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Summary Report

Introduction

1 In 1996 the Standing Advisory Committee on Trunk Road Appraisal (SACTRA) was asked by the
then Secretary of State for Transport to consider the effects on the performance of the economy which
might be caused by transport projects and policies, including new infrastructure, changing prices,
demand management and measures to reduce traffic. Following the change in Government in May
1997, we produced an Interim Report (December 1997) to assist preparation of the White Paper 'A
New Deal for Transport: Better for Everyone'. We now submit our final report.

2 The report addresses four main questions:
m  do transport improvements lead to increased economic activity?

B s it possible to 'decouple' growth in traffic levels from growth in the economy, in order to obtain
the positive benefits of greater wealth, while reducing some of the negative effects of congestion
and environmental impacts?

m are economic impacts fully captured in the procedures for estimating benefits and costs currently
used by the Department of the Environment, Transport and the Regions?

®  what recommendations follow for the Department's procedures and practice for transport
appraisal?

3 Our terms of reference go beyond the specific question of trunk road schemes and, therefore, the
Committee has aimed at a general approach which treats even-handedly all types of transport
investment or policy initiative, for all modes. The best balance among these will vary from time to
time and place to place in accordance with specific conditions and strategic considerations, but the
principles and factual basis of appraisal should always be consistent.

4 In considering the effects of transport on the economy, we have borne in mind that transport policy
also has many other objectives, including the improvement of safety, environment, travelling
conditions, accessibility, integration and social inclusion. Provided that the successfully delivered
benefits under these headings justify the costs, improvements may be well worthwhile even if they do
not produce a positive effect on economic performance.

5 The Committee's conclusions in answer to the four questions are as follows.

Do Transport Improvements Lead to Increased, or More Efficient, Economic Activity?

6 Theoretical considerations suggest that the main mechanism by which changes in transport could
have an effect on the economy is by a change in the costs of movement. We therefore defined a
transport improvement as any intervention - whether by infrastructure investment, more efficient
transport management, or otherwise - which successfully produces sustained reductions in transport
costs, or equivalent improvement in service delivered.

7 These cost reductions accrue to different categories of traffic, some clearly contributing more
directly to economic activity than others, which in some cases will be reflected in their higher
valuation of savings in travel time. However, we have not found it possible or helpful to define an
absolute distinction between 'productive’ and 'unproductive' classes of vehicle or traveller. So while
focusing mainly on the traded transactions measured in GDP, we must also make allowance for some
important activities, producing economic welfare, which take place outside the market context.

8 Given these definitions of 'improvement' and 'the economy', theory suggests that there are a number
of important mechanisms by which such transport improvements could, in principle, improve
economic performance. These include:
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B reorganisation or rationalisation of production, distribution and land use;
m effects on labour market catchment areas and hence on labour costs;

B increases in output resulting from lower costs of production;

m stimulation of inward investment;

m unlocking' inaccessible sites for development; and

m  triggering growth which in turn stimulates further growth.

9 Thus measures which reduce transport costs could encourage economic performance in various
ways. Businesses can pass on the benefit of lower production costs to consumers in the form of lower
prices, or they can implement further efficiency improvements by reorganising production and
distribution. The economy can also benefit if lower transport costs help stimulate easier transfer
between jobs, or greater competition among firms.

10 We consider these theories, which deal with the linkages between transport improvements and
economic activity, to be strong. They are internally consistent, and provide insight into a complex
pattern of effects leading in different directions, not all of which are intuitively obvious - notably, for
example, the 'two-way road' argument: this reminds us that improved accessibility between two
countries (and, similarly, between cities, areas or regions) may sometimes benefit one of them to the
disbenefit of the other. We emphasise that these theories as a whole should be subject to empirical
testing before any of them can be taken as proved.

11 In the search for empirical evidence, we find that direct statistical and case-study evidence on the
size and nature of the effects of transport cost changes is limited. Some authors have claimed that
national programmes of public investment, including road construction, lead to high rates of social
return measured in terms of economic growth and productivity improvement. Other authors suggest
that such effects do occur but on a smaller scale than has been claimed, and that, in general, any
contribution to the sustainable rate of economic growth of a mature economy, with well-developed
transport systems, is likely to be modest. Our investigations support the latter assessment. We have
also reviewed available evidence from specific local studies seeking to detect economic impacts from
completed transport investment projects in the recent past. The state of the art of this important field is
poorly developed and the results do not offer convincing general evidence of the size, nature or
direction of local economic impacts.

12 Thus we are provided with a strong theoretical expectation that all or part of a successfully
achieved transport cost reduction may subsequently be converted into a range of different wider
economic impacts. This, in principle, provides for the possibility of improved economic performance.
Empirical evidence of the scale and significance of such linkages is, however, weak and disputed. We
conclude that the theoretical effects listed can exist in reality, but that none of them is guaranteed. Our
studies underline the conclusion that generalisations about the effects of transport on the economy are
subject to strong dependence on specific local circumstances and conditions.

Can Economic Growth be 'Decoupled' from Traffic Growth?

13 Many commentators have found a strong correlation between economic growth and road traffic
growth, though there is not a consensus on the causes of this correlation. Recent discussion has
observed that they have not been growing at the same pace, but traffic has been growing faster than
the economy as a whole. The result is that the 'transport intensity' of the economy has been increasing,
ie, each unit of output is associated with a greater amount of movement of people or goods. Our
investigations confirm this observation. The concept of transport intensity has some problems of
definition and measurement which make it inappropriate as a target in its own right, but it has usefully
focused concern about the economic and environmental costs of this road traffic growth by raising the
question of whether it is possible and desirable to separate the two trends, in order to obtain the
benefits of economic growth while reducing the costs imposed by traffic.
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14 We separate this question into two parts. First, is the volume of traffic subject to influence by
available policy instruments? Secondly, if it is, would doing so have a favourable or unfavourable
economic effect?

15 Our consideration of the evidence leads us to conclude that income growth does have a strong
effect on traffic growth, but that the amount of traffic is also influenced by the price, speed and
quality of transport. An extensive literature of empirical studies suggests that this sensitivity is
sufficient to result in a significant degree of variation in how much traffic will arise from any given
level of national income. This leads us to conclude that policies intended to change the volume of
traffic that will arise from any particular level of economic activity are, in principle, feasible.

16 We then considered whether doing so will have a positive or negative effect on economic
performance. Answering this question raises an apparent paradox: we have noted above that reducing
transport costs should assist economic performance, so how could it be that raising transport prices
could be good for the economy?

17 In part, this paradox is resolved by noting that 'improvements', as defined above, and 'traffic
reductions' are not necessarily mutually exclusive. Most authorities will combine a package of
measures which interact with each other and are intended to produce a better overall outcome than
each measure taken separately.

18 However, the more fundamental resolution requires recognition that 'transport costs' are not
identical with 'transport prices' - the real resource costs that transport imposes on the economy include
the hidden or 'external’ costs of congestion, accidents, pollution and other environmental impacts.
When these are included, the overall marginal cost of a trip to society may be quite different from the
direct money cost of car use, or public transport fares, paid by each individual traveller. The
circumstances where reducing traffic levels could contribute usefully to economic performance are, in
general, those where transport prices are currently below marginal social costs, primarily because of
the existence of external costs of congestion and environmental damage.

19 In these circumstances, traffic reduction policies which result in a better alignment of prices and
costs not only reduce the incidence of such external costs, but also, in doing so, can increase
economic welfare. Conversely, where transport prices already fully include, or exceed, all internal and
external marginal costs, measures to reduce traffic are likely to entail some sacrifice of economic
welfare. Accepting that the full money valuation of all external environmental costs is not in prospect,
it is still unavoidably necessary to make a case-by-case judgement about whether these costs are likely
to be large enough to make the marginal social cost greater than the price, since this is critical to the
whole analytical framework.

20 Questions of the geographical incidence of such benefits then have to be addressed. In the case
where traffic reduction is achieved by increasing prices, the geographical incidence and nature of any
additional benefits will depend, in large part, on the use of net revenues collected, since this would be
the mechanism for determining whether the benefits 'stay in the local economy' or are passed
elsewhere. It follows that the necessary conditions for increased transport prices to have a positive
economic impact in a particular target area are likely to include well-judged recycling of the revenue
in the area for purposes which are themselves good value for money.

21 In practice, it is often the case that traffic reducing measures are implemented using non-price
methods, such as reallocation of road capacity, some forms of parking control, pedestrian zones,
selective bans on certain categories of vehicle or certain times, etc, since these can have significant
operational advantages, as well as having a history of tried and tested experience. The economic
analysis of these methods is more complex, as in such cases direct net revenues will not be generated,
so that this mechanism for influencing the incidence of benefits is not available. The economic effect
will therefore tend to be determined by the precision with which the policies can be targeted on
appropriate classes of traffic, in specific parts of the network: for example, scarce road capacity may
be more effectively utilised if space is reserved for specific categories of vehicles (eg, buses, lorries,
high occupancy cars, emergency services) and some cities make special arrangements for delivery
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lorry access at convenient times to areas where vehicles are otherwise excluded. Empirical evidence
exists of many cases where some non-price measures, especially pedestrianisation of town centres,
have had successful local economic effects, but provides no information on whether there are any net
effects at a national level.

22 To sum up: we have a strong theoretical basis for identifying conditions where measures may
increase some direct prices, reduce traffic, reduce resource costs, and also have a favourable local or
national economic impact. There is extensive empirical evidence on two aspects (the sensitivity of
traffic levels to some cost changes, and the local economic effects of pedestrianisation) but not on
effects on economic performance at a national level. The degree of traffic reduction to aim for, and
the selection of specific measures, will vary according to the circumstances, and should therefore be
the subject of cost benefit appraisal, as in the case of infrastructure investment.

Are Economic Impacts Captured in Current Procedures?

23 The underlying assumption in the appraisal of most transport improvements is that direct benefits
and costs (such as reductions in travel time) may be converted into wider economic effects (such as
reduced wage costs or higher property values) by the operation of the market. Crucially, these final
effects are assumed to have the same total value as the initial impacts, and not to be additional to
them: this implies that in general, the value of direct transport benefits must decline if indirect
economic benefits are to grow. The identity of initial and final benefits is a theoretical proposition
arising logically from the assumption of 'perfect competition' in the economy as a whole - that is, an
economy where all prices are correctly aligned to the costs of production by (among other conditions)
active competition among enough firms to ensure that none can dominate the market.

24 If these conditions hold, we concur that the value of the estimated costs and benefits to transport
users (notably time savings, operating costs and accident reduction), and to non-users (notably
environmental impacts - provided that they have all been identified and a money value attributed to
them) would give a full and unbiased estimate of the value of the overall economic impact. This is
equivalent to the statement that no 'additional' economic value exists. However, the incidence may
change, as the initial transport benefits may accrue to different people from those who receive the
final economic benefits.

25 In such cases, a high-quality assessment of the transport and environmental costs and benefits will
be the best practical approach to assessing the value of the overall economic effects. If the estimated
transport costs and benefits are complete, and conditions in the economy are of all-round perfect
competition, it will not be possible to demonstrate credible proof that there are additional benefits
from wider economic effects.

26 Having clarified the basis of the conventional assumptions, we now move to a major part of our
work, which has been the identification and analysis of three important general cases where the
calculation of transport costs and benefits will not give the full economic impact. These relate to the
completeness of the transport appraisal itself, the existence of imperfections in the economy, and the
spatial incidence of impacts.

Completeness of the Transport Appraisal

27 First, the logical identity of the value of transport and economic impacts will not apply if the
transport assessment is itself significantly incomplete, either in its calculation of the transport effects
or in its conversion of those effects into money values.

28 The calculation of the transport effects needs to take account of all sources of transport costs, and
all the important direct and indirect behavioural responses of individuals and firms, in the short and
long run, to changes in those costs. This is necessary in order to make an accurate assessment of the
resulting pattern and conditions of travel and environmental effects. These conditions are not usually
fulfilled: in practice, simplified assumptions are used which leave out some important responses.
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29 We therefore make recommendations on the importance of improving conventional appraisal
methods, with a special focus on the modelling and forecasting of freight movement and travel for
business purposes whose connection with economic activity is more direct. We also comment on
improvements in the treatment of travel time and reliability. Calculation of the transport impacts will
need improved treatment of the patterns of behavioural responses of individual travellers and of
companies (such as structural changes in land-use, production and employment) since these may
themselves have further impacts on the volume and pattern of traffic, and the resulting costs.

30 Even if the transport effects are fully estimated, the identity of their value with the final economic
value can then only apply if all those transport impacts are correctly expressed in terms of their money
values. This condition is also not usually met, and is not in prospect. Money values are attributed only
to some of the known transport impacts. In particular, conventional transport appraisal will usually
describe the physical impacts of environmental effects, but not their economic costs. Similarly, the
effects of transport changes on land-use - when they are systematically estimated at all, which is rare -
are not expressed as user benefits in money terms.

31 We do not make further recommendations about the money valuation of environmental impacts,
beyond those discussed in the Committee's 1992 report, but we stress that environmental costs
represent real economic resources even when their money values are not calculated: from this point of
view, the description of physical impacts in a conventional environmental appraisal carries the
implication of economic impacts. Therefore the conventionally calculated transport net present value
alone, because it does not include environmental costs, can only provide an unbiased measure of the
value of the final economic impact in the case where there are no environmental impacts, either
positive or negative.

Imperfections in the Economy

32 Secondly, real economies may not be perfectly competitive. We have considered two main classes
of imperfection, both of which are marked by a difference between the prices charged, and the real
economic value of the resources used. These imperfections are:

m  price levels for goods and services which differ from efficient resource costs if there are
distortions caused by imperfectly competitive product, labour or other markets, subsidies and
taxes; and

m external costs, such as congestion and environmental damage, both in the transport sector and
from economic activities in general, which have not been included in the price charged.

33 If these imperfections exist, analysis demonstrates that the value of initial ‘transport' impacts will
not be the same as the value of final 'economic' impacts. In that case, even the most complete
conventional appraisal method that could, theoretically, be devised (which we have called a 'fully-
specified' cost benefit analysis) would still leave out some wider economic impacts. These are the
circumstances where claims for additional economic impacts, with a value which is not captured in
the calculation of direct transport benefits and costs, may be valid. Thus even if the uncharged cost of
congestion, say, is included in the conventional assessment of transport benefits, it will still be
necessary to make further allowance for the effects such imperfections have on the operation of the
economy as a whole.

34 A key conclusion of our work is that these additional economic impacts, over and above the value
of direct transport impacts, may be either positive or negative, depending on whether prices are higher
or lower than marginal social costs, which in turn depends on the combined effect of divergences
between price and marginal cost of output, taxes and subsidies, and uncharged external costs.
Therefore there will be some conditions where including wider economic impacts would lead to an
increase in the value for money of a transport improvement, compared with a conventional appraisal,
and other conditions where including these wider impacts will lead to a reduction in the value for
money.

35 For example, if local prices are in general too high due to monopoly power, then a transport
improvement, if it successfully opened the area to external competition, could lead to additional
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benefits for the economy. Conversely, if transport prices are currently too low due to uncharged
congestion or environmental effects, then a transport improvement could lead to additional costs for
the economy.

36 These two examples illustrate a potential effect of prices which are too high in the transport-using
sector, or too low in the transport sector, but these are not the only conditions which could apply. We
have identified at least eight different hypothetical conditions, which are defined by different
combinations of price imperfections in the transport-using and transport-providing sectors. None of
these cases could be ruled out on grounds of logic or inherent implausibility, so we searched for
empirical evidence on the likely occurrence of each of the cases.

37 Evidence does exist that it is quite common for prices to be higher than marginal private costs of
production in many sectors of the economy, but lower in a few subsidised sectors. There is also much
evidence about the existence of external costs of transport, and some other industries, and in some
cases of their values. This establishes that such departures from perfectly competitive conditions are
real. But some of these effects lead to prices which are lower than marginal social costs, and others
lead to prices which are higher. At present we have not found evidence of their combined effect on the
relationship between prices and full social marginal costs. Therefore we cannot assess the relative
incidence of transport projects sitting within each of these cases. At present there is no basis for
judging whether the positive cases (ie, where inclusion of wider economic effects would increase the
net benefits) are more or less frequent than the negative cases (ie, where inclusion would reduce the
net benefits).

38 For this reason, assessment of the economic impacts would have to be calculated for each case,
based on the specific conditions in sectors (or economic activities) in areas affected. The calculation
would depend on assessment of the incidence and magnitude of imperfect competition and uncharged
external costs, in both transport-using and transport-providing sectors.

39 This assessment will determine whether the usual perfect competition assumptions are, in each
case, valid, or whether allowance for wider economic impacts needs to be made, and - if so - whether
these impacts will increase, or reduce, the value for money of a transport improvement.

Spatial Distribution Effects

40 Thirdly, the direct transport effects are often assessed, for practical reasons, only for a defined area
in the neighbourhood of the transport improvement. Studies in economic geography confirm that there
is no guarantee that transport improvements will benefit the local or regional economy at only one end
of the route - roads operate in two directions, and in some circumstances the benefits will accrue to
other, competing, regions. Thus in the important case discussed above where monopoly prices in a
sector may be reduced by competition from outside, some benefits, such as increased employment,
may accrue to the distant competitors rather than the local producers. Assessment of whether
economic impacts will actually benefit the intended target area will need to consider impacts outside
the immediate neighbourhood. This is the case whether or not imperfect competition applies.
Therefore greater attention should be paid to the question of where the impacts will occur, and on
whom they will fall.

41 This analysis highlights the importance of considering the 'winners and the losers' separately, in
addition to the usual procedure of adding them all together into an overall impact. This is particularly
important if it is indeed the case that the initial transport impacts will be converted into different
effects on the economy, since the initial and final beneficiaries of the intervention may be quite
different: the initial winners may end up losers. It follows that where transport interventions are
expected, or intended, to have economic impacts in any particular area, there should also be
consideration of the impacts on other competing areas as an integral part of the appraisal.

Recommendations for Appraisal

42 In practice, the Department has to deal with a wide variety of transport projects and policies, and in
all of these - whether or not there are wider economic consequences - a high quality assessment of the
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transport and environmental costs and benefits remains central to the appraisal process. Because any
wider economic effects may then go in unintended as well as intended directions, and may accrue to
other than the intended area, we consider it important that some degree of formal consideration of
these effects should be applied to all substantial projects, policies and interventions (whether road or
rail investment projects, traffic management schemes or traffic reducing strategies), not only to those
whose main declared intention is to promote regeneration.

43 Our recommendations for doing so are as follows:

m  We propose a new formal procedure, early in the process of appraising all important transport
projects and policy initiatives, requiring consideration of the rationale for the intervention and
initial consideration of whether the relevant prices, in the transport-using and transport-providing
sectors, are likely to be greater or lower than full marginal social costs.

® A wider economic impact assessment should then be carried out in all cases, though the level of
detail warranted will depend on the results of the initial consideration. The assessment would
include:

- any additional effects after taking account of the actual relationship between prices and full
marginal social costs in the transport-using and transport-providing sectors; and

- the incidence (spatial, sectoral and social) of estimated gains and losses in economic
activity.

m  Our broad conclusion is that the conventional social cost benefit procedures need to be improved
if they are to do full justice to the direct transport behavioural responses and choices, let alone the
complex effects of these on the economy. In all cases therefore we recommend improvements to
current procedures to bring them closer to a 'fully specified' conventional cost benefit analysis.
These improvements will include special attention to the short, medium and long term effects of
projects and policy interventions on vehicle ownership, frequency and structure of travel, and land
use, for passenger and freight movement.

m  We suggest a standard 'Economic Impact Report', which would bring these strands of work
together into an overall statement to be applied to all major transport projects and interventions,
derived from the form of analysis described here, including explicit treatment of any expected
structural changes in production, service, resource and labour markets, and explanation of the
mechanisms expected to bring these about. It is important that this Report should include
estimates of the patterns of changes in economic activity and jobs between areas and sectors, so
that not only are the winners identified but also the losers.

44 We recognise that some of the proposed improvements represent relatively easy changes to present
practice, based on existing knowledge, while others will require new research, or more fundamental
changes to current models. Therefore our recommendations envisage a staged programme of
improvements.

Concluding Comments

45 A large part of our investigation has been concerned with the economic impact of transport
initiatives in the context where prices are not, in general, set equal to full internal and external
marginal costs. If they were, there would in principle be a positive impact on the economic
effectiveness of all other transport interventions. This is because the volume and pattern of traffic
would be altered to different, more economically efficient levels: this would provide the context, and
in some cases the funds, to enable a new, better-judged, balance of infrastructure investment for the
various modes and more efficient management of the systems we already have.

46 It is because such optimal pricing frequently does not apply, that assessment of the price conditions
is the critical step which can allow appraisal to identify the conditions in which improvements may
assist the promotion of economic growth. And the same assessment also enables identification of
conditions where traffic may be reduced without harming the economy (and, indeed, potentially
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benefiting it) if done by pricing mechanisms which restore the relationship between price and
marginal cost, or by well-targeted non-price instruments.

47 We conclude that there is scope for carefully judged policies which help to decouple the rate of
traffic growth from the rate of economic growth, thereby reducing the environmental and congestion
costs of traffic and also - to some extent - assisting in delivering the benefits of economic growth.
Such policies include pricing, management and investment initiatives, in a balance which will vary
according to the specific circumstances of each intervention. Appraising each case requires improved
assessment of the conventional transport and environmental impacts, together with a more systematic
consideration of the impacts on the wider economy.
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Chapter 1 - Introduction

1.01 This chapter introduces the report by describing our remit, and the evolving policy context within
which we have carried out our work. It explains how we set about our work; and how we have chosen
to interpret our terms of reference. Finally, it describes the structure of the report.

Terms of Reference

1.02 This SACTRA enquiry began in the autumn of 1996 under terms of reference given to us by the
Secretary of State for Transport in the previous Government. The full terms of reference, and our
membership, can be found in Appendix A.

1.03 Our terms of reference were endorsed by the present Government, which took office in May
1997. In addition we were invited to contribute to the wide ranging review of transport policy, which
the Deputy Prime Minister initiated in the summer of 1997 by providing an interim report by the end
of that year. This entailed a slight extension to our remit.

1.04 Our initial terms of reference can be simplified into four main strands:

m  What is the nature and significance of the relationship between transport provision and economic
growth? To what extent does transport provision affect economic growth, and to what extent is it
in turn shaped by economic growth? What are the main factors underlying the links between
transport provision and economic growth? What are the implications for economic
competitiveness?

m s there scope to reduce the transport 'intensity' of the economy? Insofar as growth in transport
provision and traffic has appeared in the past closely correlated to the growth in economic
activity, is it feasible to reduce or even prevent the growth of road traffic in particular, without
reducing the rate of growth in economic activity?

m  What are the implications for the appraisal of individual transport schemes - both of which seek to
meet the demand for movement and of those which seek to reduce road traffic growth?
Specifically, does the method of cost benefit analysis conventionally applied to trunk road
schemes omit significant elements of the relationship between transport schemes and economic
activity?

m  What recommendations follow from our analysis of conventional transport appraisal for the
Department's procedures and practice?

1.05 The terms of our remit indicate a primary focus of interest on how transport projects and policies,
including individual transport schemes, affect the national (ie, UK) economy. They do, however, also
ask us to consider what can be said in general about regional and local impacts. The local dimension
is of particular interest to the present Government, which asked for our advice on how individual road
schemes might contribute to regeneration objectives, and how this might be captured in appraisal.

1.06 The terms of reference raised a number of issues of interpretation and posed a number of
conceptual problems. We explain later in this chapter our approach to some of these issues.

Method of Working

1.07 We have carried out our investigation in a similar fashion to previous SACTRA enquiries. We
started by addressing conceptual issues and issues of interpretation raised by the remit, by
familiarising ourselves with some of the key literature and by obtaining background information from
the Department. This enabled us to establish the key questions to be answered, and the core concepts
to be defined. At the same time, our Secretariat assembled an extensive library of the literature
relevant to the remit.

10
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1.08 We decided to consult a wide range of interested parties at an early stage in our deliberations,
that is, when we had identified the main issues, but before we had arrived at tentative answers. We
issued our consultation paper in March 1997. Over 130 respondents from the academic community in
Britain and abroad, transport planning experts, business and economic development organisations,
transport providers, environmental bodies, local government, Government departments and the
general public replied.

1.09 When the new Government launched their consultation on transport policy, we made available to
them, with our consultees' agreement, the full responses to our own consultation exercise. Our account
in Chapter 2 of the state of the transport debate when we started work draws largely on the outcome of
the consultation exercise.

1.10 As well as issuing the consultation paper, we took oral evidence from a number of researchers
and academics who have specialised in some of the less fully researched areas of our remit. We went
on to commission a number of research reviews and some original research, and have subjected these
to peer review. The reports of these research projects are published in parallel with this report . Details
of the research projects and the related consultations are given in Appendix B.

Interim Report

1.11 We submitted our interim report to the Department in December 1997. In addition to making a
contribution to the Government's policy review processes, this gave us the chance to make public the
lines of our thinking at that time. The report focused on two main issues: the scope for economically
beneficial traffic reduction measures and how the regeneration effects of road projects might be
assessed. It also indicated the stage we had reached in our thinking about the significance of linkages
between transport investment and economic growth, and the circumstances in which there could be
additional effects beyond those included in conventional cost benefit analysis.

1.12 Nothing in the reactions to that document led us to believe that we were on the wrong track in
conceptual terms, though there was agreement that converting conceptual thinking into practical
improvements in appraisal would be a considerable challenge. Some observations in our interim
report were sensationalised in the media and used in an inappropriately black and white way by
protagonists in the 'roads good/roads bad' debate. As we show in this final report, the nature of the
relationships between transport and the economy is complex and highly dependent on context. The
subject does not readily lend itself to the sound-bite. We have taken the opportunity in this final report
to define terms more fully than was possible in the interim report and have attempted to make our
findings as proof against misinterpretation as possible.

New Policy Context

1.13 The publication in the summer of 1998 of the Government's Integrated Transport Policy White
Paper (DETR, 1998a) and associated documents provides a new context for transport policy and
appraisal; and hence for this report. We draw attention to four aspects of this new context.

1.14 First, the new transport policy is to be integrated and multi-modal. As our name implies,
SACTRA's core task in the past has been to advise on the appraisal of trunk road infrastructure
schemes. Our present remit, particularly as regards our understanding of the linkages between
transport and the economy, is explicitly not restricted to trunk roads, or to roads, or to infrastructure
investment, and we have therefore aimed at a general approach which treats even-handedly all types
of transport investment or policy initiative, for all modes.

1.15 This is consistent with the suggestion of some consultees who have advocated the desirability of
a 'level playing field' between road and rail investment appraisal. However, we have not been able to
pursue this question by considering the practical implications for the different institutional
arrangements that exist between the funding of road and rail investment. We also recognise the
increasing saliance of air transport to any truly comprehensive account of the issues raised by our
remit. It has been beyond the resources of this Committee to cover air transport in the depth required
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to do the subject justice. But our approach should be applicable in principle to other modes, and we
hope that policy makers and specialists in these sectors will be able to extend our findings.

1.16 Second, there is now a New Approach to Transport Appraisal (NATA &- DETR 1998b), which
enables the impacts of road schemes on each of the Government's objectives of environment,
economy, safety, accessibility and integration to be assessed on a consistent basis and in a readily
understood form. The NATA is currently being developed for use in a multi-modal appraisal context.
Our recommendations for appraisal are designed to build on and sit within that framework.

1.17 Third, the challenge of reducing road traftic growth without damaging prospects for economic
growth or competitiveness is now at the heart of transport policy. We respond to this in a number of
ways:

m by examining the theoretical conditions under which it would be appropriate to do this and
reviewing such evidence as exists about the likely economic impact of reducing traffic (Chapter
7);

m Dby highlighting the relevance of cost benefit analysis to traffic reduction measures and framing
our recommendations for improved appraisal with such measures in mind (Chapter 10); and

m by framing a general account of the linkages between transport changes and the economy which is
equally applicable, whether the transport measure in question is designed to increase capacity or
to restrain traffic demand.

1.18 Fourth, the new transport policy gives more emphasis to local and regional decision making,.
Local authorities are required to prepare local transport plans. Existing regional planning guidance for
English regions will be supplemented by regional transport strategies. The Government's broader
emphasis on devolution means that more bodies will be involved in transport decision making: the
Scottish Parliament, the Welsh Assembly, regional chambers/assemblies of local authorities and
Regional Development Agencies in England, and the Mayor and new Greater London Authority in
London.

1.19 All this means that there will be many more fora and levels where transport policy- making and
appraisal will be conducted. Hence we think there is a greater need for a clear understanding of the
relationship between transport and the economy; and a common basis for appraising the impact of
transport policies, programmes and schemes on the regional and national economy.

Conceptual Issues

1.20 An issue which is central to the report concerns the terms in which economic success is
conceived, defined and measured. Our terms of reference indicate a primary concern with economic
growth, which is defined for practical purposes as the rate of increase in the nation's Gross Domestic
Product (GDP). We are also asked to identify impacts on competitiveness. We are then asked to
consider how these impacts can be reflected in appraisal.

1.21 However, cost benefit analysis, which has been the corner stone of appraisal for decades, deals in
a different yardstick of economic success - national economic welfare. Unlike GDP, economic
welfare includes valuations of costs and benefits to which no price is attached or where no monetary
transaction is involved, eg, changes in leisure time and time spent doing work around the home. In the
context of transport, welfare costs and benefits include time savings on leisure journeys, which do not
form part of GDP. The differences between these various terms are discussed in more detail in
Chapter 3.

1.22 We have had to decide which is the more appropriate measure for the purpose of our remit. If we
were to interpret our terms of reference narrowly, we would focus on measured GDP. This might lead
us, as well as identifying any benefits which should be added to cost benefit analysis, to identify
welfare benefits included within CBA which should be omitted for the purpose of measuring impacts
on the economy, on the grounds that they do not score towards GDP. It seems that Government has
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interests on the impacts of transport policy on both GDP and on economic welfare. In its response to
our initial consultation paper, the Treasury argued that GDP should not be regarded as, conceptually,
a better yardstick of economic success than the broader definition captured by economic welfare:
however, GDP is used for practical reasons because it can be measured.

1.23 We have in general adopted the Treasury view, particularly in our approach to appraisal. In
discussing how transport changes may affect the level and rate of growth of the economy, and the
relation of transport to productivity and competitiveness, it is common practice to distinguish between
transport/ travel costs which feed directly into the costs of production - freight and travel in the course
of business - and other travel costs which only indirectly, if at all, affects the costs of producing goods
and services. The question of whether changes in costs of various categories of non-business travel
can have any wider economic impacts beyond the conventional welfare benefits, is one we address in
Chapter 3. The point to make here is that even if the answer to that question is 'no', that answer would
not, in our view, justify excluding the conventional welfare benefits from savings in non-business
travel times from the measure of total economic benefits.

1.24 The position taken in the preceding paragraph is inconsistent with the line of thought which
draws a clear distinction between productive and non-productive, or between essential and non-
essential, traffic. In extreme cases, blanket labels are attached to particular modes of transport, as in
freight = productive traffic = essential traffic, unproductive traffic = car traffic = inessential traffic.
This crude analysis is unhelpful as a basis for rational policy making. There are, however, real points
underlying these crude distinctions. We have sought to tease these out.

1.25 First, there is already a method in cost benefit analysis for recognising the different values
attached to different types of travel. Most of the transport benefits come in the form of time savings to
transport users and these time savings are, in principle, related to what different categories of users
have said, or shown by their behaviour, that they would be prepared to pay to save travel time. There
can be discussion about the adequacy and the detail of the estimates in current use (covered in Chapter
10), but that does not affect the principle.

1.26 At present, typically some 20% of the total time expected to be saved from a road improvement
is by people in working time. But given the higher value ascribed to working time, the monetary value
of benefits from time estimated to be saved for a typical scheme splits about 50/50 in each category.
The difference between these figures indicates the extent to which the existing appraisal system
recognises a distinction between the value of business time saved and leisure time saved.

1.27 It can, of course, be argued that the value attached to journeys should be those of society, not
those of transport users. However, such an approach would have implications for the valuation of
journeys in the course of production, as well as of consumption, and it would be well nigh impossible
to get agreement on how society as a whole valued particular types of journey. To the extent that
travel in pursuit of the private benefit of producers or consumers imposes costs on the rest of society,
cost benefit analysis allows in principle for these to be taken into account also.

1.28 Second, the policy interest in distinguishing between journeys of greater or lesser value has
grown with the increasing emphasis on the need to reduce road traffic growth without avoidable
damage to economic growth. This puts the spotlight on whether some categories of traffic can be
more readily justified as the target for reduction than others. As Chapter 3 and Chapter 7 point out,
economic theory explains that the first best solution to this issue is to find a way of changing the costs
faced by travellers or transporters so that they match as nearly as possible the full marginal costs,
including the costs imposed on society in the form of environmental damage and congestion.

1.29 There may be practical or social policy reasons why this 'first best' position cannot be achieved in
practice, so that some compromise solution may be necessary. The reason why what might be called
the market solution is superior to, say, regulation in terms of economic efficiency is that the pricing
signal, by definition, squeezes out the journeys which are of lower value and allows the more highly
valued journeys to continue. It also raises revenue which could be spent beneficially, for example,
either by compensating losers created by the measure to reduce traffic, or by reducing distortionary

13



Transport and the economy: full report (SACTRA)

taxes in the economy as a whole. As we argue in Chapter 7, however, robust cost benefit analysis of
traffic reduction measures, as with all transport interventions, is essential to establishing whether a
welfare gain will follow from their implementation.

Some General Observations

1.30 We have found that the state of the art in developing a modern economic analysis of the
relationships between transport and the economy is relatively underdeveloped. We have not therefore
been able to assume a received wisdom. What the report does, in large part, is to provide a vehicle for
encouraging the practical application of new approaches. The development of this new economic
analysis is complex, since it seeks to deal with a world containing space and time and where other
conventional simplifying assumptions of economists (eg, of perfect competition) typically do not
hold.

1.31 This presents the dilemma that these conceptual and analytical developments in theory take our
understanding of the processes at work beyond what can in practice be incorporated fully in practical
models and appraisal systems, given modelling and data limitations. We consider that developing an
improved understanding of what is known, and what is not known, about the links between transport
and the economy has value in itself. We indicate how far we think it feasible to adjust appraisal
systems in the short term and offer advice on priorities for further research and development.

1.32 It is worth repeating the point about the complex nature of the linkages between transport and the
economy. At various points in the report, we come back to the same issue. Almost any statement
about the nature and significance of these relationships needs to carry the caveat that it is dependent
on the context within which transport interventions take place - for example, on the state of economic
development, on the degree of integration of markets, on the extent to which there is already a well
developed transport infrastructure, on the strength of competitive forces in the areas affected by the
transport change, on the capacity of areas targeted for regeneration to respond to the opportunities and
threats of wider markets, on the incidence of congestion. One conclusion to draw from this is to
beware of sweeping generalisations about transport and the economy. Another is to reinforce the
importance of subjecting proposed interventions to context-specific appraisal. Both of these
conclusions apply as much to restraint policies as to capacity enhancements.

Structure of the Report

1.33 There are a number of different audiences for this report and we have structured it in a way
which we hope will meet their differing needs. Much of the work we were asked to do is for academic
or professional audiences, both within and outside Government. For them, we have provided a degree
of technical detail, some of which may not be easily digestible for the lay reader. We have structured
the relevant chapters so that the lay reader with a reasonable grasp of basic economics, or a basic
familiarity with appraisal, will be able to follow the thread of the argument, with the more technical
detail in boxes within the text, where possible. For the reader with limited time to spare, the summary
report gives a broad picture of the ground we have covered together with our conclusions and
recommendations.

1.34 In this first part of the report, having outlined the context and our conceptual approach in this
chapter, we go on in Chapter 2 to summarise the state of the debate about transport and the economy
as it appeared at the outset of our work and also to provide a factual background to the report. As we
mentioned earlier, this draws very largely on the arguments submitted to us in the consultation
process.

1.35 In Part 2, we provide an economic analysis of the role of transport and how changes in the
transport system affect the economy. Chapter 3 introduces and defines the main terms and concepts
on which we base our analysis. We then introduce a less-technical overview of the following two
chapters, whose content depends heavily on the approach and analytical framework of economic
theory.
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1.36 In Chapter 4, we present current thinking on the causes of economic growth and discuss the
potential role of transport in that process. We identify all the main relationships in this process, from
the direct effects on transport users to the various second round and wider effects to which these may
give rise, for example through property or labour markets. We consider how these relationships may
affect the level and growth of the economy. We discuss the role of imperfect competition in the
growth 'story' and report the conclusions we draw from some original research we commissioned on
this topic, building on insights from the economics of trade. We draw out conclusions for further
research and for transport appraisal.

1.37 In Chapter 5, we consider the linkages which can help explain how transport has an impact on
the economy. We consider the incidence of impacts in respect of different regions and localities; how
changes in the structure of the economy lead to changes in both production and transport logistics and
hence to different levels of transport output for a given level of GDP output; and how transport
changes may be filtered through changes in the labour and land/property markets. This chapter also
draws conclusions for further research and appraisal.

1.38 In Part 3, we begin in Chapter 6 by considering the other side of the transport-economy
relationship: how can economic activity itself shape the demand for transport. We examine the
concept of transport intensity and discuss international comparisons, past trends and future
projections. We examine the relative significance of income growth as distinct from changes in price
as a determinant of traffic growth, considering in the latter not only changes in visible prices (eg, fuel
price), but also changes in the generalised cost of travel, arising from changes in road capacity. We
consider the evidence on traffic elasticities and make some recommendations for departmental
practice and research.

1.39 In Chapter 7, we consider the available theoretical and empirical evidence concerning the
economic impact of transport interventions with a particular focus on measures to reduce road traffic.
We review the results both of analyses based on modelling of the likely effect of measures and of
some empirical research, and comment on the implications for transport appraisal which arise from
our review of this material.

1.40 In Part 4, we set our views on appraisal. Chapter 8 distils the findings of the earlier chapters into
a set of appraisal requirements, explains the rationale for these and explains what in principle is
needed to meet these requirements. Chapter 9 then describes present appraisal practice (post the 1998
White Paper) insofar as it relates to our remit. Chapter 10 discusses the practical implications of
meeting the appraisal requirements in Chapter 8, and identifies areas in which there is a need to
improve or review existing appraisal and modelling techniques and the empirical data which they use.
The report ends with a set of recommendations (Chapter 11).
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Chapter 2 - The Debate about Transport and the Economy

Introduction

2.01 This chapter provides an overview of some of the main arguments in the debate about transport
and the economy. The aim of the chapter is to give the informed lay reader a summary of the sort of
arguments that SACTRA has had to address in the course of its investigation, prior to a more
theoretical and empirical critique of those arguments in later chapters.

2.02 The chapter begins with a brief review of why our remit is important to Government (a term we
use to include central government, government agencies, local government, etc) and a discussion of
the complex nature of the debate about transport and the economy. We then examine some of the
statistics of transport and economic trends before outlining the debate in more detail. The chapter then
sketches the debate from various perspectives - the relationship of transport and the economy at a
micro-level (the level of individual firms); the spatial (mainly local and regional) impact of transport
improvements; and the macro-level relationship (at the level of the economy as a whole). The
distinction between these perspectives is artificial in many senses, as they interact and overlap with
one another, but it can help highlight the nuances to the debate which are important to understand.

The Need to Understand the Relationship between Transport and the Economy

2.03 There are good reasons why the Government should seek to understand the nature of the
relationship between transport provision and economic growth as fully and as clearly as possible.
Government is committed to promoting sustainable development, embracing environmental,
economic and social objectives. It is important that the economic justification for transport schemes is
as robust as possible alongside consideration of their environmental and social impacts to ensure
effective decision-making.

2.04 Equally, in promoting economic growth, Government is often concerned about the distribution of
such growth. Transport improvements, for example, can form part of public policy packages
deliberately aimed at stimulating regeneration in a particular area - sometimes even at the expense of
other areas. Government needs to be clear that such action is effective in meeting its goals.

2.05 Government also directly and indirectly finances significant investment in transport. Where
investment is justified on the basis of promoting economic growth, Government needs to know that
such aims are being achieved, and in the most cost-effective manner, particularly given the scarcity of
public funds.

2.06 Finally, Government is a key player in the planning process. Promoters of schemes often claim
wider economic benefits would arise from their projects when seeking planning permission.
Government needs to have a clear understanding of these arguments to enable it to balance them
against other considerations and so come to effective planning decisions.

The Nature of the Debate about Transport and the Economy

2.07 Developing a clear understanding about transport and the economy is a difficult task. Asking
questions about that relationship challenges what for some is a fundamental and obvious assumption:
that economic growth, the need for movement and the need to invest to facilitate that movement go
hand in hand. The result has been an often quite polarised debate, in both academic and non-academic
circles.

2.08 Business argues that an efficient transport network is vital to a strong economy - locally,
regionally and nationally - by providing high quality access to labour, suppliers and customers.
Business has consistently argued that substantial investment is needed to improve the existing
network, focusing mainly on road transport, but also on heavy rail, urban public transport and airports.
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2.09 Other commentators argue that there is scant evidence for a causal link between transport
improvements and economic growth. Some claim that a transport scheme can in fact "suck out"
economic activity from an area, rather than attract it. Concern about the environmental impacts of
transport and the need to balance competing claims on the public purse have also raised questions
about the validity of calls for greater transport investment.

2.10 Nor is the debate simply a question of whether there are net positive or negative economic
impacts arising from transport improvements. The question of size of effect is also important. Some
commentators query whether the journey time savings generated, for example, by road improvements,
provide anything more than marginal economic benefit. Others argue that transport improvements, for
example, help enable firms to re-organise their operations, yielding significant benefits beyond those
conventionally identified in investment appraisal.

2.11 The debate about transport and the economy is frequently made even less clear by a confusion of
terms. The relationship between the two is sometimes taken to embrace different things: transport
investment, transport infrastructure, transport improvement (however achieved - ie, by infrastructure
development or through other policies), road traffic, etc. Even the term "economic growth" can mean
different things to different people and is often confused with loosely defined discussions of
competitiveness. Issues surrounding the definition of terms are addressed in Chapter 3.

2.12 A further complication is the difficulty in isolating the effect of transport provision on economic

activity, be it at the national, regional or local level. The difficulty with, for example, before and after
studies of transport projects is that we simply do not know what might have happened to the economy
if a scheme had not gone ahead and the money had been put to some other use instead. Equally, there

are many factors which can be

Transport and Economic Trends

2.13 The debate about transport and the economy takes place against the background of significant
trends in both. Figures 2.1 to 2.7 and Tables 2.1 to 2.3 seek to give some indication of how the
economy and the demand for transport have changed over time.

2.14 The last 40 years have seen growth in both the national economy, as measured by GDP, and
domestic traffic. Figure 2.1 shows that passenger traffic across all modes has grown at a faster rate
than the economy as a whole, while freight traffic has grown at a slightly slower rate. This embraces a
significantly greater increase in LGV traffic than HGV traffic (as borne out by the billion vehicle
kilometres in Table 9.4). Figure 2.2 indicates that this experience is broadly one that the UK has
shared with other European countries.

Figure 2.1 Transport trends against GDP: UK 1953 - 1997
Source: Transport Statistics Great Britain 1998, ONS
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2.15 Cars (together with vans and taxis) have accounted for an increasing share of UK passenger
kilometres over the last 40 years, plateauing at about 86% of passenger travel during the 1990s
(Figure 2.3). Figure 2.4 shows that, while the strong growth in passenger kilometres travelled by car
has also occurred in recent years in many developed economies, some countries have also experienced
significant growth in passenger kilometres travelled on some forms of public transport (eg
Netherlands, Switzerland, Italy and USA). However, not all have experienced the latter trend, and a
significant contraction in public transport passenger kilometres travelled has occurred in some
countries, particularly in Germany.

2.16 Tables 2.1 to 2.3 provide a more detailed snapshot of the components of passenger travel in this
country. Table 2.1 shows that the distance travelled per year by the average person has increased by
more than 40% over the last twenty years to 10,726 kilometres. Looking at personal travel across all
modes, the three most significant reasons for travelling are shopping, commuting and visiting friends
at home, accounting for 21%, 15% and 13% respectively of journeys per person per year (Table 2.2).
In terms of the distance covered by the average person, however, these journey purposes account for
17%, 20% and 13% respectively of the total (Table 2.3).

Figure 2.2: Transport Trends Against GDP: EU 1970-1996
Source: Eurostat
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Table 2.1 Average distance travelled by mode of travel: UK 1975-1997
Source: National Travel Survey

Mode Kilometres per person per year IChange (%) to 1995/7:
1975/6  ||1985/6  |[1995/7  ||/from 1975/6 |from 1985/6

Walking 399 393 314 -21 -20

Bicycle 82 71 163 -24 -11

Private hire bus 240 211 169 -30 -20

|Car 5139 16108 8346 162 37

Motorcycle/moped 76 82 48 -36 -41

Van/lorry 293 367 422 44 15

|Other private 24 53 164 167 17

Buses in London 92 |63 80 -12 5

|Other local bus 594 415 325 -45 -22

Non-local bus 80 175 150 86 -15

LT Underground 55 71 82 50 22

Surface rail 457 470 473 4 1

Taxi/minicab 21 43 |69 231 45

20




Transport and the economy: full report (SACTRA)

"Other public, inc. air" |27 35 121 341 180

All modes 7578 8555 10726 42 25

Table 2.2 Journeys per person per year by main mode and journey purpose : UK 1995/7
Source: National Travel Survey

Kilometres

Driver Pass- Motor- Tube |Rail

Purpose Walk ||Bicycle 1 inger cycle Buses ) 3 Taxi ||[All modes
[Commuting 19 |6 192 20 2 12 3 5 1 162
Business 4 1 27 3 |0 10 |0 1 |0 37
Education 31 1 3 18 ‘lO 10 ‘lO 1 1 68
Escort education 24 |0 19 16 ‘lO 1 |0 10 10 51
Shopping 71 |12 76 48 ‘lO 20 1 1 2 222
|Other escort 11 o 46 23 ‘lO 1 [0 0 |0 83
|Other personal business |31 1 40 24 |0 |6 1 1 1 106
Visiting friends at home |31 2 52 45 1 |6 1 1 2 141
Visiting friends elsewhere|[15 |0 11 13 |0 1 |O |0 2 44
Social/entertainment 11 1 22 21 ‘lO 3 ‘lO ‘lO 1 162
Holidays/day trips 2 2 10 13 ‘lO 2 ‘lO ‘lO |0 31
|Other, inc. just walking 43 ||0 1 1 |0 |0 ‘lO |0 |0 45
All purposes4 293 |17 401 236 |4 ‘|64 ‘|6 11 |10 [{1052
1 Note: Drivers and Passengers of cars and vans

2 Note: London Transport Underground

3 Note: Surface rail

4 Note: Figures rounded to nearest whole number

Table 2.3 Journey distance per person per year by main mode and purpose : UK 1995/7
Source : National Travel Survey

Kilometres
. . Pass- |[Motor- . .
Purpose Walk |Bicycle |[Driverl Buses | Tube2|Rail3|{Taxi |[All modes
engerl|cycle
|C0mmuting 23 23 1429 230 |23 95 37 201 |6 2108
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Business 3 2 882 103 |0 5 |6 50 |5 1146
Education 27 |12 42 80 2 80 3 18 |5 302
Escort Education 16 |0 97 32 |0 3 |0 10 |0 150
Shopping |63 5 616 483 |3 122 |6 32 |6 1345
[Other escort 8 10 380 214 |0 10 2 S 2 ||624
|Other personal business (|24 3 375 2216 |3 34 |6 32 |6 722
Visiting friends at home |27  ||6 825 785 |I5 61 |6 |68 |10 1823
Visiting friends elsewhere |[13 2 132 156 |2 16 3 13 |11 [359
Social/entertainment 11 5 304 298 |3 27 5 23 |6 721
Holidays/day trips 3 14 391 647 ||10 116 |2 77 ‘|6 1350
[Other, inc. just walking 51 |0 14 S 10 10 10 S ‘lO 79
All purposes4 272 ‘|61 5488 (3253 ||50 566 |77 523 ‘|64 10726

1 Note: Drivers and passengers of cars and vans
2 Note: London Transport Underground

3 Note: Surface Rail

4 Note: Figures rounded to nearest whole number

2.17 In the case of freight, Figure 2.5 shows that road transport has become the predominant mode of
moving goods in the UK over the last 40 years. As with passenger transport, Figure 2.6 shows that
strong growth in road freight traffic has also been experienced recently in many other countries,
although again some countries (eg USA, Portugal, Italy and Finland) have seen significant increases
in freight traffic moved by rail. Analysis of four EU countries, highlighted in Chapter 6, indicates that,
although an increase in the average length of haul was the single most important determinant of the
increase in traffic, several other factors have had a significant impact in influencing patterns of freight
traffic.

Figure 2.5 Domestic freight transport by mode: UK 1953-1997
Source: Transport Statistics Great Britain 1998
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Figure 2.6 An international comparison of modal trends in freight transport: 1985-1995
Source: Transport Statistics Great Britain 1998
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Figure 2.7 Growth in Economic sectors: UK 1957-1997
(By Gross Value Added at constant 1995 basic prices)
Source: Economic Trends Annual Supplement 1998
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2.18 Finally, there have also been significant structural changes in the nature of economic activity in
the UK. Figure 2.7 shows how the contribution of the service sector to national GDP has grown in
importance compared with, for example, manufacturing (although this remains an important sector).
Since the mid 1980s, there has not been a major change in regional shares of national UK economic
activity.

Micro-Level Relationship between Transport and the Economy

2.19 Transport, as one factor in the production of goods and services, represents a cost to individual
businesses. A traditional theoretical view suggests that a transport improvement which reduces
transport costs (through shorter journey times and lower vehicle operating costs) enables firms to sell
their products more cheaply. This stimulates greater demand, so that as firms enjoy enhanced scale
economies, a virtuous circle of further cost reductions and sales growth is set in motion.

2.20 UK businesses themselves appear strongly to perceive that transport improvements would
enhance their ability to compete. A CBI survey of 12,000 firms asked businesses to prioritise future
action most likely to promote business competitiveness in their region. Better transport was
considered to be among the top three factors in each region - though with some difference in terms of
modal priorities - out of a total of 22 factors (which included, for example, action to improve the
labour market skills, to promote inward investment and to provide appropriate sites for development).

2.21 Similar comments were made in correspondence from the Government Offices for the South East
and for the North West to SACTRA (1997). They acknowledged the widely-held view in their regions
that transport was "a particularly important ingredient”" or "a vital part of the package" in promoting
competitiveness.

2.22 The importance attached by business to the need for transport improvements has been
questioned. Some commentators argue that the small transport cost reductions usually associated with
schemes means they will only ever be of limited benefit to businesses. Others have called into
question whether the small time savings for individual journeys can in practice be translated by
business into enhanced productive capacity.

2.23 Thus Parkinson (1981), for example, pointed out that transport costs were a small proportion of
total production costs (5-10%). He concluded that, given the small reduction in transport costs
typically arising from a new or improved road, it is implausible that the fall in prices that could result
from this small reduction in transport costs would lead to a significant increase in GDP.

2.24 Other empirical evidence paints a somewhat different picture. An Ernst and Young study (1996)
made clear that the ranges of transport costs as a proportion of total business costs, identified by
Parkinson and others, masked significant variation between sectors. For some firms, transport costs
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can represent a major item. Figures compiled by Diamond and Spence (1989) indicate that as a
percentage of operating costs, transport costs accounted for 2.6% of motor vehicle part production,
7.7% for pharmaceuticals and 12% for wholesale distribution. In other sectors, such as construction,
the figures can be significantly higher. Potentially, improvements which reduce those costs may thus
be of considerable benefit.

2.25 The study also reveals that even in high-value added firms, where goods transport can account
for less than 1% of total business costs, those costs are nevertheless closely monitored. The
implication is that firms, in a bid to remain competitive, remain keen to control and reduce costs, no
matter how small. This impression is strengthened if one considers that transport costs will appear
more significant to businesses when expressed as a percentage of profits. Other work by Mackie and
Simon (1986), in their case study of the Humber Bridge, cites that three-quarters of the firms
questioned claimed that they were able to use their savings productively.

2.26 While there remains debate about the scale of the direct benefits to businesses arising from
transport improvements, attention has also focused on potentially wider, indirect micro-level benefits.
In the Ernst and Young study (1996), just over 20% of firms reported that changes in their use of
transport due to new or improved transport had led to wider business benefits in the form of reduced
inventory costs (through reorganisation and centralisation of distribution operations), their ability to
access new markets, and their increased size of labour catchment areas.

2.27 A considerable amount of work has been done, for example, by Quarmby (1989), Mackie and
Tweddle (1993), and McKinnon (1995), to suggest that road improvements can have a much greater
indirect impact on competitiveness by enabling firms to restructure their logistical systems. Several
commentators have also identified the growing importance to business - particularly with regard to
goods distribution - of schemes which improve the reliability of journey times.

2.28 Critics have, however, raised concerns about the centralisation of logistics operations made
possible by, among other things, road improvements. It is argued that, by serving markets from fewer
distribution centres, additional traffic is induced, thus increasing environmental externalities, such as
pollution. Since the cost of these externalities is paid for by society at large, and not by the businesses
responsible for causing them, the result is deemed to be economically sub-optimal. Businesses
respond that improved efficiency of distribution operations has reduced fuel consumption, and
consequently reduced the level of their emissions.

2.29 Another criticism sometimes voiced derives from the view that traffic generated by new road
building means that any benefits to business and, indeed, other road users are transient, if not actually
negative. It is argued by proponents of this view that any time savings generated by a scheme are soon
lost as the new road fills with traffic and congestion returns; while at the same time the additional
traffic generates greater external costs such as pollution.

2.30 In fact, SACTRA's 1994 report indicated that, in conditions of congestion, the consumer benefits
of a scheme would be generally reduced by the effects of induced traffic and, in some circumstances,
this could then make the net present value of the scheme negative, though this would not necessarily
be the case. The Committee's analysis suggested that the more typical case would probably be to make
the net consumer benefits smaller, but still positive. The environmental effects of induced traffic
would, however, generally be unambiguously negative.

Spatial Issues

2.31 A key aspect of the debate about the relationship between transport and the economy are the
claims made about the impact of a transport project on a local area or region. Claims can emphasise
the value of transport improvements to an area - large or small - as a means of overcoming what are,
in effect, barriers to trade with other areas of economic activity.

2.32 Some of these claims deal with issues of perception, such as the impression in the minds of
potential inward investors about the accessibility (and so attractiveness) of particular parts of the
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country. A recent AA/CBI survey (1998) showed that over 70% of local authority economic
development officers who responded said that the quality of transport links were an important feature
in attracting investors to their areas. North Lanarkshire Council (Lawson, 1997) claims that the
relative success of Lanarkshire Enterprise Zone in attracting investors compared with Clydebank
Enterprise Zone can be explained by the different quality of road links serving the two areas.

2.33 These studies reflect a widespread view by promoters that schemes can overcome perceptions,
especially on the part of inward investors, of distance, peripherality or disadvantage. For example,
business interests have argued for a motorway-standard link beyond Exeter to serve the south west,
for dualling of the A590 to serve Cumbria and for direct rail services from the Channel Tunnel to the
North of England and Scotland, to overcome the perceived distance of those areas from key markets.
The Government Office for the North West (1997) claimed that even peripheral considerations such
as the image enhancement of an area can be "significant spin-offs" from investment in new or
improved transport infrastructure.

2.34 In another piece of evidence received by SACTRA, a study by the Welsh Economy Research
Unit (1997) on economic development in Merthyr suggests that improved road access to the area has
been an important factor in influencing the location decisions of recent investors. The report contends
that the wider economic benefits in terms of generated new income and employment are likely to
outweigh the economic significance of any direct savings in transport user costs.

2.35 Removing trade barriers by improving transport links is also argued to be a key part of policies to
promote economic regeneration in areas of particular poverty. These areas are characterised by under-
utilisation of a range of resources, such as labour and/or land. Transport improvements are often seen
as a way of 'unlocking' these resources, for example, by providing access to derelict sites or to new
job opportunities for the unemployed, so contributing to the typical high-level aims of removing
deprivation, and enhancing economic development and social cohesion.

2.36 Transport schemes aimed at promoting regeneration might take different forms. The Black
Country Development Corporation (1997) said in its evidence to SACTRA that the direct access to 3
million square feet of industrial and commercial floor space provided by the Black Country Spine
Road was critical to its programme of regenerating previously derelict land. The Coalfields Task
Force (1998), on the other hand, has stressed that there is an urgent need in coalfield communities -
where levels of car ownership are low - to enhance public transport (through better bus services,
shared use of a minibus, car pools or re-opening of redundant railway stations) as a way of giving
people ready access to towns and employment sites.

2.37 Removing barriers to trade can also be seen as important to other, wider areas than simply
blackspots of economic deprivation. Poor transport links between one region and another, it is argued,
can protect uncompetitive indigenous firms, enabling them to charge prices higher than those which
are efficient. Removing that effective barrier through improved links could benefit the wider regional
economy by reducing prices to end consumers and producers. One manufacturer in North Wales is
quoted by the Freight Transport Association (1997) as having benefited in precisely these ways due to
improvements to the ASS.

2.38 It is also worth noting that the need to tackle trade barriers is seen as important even in the case
of those areas which are relatively strong economic performers. One of the arguments used to support
the cases for Heathrow's Terminal 5 (Coopers and Lybrand, 1995) and modernising the London
Underground claims that the project is an essential part of efforts to maintain London's status
(economic, as well as cultural and political) as a world city. The Government Office for the South
East - a region usually thought of as relatively prosperous - also emphasised (1997) that poor transport
links have long been identified as a factor limiting developing in Sheppey and Hastings, which both
have Assisted Area status.

2.39 However, there are alternative views about the impact of transport improvements on the
economic prospects for an area. First, commentators point out that better transport by itself is highly
unlikely to stimulate economic activity. The campaign group South Coast Against Road Building
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(SCAR) intuit this by quoting Whitelegg (1994): "Birmingham with its ample supply of motorway
connections is not a conspicuous economic success and Edinburgh, with far less motorway linkage
than Glasgow, has certainly not suffered economic decline in comparison with its traditional rival".

2.40 Inward investors, it is pointed out, look to a range of factors in determining the attractiveness of a
location. The AA/CBI survey (1998) of local authority economic development officers indicates that
issues such as the availability of suitable sites and a skilled workforce are as important, if not more so,
to investors when they choose where to locate. Attempts to overcome perceptions of distance and
disadvantage can also be made by means other than additions to transport infrastructure, including
improved frequency, quality or marketing of transport services. For example, the Government
responded in 1996 to business calls for a motorway-standard route beyond Exeter by reclassifying the
existing A38 as an expressway and colouring it blue (as with motorways) on maps.

2.41 McKinnon (1996) suggests that the Scottish economy has successfully adapted to its
geographical peripherality by, for example, developing sectors of high valued added products and
making use of traffic flow imbalances to secure favourable export haulage rates. As a result, Scottish
manufacturers actually spend less on transport than the UK average, expressed as a proportion of
value added or net output. He also notes that firms such as IBM and Digital have closed down their
national distribution centres across the Continent and manage satisfactorily to supply their European
customers from Scottish plants.

2.42 However, McKinnon warns that, as the cycle times of logistics operations continue to be
compressed, this will magnify differences in transit time between peripheral and more central regions.
He also anticipates that attempts to capture the environmental costs of transport through higher fuel
taxes and new road user charges will discriminate against businesses in more remote regions which
have to travel further to access markets.

2.43 Supporters of schemes themselves recognise that, while transport improvements may be
necessary, they are rarely, if ever, a sufficient condition for stimulating economic activity. Parkinson
(1981) also notes that the empirical evidence suggests that areas with low levels of development
seldom lack just good accessibility - they have disadvantages other than or in addition to transport
inaccessibility, such as lack of sites or of skilled labour.

2.44 Initiatives to promote regeneration also recognise that the degree to which a transport scheme is
complementary to other policy tools is essential to maximising the contribution of that scheme.
Evaluation of the effect of the Bristol Spine Road (DETR, 1997a) showed that the regeneration
benefits of the scheme had been limited - though still positive - because the Urban Development
Corporation had failed to put in place a coherent regeneration strategy.

2.45 A second common observation is that transport improvements can harm a local or regional
economy, by exposing indigenous firms to competition from stronger rivals outside the area - the so-
called 'two-way road' argument. Where improved transport links behave in a way similar to the
removal or reduction of a trade barrier, there can be winners and losers from the improvement,
depending on among other things the structure of local and regional economies. A report on
completing the European Single Market (Emerson, 1998) - which aims to reduce barriers to trade
within the EU - indicated that, while overall EU productivity would rise, much of this came from a
rationalisation of industry that would imply the end of production in individual sectors in some
countries.

2.46 A study of transport and development changes around Inverness for the Transport Research
Laboratory (Halden and Sharman, 1994) also helps highlight the point. The study concludes that
expansion of tourism in the area would not have been possible without the major transport
improvements in the area examined. But it also acknowledges that the improvements may have had
negative effects in more peripheral parts of the study area, by increasing the pressure to close local
health centres or offices in peripheral areas and to service the population from more centrally-located
facilities.
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2.47 Friends of the Earth in Cornwall (1997) cite the experience of different towns in the county to
make a similar point. On the one hand, it is claimed that the local economies of Okehampton and
Liskeard are suffering due to the effects of recently completed bypasses, as locals go elsewhere to
shop (Exeter in the former case and Plymouth and Truro in the latter) and as companies transfer
operations elsewhere. On the other hand, attention is drawn to the apparent success of Millbrook, with
no empty shops and a complete range of services and facilities, which despite being only three miles
from Plymouth is poorly served by transport links.

2.48 DETR (1997b) concedes that in rural areas improved transport links could run counter to
regeneration and other policy objectives, though it emphasises that it is hard in general to say whether
the net effect is positive or negative. In the specific case of regeneration, DETR points out that the
low levels of wages, property costs and congestion on local roads associated with deprived areas
means that these areas are highly unlikely to suffer economically if opened up to greater competition.

2.49 Equally, where regeneration policy supported by transport improvements simply shifts economic
activity from one area to another, with no aggregate economic benefits being created, this may be
entirely consistent with policy aims. The Government Office for the South East (1997) reminded us
that, given the forecasts of growth in household numbers in the region, it was an objective of public
policy to provide a higher proportion of the new homes and jobs in Kent Thames-side, supported
where appropriate through improved transport provision.

2.50 Even where a transport improvement does have a positive impact on more than one area, it does
not necessarily follow that all affected areas will benefit to the same extent. Dodgson's (1974) case
study of the impacts of the M62 underlines the point that, for example, some areas (eg, West
Yorkshire) were likely to have benefited more than others (eg, Lancashire) from reductions in freight
transport costs arising from construction of the motorway.

2.51 Cornwall and Wiltshire Friends of the Earth (1997) make a further related point when they
suggest that road building in rural areas in fact allows wealthier households to displace local poorer
families, either by buying second homes or by facilitating long car commuting journeys. The extent to
which there may be social distribution issues associated with transport schemes is an explicit area of
interest for the current Government.

Macro-Level Relationship between Transport and the Economy

2.52 The debate about the relationship between transport and the economy focuses not only on the
impacts on individual businesses and of local or regional areas, but also on the economy as a whole.
The close correlation between economic growth and increased movement - and, since 1945, the
correlation in particular between road traffic growth and economic growth - is seen as evidence of a
close link between transport and the economy. But this does not help clarify the direction of cause and
effect - whether increased movement is a sign of economic growth stimulated by other factors;
whether traffic growth, facilitated by transport improvements, itself stimulates economic activity; or
whether there is some iteration of the two.

2.53 Nevertheless, commentators point to the historical contribution of transport improvements to
economic development. This is particularly true of the case of developing countries, where the
transition from a fragmented communications system to even a poorly developed network is of great
importance (Owen, 1987; Hilling, 1996). Perhaps the single most important factor is the transition to
all-weather, all-the-year-round road surfaces.

2.54 In this sense, the complete absence of a well developed transport system acts as a serious
constraint on growth. It helps explain why up to 40% of World Bank loans have been used on
transport projects (Hilling, 1996) and why the UN designated the ten years to 1988 as the transport
decade. Similar emphasis on transport can be found in the portfolio of the European Investment Bank
(Pinder, Edwards and Wise, 1995).
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2.55 The role of transport in promoting the integration of markets has also repeatedly been argued to
have been a major factor in the British primacy in the Industrial Revolution (Szostak, 1991). Turnpike
roads, canals and then the railways were each important in reducing transport costs and facilitating
urbanisation and the development of large scale industry.

2.56 Similarly, the development of the UK motorway network in the last 40 years is seen to have
played its part in post-war economic development, for example, by making possible systemic
transformation in the distribution and logistics sectors. McKinnon (1995) argues that the strategic
road building programme "can be viewed in historical terms as a major 'network development
episode', comparable to the earlier eras of canal and railway construction". One might add that the
development of air transport links has been a further similar type of development which has helped
contribute to the globalisation of business and economic activity.

2.57 The work of others suggests, however, that it would be wrong to assign undue prominence to any
one particular mode, even railways, which are often seen as the most spectacular invention of the
Industrial Revolution. It has been estimated that the direct resource savings from freight transport by
rail compared with alternative modes of transport were around 4% of 1865 GDP, a result that echoed
the findings of Fogel (1964) for 19th century America. A somewhat smaller gain probably resulted
from investments in canals in 1800 (Hawke and Higgins, 1981).

2.58 Furthermore, a study of the inequalities in and production potential of European regional
economies (Biehl, 1986; 1991) explained the differences in per capita GDP as a function of the
regional endowments of labour, capital and various forms of infrastructure. While the lack of an
effective transport system did appear to be a constraint on a regional economy achieving its full
production potential in some regions, it was shown that in many poorer regions this was not the case
and thus that simply improving transport would not lead to growth without other parallel
interventions.

2.59 For a country such as the UK, with a now well-developed transport network, the question arises
as to whether further improvements to the network can have anything more than merely marginal
benefits to the national economy. McKinnon (1995) takes the view that new road construction
projects are likely to make a smaller contribution to economic development than in the past, partly
because much of the earlier benefit was network related, but also because the business restructuring
processes have largely run their course.

2.60 While there is a sense that the tangible benefits arising from significant transport improvements
may have already been largely tapped, major reductions in travel costs have still resulted from
projects completed only relatively recently. Projects such as the Humber and Severn Bridges, the
improvements to the A55 and the combined transport changes around Inverness are all ones which
have led to significant reductions in transport costs.

2.61 The recently completed A14 link between the A1 and M1 is reported to have saved 30-35
minutes on journeys accessing the motorway network (Government Office for Eastern England,
1997). Since opening the final section of the route in Northamptonshire, industrial and commercial
development within seven miles of the road is reported to have increased by 470% (including both
relocation and expansion of companies). The Rural Development Commission (Spence and Linneker,
1995) makes the observation that, since the 1980s, rural areas have experienced relatively high levels
of economic growth, despite having the least transport infrastructure - though, it goes on to say, rural
areas have generally seen the largest improvements in their infrastructure.

2.62 Alternatively, in the UK, significant programmes of remaining improvements to important parts
of the transport network have been identified - for example, Railtrack's investment programme,
modernisation of the London Underground and the strategic roads programme - amounting to tens of
billions of pounds. It is arguable that these improvements, in aggregate, could substantially improve
the quality of transport in the UK, to the benefit of the economy. Calculations carried out by the
Centre for Economic and Business Research (CEBR, 1994) suggest that expenditure on modernising
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the Underground would increase the UK's GDP growth by 0.06% per annum in the period to 2003;
while a 50% increase in expenditure on roads would lead to GDP 0.73% higher by 2010.

2.63 Several variations on this theme can be found in the claims made for expenditure on a range of
transport projects. A study by Roger Tym and Partners for the North of England Assembly (1992) into
the benefits of dualling the A1 claimed that 855 new jobs would be created directly and indirectly,
adding £19.5 million to GDP. A report by JMP consultants (1989) on the Dearne Towns Link Road
claimed that once the link road was open, an initial 860 jobs might arise due to developments
associated with the road, with a further 129 jobs per annum from progressive development of key
sites. The multiplier effects of development were predicted to provide 125 jobs with a further 23 jobs
per annum.

2.64 Friends of the Earth (Jenkins, 1997) similarly claim that policies to promote public transport,
cycling and walking could lead to the creation of 130,000 new jobs by 2010, more than offsetting the
loss of jobs in the motor industry as a result of decreasing car use. BA point to the cumulative
potential wider job losses and loss of value added in the UK economy were a fifth terminal not to be
built at Heathrow Airport. A study on the effect on the East Midlands of proposed improvements to
the Midland Main Line (W.S. Atkins et al, 1990) also sought to identify the net employment benefits
arising from various factors such as overseas inward investment (500 jobs), indigenous expansion
(1,500 jobs) and office decentralisation (500 jobs).

2.65 Others treat the claimed wider impacts of schemes and programmes on GDP and employment
with some caution. Barker and Lewney (1997) of Cambridge Econometrics claim in their response to
SACTRA that the effect on GDP of investing in transport infrastructure (even in large projects, such
as a new rail freight network linking UK regional centres with the Channel Tunnel) would appear to
be very small. The CEBR figures on economic growth are, indeed, marginal in size yet depend upon
major expenditure running to billions of pounds, which may be difficult to raise either in the public or
private sectors.

2.66 Parkinson (1981) also reminds us of the potential weaknesses in approaches which claim wider
effects on economic activity arising through a multiplier effect from investment in transport
improvements. Necessary conditions for such an effect to occur are that there is no offsetting public or
private expenditure decrease to accommodate the increased roads expenditure; the Government (in the
case of publicly-funded schemes) can finance the scheme without affecting output through inflation or
taxes; and that there are unemployed resources to meet the increased demand.

2.67 Another line of argument suggests that public investment in transport does in fact have more than
a marginal positive impact on GDP. Aschauer (1989) argues that public investment in infrastructure
leads to improvements which increase firm's profitability - or rate of return to private capital (such as
the capital invested in a company's distribution fleet). Firms then respond to increased profit by
expanding the pace of capital investment, in turn leading to higher labour productivity and output, so
perpetuating a further virtuous spiral of investment. The result, contends Aschauer, is a return on
publicly-invested infrastructure projects significantly higher than investment in private firms.

2.68 Critics, however, claim that these suggested high rates of return on public investment simply
defy experience. They also point out that the empirical evidence used by Aschauer (1989) could
suggest a different relationship of cause and effect - higher transport investment not causing economic
growth but being made affordable by that growth in income.

Conclusion

2.69 The evidence received by SACTRA clearly indicates that the debate about transport and the
economy - academic and non-academic - is highly complex and one which has many strands.

2.70 When surveyed, businesses claim that transport improvements are important to competitiveness.
Businesses claim they are able to use time savings from transport improvements productively, often
leading to wider business benefits, for example, in the form of restructured logistical operations.
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2.71 These views are questioned by those who argue, for example, that transport cost savings are
typically small in scale and potentially transient as, in the case of new road capacity, any time savings
are whittled away due to generation of new traffic.

2.72 Transport improvements are frequently argued to improve the economic prospects of an area.
This might occur by increasing the attraction of a location to inward investors, unlocking under-
utilised resources (such as derelict sites) and increasing competition between firms.

2.73 Alternatively, it is argued that improved transport by itself is unlikely to be sufficient to improve
an area's economic performance and that, by exposing indigenous firms to competition from outside
stronger rivals, a transport project might suck economic activity out of an area (though this may be an
explicit aim of public policy).

2.74 One line of argument suggests that the creation of a well-developed transport system has been
and remains important to countries with developing economies, although some commentators have
warned against putting undue weight on the contribution of transport in these instances. In the case of
well-developed economies, such as the UK, doubts are raised as to whether even significant
programmes of transport investment can have anything more than marginal impact on national GDP.

2.75 The Committee felt it important to disentangle some of these strands, and to examine certain
specific issues in greater detail, if it was itself to come to a clearer understanding about the
relationship between transport and the economy.

2.76 At a very basic level, it became clear that there are two inter-related aspects to that relationship.
On the one hand, there are linkages which can help explain how transport has an impact on economic
activity. On the other hand, economic activity itself can shape the demand for transport. There may
often be iterations between these two aspects - for example, a transport intervention may lead to
changes in the economy which in turn may have further impacts on the demand for transport. For the
sake of simplicity, we examine each aspect separately, with Chapters 4 and 5 focusing on the former
type of linkages, and Chapter 6 the latter.

2.77 Much of the evidence also suggested that potentially there were impacts arising from transport
improvements other than those currently evaluated by project appraisal. Before the Committee felt it
could address the adequacy of current transport project appraisal, we felt it important to understand
better the sorts of situations (both in terms of the nature of the economy and the size of the project)
where potentially wider impacts (negative and positive) might arise. SACTRA commissioned
research on this topic, which we examine in Chapter 4.

2.78 In addition, the Committee also felt it was important to examine more closely the validity of
claims made about the likely economic impacts of schemes and about some of the claimed
shortcomings in appraisal methodology. Again, we commissioned research and address these issues in
Chapter 10.

2.79 First, however, we felt it was important to be clear about the definition of those terms which are
central to our inquiry. The next chapter addresses this issue. A glossary of terms is also provided for
ease of reference at the end of the report.
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Chapter 3 - Key Concepts Explained

Introduction

3.01 The preceding chapter identified the range of issues and claims which are relevant to our remit.
Ultimately, our aim is to ensure that all these considerations are properly dealt with when proposed
transport programmes, schemes and policies are being appraised. To do so, we must first consider the
analytical tools which can provide a framework for assessing the issues and for evaluating the
evidence that might provide support for the claims. In so doing, we consider here, and in the
following four chapters, the theoretical analyses underlying conventional practice in appraising
transport schemes, together with possible criticisms of and extensions to them. In later chapters, we
review conventional methods of appraisal in more detail and examine the implications of our analysis
for current practice.

3.02 The main objective of this chapter is to explain the meaning of various terms that we shall use
which may otherwise be subject to some ambiguity. This will involve considering how economists
think about transport. Complementary to this is a discussion of concepts relating to economic growth
including competitiveness, productivity, transport intensity and the distinction between gross
domestic product (GDP) and broader measures of economic performance. In addition, the chapter
considers the distinction between policies designed to increase GDP, to raise the rate of economic
growth or to raise economic welfare and offers a preliminary review of the role of transport cost
benefit analysis in informing such interventions.

Transport: Some Definitions

3.03 Transport is the function which allows movement of goods or persons from one physical
location to another. Traffic is the measure of the extent of such movement. Our definition of traffic
refers to flow times distance in the transport network as a whole, and is measured in vehicle-
kilometres. In this report 'traffic' usually refers to road traffic, unless prefixed with a modal or
geographical reference such as air traffic or local traffic, and is expressed as the total distance covered
by all the passenger and freight journeys made per period. Travel is the use made of the transport
system in terms of the number of trips.

3.04 The demand for transport is very largely a derived demand arising from other activities. The
demand for freight transport arises from the following:

m the purchase of goods and services by final users which requires the carriage of inputs to the place
of production; and

m the distribution of products from the place of production to the final point of use via the point of
sale.

The demand for passenger transport arises from the following:

®m  journeys that bring people to work, education and training, in economic terms supplying labour to
production;

®m journeys that allow access for individuals to consumption opportunities, such as shopping, leisure
and tourism,;

m journeys that allow access for individuals to other individuals (e.g. visiting friends and relatives);
and

®m  journeys that provide direct value to individuals (e.g. travelling on a preserved steam railway).

All but the last of these reveal transport in the role of an intermediate good rather than something
enjoyed for its own sake. As the economy grows and production, sales and incomes rise, these various
demands for transport can all generally be expected to increase (if past trends continue).
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3.05 The supply of transport services occurs through a combination of providing and using
infrastructure across a range of modes. Provision of infrastructure incurs capital costs and covers, for
example, roads, railway lines, airports and ports, while usage is made possible through vehicles (eg,
cars, trucks, trains, aeroplanes and boats) and management systems (eg, traffic lights, signals, air
traffic control, navigational aids). From the traveller's point of view, a key aspect of supply is its price,
ie, the cost of using the transport system.

3.06 The cost of transport to the user is conventionally discussed in terms of generalised cost, which
includes operating costs, fares or tolls paid, incidental costs, such as parking fees, and also the (often
sizeable) costs of time involved in making the journey; a fuller definition is given in Chapter 9
(paragraph 9.32 et seq). The generalised cost of a journey will clearly depend on, among other things,
the amount of congestion on the network and may therefore vary by time of day and location. It can
be expected that the demand for transport will be inversely related to its costs as perceived by the
users (not always the same as the full costs actually paid).

3.07 Clearly, for business users of transport, a deterioration in the supply of transport leading to a rise
in its cost will tend to raise the price at which they can supply the market. Similarly, an improvement
in transport supply leading to a fall in costs will tend to lower the price. To the extent that these
transport costs are passed through, the impact of changes in the cost of transport is felt by the
purchaser of the final goods and services to which transport is an input. Given that different areas
have varying transport requirements for the distribution of sales and/or the sourcing of inputs, the
level of transport costs can influence the location of economic activity between towns, regions or even
countries.

3.08 The supply of transport can be altered in a number of ways, including decisions relating to the
following:

B investment in, additions to, or improvements in, quality in the infrastructure stock (e.g., new roads
or railway lines or rail electrification);

m replacement of existing infrastructure assets (resurfacing a road or renewing railway track);
m reductions in road capacity;

m Dbetter management of the asset base (clearing breakdowns faster, better management of traffic
flows, new services making fuller use of existing infrastructure); and

m changes in money costs (e.g. tolls, parking charges, fuel prices).

When people talk of a transport improvement, this is frequently taken to mean investment in new
infrastructure. For the purposes of this report, we take the definition to be much wider. From the
perspective of the user, a transport improvement will result from any of the above which delivers a
reduction in generalised cost for a given volume of traffic.

3.09 An increase in traffic can reflect greater demand for and/or greater supply of transport services.
The latter will be reflected in a lowering of the generalised cost of transport at the margin. This can be
regarded as a transport improvement, which may reflect additions to the stock of transport
infrastructure or changes in its pattern of use. Extra demand for transport services on a given transport
infrastructure will generally tend to raise the generalised cost as volumes of traffic rise. Evidently, an
increase in traffic should not be confused with an improvement in transport of which it may, but need
not, be the result.

GDP as a Measure of Economic Performance

3.10 Gross Domestic Product (GDP) is the usual measure for assessing the performance of the
economy. The level of GDP can be defined as the sum of all the value added in the economy per year.
An estimate of GDP, which appears in the National Income Accounts, is made by the Office of
National Statistics (ONS) from estimates of:
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m the monetary flows of expenditures on final goods and services;
m the incomes earned by factors of production (see below) in the economy; and
m the sales of final output.

The rate of economic growth is usually defined as the percentage change in GDP per head of
population per year measured in constant prices (ie, excluding inflation).

3.11 GDP principally captures flows of output that involve cash transactions (plus some imputations,
e.g. for owner-occupied housing). It does not take account of household production that is not bought
and sold in the market. Yet this non-paid work supplies services to the economy, including caring,
catering, education, housework, etc, which have an implicit economic value. It has been widely
argued that 'true' GDP would include the estimated value of output from non-paid work, although
there is disagreement on the best way to implement this suggestion. National statistical offices
(including ONS) are currently experimenting with satellite national accounts. The Household Satellite
Account for the UK (Neuburger, 1996; Murgatroyd and Neuburger, 1997) focuses on time use, and
estimates household unpaid work to be worth at least 39% of conventional GDP.

3.12 Three particular weaknesses of percentage rate of change in real GDP as the unit in which to
measure economic growth stand out in the context of transport appraisal:

m its failure to take account of environmental damage resulting from economic activity;
m its exclusion of unpaid non-market production of goods, and especially services, from output; and
m its neglect of changes in leisure and non-market work time.

All these might be expected to influence economic welfare, as Nordhaus and Tobin (1972) pointed
out in proposing their well-known alternative Measure of Economic Welfare which attempted to
quantify these and other omissions.

Sustainable Development

3.13 GDP measures the value of current production rather than the traditional notion of real national
income, which is the amount that can be consumed in the present year while leaving future
consumption possibilities intact, ie, without eating into capital. In traditional national income accounts
this is taken to be net national product (NNP), which adds to GDP net property income from abroad
and subtracts from it the investment necessary to make good depreciation of the capital stock. Satellite
national accounts which embrace environmental considerations would regard NNP as too narrow a
measure of real national income, since it does not recognise the depreciation of the natural capital
stock through resource depletion and environmental degradation, which can be thought of as its
quantity and quality aspects respectively. In principle, resource depletion and environmental
degradation might be quantified in monetary terms and a green NNP could then be calculated, but in
practice this is controversial and difficult.

3.14 Sustainability of development requires that future generations are bequeathed a capital stock that
will permit current levels of consumption to be sustained. If there is substitutability between the
various components of the capital stock, this would amount to restraining consumption to the value of
green NNP. Depletion of natural resources can be compensated by additions to other forms of capital.
If there is no substitutability, and all components of the capital stock are necessary for meeting current
consumption standards, then each of them must be maintained at current levels.

3.15 There are several links between the concept of sustainable development and transport schemes
and interventions. First, and most obvious, transport infrastructure is part of the capital stock and
failure to maintain its value jeopardises sustainability, unless it can be adequately offset by other
forms of investment. Secondly, many of the externalities resulting from traffic lead to depreciation of
the natural capital stock. Thirdly, destruction of the natural capital stock may result from investment
in transport infrastructure.
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The Sources of Economic Growth

3.16 In the long run, output growth depends on growth of the economy's productive potential, that is
in the supply-side of the economy. Thus, the proximate sources of growth are increases in the factors
of production (the quantity and quality of capital, labour and natural resources) and in their
productivity. In the short run, from year to year, output growth will reflect changes in the pressure of
demand and associated variations in the degree to which available productive potential is actually
employed. Additions to transport infrastructure may have direct positive impacts on growth through
both short and long run effects. In the construction phase, the investment spending on transport
projects (as with any construction projects) injects demand into the economy while, in the long run,
the additions to the capital stock raise productive potential.

3.17 In thinking about improvements in the supply-side it is important to distinguish between /evels
effects and growth rate effects, ie, between changes in circumstances or policies that have a once-and-
for-all effect on the level of GDP and those which affect the long run rate of growth of GDP. A
standard example of the former would be a reallocation of resources that increases the productivity of
the economy given its current endowment of productive assets. A standard instance of the latter would
be an increase in the rate of investment that gives rise to a permanent increase in the rate of growth of
the capital stock. Models of economic growth which have the property of endogenous growth are
those in which the long run growth rate is explained within the model and depends on innovative
activity and/or investment decisions that result from economic stimuli.

3.18 In recent years, governments have embraced assessments of competitiveness impacts as a key
policy criterion. In this context, national competitiveness has been defined as "the degree to which the
country can ... produce goods and services which meet the test of international markets, while
simultaneously maintaining and expanding incomes of its people over the long term." (DTIL, 1994).
Competitiveness then is more to do with the economy's growth than with the efficient allocation of
resources per se (see below) but is often thought to be reflected in superior levels of productivity,
namely the volume of output obtained per unit of input.

3.19 Usually comparisons of productivity are made in terms of output per unit of labour input, but a
better measure of overall efficiency is total factor productivity (TFP) which measures output
compared with a weighted sum of all inputs. TFP growth results from technological progress, more
efficient use of resources and economies of scale.

3.20 Competitiveness at the national level, as defined in paragraph 3.18, is primarily about growth
rate effects stemming from growth in the capital stock and in TFP, ie, growth of productive potential,
rather than the efficiency of allocation of a given amount of productive resources. Yet productivity
improvement results from efforts to reduce costs, while the accumulation of capital equipment and
skills depends on investment decisions. At a deeper level, therefore, growth depends on incentives to
invest and to innovate, and thus may be influenced by various aspects of microeconomic
arrangements, such as the structure of taxation, or the amount of competitive pressure on managers of
firms (Aghion and Howitt, 1998).

Economic Role of Transport

3.21 Transport can facilitate economic activity, and it is this which establishes the need to consider
the impact on economic growth of proposals to invest in infrastructure or to adopt traffic reduction
measures. Economic policies generally aim to promote an efficient use of resources - defined as land,
labour and capital; in general, we might expect that improvements in transport contribute to using
resources more efficiently but are costly to provide. Changes in transport costs have economic effects
through their influence on regional patterns of commerce, on incentives to invest and to innovate, on
the location decisions of firms, on the commuting and migration decisions of households. These
effects are felt also through other costs to the economy such as pollution and congestion. From the
perspective of policymakers, transport provision has distributional implications, and may also be a
key ingredient in terms of addressing issues of social exclusion, defined as the exclusion of
disadvantaged groups from participation in society.
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3.22 At the same time, economic growth and development affect the demand both for the pattern and
also the volume of transport services. Higher incomes stimulate car ownership, growth of business
sales activates the carriage of more freight, technological change allows new methods of
communication, adjustments to the composition of economic activity, including de-industrialisation,
lead to new traffic flows, etc. These impacts may, on occasion, have unfortunate side-effects, such as
environmental degradation, so the economic growth may not be sustainable. Policy-makers may wish
to intervene to modify the transport implications of economic development but, in so doing, ideally
would like to know the impacts of their actions on future economic growth.

3.23 Transport intensity is an aggregate measure of the importance of transport in the economy, in
principle covering all modes, which was formally suggested by Peake and Hope (1994). Peake
proposed the concept of gross mass movement, adding together both passenger and freight mobility
into a single index expressed in terms of tonne miles. Transport intensity is then the ratio of gross
mass movement to GDP. By extension it is possible to talk of traffic intensity, the ratio of vehicle
kilometres to GDP, and to develop separate indices for passenger and freight movement, etc. More is
said about transport intensity in Chapter 6.

Efficient Allocations of Resources

3.24 An efficient allocation of resources requires that the prices charged reflect both the costs of
production of any additional unit, referred to as marginal costs, and the benefits to consumers of an
additional good or service, referred to as marginal benefits. For transport, the relevant costs are
opportunity costs, defined as the opportunity foregone by consuming this good instead of using the
resources to make an alternative output. Not all costs of production fall on the suppliers or producers
of goods and services. Some fall on society as a whole, for example, pollution and road accidents.
These costs are known as social costs or external costs to distinguish them from the costs which are
paid by producers and consumers. Where measures are introduced to bring these social costs into
prices, this is known as internalisation. Opportunity costs of individual goods and services should
include all social or external costs, e.g., of pollution, rather than simply those incurred by the supplier;
such a calculation is known as marginal social cost (MSC). Opportunity costs are variable (avoidable)
costs. In the short run, capital costs can be regarded as fixed (unavoidable) and thus not part of
marginal cost, but long run marginal cost does include capital costs, which can be thought of as the
interest that the capital could earn if not used for the present purpose.

3.25 An efficient allocation of resources means that the maximum value of output is being obtained at
any point in time from a given amount of productive resources. Thus, in principle, the criterion that
marginal benefit equals marginal cost equals price applied throughout the economy should be
consistent with maximising the value of production from existing productive potential and is a
necessary condition for optimising economic welfare.

3.26 When economic circumstances do not permit these conditions for an efficient allocation of
resources to be met, there is market failure. Examples of market failure include divergences of social
and private costs (stemming from externalities such as pollution and congestion), and of social and
private benefits from investment where some of the returns accrue to persons other than the investor.
In such cases, there is a prima facie case for government to intervene to correct the market failure, for
example, by using taxes or subsidies to align private with social costs and benefits. Departures from
perfect competition such as monopoly are further examples of market failure.

3.27 Establishing the existence of market failure that is leading to a substantial resource misallocation
is not, however, sufficient to justify government intervention. This requires that intervention can
improve economic efficiency, after taking into account administrative costs and distortionary costs
arising from the need to finance government spending. To achieve this, an intervention should address
the causes rather than the consequences of market failure.
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Figure 3.1 Optional travel demand under different marginal cost conditions
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In Figure 3.1, the downward sloping line labelled MB shows the marginal benefit for different volumes of
traffic. When marginal social cost is defined by LRMC + MEC, (long run marginal cost plus marginal
external costs of pollution, congestion etc), the optimal travel demand is at Q* where marginal benefit
(reflecting willingness to pay for transport services) is equal to marginal opportunity cost. (For simplicity at
this stage we assume that the value of time is identical across all transport users.) This travel demand could
result from volume reduction measures which set the right level of use or from charges and taxes which set
the appropriate price. In the case where marginal social cost is defined by LRMC + MEC,, the optimal
volume of traffic would be higher at Q**.

Imposing a tax on road travel will raise the cost to the user. The diagram considers a case where a tax
initially raises the user cost to P,. If road users pay a price equal to P, and there are no volume reduction
Imeasures in place, then in the case where Q* is optimal, volume is too high, and where Q** is optimal,
volume is too low. In the former case it would be appropriate to raise price to P* or to adopt other reduction
Imeasures with an equivalent impact on travel demand with a welfare gain shown by the shaded triangle ABC
in Figure 3.1 as traffic whose marginal cost exceeds marginal benefit is eliminated. In the latter case traffic
should be increased by a lowering of taxes to P** with a welfare gain of CDE as traffic with a marginal
[benefit greater than marginal cost is encouraged.

Figure 3.1 also shows the potential links between road improvements and external costs. Suppose that
without road improvements MSC = LRMC + MEC; but, over time with improvements to alleviate
Icongestion, costs could be reduced to LRMC + MEC,. Although, initially, it would be right to aim for P*Q*,
it is then worth investing in the improvements to obtain a welfare accruing from the excess of MB over long
run MSC by moving to P**Q** in the long run. Inspection of Figure 3.1 reveals that:

m the optimal traffic reduction charge is larger in the short than in the long run;
m the optimal traffic volume is larger in the long run when capacity can be adjusted;

m 2 failure to take account of external costs will lead to the construction of too much capacity implying
provision for a volume of Q, rather than Q**; and
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‘ll a failure to raise capacity would mean that a possible welfare gain of ADEF is lost.

3.28 Achieving an efficient allocation of resources may have distributional implications for certain
areas or groups of people that are regarded by government as undesirable. In such circumstances,
there will be a trade-off between equity and efficiency, and policymakers will have to judge what sort
of compromise between the two objectives is appropriate.

Applying the Principles of Marginal Cost Pricing

3.29 The principles of marginal cost pricing as a tool for achieving an efficient allocation of resources
can be illustrated by considering the consequences of seeking to reduce volumes of road traffic and in
the cost benefit analysis of new road schemes (see Figure 3.1). This allows us to calculate the optimal
travel demand where marginal benefits equal marginal generalised and social costs. This volume of
traffic could result from quantity reduction measures which set the right level of use or from charges
and taxes which set the appropriate price; the theoretically optimal level of charges and taxes can be
calculated using these principles. This in turn can be used, as shown in Figure 3.1, to identify
situations where road improvement schemes or traffic reduction policies can be justified.

3.30 It should be noted that the efficiency gain from moving to the optimal volume of traffic may well
have distributional implications which depend, in turn, on the type of traffic reduction measure
adopted. The imposition of taxes or road charges imposes costs on travellers and implies flows of
revenue to government which would need to be offset by reductions of other taxes if the scheme were
not to raise taxes overall (described as fiscal revenue neutral).' The detailed implementation of traffic
reduction measures would need careful consideration of these distributional effects.

3.31 At this point it is useful to distinguish between two different types of external costs associated
with road traffic. The first falls both on travellers and non-travellers; an example is pollution. The
second falls on travellers in the form of congestion costs (in Figure 3.1, the onset of congestion costs
would be reflected in the sharp increase in the gradient of the MSC curves). In cases where adding to
road capacity is feasible, the latter type of external cost can be very directly influenced by road
improvement schemes designed to increase the volume of traffic that the network can carry.

3.32 All governments need to raise revenue to pay for the public sector and to finance transfer
payments such as pensions, unemployment benefits, etc. In the long run, public expenditure has to be
funded by taxation. Unfortunately, in general, the imposition of taxes interferes with the optimal
allocation of resources in the economy, ie, it is distortionary. This is because taxation usually implies
that, whether for factors of production, such as labour, or goods and services, prices diverge from
marginal opportunity costs, and that, as a result, there are efficiency losses when taxes are levied.
Society loses to the extent that output is no longer bought for which marginal benefit exceeds
marginal social cost - this is known as dead-weight welfare loss. >

Figure 3.2 Welfare effects of revenue raising taxes
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If taxes are imposed on items for which the demand curve, which shows marginal benefit, and the supply
Icurve, where willingness to supply is based on marginal cost, are inelastic (very steep), the dead-weight
welfare loss will be much lower than in cases where they are elastic.

3.33 Given that government has spending to finance and that taxation is distortionary, how should
revenue be raised? A glance at Figure 3.2 suggests an answer. Other things being equal, the least harm
is done to allocative efficiency when taxation is skewed towards goods and services whose demand is
relatively unresponsive to price. This proposition is useful in considering the desirability of traffic
reduction measures and is taken up in chapter 7.

Social Cost Benefit Analysis

3.34 Cost benefit analysis (CBA) is a tool which is intended to aid decision-taking in the public
sector. It is a member of the family of investment appraisal methods. A 'pure' cost benefit analysis
involves the enumeration and valuation in monetary terms of all the costs and benefits, to whomever
they accrue, over the life of the project or policy intervention being evaluated. Future costs and
benefits should be expressed in present value terms using an appropriate discount rate. Practical CBA
methods usually fall short of this ideal and are discussed further in Chapter 8. Future costs and
benefits should be expressed in present value terms using an appropriate discount rate. The criterion
that a project has to satisfy in a CBA is that it has a positive net present value, ie, that benefits exceed
costs over its lifetime. In taking account of the costs of capital, CBA has allowed for the opportunity
cost of using the funds for an alternative project.

3.35 Here we consider the consumer surplus foundations of CBA which build on our earlier
discussions of an efficient allocation of resources and of marginal cost pricing. Figure 3.3 considers
the demand for travel between a particular origin and destination. It shows that the volume of travel
which will actually take place depends on its generalised cost, which will be determined by the
interaction between supply (or conditions on the transport network) and demand. In equilibrium, there
is a difference between travellers' maximum willingness to pay in time and money for the journeys
that they make (marginal benefit) and the cost that they actually have to pay. This difference is known
as consumer surplus, it is the changes in this, in response to various interventions in the transport
market, that CBA takes as a prime indicator of user benefit. Figure 3.3 shows how this concept can be
applied to justify a road improvement scheme where it produces a consumer surplus (ie, where
marginal benefits exceed marginal social costs over the long term), developing the argument in Figure
3.1.
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3.36 CBA, when applied to transport interventions and projects, takes journey time savings to be of
real value to travellers. In practice, certain valuation conventions are used to value time benefits, and
since on average 85-90 per cent of the monetised benefits of major road schemes come in the form of
time savings, the cost benefit results are sensitive to the conventions that are followed. For travel time
in the course of work, savings are valued according to the gross wage rate plus employment-related
overhead costs of the relevant class of employee. The value of working time savings is the main way
in which benefits of road schemes to business are represented in the DETR's cost benefit analysis
technique, COBA (Highways Agency et al). For all other journey purposes, including both
commuting and leisure usage, a standard average value of time savings is used which is currently 25
per cent of that attributed to the average working time value. All time savings, regardless of size, are
assumed to attract the same value per minute.

3.37 Obviously, the analysis of Figure 3.3 is over-simplified. For example, transport is characterised
by multiple interdependencies. The demand for travel between any two points (i and j in Figure 3.3)
depends partly on the cost of travel to other destinations. So the above analysis needs to be modified
for multiple demand shifts. In fact, the formula used (the 'rule of a half') can be extended to cover
multiple origins and destinations, times of day and modes. The framework is thus highly versatile;
provided that the initial and final generalised costs and volumes for each travel choice can be forecast,
the benefits of any change in the network can be computed.

Figure 3.3 Increased consumer surplus with improved travel conditions
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For the cost conditions represented by the supply curve Sy in Figure 3.3 the consumer surplus is shown as the
light shaded area.

Suppose that travel conditions between i and j are improved so that generalised costs fall from C, to C,. The
volume of trips increases from T, to T, and the increase in consumer surplus, taken by CBA as indicating
user benefit, is the darker shaded area CoXYC;. For small changes in generalised cost, the demand curve can
be assumed to be linear with very little loss of accuracy and the user benefit is given by the famous rule of a
half formula: 0.5(C, - C,)(Ty + T)).

Returning to the analysis in Figure 3.1, let us now consider the implications of the road improvement scheme
considered there in terms of consumer surplus and economic benefit minus cost assuming that initially traffic
|is restrained bv a tax set equal to P*. The eain in consumer surnlus is P*ADP**. The covernment loses
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revenue of P*AGP** on the pre-project traffic volume but gains revenue of GDQ**Q* on the additional
traffic. Additional social costs are incurred on this extra traffic and are measured by the area FEDQ**Q*.
The net economic benefit is therefore the area ADEF as noted in Figure 3.1.

3.38 Practical modelling exercises often involve simplifications of this framework. For example,
COBA evaluations of road schemes prior to SACTRA's last report in 1994 were underpinned by a
'fixed trip matrix' assumption, where origins and destinations, and hence demand, are treated as fixed
(as opposed to a 'variable trip matrix' which allows for changes in behaviour and demand in response
to road improvements). The fixed trip matrix can be thought of as 'turning off' nearly all the
behavioural responses which underlie the variable trip matrix. The fixed trip matrix assumption
allows only a single traveller response - that of change of route - and ignores the possibility of other
responses, such as change of time, and frequency of travel, mode and destination.

3.39 This might appear to be a helpful simplification that will ease computation, while simply
omitting a small part of the benefits (see Figure 3.4). The method does, however, have serious
dangers, as SACTRA (1994) pointed out. In particular, in congested conditions, the fixed trip matrix
method could overestimate true benefits, perhaps significantly, by failing to allow for the congesting
effect of induced traffic on the network service quality for all traffic.

3.40 This point has much resonance for the current enquiry. It is clear that a major concern is the
effect of new transport infrastructure on the real economy. By measuring the generalised costs savings
for a fixed volume of transport, the fixed matrix may appear to be picking up most of this. But,
inasmuch as the focus is on the business reorganisation and generation effects of improved
infrastructure, the fixed trip simplification omits the very responses that are of central interest. If it is
argued that infrastructure schemes stimulate economic restructuring then, for consistency, a variable
demand approach to the traffic forecasting and economic appraisal is required.

Figure 3.4 Consumer surplus change where demand is fixed
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The fixed trip matrix is equivalent to the special case of Figure 3.4 in which the demand curves are vertical
and do not interact. In this special case, the user benefits are simply (C, - C)T,, ie, the change in generalised
cost for the fixed volume of demand agoregated over all the zone pairs. Annarentlv onlv a small nart of the
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‘lbeneﬁts - the triangle XYZ in Figure 3.3 - are omitted.

3.41 These principles of CBA can also be applied to traffic reduction measures and, in general, this
can be expected to promote better decision-making than adopting arbitrary policy objectives such as
target levels of transport intensity. The idea of transport intensity, introduced in paragraph 3.23, may
be of interest for descriptive purposes, but it does not necessarily have any policy implications. The
measure itself is based on physical outputs and does not reflect either the resource costs or the benefits
of transport. It follows that targeting transport intensity would be an inferior approach to policy-
making compared with making decisions about traffic reductions on the basis of examining marginal
social costs and benefits of a proposed intervention or appraising transport infrastructure schemes
using CBA.

3.42 As we have already noted, transport is an intermediate good, that is, an input into final economic
activities. When transport costs change, we can expect these to be passed along, or transmitted, by
various linking mechanisms. So a fall in transport costs might accrue to the transport firm or its
employees, or to the manufacturer of the goods transported through falling transport prices, or to the
final consumer through a fall in the price of the goods.

3.43 The behaviour of the transport, goods, labour and land markets together determine the
implications of changes in transport costs for the derived demand for transport. The responsiveness to
a fall in transport costs will depend on the following.

m  How far transport and non-transport inputs can be substituted for each other. This substitutability
determines the feasibility of reorganisation to take advantage of falls in real transport costs.

m  How far demand for the final output of the transport-using sector changes according to price
(referred to as the price elasticity of demand).

m  The proportion of transport costs in total costs.

m  The extent of competition in intermediate markets. Competition in any market ranges from a
complete monopoly, where a single firm supplies all consumers, through oligopoly, where a few
firms control output, and imperfect competition, where there is some competition but also some
firms influencing the market, to perfect competition, where there is free entry and exit to the
market and no one firm has any dominant role. In economic theory, a tendency towards monopoly
in any market will tend to dampen reorganisation and output effects.

®  Dynamic responses within and between sectors.

3.44 Thus, correct transport CBA is conceptually very demanding. It requires us to use the travel
demand curve, which is derived to incorporate the reorganisation and output effects as travel costs
change. These depend on the size of the five factors listed in paragraph 3.43. So, in principle,
transport CBA requires knowledge of the relevant conditions in all the markets affected by a transport
scheme in order that the desired demand curve can be correctly estimated. This then has to be
equilibrated with transport supply. In practice, simplifying assumptions are made - we return to the
acceptability of these in Chapter 10.

Transport Benefits and Final Economic Benefits

3.45 Ideally we would like to measure the final economic impacts of schemes. As an input to the
social and political assessment process, we would like to be able to say, not only how large the
impacts are, but to whom and where the costs and benefits accrue. In practice, this is 'too difficult' and
economic appraisal of transport projects has sought to use the size of the transport costs and benefits
(time savings, etc) as an acceptable approximation.

3.46 Is this legitimate? Our review of the literature, see for example, Jara-Diaz, (1986), indicates that
it is valid, provided that there is perfect competition in all markets. In this case, the benefits of the
derived demand for travel (the area under the curve CoXYC,; in Figure 3.3) are an exact measure of
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the final benefits in the transport-using sectors of the economy. The demand curve for transport is
derived from the demand for inputs or final products, and values the additional transport demand
correctly in terms of the willingness to pay for extra inputs in the case of the producer or the
willingness to pay for additional outputs in the case of the consumer.

3.47 This approach rests on the following proposition (see Appendix C). When travel costs fall, the
pattern of prices changes throughout the economy, thereby altering the pattern of demand and the
deployment of resources between sectors. Provided prices equal marginal social costs in all relevant
markets, there are no additional surplus gains or losses in the final sectors over and above the gains or
losses already captured in the transport sector.

3.48 A transport CBA which takes account of all indirect and direct responses by economic agents to
a project/policy that would occur under conditions of perfect competition in the economy as a whole -
including all dimensions of travel choice and repercussions on land use and economic activity, as well
as all externalities including environmental impacts quantified in monetary terms - may be thought of
as theoretical 'best possible practice' that could ever be produced while still assuming perfect
competition. This form of cost benefit analysis can be thought of as a useful benchmark and is termed
CBA** in this report.

3.49 As soon as the perfect competition assumption is dropped, equivalence between the total
economic benefits and the transport benefits can no longer be assumed. In practice, discrepancies
between price and marginal social cost result from 'imperfections' or 'failures’ in both goods and factor
markets. Examples of market imperfections relevant to this report include imperfect competition in
product markets, wages that exceed the opportunity cost of labour, taxation effects and external costs
and benefits.

3.50 In the presence of imperfect competition, benefits will be understated if net additional amounts
of goods priced at above marginal cost are purchased, since these will generate gains to producers in
addition to the valuation placed on the goods by consumers. This point is explored in detail in Chapter
4. Also, if some locations have unemployed labour so that the wage paid does not reflect opportunity
cost (ie, the marginal social cost or shadow price), then a transport improvement which attracts
employment to those locations from places where wages do reflect opportunity costs should be
credited with an extra benefit per job equal to the excess of the wage over the shadow price. Only in
this case of a discrepancy between wages and opportunity costs of labour is it appropriate to consider
valuation of the employment effects of transport schemes as a possible source of benefits additional to
those already captured by the transport benefits. This point is considered further in paragraphs 3.60 -
3.62 below.

3.51 At this point, it is also worth noting that major changes to the transport network could
conceivably induce investment or TFP growth from behavioural responses elsewhere in the economy.
Examples might include cases, initially affecting the level of output, where the expansion of demand
for a sector allows internal economies of scale and learning effects which lower costs, or where
cheaper transport encourages relocation of firms next to similar firms, giving rise to external
economies of scale. Growth rate effects might follow, if the externalities also encourage extra
innovative activity, and productivity growth increases as a result. These aspects of economic
integration are the centre of attention in the 'new economic geography', which is discussed in Chapter
4 and Chapter 5, but will not usually be captured by conventional CBA.

3.52 These considerations will only matter, however, where the economy is responsive to changes in
transport costs through input substitution and/or output effects. In other words, the extent to which
transport benefits are a correct measure of final economic benefits depends both upon the size of
differences between price and marginal social cost and the responsiveness of the relevant markets. We
return to this issue in Chapter 4.

3.53 From this base we can define another, even better, notional assessment procedure labelled
CBA***_ This is the limiting case where not only are all direct and indirect responses by economic
agents taken into account, but the assumption of perfect competition is itself relaxed and the analysis
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explicitly takes into account an imperfect economy. Implementing CBA*** or CBA** is a
demanding, if not impossible, proposition. We explore the practical implications of these different
degrees of appraisal in Chapter 8 and Chapter 10.

Transport Benefits, GDP and Broader Measures of Economic Performance

3.54 A high proportion of the benefits identified in a transport CBA accrue in the form of time
savings. The COBA manual indicates that just over a quarter of all vehicle kilometres per year
(including 14.6% of car travel and 72% of Light Goods Vehicle travel) are for work purposes and,
therefore, a substantial fraction of the time savings from new road schemes are obtained by users who
are engaged in personal business, commuting, shopping and 'pure' leisure travel. At the values of time
currently used in COBA, in cases where traffic proportions equate to the national average, around
44% of the value of time savings would go to travellers in non-work mode.

3.55 Where work time is saved by a transport intervention, the benefits which arise are, in effect,
measured in terms of the value of the extra output that employers can obtain from the redeployment of
workers' time. This has a direct counterpart in terms of a gain in GDP as measured in the national
accounts. Benefits in transport CBA which derive from non-work time would not raise GDP, but
some of them would imply an increase in a broader measure of economic performance, 'true GDP',
which included the value of household production as well as market production.

3.56 Clearly, savings of travel time by households could be important in releasing time for use in
unpaid work. For a project with traffic proportions at the national average, and where the proportion
of non-working time savings used for unpaid work is equal to the household average, about 16% of
the total value of time savings would be reflected in extra household production. If household
production is valued at its opportunity cost after tax, as in one variant of the Household Satellite
Accounts (Neuburger and Murgatroyd, 1997), then the value of the time savings estimated by COBA
is very similar to the implied gain in the value of unpaid work which would be reflected in true GDP.
The adoption of satellite accounts might therefore be a step towards reconciling the conflict between
the treatment of time savings in COBA and in conventional national income accounting, where they
are ignored. At present, it should be remembered that, insofar as the benefits of transport
improvements estimated by cost benefit analyses include savings of non-market work time, they
overestimate the gain in real GDP as conventionally measured by ONS.

3.57 Some time savings counted in transport CBA benefits are enjoyed as greater leisure. These
would not show up either in conventional GDP or in the expanded concept of 'true GDP' embraced by
the Household Satellite Accounts. They are, however, valued by users, are therefore correctly
identified as benefits, and should be included in a comprehensive measure of economic performance
and of economic growth (Usher, 1980, ch. 7).

Transport Improvements and Job Creation

3.58 Transport schemes are sometimes advocated on the grounds that they will create jobs in assisted
areas, which are targeted by government as locations in which additional employment is socially
beneficial. Where this applies, the implication is that employment creation is not seen as the criterion
by which to appraise schemes but as something additional to the benefits captured by CBA. Although
this might be considered as increasing the competitiveness at the local level, we prefer to use the term
regeneration to cover attempts at job creation in assisted areas while using the term competitiveness to
refer to the pursuit of higher productivity at the national level.

3.59 Conventional economic analysis assumes market clearing, ie, that prices adjust to balance
demand and supply, with excess demand (supply) being eliminated by an increase (reduction) in
prices. In the markets for different types of labour, wage adjustments would fulfil this balancing role.
With full and instantaneous market clearing, the economy is always at its equilibrium level of
employment and any increase in employment or output at one location must be matched by an
offsetting reduction somewhere else in the economy. Once a labour market has cleared, the wage rate
reflects the opportunity cost of a worker, ie, what he/she could earn in alternative employment and
her/his value to an alternative employer. The suggestion that transport schemes could create
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employment would be ill-founded and so there could be no addition to benefits obtained through
CBA** for job creation.

3.60 The notion, introduced in paragraph 3.50, that the shadow price of labour is less than the wage
rate, is typically based on the assumption that labour markets are slow to clear. In this case, CBA***
measures the benefits in terms of the additional employment times the excess of its value (measured
by its wage cost) over its opportunity cost. In a limiting case, the labour employed will never find any
alternative employment and its opportunity cost or shadow price is zero. More generally, it may be
that the workers would eventually find alternative work - perhaps through migration - and the shadow
price of labour will be less than the wage rate by an amount depending on the expected waiting time
to re-employment.

3.61 In practice, it may be very hard, or even impossible, to accurately estimate this shadow wage
rate. If so, the best way to handle the economic benefits from employment creation in assisted areas
may be analogous to the treatment of environmental costs, which are, in principle, quantifiable in
money terms but where, in practice, adequate information for the task is not available. In other words,
an estimate of the jobs created by a scheme in a target area is stated as an additional non-monetised
benefit. Alternatively, following Treasury guidance, the success of a project in achieving a social
objective of regeneration in terms of employment creation in assisted areas might be assessed in terms
of gross public expenditure per job created and cost-effectiveness can then be compared with
alternative interventions with a similar objective.

3.62 The approaches suggested in paragraph 3.61 are difficult to implement, however. Ideally, we
wish to know how many additional job-years of employment are created by the activities which are
stimulated as a result of the transport improvement. This requires the estimation of both displacement
(ie, are other jobs lost?) and multiplier (ie, does spending the income lead to further job creation?)
effects. It also requires an estimate of how long the workers who are hired would have waited for
alternative employment - (ie, the key ingredient required to estimate the shadow price of labour).
Thus, it is net employment creation that matters, but this is both much harder to estimate than, and
may not be closely correlated with, gross employment creation (Armstrong and Taylor, 1993). In
principle, however, we note that it is possible, once the shadow wage rate and other appropriate
shadow prices are known, to use CBA to appraise regeneration projects and to suggest the level of
subsidy appropriate per job created (see below).

The following table is made available in Adobe Acrobat format for downloading.
The Adobe Acrobat Reader can be freely downloaded.

m  Table (45kb)

'More Productive' and 'Less Productive' Travel

3.63 It is often suggested that some travel is 'more productive' than other travel, and indeed this
distinction may be built into political priorities, such as favouring roads to ports, or differential
exemption from certain charges. At one level, the difference is so manifestly true that it becomes
almost a statement of the obvious. For example, it is clear that the movement of raw materials to a
factory is an inherent part of the process of production which, at each stage, adds value to them. By
comparison, a drive to the sea-front to admire the view does not add value to any marketable
commodity. Similarly, it seems intuitively obvious that a lorry carrying a full load of goods to its
destination would seem to be contributing more efficiently to economic performance, other things
being equal, than two half empty lorries taking the same goods to the same destination. Therefore, it is
relevant, for a study looking at the effects of transport on the economy, to consider such differences in
the productivity of different movements.

3.64 On the other hand, it is remarkably difficult to draw well-defined dividing lines between
productive and unproductive travel. Shopping trips by final consumers, for example, are not usually
considered to add value to the product bought, and nor does travelling to work add value to the work
itself, but nevertheless it is essential for the economy as a whole that people go to work and buy the
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goods they have produced. Substantial changes in the cost of travel to work or to the shops would
arguably have some impact on wage rates and shop prices. Many other categories of trips, while not in
themselves productive, nevertheless can have substantial impacts on the economy, by changing
patterns of demand for leisure activities, for example, which then stimulate the development of
services. The case of tourism, where the trip itself may be part of the product, can also have powerful
economic implications: in some areas, tourism may be the main industry.

3.65 Thus, while the distinction of more and less productive movement seems intuitively sensible, and
directly relevant to our terms of reference, it is not immediately obvious how - or indeed whether - it
can be converted into an operational and unambiguous classification of vehicles or journeys.

3.66 We start by considering how the national income accounting system itself handles this problem.
In principle, its approach is clear: if a good or service is bought and sold in a market, it is part of GDP,
and its value is measured by its price. Although some ambiguities and exceptions can arise, in most
cases this approach is well-defined and consistent. From the point of view of transport, there can be
some implications which do not correspond exactly with the categories used in travel surveys and
transport models - doing your own shopping does not contribute to GDP, but paying someone else to
do so does (as also does paying for the goods to be delivered to your door). However, these particular
anomalies are of the same form as general issues of national income accounting, as discussed in
paragraphs 3.11 - 3.12, and are not usually thought to be so serious as to invalidate the usefulness of
GDP.

3.67 A much bigger issue for transport has surrounded the empirical observation that people are
prepared to pay definite, but not unlimited, amounts of money to save time, for example, by choosing
a fast expensive method of transport in preference to a slower, cheaper one. This is demonstrated for
actual choices made by people who are confronted by such an alternative, and also by many
hypothetical studies of what they would choose. Some willingness to pay for such time savings
applies independently of whether the trip is for a productive or unproductive purpose (though the
amount people would be willing to pay can vary). The logic then goes that, if they are willing to pay
money for such an advantage, it must be bringing them a benefit or utility in some ways comparable
to what they would get if they spent the money on some alternative product.

3.68 This has lead to the widespread use in transport appraisal of what is often called 'economic
welfare' - a measure of the benefit of 'consuming a trip' which is logically identical to the benefit of
'consuming a commodity', and applies whether or not the trip itself has a productive objective, and
also whether or not any money actually changes hands: it is what people would pay that is counted,
not what they do pay.

3.69 This leads to a standard economic analysis as portrayed in Figure 3.1 and Figure 3.3, which sees
the value of travel in terms of consumer surplus, calculated from the total value of the trip (measured
by the area under the demand curve) minus the outlay in terms of money and time added together into
a generalised cost. For marginal changes in generalised cost of the sort produced by many transport
improvements, the change in the consumer surplus can be calculated relatively simply, provided only
that the demand curve is reasonably correctly estimated over the relevant small region.

3.70 The downward sloping demand curve implies that users' valuation of journeys varies. If the
marginal generalised cost (including cost of time) is common to all users, then there is an implied
hierarchy of response to, say, a progressive increase in the price of travel. Those journeys with the
lowest consumer surplus - ie, the ones with least value for users - will be the first ones that are
discontinued, with higher value trips only being discouraged when the price has exceeded the benefit
they bring. However, if the same volume of reduction in trips were achieved by other means, such as
prohibiting certain types of journey, this is likely to remove a mixture of journeys with both low and
high consumer surplus. Therefore, this way of conceptualising 'more productive' - ie, in terms of
consumer surplus - suggests that arbitrary categorisation of journeys, failing to allow for within-
category differences in consumer surplus, will produce less overall benefit than price methods.
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3.71 In relaxing some of the simplifications in these diagrams, the most important complication is to
allow for different users to have different values of time and thus to value and react to changes in
generalised costs differently. In current DETR appraisal practice there is a combination of the
'national income' approach and the 'economic welfare' approach. Time saved on trips made for
'employers' business' purposes are assumed to contribute an economic value equivalent to what a
profit-maximising employer operating in perfect competition would pay for the value of the product
that the employee would create in the saved time - ie, at the margin, the average wage rate plus
employers overheads. (Some empirical studies have suggested that employers do indeed behave in
this way, approximately). On the other hand, time saved on trips made for other purposes - journeys to
work, shopping, leisure, etc. - are given a value based on the empirical studies and surveys of what the
travellers would pay themselves, which is usually found to be in the range of 20% to 50% of their
wage rates.

3.72 This distinction is operationally rather easy, and implies that, while economic welfare arises from
all trips, on average a considerably larger contribution is obtained from freight, travelling salesmen,
service engineers and the like (for which salaries are paid and which enter into GDP) than for other
trips, which are made at the travellers own expense and do not enter into GDP. However, empirical
values of travel time estimated in this way do show very considerable variation, for example, by
journey purpose, by method of transport, and by the income of the people concerned. These interact:
for example, in one recent study, inter-urban car travel on employers' business is estimated to have an
average time value of 16.9 pence per minute, compared with 1.89 pence per minute for urban leisure
travel on buses (Wardman, 1998).

3.73 There is a limit to how many different categories of values of time may be allowed for in
practical appraisal, especially when some of the sources of variation are not apparent simply by
observation of class of vehicle used. In addition, there are problems of interpretation of the empirical
results - for example, that people with higher incomes are prepared to spend more money to make
travel time savings may not indicate that they are receiving higher welfare gains from doing so, but
merely that the value of money to them is less. In addition, for each of these categories, there will be a
distribution about the mean. Similarly individual transport users' demand curves will differ. This
means that it is not really feasible to obtain accurate estimates, for every individual and trip, of the
consumer surplus change arising from changes in traffic conditions, transport infrastructure, or
measures to reduce traffic. A degree of averaging is always necessary.

3.74 Thus we have, at the moment, two theoretically possible methods of distinguishing more and less
productive travel. The first relies entirely on GDP conventions, and would value trips in accordance
with 'the market', measured by the actual transactions where money changes hands. This would give
weight to lorries, service vehicles, individuals travelling on company business, bus drivers and
professors going to official advisory committees, but would accord little, or in some cases, no
productive value to journeys to work, shop, leisure, bus passengers, or professors going to unpaid
television interviews. The second relies on willingness to pay (whether or not the payment is actually
made) which accords a value - smaller, but in aggregate very substantial indeed - to all these unpaid
trips.

3.75 The difference between the two is so large that it is probably the main source of difference
between the 'economic welfare' interpretation of our brief, and the 'GDP' interpretation, as discussed
in paragraphs 3.11 - 3.12. We have discussed, but been unable to devise, any operationally usable
third system which would reflect more closely the intuitive judgements which in paragraph 3.63
seemed so simple. As a Committee, we feel more comfortable with the broader economic welfare
approach, and make the caveat that this implies that transport measures which contribute usefully to
the economy will not always be reflected in the measured output of productive companies.

Summary

3.76 An efficient allocation of resources requires that marginal benefits and marginal social costs are
equal. In cases of market failure, government action may be justified to raise economic welfare by
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improving resource allocation. In the case of transport, external diseconomies from congestion and
pollution are likely to require appropriate interventions. Care should be taken to consider the
distributional as well as the efficiency implications (paragraphs 3.24-3.28). Failure to take account of
the external costs of transport will tend to encourage the provision of too large a road capacity, but
failure to invest in roads when marginal benefit exceeds marginal social cost implies that capacity is
suboptimal (see text of Figure 3.1).

3.77 Social cost benefit analysis is a valuable tool for assessing both transport infrastructure schemes
and traffic reduction measures. In an economy where there is perfect competition in all markets,
valuing the transport benefits amounts also to valuing the total economic benefits of an intervention
(paragraph 3.46). We define the notional best possible assessments under these conditions, including
environmental effects, as CBA** if land use impacts are included (paragraph 3.48). Market
imperfections in both product and factor markets mean that, in practice, total economic benefits may
differ from transport benefits and further analysis will then be necessary (paragraph 3.50). We define
the notional best possible assessment under conditions of imperfect competition with labour market
imperfections and allowing for all externalities as CBA*** (paragraph 3.53).

3.78 In circumstances of market failure where wage rates do not reflect the true opportunity cost of
labour, it may be appropriate to subsidise regeneration in well-defined areas. The maximum subsidy
rate should depend on the magnitude of the wage distortion and the additional job-years of
employment that are predicted (paragraph 3.62).

3.79 The idea of 'more productive' and 'less productive' travel has been shown to have several
meanings and to be difficult to use in practice (paragraphs 3.63-3.75). It should, nevertheless, be
recognised that a substantial, although variable, fraction of the benefits from transport infrastructure
schemes accrue in the form of time savings to persons that do not figure in GDP (paragraphs 3.54-
3.57).

3.80 Decisions made with regard to transport policy will have implications for sustainable
development. These will arise both through impacts on the stock of transport infrastructure capital and
through impacts on resource depletion and environmental degradation (paragraphs 3.13 - 3.15).

1 Thus, in Figure 3.1, raising taxes to P* would generate a revenue flow of P*AHPT.

2 However, policy interventions, especially through use of the funds raised through taxation, may
reduce this loss. This is explored further in chapter 7.
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Overview of Chapters 4 and 5

1 Chapter 4 and Chapter 5 explore the way in which transport contributes to the growth and efficiency
of the economy, necessarily using the language and technical apparatus of economic theory. This
overview is intended to give a less technical summary of the argument for those who want to bypass
these chapters, or to have signposts in their mind while reading them. Chapter 4 looks at the general
processes at work in the economy as a whole. Chapter 5 develops these in more detail at the level of
the individual firm, household and locality.

Causes of economic growth

2 Traditional economic theory suggested that economic growth depended on greater inputs, or more
efficient use, of capital and labour: investment would have an effect on the level of production, but
only a transient effect on its rate of growth. More recent theories treat skills, knowledge, and
infrastructure as forms of capital, with effects that can ultimately increase growth rates as they spread
through the economy. One approach suggests that an initial public investment (if it does not 'crowd
out' even more worthwhile investment elsewhere) can both enhance the productivity of private capital,
and trigger innovation which then fuels itself by further improvements and further growth.

3 In these theories innovation is central, but problematic. If many small firms are engaged in perfect
competition this should force prices down to the most efficient levels but this will give little
incentive, or cash, to fund innovation. On the other hand, firms enjoying the benefits (to them) of a
degree of monopoly power may have the incentive and cash to innovate, but at the expense of higher
prices than is economically efficient.

4 Therefore, the question arises whether public investment in general, and transport infrastructure in
particular, can fulfil this role of stimulating innovation and growth. An influential study was carried
out in the US by Aschauer (1989), who compared output and productivity in regions and in times of
greater or lower infrastructure investment. He reported that these measures of economic performance
seemed to be very much higher in conditions of high public investment implying rates of return
which were much greater than those typically calculated in cost benefit studies of transport
investment, and therefore appearing to support suggestions that the economic benefit must be
additional to the transport benefit usually calculated. However, subsequent technical reviews of this
work by other analysts suggested that the results were substantially exaggerated, due to various
methodological and analytical flaws. On balance, the Committee concludes that this evidence cannot
be used to support the case for a significant positive effect of public infrastructure on private
economic activity, over and above that which would be suggested by cost benefit studies.

5 This dispute over the evidence highlighted the importance of clarifying what mechanisms, affecting
innovation, it would be reasonable to expect from transport improvements. These could include:

m increasing the size of markets, to allow higher expected sales to cover fixed costs in the event of
successful innovation;

m  encouraging the formation of clusters of firms whose specialist knowledge has synergetic effects;
®m stimulating technology transfer by helping to attract foreign investment; and

m [eading to better integration of markets, and enhancing competition.

Transport improvements considered as reductions to trade barriers

6 Such considerations led to a new strand of theoretical analysis in which transport costs are treated as
analogous to 'trade barriers' in general (eg, duties imposed on imports to protect home producers).
Such barriers are often thought to have a big effect on international trade, especially where markets
are not assumed to be perfectly competitive. For example, the removal of