NOTES ON FEASIBILITY STUDIES

I. Road Investment Criteria
By Ian G. Heggie

The article! by Dr. Millward published in the May 1968 issue of this journal is a
concise summary of the state of cost-benefit analysis in the United Kingdom. Itis
made immensely readable by being structured round the practical problem: is the
Barrow Link Road worth while?

In one of the more important calculations in the text, however, an arithmetical
slip results in a severely distorted estimate of the price elasticity of demand for car
journeys. The error in itself turns out to be unimportant, but, in case the quoted
figure of — o0.19 might mislead others, it is worth reworking the calculations.

THE CALCULATION OF GENERATED TRAFFIC

In estimating the volume of traffic generated by the extension of the M6 motorway
and the construction of the Barrow Link road, the article? cites the Mi study,3
which estimated that generated traffic would equal 30 per cent of diverted traffic.
Reference is then made to the Lancashire County Council’s estimate that “the
combined effect of the development of the motorway routes and the Barrow Link
Road would be to add roughly go per cent to the base figure”.4 A rough guess is
made at the breakdown of the 30 per cent: that 20 per cent would result from the
M6 extension and the remainder from the Barrow Link Road.

The article recognises the calculation of generated traffic as one of the “more
glaring potential sources of error”.5 It also concludes that the “implied price elas-
ticity of demand for car journeys is — 0.19”.6

This method, based on a comparison with the M1 results, is not a satisfactory
way of dealing with generated traffic. The main objection to it is that the Mr
figure of 30 per cent for generated traffic was based on a price elasticity of demand
for car journeys? of - 3.0, and it did not provide a relationship between generated
and diverted traffic applicable to other roads.

The M1 study predicted generated traffic from a travel demand equation of the
following form:8

IMillward, R.: “Road Investment Criteria. A case study”’. Fournal of Transport Economics and Policy,
II 2, May 1968.

2Page 188, footnote r0.

3Coburn, T. M., Beesley, M. E., Reynolds, D. J. The London-Birmingham Motorway. Traffic
and Economics. DSIR Rd. Res. Tech. Paper No. 46, HMSO, London, 1960.

4Page 188.

5Page 199.

6Footnote 38, page 199.

TNeither the M1 study nor the article by Dr. Millward makes a distinction between generated
passenger and freight journeys.

8Coburn, Beesley, Reynolds, op. cit., Appendix 10, p.87.
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K
O=7

where @ = journeys per period between two points
K = a constant expressing the populations and inter-relations between the

two points
T = journey time between the two points
n = a positive exponent.

The generated traffic between two points (AQ) arising from a reduction in journey
time (A7) could therefore be expressed as:
aQ =Q[( a7 ‘] ~ 0737

The exponent n, which is equivalent to the price elasticity of demand for transport
(with price measured in terms of travel times), was assumed to be first 1, then 2 and
then g. The above formula, which in its approximate form states that generated
traffic is roughly equal to » times the percentage reduction in travel time, was then
applied to a sample of journeys likely to be transferred to the motorway. The result
was that n = 1 gave generated traffic as 10.4 per cent of diverted traffic; n = 2
as 20.8 per cent of diverted traffic; and » = g as 31.2 per cent of diverted traffic.

The estimate that generated traffic was likely to amount to 31.2 per cent of diverted
traffic was thus based on an implied price elasticity of demand of — 3.0, which is a far
cry from the Barrow Link road estimate of — 0.19. It also implied that the average
savings in travel times on all journeys diverted to the motorway were roughly one
third of 31.2 per cent, i.e. 10.4 per cent, of the original journey time.

The above expression can be further simplified if AT is small relative to 7. In
this case it can be written as:

AQ

Q °"T
The value of AQ/R is given as 8.3 per cent in the Barrow Link road article; this,
when coupled with a price elasticity of demand » = o.19, implies a value for
AT/t of 0.436. When the journey time figures between Brewers Barn Interchange

and Meathop Bridge 9 are analysed, however, is is seen that the value used for A7

relates only to this short section of road. T corresponds to the original journey time
between the two terminal points (21.9 minutes) and AT to the time saved on the
new route (9.6 minutes) between these points. All traffic has therefore been assumed
to travel only between Brewers Barn Interchange and Meathop Bridge.

A more realistic estimate of the average length of journey that might be diverted
to the Barrow Link road is approximately 150 minutes (60 miles at 39 mph, a lower
average than on the M1). This would make the value of AT/7 6.4 per cent, resulting
in an implied price elasticity of demand of — 1.3.

In spite of the error in the calculation of generated traffic, the article nevertheless
arrives at what seems to be a reasonable estimate of the price elasticity of demand

9Millward, op. cit., page 191.
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for transport, if the above assumption about average journey length is correct. The
“reasonableness” of the estimate cannot, however, be asserted with much authority.
Too little empirical work has yet been carried out on the subject. The usual method
employed by traffic engineers, giving price elasticities of demand of the order of
= 2.0 to — 3.5,10 is based on contentious principles. A given quantum of traffic,
usually the annual average daily traffic using a specific route or group of routes, is
measured and the trip purpose and trip lengths are recorded. A graph is then plotted,
for each major trip purpose, of the scaled volume of traffic (Q/x) versus trip length
(or travel time). The slope of the right-hand side of this curve (the left-hand side
where it falls to zero is rarely plotted) is then used to measure n, the price elasticity
of demand for transport, price being measured in terms of travel distance or travel
time.

The method is open to the criticism that a distribution curve, which does not
represent a functional relationship between the parameters, has been confused with
a demand curve, which relates changes in traffic volumes to changes in travel costs.

Studies based on the latter principle — relating changes in fares and travel costs to
subsequent changes in traffic volumes — are few and far between. Those available
suggest, however, that a value of less than —1.0 is more realistic than the values of
—2.0 and —3.5 already discussed. Some of the best documented studies!!, though a
little dated, suggest price elasticities of demand between —o.2 5 and —1.0 for rail
and tram traffic. More recent studies!2 carried out in the U.S.A. suggest a price
elasticity of demand for air transport between —o0.3 and —1.3. These figures
furthermore include cross-price elasticities between different forms of transport,
and are thus higher than direct price elasticities.

The figure of —1.3 implied by the Barrow Link road article therefore appears
quite plausible in relation to these latter figures, more so in fact than the —0.19
suggested in the text.

OTHER ISSUES

The imputed value of leisure time (75 per cent of the wage rate) looks high,
especially in view of the fact that 70 per cent of car passengers were said to be
tourists.

In Table 3 the average of 49 miles/h. for cars and taxis on a two-lane surfaced
road, compared with 39 miles/h. on existing roads, implies an extremely high design
speed and a very low density of traffic. The calculated difference in speeds between
the existing road and the Barrow link might therefore be too large, although the
journey cost savings are fortunately not very sensitive to the speed assumptions.

In spite of these minor drawbacks the article gives a well balanced picture of the
methods of analysis currently used in road feasibility studies.

Economist Intelligence Unit

10Road Research Laboratory: ‘Research on Road Traffic. H.M.S.0., 1965, page 135.

UTinbergen, J.: Econometrics. George Allen and Unwin, 1961.

12Gregory, W. H.: “Refined Fare Elasticity Sought”. Aviation Week and Space Technology, 17 January
1966, p. 40.

224



