs wn the
Ly af London which otherwine weild hove gose o Pars
of Frankfwrt, this s & net benefin. Prom & Esopean pengec:
pive, Wi (a0 mansfer wieh reEm besefil. Trans
oo, e the Paris=Brussels - Amsrerdem high speed
il L asfies encoumer prohlems of this kind

P Trentmead of sysrms +fTocbs

An example of this 5 where § series of hy-pasies anc
appraised im msodstion from each ether, However, oollec-
tiwely they may represent o major apprele of 4 uel moad,
T e repowied (ansd greensed s aflic thal the Fung poae
pimrmcis is nol faken mis accound in ihe Edindiisl by-pass
sppraisad. The apprassl of schemes o dw ARS sl AR
LeeduBiradiord-Stiphm—Kenudal pmte 16 8 relevan) case,
Amnther caample coneema aipodt plannifg. Typacelly, air-
P development plans e made in pailation B cich oter,
ihai is msmang the abtractivenes of other arpaorts i e ssiem
pemmiTe conssant An improvemen] 6l neeit A may Be perdy
il by e divversdion oof braflic Srom aapont 8, Il the oo
nimmis effecis on B e ool comsidered in the spprasal Ths ey
be durther compowsded if arpan B i sl conlemplating
axpansinn. There hes been sinme congein thal Liverpaonl and
Mmmchesier apporis anm in this sbastion

Comoenily, seme mfraanachene miay e bulll in asicips
tion of & sysems elles) el docs pell maleniahes, Por
example. one of the remons M the low sl levels on
ithe Humber Bridge s fal @ ls sl oonmected i che

muinrwsy eofeork Indecd, the exisienoe of the Hmmbes
Aridge was one of The drving forces hehind the all B
a0 Essl ool miswrwas

21, Hules chunge durisg the plunning period

An exumple in the Manchesier Meirolsak {see Table 1L
This m tum relaies b e loag plansing penods for major
frmnapar infrmdruciune {see also Sections B and Y3 Inthe
case of de Mmchesier Metmlink scheme. the plammng
penod s some 10 years, whily the concep of & Puoc=Yio
link in Mlanchesser has a planming hisory of some 100 pean.
At u pesul ol s long planning persds, mraaspon schemes.
amw vulmemble v polibeal, foeecisl and economic mk
mchudseg chanpes in e pppraisal crifena in the middle of
dw planning peveris. The Birmingkam Morkem  Heliel
Hosd has also beaen sffecied by relle changes concermng
B financul and lunding envennmeni

11 Apprabsal optimism

Thhis is arpeahly the preaiesd peobiem of all sd has bees
well documemed by [Walmaley and Picken (199250 and

Prcieredd (198493, pamculery Tor wrhan el Tt siesns. from
berefin being evereasmated il coms underestimaied
Locking m the X pobless we hove aheady wlentified,
we helieve the followisg may comnbgie:

| Pror pobicel commitmeni (Sostion 3

2 Owverestimares of existing iravel solumes {Sectios 41

3 Full range of low oomp lee’  oprinns
omiired; perommesce ol bae cowe unrealistically poor
(Sathai bk

4, Subsequenl gold plaling of the ‘do-something’ option
iRection T

5 Owgrestimae of populition sl ecobomic  grosth
iNection Ui

. Owerenlimate of the perfonmance of the sew ranypon
(esiliry, panicalary in 1emm of speed MSection 110

7. Underestimae of de renction of rival oransport opermoes
and infresreciure nwners {Seoion 135

8. Fasleore [0 (ske into accoum the siow buikd-up in demand
i%=chon K3

8. Asser lives overestmmanied | Section 141

1, Quuastiseble cots exciuded (Section 158

Il. High valustsms snached w scheme bomefits (Section
175

11 Bepetsy coumsed revicr or oven three imes | diffoecnt
pares of tae appraisal {Section [B)

W i3 our pdprmest thal thess 12 problien dend i st
ytematically s as in promoeis appraisal opbinas. The
pighi piher probdems, m our pelpeieat. e ew 15l o
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& P Slwiee J PronnesTrannpman PFulicy 7008 J T

ut aysicmatically w0 promoie sppraisal opimism Tahile |

1. Unclesr bjectives may help promote of roduce 6 unie smaspart 4 onlln, fivomsted 51 voat vl |
provgects of @ schome peing alwsd |Secten T

2 IF the siudy area Is defined 00 tighily, this may reduce . L Tpe
forecma ne benefits jeg pmi and rde schemes) or Cipital cowia A = K] FLE™
crease mem (M2 —recongesiion effects mor aken T Taring cies - 33 = 48] - N30
imto accoun} | Sectian 1; Lo bererian l:ﬁ 'b:'”

% Manning bias may snise doe o developmenis shar were "'"_'ul P “ i
eupected oo mie place Bt diid not happen (e g Centenl

Lercushire Mew Townd af wete ool eypected b lalie
e bud dhed (0. p. commemcial dovelopment amomd e
M5 (Bection Bi

L Model emor may lead o under: ar oversssimaies of
ampacts {Sactiom 11K

5 Pohlems wish rransfen mod commonly oocur whea an
gt s ingaben] g 3 et Reenglfin bt da in Gt mes e
Huoswever, in wyma casts 3 sl beechi may be iresicd
misaakendy m2 o tmnsfor [as pevermed with rail reverse
Irom non-bus wsers i the Cambwiss Cosss fine closome
sndy (Section 191, Supden, 197X}

fi. Chmiusion af nan-qusatdfiable mpacts (Section 18] anid
wpulem effects (Seotion 21) may go ether way,

7 Rule changes during the plannifg periind may increse or
gy the chanoes of p scheme puing sboud, wich e
latmer being the more comsmon (Section 21

AN, Cpmelusdon

The atve checkiist suggests W s that appraisal opt-
ik |6 e preaies danger i lanspor invesiment analywis
Appraisal oplimism  happors  brcpuse e infirmateon
contained in the apprisel irmds fo be owsed by scheme
promoers who lave obvios Bocentives o bias dhe
appraal—delibermely or @vwitingly —in one o moer of
ghe ways descnbed pbowe Thed |8 3 perticelsrly scine
prublem if ihe schems is in the public rather than privaic
acter, since the nonmul commercsal checks and balaices o8
eTcEasive opimiem do nan apply.

We can supgest thiee antidoies. The fird i 10 have
wipithpn-ofguarkalpene, geoepd Whobt NNCOoE i W 0 own
the appasal repeme ke than the profeces. and e envse
that the apprssaal is fesarsd, The socund i b capose propcs
in apen senilmy 8 public mquiries, with sdeqiile resunces
wenilable 10 cross-caaming the seheine promoiers. The dund
|5t e m [iof maowe o e -pent ovaluation thas i cusnenly
dote. Spstemai chocking of wial actuslly happened rels
thwe 1o Boeecmd b mn impanon discipline.

Aerkimerm fed prmernes
Thits peper was inspired by a short coires on - Tranepon

Invesmmen Ansdysis’ rem of the Usiversty Lends im
Fehpuary 197, We would like 10 thank the siudents md

Bl ool fuian | &a 133 £

— S I ————

our eaching cedlesgues (Professms (heis Mash,  Allan
Pearman md Migel Smigk) for their inpots w0 thel couse
Aurry ervants o Eeaiken concludiods ane, of coiifsd, oaF o

Appendin A, Changing rubes during the planning
period: am lilsiration

Thee Meredink scheme unbersenl teo evalusomas relaed
HWWLHI“JHHE'“?[EMFTE, 1'9E5]
GMPTE, 1971 These are shorwn im Tabis 1, slong with a
later, unjubdide], evaluaton underisken iy Bill Tysan

The 1984 sm LUET submussiom were broadly sl
although e Fanier had mon sdegeately sten inlo scooun
ihe effecis of e devegulation. Both give a benefa cos ratio
of around 1.5 The main benefit is that of time saimgs i
users of the Meirnlink. However, new governmern fanding
Fuiles wmeenl thal such user Bersfils can ool be mken Bl
soomnl  [Depanment of Toaspor, 19989 In Tyso's
dvialiation, ikt beaehl ane eaclided, o e mil operalisg
cowls ond reveaues, presuimably om the haais (hat evenosy
and eosts will be perfectly matched. Is Tyson's evalusivn,
the main benefn (5 the medection in subsidy des 10 with.
el of Sectin 70 supgeert Tor the Bury and Adinechem
il lines, eguinalenl 1 £36.58 millina over ¥ years (the
remaiging £1. 31 million of operating sosl sevings are due
withalirrwsl of iemibeved b servici ) The other mmain bem-
efits are pon-wser bemefiin, of which L6 million are dee &
congestom pefeel and ET milbion dee o socident neductiom.
Unaler these new evalustinn rales, the Metrobink scheme st
has n benefitsnsl falio prestsr than weaty. I ls eeticeahle
lhat son-sser benefits are eslemaled as ondy Beisg suund
MPR o wsar bowarfite. I8 ulsn sodmia likely that a lafge ele-
mewi ol user benafils e Bein capuied @ revsaue in
the Tyson svabestion, lirpely s the rewsl of higher peak
Eares,

Heferences

Adew, W, PSR The yukivy of das ond thet i il deaigm of jos-
dationh pmdwle Highaay Resamih Bavend #1, 176 |42

Taws, 11, 180 Eopsorers s 18 sl profooce sselpals Gl
ol Winnimgin® Fvosiim 4 aia Palia j 77011 i

Comrmibs, 1F P8 Spwciad Lo o Tinthr Tr LTS
| B P




