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Abstract

This paper examines the current application of transport appraisal in the UK, in particular exploring

the partiality of cost-benefit analysis (CBA) within the wider multi-criteria analysis (MCA) process. It
argues that applying a quantitative assessment of the varied impacts of complex transport projects

can only be partial within the CBA. Analysis can overlook social, human life, environmental and built
environment impacts, and projects can be inconsistent with the planning strategy for an area.

The application of CBA is critically reviewed using two case studies: the proposed upgrade of the
South Fylde railway line and the Heysham-M6 Link Road, both from North West England. A
participatory MCA process is suggested to help improve the process of transport appraisal, as part of
an improved public debate on transport investment priorities.

1. Introduction

Transport appraisal involves making choices between different projects and funding allocations —
deciding which projects, and of what form, might be the best spend of money. The decision-making
process can be complex, including estimating likely impacts of proposed projects across multiple and
sometimes competing goals, and assessing how projects might best support urban planning
objectives. Different approaches are used to appraise projects, and there are often a suite of studies
that make up the overall appraisal. Within the UK, the Green Book (HM Treasury, 2003) sets the
basis for project appraisal. Extensive guidance is given to practitioners via the Website for Transport
Analysis Guidance (WebTAG) (Department for Transport, 2017). Project options are first examined
and assessed against the five cases — Strategic, Economic, Commercial, Financial and Management.
The best performing options are subject to more detailed appraisal and a final option(s) is usually
taken forward for implementation. Multi-criteria analysis (MCA) forms the basis of transport
appraisal and cost-benefit analysis (CBA) is an important part of this, particularly in the economic
case. The Business Case is seen as the five cases considered together and the Appraisal Summary
Table (AST) summarises the analysis. The appraisal is usually carried out ex-ante (before the fact),
comparing the difference between the ‘without project’ and ‘with project’ cases.

CBA is known more accurately as social CBA when applied in relation to governmental investment,
i.e. where private costs and benefits are replaced by societal costs and benefits. CBA is rooted in
Welfare Economics (which uses microeconomic techniques to measure well-being at the aggregate
level) and is based on the notion of the rational individual, where a person makes decisions on the
basis of known costs and benefits. CBA is described as a practical way of assessing the desirability of
projects, involving the enumeration of: “all the relevant costs and benefits” (Prest and Turvey, 1965,
p.683). There is wide divergence in views on the use of CBA — it has “fearless champions and resolute
detractors” (Sen, 2000, p.931). There have been a number of reviews, including highlighting the
potential sources of error and bias in project appraisal (Mackie and Preston, 1998). It is widely
acknowledged that CBA has many potential problems in application and is sometimes flawed; but
that it remains a useful decision-making procedure, superior to alternative approaches (Posner and
Adler, 1999). A perceived strength is that CBA allows value judgements to be made explicitly (Brent,
2006). Comparisons are made relative to a previous time of ‘pork-barrel politics’, where funding was
obtained to finance projects benefiting particular constituents and with little transparency. A
formalised process means that projects are funded against clearer criteria. For the more forthright



advocates, CBA is viewed as providing “much of the information needed when making decisions
about whether to approve an investment and how it might rank when compared with other
transport schemes competing for limited funds” (Worsley, 2014, p.17); a “framework within which
impacts are quantified on a consistent basis, forcing decision makers to face up to numbers” (Mackie
et al., 2014, p.4); and, even, an example of “decision-making by democratic consent” (Mackie et al.,
2014, p.3). The current transport appraisal process is put forward as rational, transparent and
objective, providing a useful analytical framework for decision-making (Worsley and Mackie, 2015).

But, alongside, there is a much more critical debate, with concerns that the final benefit-cost ratios
(BCR), and prioritisation of resources through CBA, significantly depend on the assumptions taken
and application of the framework. Kornhauser (2000, p.1037), for example, maintains that its
“justificatory foundations remain at best suspect and at worst in ruins”. Others suggest CBA is
unsuited to prioritising investment in public policy (Neuburger and Fraser, 1993, Ackerman and
Heinzerling, 2004, Ackerman, 2008) — including investment in transport projects (such as Self, 1970,
Adams, 1994, Naess, 2006, Dimitriou et al., 2012, Naess, 2016).

The contribution of this paper is to critically review some of the voluminous literature concerning
the use of CBA in project appraisal, from the perspective of attempting to make the case for
investment in public transport in North West England. It focuses, in particular, on the potential for
partiality in the process. Two case studies are used to illustrate the issues found in practice: the
proposed upgrade of the South Fylde railway line and the Heysham-M6 Link Road, both from North
West England . The commentary reviews the problems experienced — including the limits of
guantification, additivity and the weight given to time savings, discounting, distribution and equity,
and accuracy of projections and poor progress against policy goals. As an alternative, principles are
given for a participatory MCA approach for use in transport appraisal — whereby potential transport
projects could be discussed by multiple actors, and estimated project impacts assessed relative to
local policy criteria. This type of approach could potentially contribute to a strengthened
communicative approach in decision-making (drawing on Stirling, 2006, Macharis, 2007, Macharis et
al., 2010, Dimitriou et al., 2012, Leleur, 2012). The paper argues for a strengthened critical debate on
the use of CBA in transport appraisal, suggesting that there is too little discussion on the
fundamentals of transport appraisal and, instead, only a continual refinement of approaches within
broadly the same framework.

2. Application of CBA: Incomplete Costs and Benefits

In historical terms, CBA can be traced back to the French engineer Jules Dupuit in the mid-
nineteenth century, but the basis for the approach is developed from Jeremy Bentham and his
concept of Utilitarianism. The best moral action is viewed as the one that maximises utility, i.e.
achieves the greatest happiness of the greatest number (Bentham, 1776, Van Wee and Roeser,
2013). As Rawls (1971, p.20) explains: “the main idea is that society is ordered, and therefore just,
when its major institutions are arranged to achieve the greatest net balance of satisfaction summed
over all the individuals belonging to it.” Utilitarianism is viewed as a problematic basis for
government decision-making on a number of levels, with concerns over welfarism (results should be
judged entirely by utility, i.e. the use for individuals or society), consequentialism (the rightness of
actions should be judged entirely by the results), and sum-ranking (the aggregate total of utility is
the criterion for judgement) (Neuburger and Fraser, 1993).

1 The analysis in the paper draws from the Sintropher project (UCL, 2009-16, for the EU INTERREG IVB
programme). The Fylde Coast is one of five demonstration case studies in the Sintropher project, the others
being North Hesse (Germany); Valenciennes (France); West Flanders (Belgium); and Nijmegen-Kleve (the
Netherlands). The South Fylde Line public transport options were considered in Sintropher, whilst the
Heysham-M®6 Road Link is added as a highway project comparator. The projects are not given as typical
projects, but instead to provide illustrations of transport appraisal and the use of CBA in practice.



The timeline of the use of CBA is well documented: first being applied in the 1930s in the USA to
prioritise between flood prevention projects (Naess, 2006). The application of CBA has grown
tremendously as the number of infrastructure projects and level of public sector spending has risen.
CBA is now applied to a wide range of projects and policy interventions in different domains, and
involves a range of different approaches, including cost-benefit analysis, cost-effectiveness analysis
(measuring the progress against objectives as well as the costs) and cost-utility analysis (output is
measured in one dimension, e.g. quality adjusted life years). In the UK, CBA was first used in
transport planning to prioritise between proposed highway schemes, but has since been applied to
public transport, cycling, walking, public realm and other projects. The CBA is used as part of the
wider MCA to help decide whether a project is suitable for investment, and usually a positive BCR is
required for funding. There is evidence that the BCR is sometimes overlooked when appraising major
infrastructure projects (Annema, 2013) and even road investments (Nellthorp and Mackie, 2000,
Odeck, 2010), yet the CBA is still an important element in the decision making for the majority of
transport projects in the UK.

When applying CBA in practice, there is an assumption of completeness — that the CBA covers all
relevant issues and that consequences can be identified and estimated (Sen, 2000). However, the
estimation of both costs and benefits are often problematic in transport projects, particularly where
the projects are large and complex, and where there are multiple factors involved with the
estimated impacts of investment. The coverage of issues and monetisation of costs and benefits
becomes partial and hence the resulting BCR becomes unreliable (see Figure 1). Ackerman and
Heinzerling (2004, p.207) have labelled the practice of CBA as “complete cost — incomplete benefit
analysis”. This underestimates the difficulties with some transport projects, as the partiality can
occur on both sides of the equation. For example, impacts on the environmental and social and
human costs and benefits can be difficult to quantify — there is a problem in trying to quantify issues
that cannot easily be quantified. Hence, we would argue that complex transport projects often lead
to incomplete cost — incomplete benefit analysis.

Where impacts cannot be monetised or quantified, they are often given less weight in the MCA — the
guantitative evidence is given precedence — hence the MCA is weakly applied, in particular the
Strategic Case. Of course, the alternative approaches to appraisal can suffer from similar
guantification issues — social impact assessment (SIA), environmental impact assessment (EIA), and
indeed MCA, can all suffer from incompleteness if there is a reliance on purely quantitative data. Self
(1970, p.255, p.260) encapsulates the problems with the use of CBA: “Many of the judgements
relative to the appraisal (and calculation of the likely impacts) of a transport infrastructure project
can only be reasonably expressed and argued in fairly broad terms [...] they belong to the arena of
public debate — and not to a world of endlessly hypothecated and quantified sums [...] ultimately,
they can only be taken through a series of policy judgements, which should be as open and explicit
as possible, and supported by relevant information which by itself can never be conclusive. Greater
rationality in the final decision is not helped, but hindered, by the use of notional monetary figures
which either conceal relevant policy judgements or involve unrealistic and artificial degrees of
precision. Those who suppose otherwise are heading for a peculiarly dreary version of 1984”.

Others take a more conspiratorial tone, questioning why the process is usually inaccessible to
everyone but the transport economists and specialists in the field. Ackerman and Heinzerling (2004)
suggest that this allows analysts, and also the politicians, to hide their vested interests behind a
supposed technical debate. The process is viewed as encouraging the deregulatory agenda under the
guise of scientific objectivity. Naess (2016) similarly views the use of CBA in transport as an
inaccurate and biased process, favouring highway projects over others.



Figure 1 outlines the impacts that are used in the WebTAG Appraisal Summary Table (Department
for Transport, 2014a). It can be seen that the BCR is mainly a function of benefits to non-business
users (commuter trips, measured in estimated time savings) and business users (journeys
undertaken during work, again in time savings), versus often poorly quantified estimates of social
impacts (commuting, accidents, physical activity and journey quality) and environmental impacts
(such as noise, air quality, greenhouse gas emissions). Many other important impacts are seen as
being monetisable, but to a less ‘robust’ degree (such as reliability impacts, regeneration, wider
impacts, option values and landscape), and hence are not used in the CBA. There are also wider
impacts that are viewed as not being capable of being monetised, presumably as yet (such as
townscape, historic environment, biodiversity, etc.). These issues, and others, are sometimes
incorporated in the wider MCA. In projects where the unquantified issues are important policy goals,
then the BCR is partial and, we would argue, fairly meaningless. As a result, the process prioritises
the projects that perform well in terms of estimated time savings, and these tend to be highway
schemes and/or projects in the large urban areas — hence the accusations of bias.

The AST provides an assessment against wider criteria and is broadly representative of the concept
of sustainability as three pillars, with economic, social and environmental objectives (Giddings et al.,
2002). The weakness of this interpretation of sustainability is that there is often no strategy or
project that satisfies all criteria — and then the economic objective is given priority at the expense of
others (Hickman, 2018). In addition, the assessment of transport projects against a common set of
national criteria, as set out in WebTAG, means that local projects are not assessed against local
policy objectives — which feasibly may differ quite considerably by context.

Figure 1: Incomplete Cost — Incomplete Benefit Analysis for Complex Transport Projects

B ALL IMPACTS
— ——

- —

~
- ~
/ ™~
s ~
e ~N
Va ~
7/ * Bu5|n2§s users * Reliability impact N
and private ] N
/ - on busmess users
sector providers N\
// * Commuting * Regeneration \
/ and other uses * Wider impacts \
* Accidents * Reliability impact \
/ * Physical activity on commuting
f{ i and other users \
Impacts that are * Journey quality Impacts that can \
[ quantified and « Noise = Option and be monetised but
I monetised non-use values are not reported |
Ai li i
* Air quality » Landscape in the AST ’
l * Greenhouse gases [
\ /
\ /
\ * Security * Townscape /
\ * Access to services * Historic environment /
N * Affordability * Biodiversity /
AN * Severance * Water environment . /
~
N Impacts that are e
~ not currently s
~N feasible to - -
™~ - monetise >
~ —~

* What if the issues not captured in the CBA are important?
* Should impacts be traded off against each other?
* Should different actor views matter - including political and public acceptability?

(Developed from Department for Transport, 2014a)



Many involved in performing transport appraisals perceive that the most important impacts are
being captured, and that over time more and more impacts should become capable of being
monetised. The onus is therefore on incorporating as many factors as possible within the CBA. The
BCR is usually critical to the progression of a scheme in the UK, with project ratios in excess of 4:1
classified as ‘very high’ value for money; those between 4-2:1 as ‘high’; 2 to 1.5:1 as ‘medium’; and
between 1.5 and 1:1 as ‘low’ — suggesting, too strongly, that the final BCR can give the answer
without too much consideration of wider issues. Schemes with BCRs below 1:1 are classified as
‘poor’. Only those schemes over the 2:1 threshold are likely to gain funding (Worsley, 2014). There
are a few well known projects which have gone on to be funded where there were relatively low
initial BCRs, such as the Jubilee Line Extension and Crossrail in London. In the case of Crossrail,
‘agglomeration’ factors were subsequently added to allow much improved results. The process was
changed to provide a different result — the BCR increased from 1.8 (with the transport analysis) to
2.6 (with the transport and the wider economic benefits). In other cases, a low BCR has been
ignored, and projects were justified for other policy and/or political reasoning (Banister, 2007, Jones,
2015). However, these are relatively rare occurrences and, usually, a good BCR is required.

The use of the common monetary standard within CBA is very attractive to decision makers,
meaning that all projects can be considered and assessed relative to each other, even across modes
and contexts, with the evidence summarised clearly as one ratio. If decisions are taken in a
centralised manner, say at the national level as in the UK, this is an important feature, as there are
many projects to be considered, and the level of local knowledge is limited. A common view is that
only the benefits are likely to be underestimated, hence if the BCR is over 1:1, or ideally higher, then
the project will only become more economically efficient if further impacts can be identified. This
has been the case with agglomeration impacts (Department for Transport, 2014b) and regeneration
impacts, where additional benefits are sometimes estimated and added into the CBA process
(Department for Transport, 2014c, Smith and Hickman, 2015).

3. Case Studies: Comparing the South Fylde Line Electrification and Heysham-M®6 Link Road
Two case studies are used to examine the use of CBA in practice. The case study approach is used to
illustrate the issues found in practice and to give a detailed, nuanced examination of the cases
(Flyvbjerg, 2011). The first example is the South Fylde Line electrification project, which aims to
provide better connections to the south-east of Blackpool, through the Fylde Coast and onto
Preston. A number of options have been appraised (Jacobs, 2015) — the main possibilities are
electrification of the existing rail line, tram extension, or tram-train. All of these would provide
additional public transport capacity along an under-invested line, replace the very old rolling stock
(30-year old Pacer trains), and also provide improved accessibility to areas for redevelopment and
regeneration in South Blackpool. The Fylde Coast sub-region is made up of Blackpool, Fylde and
Wyre, with a population of 328,800 for the Fylde Coast sub-region and 142,700 in Blackpool. The
region has a varied income profile, with areas of high income in Lytham St Annes. Blackpool has high
levels of deprivation and has been labelled as ‘England’s most deprived seaside town’ (BBC News,
2013); with the wards of Claremont, Talbot and Bloomfield experiencing unemployment levels at
over 10 per cent (Office for National Statistics, 2013). Justifying public transport investment in
deprived contexts such as Blackpool is difficult, as there are few user or non-user benefits to be
demonstrated.

The two investment options considered for the South Fylde Line are: first, a proposed tram
extension from the existing Blackpool tram route, extending along the South Fylde coast to
terminate at Lytham. A central corridor is taken near Blackpool South station rather than along the
coast, and interchange is made with Heavy Rail at Lytham, onto Preston, Manchester and beyond.
Second, a tram-train running along the South Fylde line, which allows uninterrupted connections



between Blackpool and Preston, and potentially to Manchester and beyond. The central corridor
would again be taken, and the tram-train would run on street within Blackpool (Figure 2).

Figure 2: The South Fylde Line Electrification Project
A.  Tram extension from the existing Blackpool tram route, extending along the South Fylde

coast to terminate at Lytham (Option 1)
B.  Tram-train running along the South Fylde line, allowing uninterrupted connections

between Blackpool and Preston (Option 2)
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(Based on Jacobs, 2015, Dean et al., 2018)

The second project is the Heysham-M6 Link Road (Mouchel, 2011) (Figure 3), known as the Bay
Gateway. The link road bypasses the north of Lancaster, connecting Heysham and Morecambe to



Junction 34 of the M6. Lancaster has a population of 45,952; the wider conurbation, including
Morecambe and Heysham, has a population of 138,375. The link road will be a 4.8km dual
carriageway, also with a park and ride site at Junction 34. The route has been planned for many
years, originally identified in the ‘Road Plan for Lancashire’ in 1948, and the first phase was
completed in July 1994 (Heysham-Morecambe). The main stated objectives are to provide improved
access for residents, businesses and tourists to the Heysham and Morecambe area, to ‘open up’
areas for redevelopment, and to reduce congestion currently experienced within Lancaster. The
Secretary of State for Transport granted full approval for the project in 2013, following a five-week
public inquiry in 2007. The road opened to traffic in 2016. Lancaster, in particular, has much higher
income levels and lower levels of deprivation than Blackpool. The 2010 Index of Multiple Deprivation
(IMD) ranks Blackpool as the 6th most deprived local authority area in the country; whilst Lancaster
is ranked at 116 out of 326 English local authorities (Lancashire County Council, 2011).

Figure 3: The Heysham-M6 Link Road (Project 3)
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4. CBAin Practice: Examining the Components of the CBA

Table 1 gives the results from the CBAs for the case study projects, with two modelled variants (fixed
and variable demand) presented for the Heysham-M6 Link. The numbers are based on a range of
assumptions that can be framed in different ways and the weighting and balance of the components
of the costs and benefits are not always as might be expected. The ‘economic efficiency’ of the
project, and ultimate value for money judgement, is represented through the net present value
(NPV) and BCR. ‘Benefits’ include consumer user benefits, business user benefits, indirect tax
revenue, accident reduction, and also carbon benefits (which are usually negative for road projects)
and delays during construction (also negative). ‘Costs’ include investment project costs and
operating costs.



Table 1 Economic Appraisal Results

Monetary Econonnic Scheme 1: Tram Scheme 2: Tram Scheme 3(A): ME Scheme 3{B):M&
Value* Extension to the South Train on the Heysham Link Heysham Link Road
Fylde Line {to Lytham) South Fylde Line Road (Fixed (Variable Demand)
{2010 prices and valuees) | (Preston to Demand) (2010 prices and
Blackpool) (2010 {2010 prices and values)
prices and values)
values)
Benefits N
Consumer User Benefits : 3394 2085 6255 2373 : A-
1 i
Business User Benefits H H
Indirect Tax Revenue
Carbon Bensfits B.
Delays During
Construction
Accidents Benefits 129 66 1119 554
**Regencration 111 132 - - C
Benefits
Present Value Benefits 643.8 2771 1865.9 5139
(PvE]
Costs
Investment Cost 3017 332.0 1579 15749
Operating Cost I 555 | 51 .1
Present Value Costs 3011 N 163.2 153.2
{pvic) . D.
MNet Present WValue 3427 -104.6 17067 T50.7
(nPv)
PP ——— R R [ e e e
(BCR)
Bernefit to Cost Ratio 25 11 - -
{BCR) including E.
regeneration benefit

*Monetary values in £m, all in 2010 prices. Heysham Link Road 2002 prices converted to 2010 prices.
Consumer user benefits refer to users who are not on business trips, for example commuting and shopping;
business user benefits refer to users travelling on business trips or travelling between workplaces on working
time; investment costs refer to construction, maintenance and land costs.

**Regeneration benefits are calculated by Jacobs (2015) assuming Gross Value Added from development
surrounding the tram and tram-train upgrades.

(Mouchel, 2011, Jacobs, 2015).

The following points are made relative to the components of the CBAs:

A. There is only a narrow selection of issues that go into the CBA — time savings are almost
always the most significant benefit. For most projects, the consumer users (commuting,
shopping) and business users (travel during work) make up over 80 per cent of the estimated
benefits — hence appraisal is really only comparing time savings relative to cost. For the
Heysham-M6 Link, business user benefits account for 57.5 per cent of estimated PVB, whilst
the aggregate consumer and user benefits account for 90.9 per cent of PVB. All the other
issues are of marginal interest in terms of scale of impact. For the Heysham-M6 Link,
accident ‘benefits’ provide a surprisingly positive impact — the modelling estimating that
traffic will run more smoothly, hence there will be less accidents. This and other
assumptions can be disputed — many would argue that the increased traffic levels are likely
to lead to increased accident rates.

B. The major estimated benefits for both of the public transport options are consumer and
business user benefits, accounting for 95 per cent of estimated PVB for Option 1 and 94 per
cent for Option 2. Again, the projects are assessed largely in terms of time savings relative to



cost, rather than wider impacts such as the environmental and social benefits of more
people using public transport.

C. The scale of benefit given to time savings subsumes all other impacts. For example, the
carbon dioxide (CO2) benefits account for just 0.5 per cent and 0.8 per cent of the respective
public transport scheme PVBs. This seems a very small estimate for a new public transport
scheme that will lead to some mode shift and reduced car usage. This figure is little different
in scale to the delays during construction (0.3 per cent of PVB). The increased levels of traffic
associated with the highway scheme lead to increased CO2 emissions, but still they are only
very marginal in scale, accounting for -2.0 per cent of benefits (costs) at most. The scale of
the different components can hence be further debated.

D. Two additional factors appear to favour investment in highway projects. There are operating
costs for public transport projects which far outweigh vehicle operating costs associated
with road projects. Also indirect tax revenue is much higher for road projects than for public
transport projects.

E. Inthe end, the BCR for the Heysham-M6 Link is very high, at 11.5, reflecting relatively low
investment costs, a third of the cost of the public transport schemes, and high estimated
time savings. The BCR for the Heysham-M6 Link reduces to 5.6 under the variable demand
model, mainly due to a reduction in estimated time savings. Many highway schemes are not
assessed with variable trip matrices, hence overestimate the benefits. For example, the
Heysham-M6 analysis reduces the time savings benefits by 54 per cent when using a variable
demand approach. Both public transport schemes have relatively low BCRs, at 2.1 and 0.7,
reflecting high investment and operating costs, and only rise slightly if an estimation of
regeneration impacts is added.

5. Discussion: The Weaknesses of CBA
Five key problematic areas for CBA are further discussed below in relation to the case studies.

5.1. The limits of quantification

The problems of quantification are clearly illustrated as many of the expected impacts of the
projects are not included in the CBA, or are given marginal importance, such as the impact on the
planning and development of the urban areas and surrounds, on landscape, safety and other social
issues. CBA ‘attempts the impossible’ (Adams, 1994, Naess, 2006, Naess, 2016), in that all issues
cannot be quantified or monetised, and many issues remain unquantifiable. These ‘intangibles’ are
sometimes very important in the local context, particularly where many of the impacts are indirect
and difficult to estimate. The South Fylde Line and Heysham-M6 schemes are judged, for the most
part, in terms of consumer and business user benefits (time savings) against investment and
operating costs — time savings representing around 90 per cent of the estimated benefit within the
CBA for the projects. If wider impacts are estimated, these are often derived from ‘willingness to
pay’ or ‘revealed preference’ exercises, to give monetised figures. These market-driven approaches,
reflecting what an individual may wish to pay, assume that a monetary cost can be attributed to
issues such as the quality and loss of open space, a landscape feature, or even the loss of life. There
is great variation in the values given internationally, for example, in the UK, a fatality is given a value
of £1.65 million; €2.7 million (£2.15 million) in the Netherlands; and $9.1 million (£5.82 million)? in
the US (Mackie et al., 2014). These figures use the value of a ‘statistical life’, based on the value of
risk reductions in populations and stated or revealed preferences. Sometimes lifetime earnings are
used to represent the value of life. Placing a value on human life of other such impacts is highly
contentious — there is no price which anyone would contemplate selling their own life. Such practice
is morally unacceptable to many, and even invites ridicule (Neuburger and Fraser, 1993, Ackerman
and Heinzerling, 2004). Establishing a price does not mean that lives, environment or social assets
should continue to be lost or degraded. Any outstanding issues that remain unmonetisable within

2 Using currency conversion rates on 16 December, 2014.



the CBA are handled in a qualitative manner and presented through the MCA. However, it is the
headline BCR which often drives the decision, hence many environmental, social equity and
regeneration impacts are in effect overlooked in the final decision.

Finally, the CBA doesn’t help us assess whether a potential project is popular or highly controversial
There is no way of incorporating this type of issue in the CBA, and even not usually in the MCA. But
these issues are important in decision making, to the public and politicians. For a peripheral, socially-
deprived area such as Blackpool, the case for investment in public transport is very difficult to make,
in part due to the incompleteness of the CBA. It can be suggested that CBA is not supposed to cover
all of these issues, that it is simply a tool to measure economic efficiency; and that it is quite difficult
to address different objectives (economic and wider) within a single analytical tool. Transport
appraisal practices entail the systematic employment of a large variety of evaluation techniques
beside CBA, with each presenting a specific focus. Yet, we would argue, that this standpoint is
problematic because of the weight given to CBA in many decisions. Giving too much weight to a
partial CBA leads to a heavy bias in investment towards particular projects and areas.

5.2. Additivity and weight given to time savings

The additivity principle used in CBA, where net benefits are estimated across multiple costs and
benefits, is contested (Sen, 2000). This utility (profit) maximising approach involves trading off one
factor (such as time savings) against another (such as environmental or social impacts) (Ackerman
and Heinzerling, 2004). A project is considered beneficial if there are enough time savings to
outweigh the negative environmental and/or social impacts. This problem of aggregation offsets
many adverse impacts, particularly if they are given little weight in the analysis. ‘Allowable’ adverse
impacts are assumed to be the sum total of society’s willingness-to-pay, aggregating individual
perceptions, which again vary markedly, reflecting income levels, attitudes, and other issues
(Ackerman and Heinzerling, 2004).

The main argument for transportation investments is conventionally given through the ‘direct’
transport benefits (see, for example, Banister and Berechman, 2001). The wider economic or other
‘secondary’ impacts may be perceived as more important to stakeholders, the public and politicians.
The direct transport impact is measured mostly in terms of time savings, yet reducing time savings is
not a direct policy objective in most contexts, more an indirect reflection of economic ‘efficiency’
objectives (Metz, 2008). The usual practice is to estimate the length of time ‘saved’ under the
proposed project, relative to the reference case (which again is a projection based on assumptions),
and to multiply by the number of travellers affected. For example, in public transport projects
considered, user benefits comprise in vehicle time, walking time, waiting time and boarding and
interchange penalties (Department for Transport, 2009). Time savings are usually estimated using a
transport model and an annual user benefit calculated. There are many difficulties in applying this
approach. There is little evidence that time savings are actually realised, i.e. it is simply assumed that
the time released is used for productive activities (Metz, 2008). The aggregation of tiny increments
of time savings is difficult to justify. In Germany, a 30 per cent discount is given to road travel time
savings below 5 minutes (Mackie et al., 2014), but this is not used in the UK.

The time savings for the public transport options are of a significantly smaller scale than for the
highway project. It seems much more difficult to justify public transport projects using the concept
of time savings, presumably as public transport has more limited catchments via stations. A review
of projects shows highway projects have consistently higher BCRs relative to public transport
projects (Dodgson, 2009), hence there is concern that this is not an appropriate metric to be using,
leading to some bias towards highway investment. The estimation of time savings is a proxy for quite
complicated behavioural choices made relative to the scope and quality of the infrastructure and
service offered and also wider issues. The assumption that time savings are related to working time
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productivity, or travel behaviour change and spatial change, are all contested. In particular, the use
of travel time savings as a ‘benefit’ does not always apply for public transport, cycling or walking
journeys, where the experience of travel, including the potential for work productivity, accessing
entertainment, the level of exercise, and the status or attitude to travel may be much more
important. Indeed the improved experience of travel can mean that lengthier journeys allow more
work or access to entertainment to be carried out (Jain and Lyons, 2007, Hickman et al., 2015).

There are also major concerns over wider behavioural responses to new infrastructure, such as
induced travel effects, which are not included in many studies. The Heysham-M6 Link Road scheme
shows the large difference in the CBA in using a variable demand approach. There is a long history of
evidence concerning the traffic generation effect of road capacity increases (such as Standing
Advisory Committee on Trunk Road Assessment (SACTRA), 1994, Hills, 1996, Mogridge, 1997, Noland
and Lem, 2002). This suggests there is an overestimation of time saving benefits in congested
regions and underestimation of environmental and safety impacts if variable demand is not
considered.

5.3. Discounting

The practice of discounting, which is fundamental to all CBAs, involves reducing the costs of impacts
expected in the future. The reason for discounting is that it is expected that society will be wealthier
and be able to afford costs more easily in the future. Interest can be earned on current money,
hence the future unit has to be discounted to make it equivalent to the current unit (Brent, 2006). In
addition, there is an opportunity cost to spending money now and a perceived desire to enjoy
benefits now, rather than in the future. Hence there can be a potential difference concerning
discounting costs and benefits. An annual flow of costs and benefits is usually estimated with costs
reduced to their present value.

There is much debate on the practice of discounting, particularly when applied to environmental
issues and social issues. A problem is that impacts occurring in the future, say 30 years hence or
more, gain negligible weighting in the present day calculation (Rietveld, 2013). They rarely offset the
time savings values or change the project result. For example, in the UK, the discount rate is set at
3.5 per cent annually for transport projects (HM Treasury, 2003); practice varies internationally
according to the rate used, including much higher rates (Mackie et al., 2014). In the Blackpool and
Heysham-M6 Link CBAs, a discount rate of 3.5 per cent per annum is used for the first 30 years of
the appraisal period, and then 3 per cent thereafter. If we assume that there is a £1 billion cost to
mitigating climate change problems in 60 years’ time, such as responding to flooding problems in
North West England. This results in a cost of £146.8 million in the present value calculation in the
CBA when discounted. Relative to an estimated consumer or business user benefit, this becomes a
marginal issue — only the future issues are discounted. Further, if a road scheme is built, there is no
estimation of the ongoing, additional requirements for road building, such as a suburban bypass
leading over time to dispersed development and a requirement for further road capacity in future
years.

Hence, it can be argued that large environmental and social costs expected in the long term are
underestimated. The example CBAs illustrate this well: the scale of user benefits significantly
outweighing any environmental or social costs that are valued. Indeed, many climate change
problems are likely to be realised beyond the 60-year appraisal period. There is a case for not
discounting long run environmental costs, but to continue discounting the shorter term costs and
benefits (Stern, 2007). An alternative approach would be to assume that the sustainability concept is
based on a ‘nested’ definition (Giddings et al., 2002), where a successful economy is also seen as
being dependent on certain environmental and social objectives being met. If applied, this would
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mean that limits or thresholds of impact against particular criteria couldn’t be breached (Hickman,
2017) — this would help lead to different investment decisions.

5.4. Distributional and equity

CBA usually overlooks issues of distribution and equity. Though the wider WebTAG AST can include
distributional analysis (WebTAG Unit 4.2), this is often not carried out or influential in the final
decision. CBA is usually made net across the whole population, and this is problematic where the
distribution of benefits is uneven (Rietveld, 2013). Standard values are used for non-working time
and safety, and no distinction is made between deaths and injuries suffered by users and non-users.
It is also suggested that social distribution and equity issues are better dealt with through the
welfare or taxation systems (Sugden, 1999), however there is still scope for improving appraisal to
more effectively consider social impacts.

The basis for CBA is the concept of Pareto Optimality, developed by Vilfredo Pareto in the late
nineteenth century, representing the ‘efficient’ state where it is assumed no improvement can be
made to an individual’s income without someone else’s income falling (Ackerman and Heinzerling,
2004). The Kaldor-Hicks Test refines this, suggesting that if a decision increases the value of net
benefits to society (benefits minus costs), then the winners will gain more than enough to
compensate the losers for their losses. If the winners compensate the losers, then everyone is
viewed as better off, and the new state is ‘Pareto superior’ to the old. This is contested as it favours
the wealthy cohorts gaining at the expense of poorer cohorts, and indeed, in transport, usually there
is no compensation mechanism used. Further, not compensating the losers is viewed as positive in
economic efficiency terms as there is a reduced project cost (Ackerman and Heinzerling, 2004). For
example, in the case studies considered, the main beneficiaries are the potential highway or public
transport users — not the lower income groups who may not be so mobile. The costs, such as noise,
severance, air quality and road casualties, often disproportionately fall on the lower income groups,
but there is little effective means of compensation.

More thorough distributional analysis is rarely undertaken (Van Wee, 2012), indeed is difficult to
carry out. There are problems in measuring impacts spatially and on population groups, particularly
where populations may change over time; identifying those who gain or lose from interventions;
measuring the value of impacts; and assessing the distributions of impacts. Regeneration benefits
have been calculated for the public transport options on the South Fylde Coast (Jacobs, 2015), as an
attempt to add in a potentially important impact from the project options. However, the method
used in this area is emerging, and is relatively limited, based on guidance offered by the Department
for Transport (2014c). Transport investments are only indirectly linked to regeneration impacts, and
any regeneration is reliant on a number of wider factors, such as education and skill levels. Hence,
approaches to calculate the transport contribution to regeneration are fraught with difficulties.
There is no attempt to appraise further factors, such as consistency with urban planning; impacts on
urban design, townscape, social inclusion and cohesion, within the CBA —issues that would be
deemed as important by urban planners. Even in the emerging approaches to incorporate
development impacts, all types of development tend to be viewed as ‘positive’. There is little
consideration of the quality of development, including issues of urban quality, urban sprawl or
gentrification; and there is no mechanism for focusing development in areas where there are
regeneration objectives. The consideration of development is hence very simplistic within CBA and
the linkage with planning objectives is weak.

In addition, since CBA is consequential in nature, it favours projects with large estimated benefits.
Projects are prioritised where there are large numbers of people affected, such as in large,
economically-vibrant urban areas, relative to more dispersed, socially-deprived areas. The individual
time savings may be marginal but, in aggregate, amount to large estimated benefits if there are large
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numbers of potential users. There may be other reasons for investing in public transport in more
peripheral areas, or areas with deprivation problems — such as social inclusion issues, but these are
difficult to represent in the CBA. The approach is to reward investment where a high benefit can be
demonstrated — not to focus transport schemes where the planning benefit might be greatest. This
is particularly problematic when projects are developed without a planning framework or
masterplan to guide the choice of project options.

Hence it can be argued that the use of CBA reinforces existing problems of inequity and
environmental damage, indeed rewards the higher income groups with new infrastructure and
services. Though CBA is not to blame for inequalities in society, or the lack of redistributive
mechanisms to rectify these, we would argue it should not be used to further exacerbate these
problems. If viewed from the urban planning perspective, projects seem to be assessed against
criteria which have little value. In contrast, authors such as Vickerman (2007) have expressed
concerns that qualitative criteria may prevail over quantitative criteria. Again, we would argue that,
in certain cases, this is required in transport appraisal.

5.5. Accuracy of projections and poor progress against policy goals

Two final concerns are raised, the first with a wide literature of its own — the accuracy of projections
used within CBA and progress against policy goals over time. There is evidence to suggest that the
numbers that go into the CBA are not accurate over time, affecting the quality of the BCR and
decision-making. Many projects in the transport and infrastructure sector are subject to cost overrun
and over-estimated project forecast demand (Hall, 1980, Wachs, 1990, Flyvbjerg et al., 2002, van
Wee, 2007, Flyvbjerg, 2009, Nicolaisen and Driscoll, 2014). The do-nothing traffic projections can
also be inaccurate but this is given less attention (Nicolaisen and Naess, 2015). Flyvbjerg, and others,
suggest that this is the result of methodological and modelling shortcomings, but also systematic
bias — where the project promoters provide evidence to ensure that their projects go ahead. A
response within the appraisal process has been to include a major contingency factor — an ‘optimism
bias’ of around 40 per cent of project costs. This contingency however only applies to project costs,
and also seems to lead to some unexpected behavioural responses — contractors use the
contingency, hence leading to more expensive projects.

There is very limited ex-post (after the fact) monitoring of transport projects — hence, as a transport
profession, there is too little learning from experience on the practice and application of CBAs. Many
economic assessments are prepared by consultants, and not widely published for commercial
reasons. Hence, it can be very difficult to develop an evidence base of practice and to learn lessons
from comparative and ex-post analysis. Sensitivity analysis is often used to help consider issues of
uncertainty and there are emerging approaches to include elements of risk in project appraisal
(Barfod and Salling, 2015), yet the latter are only beginning to be developed, and not used widely in
practice. The quality of the appraisal process depends ultimately on the reliability of projections, and
perhaps these provide an unreliable basis for decision making. In the end, there is little progress
against important policy goals — on climate change, social equity, and in developing attractive urban
areas.

6. An Alternative Approach: Strengthened Participatory MCA?

The critique is, of course, of little use if no alternative approach can be put forward. Many people
recognise the problems involved in the application of CBA, but there is a difficulty in formulating a
better process for project appraisal. We argue that participatory MCA approaches offer great
possibilities (drawing on Stirling, 2006, Macharis, 2007, Macharis et al., 2010, Dimitriou et al., 2012,
Leleur, 2012), allowing impacts to be assessed against multiple criteria, the intangible factors to be
incorporated, and wider actor views to be incorporated in the process. Following Self (1970) we can
see that many of the judgements required in transport appraisal can only be reasonably expressed in
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fairly broad terms — and this requires debate. The additive problem can also be overcome in that
there does not need to be a crude process of addition across criteria. The following participatory
MCA process is suggested, and run using a series of workshops, depending on the context (after
Macharis, 2007, Leleur, 2012, and developed in Dean et al., 2018):

1. Multiple policy objectives and criteria are developed to match local policy requirements.

2. Criteria indicators are developed to understand what evidence is required to help make the
impact assessment.

3. Criteria are weighted, by stakeholder groups, to prioritise important policy objectives.

4. Impacts are assessed, by stakeholder groups, through the scoring of the different scheme
options against multiple criteria. Individual assessment studies, covering economic,
environmental and social issues, can help inform the impact assessment.

5. Afinal debate covers different stakeholder views, perhaps using a final decision workshop —
the varied actors will have different views on criteria and impacts. The MCA process is hence
used to facilitate a public policy debate on policy criteria, weighting and impacts. The local
authority makes the final decision on funding prioritisation, particularly where a consensus is
not reached.

There are some potential difficulties in the MCA process too. The problems of quantification are still
evident in many MCA approaches, as scoring can be carried out in a numeric manner similar to
monetisation. There are issues concerning application of a participatory MCA process: criteria choice
and weighting can be subjective; and impact scores are based on the performance profile of an
option, which is turn is based on the result of other appraisal studies, perhaps including CBA. A
process with a large number of steps and stakeholders is not feasible for all projects and can be
costly — hence there may need to be some simplification for smaller projects. Involving only a few
groups may exacerbate power imbalances between stakeholders and result in problems of
legitimacy. In making the final decision, there will always be differences between weights and scores
given by different stakeholder groups, which are difficult to resolve through debate and dialogue.
Taking the mathematical average between the different scores and weights continues to be
problematic — it should be the debate that leads to the final decision. All of the potential approaches
to appraising transport projects therefore have some problems in application. However, perhaps
MCA can be applied in a way that allows quantitative and qualitative data to be examined against
wide-ranging policy criteria, and weighted according to different actor views (Dean et al., 2018).

The decision-making process can develop beyond the expert-led desktop exercise, including wider
evidence gathering and public debate. Borrowing from the tradition of communicative rationality
(Habermas, 1981, Dryzek, 1990, Neuburger and Fraser, 1993), the process can become much more
discursive, enabling a debate over a wider range of impact criteria, weightings, and impact analysis.
This will be easier for projects funded and developed at the local level; and more difficult for the
national projects, where there are a range of different impacts over different geographical areas.
The Swiss approach in using referendums to discuss major infrastructure investments and other
policy decisions shows a potential way forward, leading to a much enhanced public debate and level
of awareness on public policy — a stronger process than the Public Inquiry process used in the UK,
which has only selected participants. Of course, the public need to be well informed, and there is an
imperative to ensure there is a deliberative element to the process — that the public are made aware
of the range of issues and the evidence before voting. The public participation could be facilitated
electronically, as well as through more traditional manual voting. It could be carried out alongside
multi-actor workshops to help discuss the decision criteria and impacts. The workshops might suffice
for smaller projects — the approach would need to differ by scale and context. The aim is that the
discussion is open and transparent, free from domination (e.g. from the project promoters and
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others) and strategising by the actors involved — hence aiming to achieve the goals of
communicative rationality.

7. Conclusions: Moving Away from CBA?

The transport appraisal system has been gradually developed and refined over the last few decades
in the UK, with approaches focused on use of CBA, and in recent years used within an MCA
framework. The process has also used to justify investment in highways projects and, more recently,
public transport, walking and cycling projects. It is for the non-highway projects that the application
of CBA appears to break down most fully. It is here that there is most debate on the completeness of
the process, on what is included in the estimation of costs and benefits, and how the issues are
valued. The assumptions made in the process are critical to the final BCR produced. For the case
studies considered, the dominance of business and consumer user time savings, relative to delays,
carbon dioxide emissions, casualties and project costs, does not adequately capture the benefits and
costs of the potential project options. This leads to very partial calculations within the CBA. When
assessed against the goals of sustainability, or in terms of consistency with the aspirations of urban
planning, the main components of the CBA do not cover the appropriate criteria —they do not
measure the things we care about or would like to make progress against in policy terms. We have
seen that there are many problematic issues with the application of CBA — including the limits of
quantification, additivity and the weight given to time savings, discounting, distribution and equity,
and accuracy of projections and poor progress against policy goals. We reflect that it would be useful
to test many of these concerns with other selected case studies and with a larger sample of case
studies to demonstrate their wider significance. In addition, the CBA process attempts to avoid the
political dimensions to decision-making; yet transport planning, as a social science dealing with
human behavior, is strongly political. An approach is required where multi-dimensional impacts, and
political and multi-actor judgements can be integrated into a formal appraisal process — rather than
omitted or considered at the end of the process.

A participatory MCA approach might help facilitate debate and awareness — much improving the
current Strategic Case within WebTAG. Additionally, the transport investment should help
implement the urban planning vision, brought together within a masterplan or strategic plan.
Individual projects should be consistent with the strategic direction and integrated with the spatial
planning approach. Alongside, there are two possible roles for CBA. The pragmatic approach is to
reduce its importance, with the BCR considered as just one criterion within a strengthened MCA.
Hence, there would be a wide-ranging, integrated appraisal, with different assessment tools used
according to context (Coeck and Haezendonck, 2007). This would follow the German approach to
transport funding at the State (Lédnder) level — where a much lower 1:1 BCR is required (Gliihnemann,
2013) and there needs to be a good performance against environmental and social criteria for a
project to progress. Another approach would be to dispense with CBA, as too partial an exercise and
too simplistic for transport projects, and to handle the decision-making process primarily through
participatory MCA. Perhaps wider criteria can be added into the MCA which support investment in
public transport, cycling, walking and public realm projects, such as estimation of the developmental
impacts or the environmental and social gains associated with investment. For example, if
development value is raised, then this can be taken away from the cost of the project and/or added
to the benefit. Equally, the extent of public support can be given much greater weighting in the
MCA.

A more prominent role for participatory MCA would potentially help with progress against local
policy priorities. Alongside, transport funding could be more fully devolved to the regions, and the
allocation of spending could be decided locally. This process is already happening to an extent —
through devolution, greater funding is being allocated to metropolitan authorities and even agency
status for the Highways Agency means that funding decisions are being progressed outside the
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Department for Transport. These trends increase the need for a more effective Strategic Case in
transport appraisal, and for this step to become more important in the appraisal process, with a
much closer integration with the Economic Case. Without this, there is scope for the more devolved
process to lead to strategic localised behavior, with local projects supported in an untransparent
manner (Purcell, 2006).

We have seen that the application of CBA is far from an objective, technical exercise — that it reflects
many assumptions made in the process. At times, it resembles “nonsense on stilts” (Self, 1970). The
participatory elements of CBA are weak and non-experts find it difficult to participate in the debate —
there is certainly little democratic nature to the process. We would argue that the over-reliance on a
partial CBA in transport appraisal has become too problematic: you get what you measure, and
perhaps we are measuring (and not discussing) it in the wrong way?

Acknowledgements: thanks to the anonymous reviewers who gave very useful comments and
significantly improved the paper. Thanks to Jamie Quinn for redrawing images 1-4.
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