DO ROAD PROJECTS BENEFIT
INDUSTRY?

A Case Study of the Humber Bridge

By Peter J. Mackie and David Simon*

INTRODUCTION

Good roads are generally regarded as an essential element in the United Kingdom
infrastructure. In its 1983 Roads White Paper (Department of Transport, 1983),
for example, the Government stated that

The importance of roads to industry and commerce is beyond doubt . . . by
cutting journey times and congestion between cities, the motorway network
has produced important efficiency gains for commerce and industry.

The Confederation of British Industry and other trade organisations are currently
calling for more investment in roads to enhance industrial competitiveness. Yet
empirical foundation for these statements is weak; the actual chain of links
between good roads, transport costs, manufacturing costs and competitiveness has
not been widely studied. The standard argument is that improved roads reduce
firms’ transport costs (primary effect), while the lowering of distribution costs
relative to production costs changes firms’ optimum production/distribution
strategies (secondary effect). In this paper we consider the validity of the argu-
ment by examining the effects of the new Humber Bridge on firms in the region.

Production of services for the transport of goods by road requires the input of
capital, labour and running costs. The volume of these inputs needed to produce
a given output depends in turn on the time, distance and speed required. The
relationship between capital charges and time and distance has been discussed
(Dawson and Vass, 1973; Nash, 1974; Leitch, 1977), but more attention has
been devoted to the treatment of labour inputs. These are important because
drivers’ wages account for 15 to 20 per cent of operating costs for heavy goods
vehicles (Motor Transport, 1986).

The benefits of travel time savings during the course of work are incorporated
in the Department of Transport’s COBA road appraisal method (Department of
Transport, 1981). Wages are assumed to be directly time-related, so that the
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reduction in labour time taken to produce a given task is valued by the labour
wage rate. Numerous problems with this “cost savings” approach have been
identified (Harrison and Quarmby, 1972; Lowe, undated).

In the particular context of road goods transport, the most problematic
question is whether travel time savings are in fact usable, or whether constraints
and indivisibilities prevent or delay the realisation of cost savings. The relatively
little empirical investigation of this issue that has been undertaken suggests that
various rigidities do prevent smooth or full adjustment to improved travel times
(Harrison, 1963; Fleischer, 1962 ; Thomas, 1933).

THE HUMBER BRIDGE

One reason for the paucity of empirical work in this field is that road systems
tend to be improved incrementally. Normally the specific effect of an individual
improvement on commercial vehicle operators is unidentifiable. Occasionally,
however, when estuaries or other natural barriers are crossed, a discrete change
occurs in the network.

The Humber Bridge is the best British example of such an improvement since
the Severn Bridge opened in 1966. Figure 1 shows the bridge in the context of
the regional road network, and Table 1 shows the savings in distance for some of
the major zone pairs in the region.

In addition, users face the highest tolls in the United Kingdom, on a scale from
£1 per crossing for a light van to £7.50 for a 4 or 5 axle HGV. There are very
good reasons, therefore, to expect firms to consider explicitly how to adapt their
operations so as to make best use of the new link in the transport network.

A number of possible research approaches were considered. The first was a
revealed preference study. Data would be collected on flows between relevant
zone pairs via both the estuarial and the bridge routes, and the results used to
infer values of travel time savings. These could then be compared with the values
obtained from calculations based on the wage rate assumption. Unfortunately,
the estuarial route is the M62/M18/M180 motorway box, so it was impractical
to interview the “bridge-rejecting” traffic. A second possibility would have been
to draw a sample of all commercial vehicle operators in the principal locations
of Hull, Scunthorpe and Grimsby, and to determine from interviews the impact
of the bridge on their operations. However, the position of the bridge in the
network, and the current poor quality of the Lincolnshire road network, make
the bridge relevant only for flows between North Humberside and a limited range
of destinations south of the estuary (Simon, 1984a). Many firms would have a
nil response.

The chosen approach, therefore, comprised two stages. The first was to study
the sectoral and geographical patterns of use of the bridge by means of two
roadside interview surveys, each of two days, at the bridge toll plaza. The results
showed that a comparatively small nucleus of firms accounted for a quarter to a
third of the commercial vehicle traffic across the bridge. The second phase
entailed in-depth interviews during 1984 with managers of 52 out of the 75
regular bridge-using firms identified as a sample frame from the roadside surveys.
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The Humber Bridge and Associated Road Network
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TABLE 1

Comparative Distances round the Humber Estuary
and over the Humber Bridge (miles)

Estuary Bridge
From Hull to
Grimsby 78.7 32.8
Scunthorpe 52.5 27.4
Lincoln 84.9 48.4
King’s Lynn 144.5 110.1
From Grimsby to
Bridlington 95.4 63.9
York 72.6 62.3
Middlesborough 129.2 111.9

Source: AA data, provided by Humber Bridge Board.

A broad sectoral coverage was obtained, with 17 professional road hauliers,
33 own-account operators and 2 firms equally split. The units interviewed
operated 1275 commercial vehicles in total, an average of 25 per firm. Of the 52
firms, 23 were located north of the Humber, overwhelmingly in Greater Hull; 29
were on the south side, more dispersed, but with 17 in Grimsby/Immingham and
a further 6 in or near Scunthorpe, while only 3 lay outside the county boundary,
in Lincolnshire. This distribution is representative of regular users, but not of all
user firms. We now consider the effects of the bridge on the firms’ policies.

(a) Vehicle Routeing

The most immediate and direct impact of the bridge was to cause rerouteing of
traffic between origins and destinations within its catchment area. This repre-
sented the most captive traffic of all. For 10 of the 23 Hull-based firms, the
boundary of the bridge’s southern hinterland coincided approximately with the
Humberside county border, thus including one or more of Scunthorpe, Brigg,
Killingholme, Immingham and Grimsby. Most of the remainder used the bridge
to serve parts of north Lincolnshire as well and 6 of the 23 also took in centres
in East Anglia: Norwich, Thetford, Wisbech, and most frequently King’s Lynn.
It appears therefore that the catchment area of the bridge for North Bank firms
generally lies north of a line from Grantham to King’s Lynn and east of the River
Trent or the Al. The location of these cut-offs is determined by two principal
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factors. Firstly, most North Bank firms serve primarily local or regional markets,
being either small operators or depots of national companies. Secondly, the
Lincolnshire road network is of poor quality in comparison with the Al.
Numerous respondents claimed that upgrading of that network or a northward
extension of the M11 would redirect to the Humber Bridge traffic to London, the
South East and Channel ports which now uses the M18 and M1 or Al.

From the South Bank too the bridge has a limited catchment area. Of the 29
South Bank firms, 23 use it to serve North Humberside plus Scarborough only.
Selby, York and Teesside are usually, but not always, reached round the estuary.
Traffic from southeast of the bridge travelling north or northwestward to other
regions appears to be toll-sensitive, using the bridge only when it is warranted
by return loads or by limitations on drivers’ hours.

(b) Reorganisation within the firm

Our survey showed that firms had responded to the opening of the bridge in a
wide variety of ways.

(i) - Increased utilisation of vehicles

Vehicle utilisation was unchanged for 23 per cent of firms, because the bridge
was marginal to their operations or because the time savings could not be used
productively. Over half the firms were able to quantify the changes. Most
frequently the bridge simply enabled extra loads to be carried per vehicle: for
example, an increase from 1 or 2 per day to 3 or 4 per day between Hull and
Grimsby or Scunthorpe. Sometimes the schedule now allowed for 2 long hauls
per shift instead of 1 long haul plus 1 local. These firms did have the flexibility
to respond. Others were able to rationalise their fleets (see below).

(ii) Increased market penetration

A second response was to sell more on the opposite side of the estuary. There
were some difficulties in measuring this consistently for all respondents, since
some firms were able to quote in terms of loads, and others in terms of turnover.
Overall, we found a discernible increase in cross-estuary commercial activity from
an average of 8.1 per cent to 13.9 per cent of journeys (for the 29 firms who
responded in terms of journeys) and from 13.6 per cent to 20.7 per cent of
turnover (18 firms).

Twenty-two firms increased their market penetration within existing market
areas, capturing trade from local competitors or other firms based outside
Humberside, or creating new markets of their own. Here, the bridge was gener-
ating new journeys, or making possible a greater number of drops by changing the
ratio of trunk haul time to distribution time. None admitted to a loss of market
share through intensified competition, though one tanker operator lost from
bridge-induced reorganisation in the Humberside petrochemical industry.

(iii) Changes in market areas
Market areas were expanded by 13 firms, as the bridge made it possible to serve
new destinations within the relevant constraints such as journey time, product
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freshness, and price. For North Bank firms these new destinations would often
be in Lincolnshire, but some firms did not previously serve South Humberside at
all. Some firms were prevented by set regional interdepot boundaries or other
institutional rigidities from responding in the way that would have been suggested
by commercial considerations.

(iv) Internal rationalisation

Nine firms had responded by reorganising internally. This usually meant closing
depots and/or changing interdepot boundaries. For some of them the bridge had
influenced important investment decisions: they concentrated production in
fewer locations, and found a more transport-intensive solution to the production/
distribution problem than would otherwise have been feasible.

Thomas (1983) has suggested that the ability of firms to exploit network
improvements depends on a number of factors, including the nature of constraints
on collection and delivery times, the ability to schedule the operation in advance,
the importance of the improvement to the firm’s operations, and the number of
journeys per day (and hence the ability to use the time gained productively).

Delivery constraints on scheduling were not serious for at least half our sample,
but the range of problems raised included restricted delivery hours in pedestrian
zones, constraints on delivery times for perishables, controls or restrictions on
delivery times at construction sites or supermarket depots, and particularly the
limited hours at Hull Docks. Clearly all these act to reduce fleet productivity
below the maximum attainable, and could create problems in making use of time
savings. Many respondents said, however, that delivery timing was to some extent
negotiable with customers, and only 20 per cent had achieved greater flexibility
in meeting these constraints on account of the bridge.

Advance scheduling was more of a problem. Transport operations were
scheduled on a daily basis by 70 per cent of firms: they cited the need for flex-
ibility or the fluctuating nature of their business. The remaining 30 per cent
operated on weekly schedules, usually with set routes and delivery days but with
some flexibility to enable additional deliveries to be fitted in at short notice —
for example, of beer and soft drinks, dairy and frozen foods, newspapers and
parcels.

Journeys per day depended, not surprisingly, on whether the activity was
trunking or local distribution. For trunking (17 firms), the average was 0.9 daily
trips per vehicle (range 0.3 to 2). For local distribution (35 firms), the average
was 2.5 (range 1 to 6). In addition, however, 18 firms undertook multidrop
working, which also increased the flexibility of the operation. As we have seen,
three-quarters of our sample were able to respond by making better use of their
vehicles.

To summarise these findings: perhaps a quarter of the sample were operating
under one or more of the constraints cited above, though even they could some-
times use marginal time for such tasks as cleaning vehicles and loading them for
the following day’s work. Overall, we conclude that the majority of our sample
of regular users were able to respond in a variety of ways that one might expect
from first principles.
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DISCUSSION

We cannot claim to have made precise or quantified progress on the legitimacy of
the wage rate assumption. One reason is that in road transport operations there is
a degree of slack in the system which makes the response to a change in the net-
work imprecise and difficult to measure. Secondly, most firms did not con-
veniently adjust their operation to the new circumstances by reducing the staff
and vehicle fleet required to do a given amount of work. Instead, they took
advantage of new business opportunities to maintain and even increase their level
of operations. The bridge has changed the market areas for producers in different
locations, so some of the adjustments to vehicle stock should have been at the
Sheffield or Nottingham depots (outside the study area) of the firms which have
lost market share or (where interdepot boundaries have been redrawn) market
area. In the end, it becomes impossible to trace all the adjustments through the
system. Thirdly, only a few firms were able to provide us with the unambiguous
numerical information necessary for any calculation of aggregate benefits and
direct comparison with COBA.

Nevertheless, we have demonstrated that most regular users of the bridge were
able to respond in a variety of ways — by increasing vehicle utilisation, by improv-
ing market penetration, by increasing market area, or by internal rationalisation.
When we asked managers specifically about the studies they had made of how
best to make use of the bridge, many argued that “for us, the toll cancels out the
operating cost saving, but we are left with the time saving on vehicle and driver
which can be productively used”. Such responses were, however, rarely
quantified, as the relevant choices were perceived as clear-cut. We also
encountered cases where the routeing choice was flexible, depending on whether
or not the time saving on any individual trip could be used productively.

Our survey has examined the responses of regular users of a bridge which
creates distance savings of up to 45 miles. It is not a typical UK road project.
The ability of firms to exploit time savings varied for the reasons explained, but
three quarters of respondents claimed to be able to utilise their savings product-
ively. Though we cannot be precise, we therefore judge that, in this case, valuing
savings in the time of commercial vehicle drivers by the wage rate is not an
unreasonable basis for measuring the private cost savings to industry and
commerce. It is difficult to test whether the same assumption is applicable in the
general case of incremental road improvement and small time savings. That must
remain open to question.
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