THE STRUCTURE OF THE ROAD HAULAGE
INDUSTRY IN THE UNITED KINGDOM, AND
OPTIMUM SCALE

By Brian T. Bayliss*

Gilbert Ponsonby, in articles in Economica and the Economic Journal (1937)
and (1938), analysed the cost structure of road haulage operators and its bearing
on charges, and also the effects of the recently introduced licensing system on
the structure of the road haulage industry in the United Kingdom. The purpose
of this paper is to consider the changes since that time in the structure of firms
in the industry, and in the role of costs and regulation.

The 1968 Transport Act and the introduction in 1970 of operators’ licensing
brought to an end the distinction between own account and hire or reward
activities. Thus the latest available statistics on the structure of the professional
road haulage industry are for 1969, so this analysis is confined to the period from
the early 1930s to the end of the 1960s.

Before the Road Traffic Act of 1933 there were no constraints on road haulage
operations; the only statistics available are those relating to total numbers of
vehicles, and there is no information on different types of operations. After the
Act own account and hire or reward operators could be differentiated in official
statistics; but the licensing statistics were not suitable for analyisng the structure
of the industry. Figures on vehicle holdings were based on holdings per licence;
as operators could hold any number of licences, even for vehicles at the same
base, the figures gave no indication of firm size.

However, the 1933 Act contained a “Grandfather” clause under which all
operators who had been operating for a year before the Act came into force were
able to obtain licences as of right; thus by analysing the applications for these
licences it is possible to obtain information on the structure of the industry in
1932. That analysis was, therefore, carried out by the author for the South East
Licensing Authority, and comparisons suggested that this area was typical of the
country as a whole (Bayliss, 1971, pp. 9—11).

* Centre for European Industrial Studies, University of Bath. The extracts from The Small Firm
in the Road Haulage Industry (B. T. Bayliss, HMSO, 1971) and The Road Haulage Industry
Since 1968 (B. T. Bayliss, HMSO, 1973) are reproduced by permission of the Controller of Her
Majesty’s Stationery Office.
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TABLE 1

Size of Operating Bases and Total Fleets* of Common Carrier
Operators in the South East in 1932

No. of Vehicles No. of Bases % No. of Fleets %
1 622 48 616 50

2 223 17 215 17

3-6 317 25 293 24

7-10 59 5 55 4
11-20 47 4 50 4
over 20 13 1 15 1
TOTAL 1281 100 1244 100

*That is, including all bases.
Source: Bayliss (1971).

Hire or reward licences! were awarded to 1,244 operators under the “Grand-
father” clause, and they operated from 1,281 bases. Operating units were small:
some nine-tenths had less than seven vehicles, and only sixteen hauliers operated
from more than one base. Very large operators tended to operate from multiple
bases rather than from a single large base: thus Pickfords, with its seventeen oper-
ating bases in the South East, had no base with more than eight vehicles. Table 1
provides details of bases and total fleets (that is, all bases combined) of pro-
fessional operators in the South East in 1932.

Table 1 only contains information on vehicle holdings within the South Eastern
Traffic Area. Three of the operators in the South East (Hay’s Wharf Cartage Co.
Ltd., Pickfords Ltd., and Carter Paterson & Co. Ltd.) had a nationwide network
of depots; and some were subsidiaries of others or had joint operating agree-
ments. Pickfords was itself a subsidiary of the Hay’s Wharf Cartage Co. Ltd., and
Pickfords and Carter Paterson had had a joint working agreement since 1912; and
a joint interest in both of them was bought by the four railway companies in
1933 (Sharp, 1965, p. 65). But such inter-relationships and bases in more than

Three types of hire or reward licences were made available under the Act: the A licence was
the common carrier licence; the B licence was for carriage of a firm’s own goods on own
account, and allowed restricted carriage for hire or reward but subject to restrictions in relation
to goods carried and area of operation; the A Contract licence was granted as of right where
there was an exclusive contract with a customer of at least one year. Of the 1,244 operators
who received A licences under the “Grandfather” clause, 92 also received B licences, none
claimed A Contract licences. Hire or reward carriers in this analysis are, therefore, deemed to
be open A licence holders, but B licence vehicles of such operators are included in the analysis
of vehicle holdings of such carriers.
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one traffic area were rare, and were confined to the larger operators; thus these
factors would not cause any significant change in the table.

Vehicle hiring agreements (except those of hire purchase type) were extremely
rare: only 34 of the 3,689 common carrier (A licence) vehicles in the South East
in 1932 were hired. Hiring was not confined to operators of any particular size.

A very important difference between large and small operators was the average
size of vehicles and the ownership of trailers (see Tables 2 and 3). The significance
of this in relation to operating costs is considered later in this paper.

A series of legal enactments since 1932 might be considered a priori to have
had an important bearing on the structure of the industry.

The 1933 Road Traffic Act, which controlled entry to the profession, was
extremely restrictive; in the decisions of the Licensing Authorities, it favoured
existing operators rather than new entrants (Bayliss, 1965, p. 78), and in the
administration of the system it favoured large operators rather than small ones
(Bayliss, 1971, p. 39). After the outbreak of war in Europe in 1939, all road
vehicles came under the control of the Emergency Road Transport Organisation,
and the industry was structured and operated in relation to the needs of the war
effort.

It was this wartime organisation that was to form the basis of the organisational
structure introduced under the nationalising Transport Act of 1947. Under the
terms of the Act the newly created Road Haulage Executive bought up road
haulage operators whose business was predominantly over 40 miles; about one
half of the 81,000 common carrier (A licence) vehicles were thus acquired.

After the denationalising Transport Act of 1953, 16,000 vehicles were trans-
ferred to three limited companies wholly owned by the state, and the remaining
vehicles and properties were sold in lots. No single purchaser was allowed to
purchase more than 50 vehicles, except by permission of the Minister of Trans-
port. Each vehicle was sold with a common carrier’s (A) licence.?

The nationalisation and subsequent denationalisation led therefore to the
creation of three very large public sector companies in competition with the
private sector, and the sale of large numbers of vehicles with common carriers’
licences. This allowed existing operators to fix fleet sizes at desired levels and also
allowed new operators to enter the industry, unhindered by the constraints of the
licensing system which had operated after 1933 and was re-introduced with
certain modifications under the terms of the Act of 1953.3

Under the terms of the 1968 Transport Act all quantity constraints on carriers’
licences were removed. Thus the distinction between own account and hire or
reward operations ended.

These legal enactments might have been expected to have a very marked
influence on the structure of the industry, yet a comparison of statistics for 1932
and for 1969 suggests that very little change has taken place in the overall
structure (see Table 4). The number of operators with over 20 vehicles has

2 For a detailed discussion see Bayliss (1971), pp. 13—16.

3 The offer of vehicles in fact exceeded the demand in spite of the attraction of the common
carrier’s (A) licence, and more vehicles had to be retained by the state-owned companies than
was originally envisaged.
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TABLE 2

Mean Size (tons) of A Licence Vehicles according to Size of Base in 1932

Number of A Licence Unladen Weight of Vehicles Unladen Weight of Vehicles
Vehicles per Base and Trailers

Mean Standard Mean Standard
Deviation Deviation

1 1.81 0.73 1.83 0.82

2 2.33 1.06 2.42 1.29

3-6 2.74 1.14 2.84 1.28

7-10 3.13 1.14 3.48 1.51

11-20 3.55 1.43 3.82 1.74

over 20 4.08 1.37 4.71 1.47

Source: Bayliss (1971).

TABLE 3

Distribution of Trailers according to Size of Base in 1932

(1) (2) (3) (4)
Number of A Licence Number of Bases Number of Bases (3) as a percentage
Vehicles per Base with Trailers of(2)
1 652 6 0.9
2 233 14 6.0
3-6 289 32 11.1
7—-10 54 20 37.0
11-20 43 18 41.9
over 20 10 8 80.0
Total 1281 98 7.6

Source: Bayliss (1971)

increased from 1 per cent to 4 per cent, but all the other groupings are remark-
ably similar.

Care must, however, be exercised in interpreting the figures, as they include all
operators with B licences and A Contract licences, irrespective of whether an open
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TABLE 4

Distribution of Professional Operators by Size of Fleet (1969)

No. of Vehicles No. of Operators %
1 24,900 48
2 8,300 16
3-5 9,800 19
6—-10 4,600 9
11-20 2,500 , 4
21-50 1,500 3
over 50 300 1
All fleets 51,900 100

Source: Department of the Environment

A licence is held or not. It had become the practice of licensing authorities since
the 1953 Act to issue B licences even when there were no operations on own
account. This does not appear to have been the intention of the Act, but it

- allowed the licensing authorities to place much more stringent constraints upon
‘the operator than would have been possible with a common carrier’s (A) licence.
As the 1962 Roads Goods Survey by the Ministry of Transport had indicated that
some four-fifths of all ton-mileage of B licence vehicles was for hire or reward, it
was the practice to count all the B licence operators in with the professional
carrier group.

As operators with B Licences and no A licences were very small (65 per cent
had only one vehicle in 1963), placing this group with the common carrier group
increased the number of the small operators proportionately more than of the
larger carriers. It should be recalled that the phenomenon of the solely hire or
reward B licence operator did not exist in the 1930s. Of the 1,920 B licence
holders in the South East in 1965 who did not also hold A licences, 959 also held
licences for transport on own account: this suggests that about one-half of this
group was quite clearly linked with trading concerns, and some of the remaining
one-half would have been similarly linked. The operation and structure of these
B licence operators is, therefore, not strictly comparable with those of common
carrier operators.

Further, Contract A operation is more akin to transport on own account than
to common carrier operations. Contract A operators were not included in the
1930s figures, so for this reason also the two sets of statistics are again not strictly
comparable.

Because of these problems related to the official statistics it was decided to
take for analysis a sample of common carrier (A licence) operators in the South
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TABLE 5

Distribution of Common Carriers (A licence)
Fleets in the South East (1965)

Number of Number of Operators
Vehicles
A Licence Percentage All Licence Percentage
Holdings Only Holdings

1 58 32 32 17
2 31 18 26 15
3-6 45 25 47 27
7-10 22 12 27 15
11-20 15 9 30 17
over 20 7 4 14 9
Total 178 100 178 100

Source: Bayliss (1971)

East. In 1965 there were 679 A licence operators in the South East, and the
analysis covered all those who renewed or modified their licences in that year;?
there were 178 of them. The breakdown by size of fleets is given in Table 5.

Comparison of Table 5 with Table 1 shows that the structure of the common
carrier sector has in fact changed markedly since 1932, with a substantial increase
in fleet size.

At this point it is important to consider two factors. Firstly, governments,
both in the United Kingdom and elsewhere, have attempted through regulation
to determine the size of road haulage firms on the assumption that there is a
minimum efficient scale of operation. Thus in a 1971 Note to its Draft Regulation
the Commission of the European Communities stated that road haulage regulation
should be based upon “criteria which favour the formation of undertakings of a
more reasonable size” (Bayliss, 1981, p. 191); and the ultimate point was reached
with the 1947 nationalisation of road haulage in the United Kingdom, when
about one-half of the fleet was brought under common ownership. Secondly, it
has been seen above that, though official statistics suggest that there has been
little overall change in the structure of the road haulage industry in the United
Kingdom, an examination of the common carriers shows in fact that there has
been a significant movement towards larger firms.

Studies of the minimum efficient scale (MES) of plants and firms can be

4 Licences had to be renewed every five years, and no biases relate to renewals or modific-
ations in any one year.
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divided into two very broad groups: namely, structure of the industry analyses
and cost function analyses. The next two sections consider a structured and a cost
approach to the question of optimum scale.

Most structural analyses of MES tend to analyse industrial sectors in terms of
the largest plants and firms: for example, the average size of the 20 largest plants
and firms in the industry (Bain, 1966), or the mean of the largest firms account-
ing for 60 per cent of industry employment (Scherer, 1973, pp. 135—145).

Frequently such studies are linked to analyses of scale as a barrier to market
entry, and the size of firm resulting, for instance, from the studies of Bain and
Scherer would be deemed to be the MES and thus the size of the entry barrier.
The size of these barriers could then be compared across industries.

Such measures are not by themselves suitable for determining an optimum level
of size for operational efficiency. On the basis of a survival concept it would be
possible to compare an industry in a non-competitive or partly competitive
environment with the same industry (in another country) in a competitive
environment, on the assumption that industrial structures which have emerged
through the competitive process reveal the optimum size.

The road haulage industry in the United Kingdom does not, however, lend
itself to such a comparative analysis. After the Act of 1953 road hauliers were
able to purchase vehicles with common carrier licences from the Disposals Board;
thus regulation in no way prevented operators from determining their own
desired levels of vehicle ownership. Also under the Act the Licensing Authorities
became increasingly more liberal (see Bayliss, 1965), so that subsequent growth
was still a possibility, even if regulated. There was in fact no more liberal regime
in Europe with which the UK industry could be compared, with the possible
exception of that in the Netherlands (Bayliss, 1965).

The alternative approach adopted, therefore, was to analyse the rates of growth
of road haulage firms between 1953 and 1965 to determine whether there was
some minimum size above which rates of growth accelerated. The hypothesis
would be that, other things being equal, faster growth indicated greater efficiency.

A serious problem in any analysis of MES is homogeneity. Within quite narrow
industrial sectors there can be substantial specialisation of firms, and size and
specialisation are frequently related. In road haulage, for example, an operator
engaged in parcels traffic would need to operate frequent services over a large
network, whereas the specialist tipper operator might not even need to move from
one work site. Thus type of goods carried, area of operation and quality of service
are key elements for subdivision of the industry.

There was a severe lack of data for carrying out such an analysis, because oper-
ators kept no suitable historical records of the changes in their operations over
time. It was decided, therefore, to take the 178 operators analysed in 1965 and
trace their development back to 1953 on the basis of the applications to, and the
decisions of, the licensing authority. The licensing authority files on individual
operators are confidential, but details of all applications and decisions are pub-
lished, and it is possible by analysing them to trace the development of firms.
The applications and decisions provide details of vehicle numbers and sizes,
location, types of goods carried and area of operation, and thus provide sufficient
information to test the hypotheses developed above.
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TABLE 6

Transition Matrix showing Changes in Vehicle Holdings between
1953 and 1965 for a Sample of Operators in the South East

1953 1 2 3-6 7-10 11-20 over 20 1953
vehicle vehicles vehicles vehicles vehicles vehicles total
1965

1 vehicle 21 8 4 0 1 0 34
2 vehicles 2 12 11 1 2 0 28
3—6 vehicles 1 1 24 9 12 3 50
7—10 vehicles 0 0 2 10 7 4 23
11-20 vehicles 0 0 0 1 5 3 9
over 20 vehicles 0 0 0 0 0 4 4
1965 total 25 21 41 21 27 14 148

Fleet size is based upon all vehicle holdings of an operator regardless of base and licence class.
Source: Bayliss (1971).

Of the 178 common carrier operators sampled in 1965, 148 were operating in
1953. The transition matrix (Table 6) shows the changes in the size distribution
of these firms over the period. Fleet sizes increased substantially. The number
of operators with more than ten vehicles increased more than threefold, and
growth was not confined to any particular size class.

THE GROWTH MODEL

Numerous measures have been used in industrial studies to gauge the size of
firms, but some of these — such as employment or profits — are clearly not
suitable in an industry where the owner-operator predominates: hours of work are
not fixed, and profits and wages cannot be separated.> A convenient measure in
road haulage is the unladen weight of the fleet, as any increase in trade will
usually mean the purchase of additional capacity: this may mean replacement by
a larger vehicle or the purchase of an extra vehicle. Changes in unladen weight of
the common carrier’s total fleet were used as the measure of size and growth.

Area of operation was calculated in terms of maximum distance from the
operating base allowed by the “normal user’® licensing conditions. If this
changed over the period, a straight average of the two distances was taken: this
is tantamount to assuming that the change took place in the middle of the period.

5 The firm’s allocation between profits and wages will be aimed at minimising tax liability.
Seventy per cent of operations were excepted to lie within the “normal user” conditions.
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As the “normal user” conditions differed between vehicles, the average was
weighted by the unladen weights. The types of goods carried were entered as a
series of dummy variables, with the value 2 if carried in 1953 and 1965, and a
value of 1 if carried in either 1953 or 1965 but not in both years.

Competition is, of course, central to the hypothesis postulated. It was deemed
important to try to establish degrees of competition within the South East market
as they would affect both service quality and price. Thus all urban areas that
contained at least 1 per cent of the total unladen weight of the fleet in the South
East were designated as transport centres. There were twelve transport centres,
and it was assumed that competition would be greater in these centres than else-
where. If an operator changed location during the period a value of ¥ was
entered, and if an operator had bases both within and outside transport centres a
value between 0 and 1 was given, according to the importance of the bases in
terms of unladen weight.

Various forms of estimating equation and transformation of variables were
used in a regression model. The best results were obtained with the following
equation:

Y=80+ 01X, + B X3 + 83X, + B4 X5 +Bs Xy . ... ... BuXi tu
where:
Y =  percentage change in unladen weight of total fleet of operator
(1953-1965)
X, = unladen weight of fleet in 1953
X, = location
X3 = area of operation
X4 etc.=  commodities carried
M = error term

The significant co-efficients with standard errors are:

Constant —-0.01 (0.03)
Unladen weight (1953) -0.05 (0.0D)
(Unladen weight, 1953, cubed) 0.0004 (0.0001)
Area of operator 0.04 (0.01)
Building materials 0.14 (0.03)
General goods 0.08 (0.02)
Livestock 0.05 (0.02)
Timber 0.15 (0.06)
Foodstuffs and milk 0.06 (0.03)
Other 0.14 (0.07)
R? =0.52

Up to an unladen weight of about 20 tons there is very little variation in the
growth rates of fleets of different sizes: the growth rate of 20-ton fleets is only
some three percentage points greater (other things being equal) than a one-vehicle
fleet of 4 tons. For fleets over that size the growth rate accelerates rapidly,
showing a percentage point difference of 11 at an unladen weight of 30 tons and
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of 26 at 40 tons. The average unladen weight of a five-vehicle fleet is approxi-
mately 19 tons.” This would suggest that the MES is in the region of six vehicles.

Only 24 per cent of the fleets in 1953 had more than six vehicles; from Table 5
it can be seen that the percentage had risen to 41 by 1965. But the 59 per cent of
operators with six vehicles or less received nationally only 27 per cent of the total
receipts of the industry in 1965.8

Attempts have been made to measure MES through analysis of cost structures
with a view to establishing the operationally efficient scale of operations in an
operating environment without restraints. The determination of the cost function
in standard cost studies reveals a possible MES in the present imperfect market,
but the MES would change if the imperfections were removed. If the market
imperfections are national rather than worldwide, the MES that is required for
international competition is the MES of an unrestricted market. MES analyses
related to cost structures tend, therefore, to be engineering studies based on plant
managers’ views on optimum scale in a hypothetical unrestricted market (see, for
example, Pratten, 1971).

Given the increased size of operating units and the growth pattern of individual
firms in a relatively competitive market shown in the above analysis, it is in this
instance pertinent to consider the actual (as opposed to hypothetical) cost func-
tions for the industry.

A survey of the operating costs in 1965 of some 1,350 professional operators
(Edwards and Bayliss, 1971) showed the relative importance of the different
expenditure heads to be as set out in Table 7.

It should be pointed out that, as owner-operators would classify the split
between wages and profits in the manner most advantageous to them from the
point of view of taxation, the wages figures for the small operators must be inter-
preted with care.

In relation to the general cost structure it should be noted that the first five
heads of expenditure would be directly related to the use of vehicles, and that
these accounted for some 29 per cent of operating costs. Wages and salaries
accounted for some 45 per cent of operating costs.

Three broad groups of scale economy can be identified: firstly, economies of
scale relating to overheads — this comprises factors such as staff specialisation,
plant and building economies, including bulk-buying of vehicles; secondly, eco-
nomies in variable costs — included here are bulk purchase of fuel, tyres and
spare parts; thirdly, economies related to the market — the possibilities under this
head include the use of large vehicles, improved vehicle mix and improved utilis-
ation of capacity.

As has already been noted in relation to the structure studies, road haulage is
a heterogeneous industry with the strong possibility that operators of different
sizes operate in different types of market. A 1971 survey (Bayliss, 1973) showed,
for instance, that both the receipts and costs per ton carried of large operators
were substantially larger than those of smaller operators (see Table 8): a very clear
indication of different types of operations.

7 The average weight of vehicles in 1965 in the three- to six-vehicle size group was 3.83 tons.
8 Estimated by S. L. Edwards and B. T. Bayliss — see Edwards and Bayliss (1971), p. 113.
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An analysis of the type of work carried out by different sized operators pin-
points these differences. The 1971 survey (Bayliss, 1973) indicated that a higher
proportion of large operators than of small ones concentrate on long-distance
work (see Table 9), and that small operators concentrate on tipping and on
building and construction. These two categories constituted the main work of
over one-half of the one-vehicle operators, but of only one-tenth of the operators
with over 50 vehicles (see Table 10).

The difference in the type of operation is illustrated by the fact that the survey
showed average annual tonnage per vehicle to be 6,400 tons in tipping and 7,500
tons in building and construction, compared with an “all categories” average of
3,700 tons, and averages for small parcels and foodstuffs — two important work
categories for the over-fifty-vehicle operators — of 980 and 1,800 tons,
respectively.

The survey of operators’ costs in 1965 provided detailed cross-section data on
costs, giving the possibility of differentiating according to type of work. However,
some powerful arguments have been raised against the use of cross-section and
regression techniques for the determination of cost functions. The two most
important can be summarised as follows:®

In cross-section studies firms with the largest output are unlikely to be
producing at unusually low levels, but on the contrary are likely to be
producing at unusually high levels, while firms with low levels of output are
likely to be producing at unusually low levels. Thus some of the low-output
firms will have costs associated with larger firms, and some fo the higher-
output firms will have costs associated with lower-output firms. The effect
of this is to flatten the estimated cost curve.

In a competitive industry the price of output is the same for all firms in the
cross-section: thus, if total costs are defined as being equal to total receipts
the cross-section analysis will result in constant average costs.

As has already been noted, the denationalisation of the road haulage industry
in 1953 allowed firms to fix capacity at desired levels. As it was impossible for the
Disposals Board to sell all the state-owned vehicles even with an automatic
common carrier’s licence, the size of firms was not influenced in any way by
regulation.

Having fixed their fleets at desired levels in 1953, operators were then faced
with a regulatory system introduced under the 1953 Act which controlled further
expansion. Though the regulatory system was to become increasingly more liberal
(Bayliss, 1965), complete freedom to expand did not exist before the 1968 Act.
Road haulage in the year 1965 must therefore be considered as a regulated and
not fully competitive industry.

% In his seminal paper on Production and Cost Functions, Walters (1963) identified three
groups of biases: from the accounting data, from the statistical treatment or processing of the
data, and from the regression fallacy. He concluded that the regression fallacy appeared to be
the most important criterion of the cross-section method. This fallacy was identified by
Friedman in a Comment in Conference on Business Concentration and Price Policy (Princeton,
1955).
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The structural analysis showed a growth in firms after 1953; this suggests that
firms were moving towards, but had not reached, a long-run equilibrium. Thus not
all firms would have reached an MES; also the regulatory system would have
meant that some firms had not reached an MES but could have effectively oper-
ated at levels other than the MES.

It can be concluded, therefore, that the 1965 survey data can be used for the
estimation of an industry cost function, provided, firstly, that there is an
adequate work classification, and secondly, that the misclassification of firms
resulting from the regression fallacy or Galton effect is overcome.

THE COST MODEL

It has been seen above that tonnages carried per vehicle vary enormously with
the type of commodity carried. As it would be quite impossible to incorporate
in a model a commodity breakdown fine enough to take adequate acount of this
factor, it was decided to exclude tonnages carried and costs related to them from
the analysis and to concentrate on vehicle operating costs.

Alongside tonnage, or in combination with it, mileage has been a frequently
used output measure in the transport sector. But mileage also is a very hetero-
geneous measure. The costs of an operator collecting and delivering in an urban
area would not be substantially different over a given time period from those of
a haulier operating a similar vehicle on inter-urban hauls; but the mileages worked
would be very different. It would seem much more logical, therefore, to analyse
vehicle operating costs in terms of hours eof operation rather than mileages
worked.

An operator’s costs will depend very much on the type of vehicles operated.
Because it is impossible to develop adequate measures of the vehicle mix of fleets,
it is best to analyse costs in terms of specific vehicles. This does raise the problem
of allocating overheads to specific vehicles; but an examination of Table 7 shows
that 80 per cent of costs can be directly attributed to specific vehicles. The only
costs that are not directly attributable are costs of staff other than drivers and
attendants, other insurance, local authority rates, depreciation of buildings, and
other overheads.

The dependent variable used, in a multiple regression analysis, was therefore
specific vehicle operating costs per hour of operation. The exclusion of tonnages
meant that we could not test the economy of scale related to better use of
capacity, but all other types of scale economy outlined above could be tested.

The problem of the Galton effect was overcome by classifying operator size
in terms of the number of vehicles operated, thus avoiding misclassification due
to short-term fluctuations in output.

The analysis was based on the operating costs of some 3,200 specific vehicles
over a three-month period in 1965. As stated above, the dependent variable was
the cost per hour of operation, and the independent variables were a group
relating to the vehicle, and the number of vehicles in the fleet to which the
specific vehicle belonged. Vehicles were drawn from some 1,350 fleets.
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The group of variables relating to the vehicle comprised: weight; age; fuel
type: proportion of work done at night; licence class (A, A Contract, B); body
type (8 types plus articulated): mileage worked.

Fuel type, licence class and body type were entered into the model as dummy
variables. Mileage was entered to take account of those variable costs that are
dependent on mileage (the correlation between miles and hours was 0.08).

The most appropriate form of estimating equation was found to be:

Y =e*xPerZek

which gives:

logY =a+flogX+....... B.logX, +~vZ+....... Yuln + 1
where
Y = vehicle cost per hour
X... X, = vehicle and fleet characteristics as expressed as continuous
variables
Z... Z, = vehicle and fleet characteristics expressed as dummy variables
u = error term

Estimation was by least squares, and the significant coefficients and their
standard errors were:

Constant -0.81

Vehicle weight 0.74 (0.02)
Vehicle age -0.23 (0.01)
B licence —0.04 (0.017)
Body type — tipper -0.06 (0.02)
Body type — tanker (liquid) 0.15 (0.05)
Proportion of night work -0.01 (0.005)
Vehicle mileage 0.11 (0.01)
Fleet size 0.02 (0.006)
R? = 0.46

The coefficients can be directly interpreted as constant point elasticities, and
for the purposes of MES the two key coefficients are vehicle weight and fleet
size. Three groups of scale economies were suggested previously: overhead eco-
nomies, variable cost economies, and vehicle mix and utilisation economies. The
fleet size coefficient suggests that fleet size has no influence on the operating
cost of specific vehicles: in other words, there are no scale economies related to
overheads and variable costs. On the other hand, there are substantial economies
related to vehicle size, as a | per cent increase in size increases operating costs by
only 0.7 per cent.

An examination of Table 11 shows that, in relation to the proportion of the
total vehicles in the country that they own, the smaller operators have relatively
more smaller vehicles than larger vehicles. Thus operators with less than five
vehicles own 29.5 per cent of the total professional fleet, but only 15.3 per cent
of the total of 5—8 tons and 11.8 per cent of the over-8-tons vehicles. The pro-
portion of vehicles under 3 tons owned by the smaller operators would in fact be
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TABLE 11

Public Haulage Vehicles by Unladen Weight and Size of Fleet

Percentages
Fleet Size Unladen Weight (tons)
(No. of vehicles)
Not over 3 Over 3 Over 5 Over 8 Total
Not over 5 Not over 8
1 16.8 12.9 4.1 7.5 11.4
2 12.2 8.0 5.3 0.6 7.7
3 8.3 6.3 3.5 — 5.6
4 5.1 5.7 2.4 3.7 4.8
5 1.7 3.9 5.8 5.6 3.9
6—10 8.5 16.8 13.2 9.8 13.9
11-20 9.2 16.9 18.7 12.8 15.4
21-50 11.5 15.4 20.5 26.0 16.5
51-100 3.4 3.7 5.8 10.9 4.6
101-200 2.4 1.4 2.8 5.4 2.1
201-500 1.3 0.3 0.9 6.6 1.1
501 and over 19.6 8.9 17.0 11.1 13.0
Total 100.0 100.0 100.0 100.0 100.0

Fleet size of over 500 vehicles show such a high proportion of vehicles under 3 tons because of
the inclusion of BR collection and delivery fleet.
Source: Bayliss and Edwards (1971).

appreciably higher if the British Rail collection and delivery fleet (in the over-500-
vehicle size group) were excluded on the basis of its exceptional nature.

Larger vehicles are, of course, more expensive to operate than smaller ones in
absolute terms; so it is to be expected that their owners will be able to use their
full capacity. The ability of larger operators to obtain a better vehicle mix is
therefore an important scale economy.

CONCLUSION

The growth and cost models have indicated that after the 1953 Act road haulage
firms grew, and that the larger operators enjoy important scale economies in
relation to vehicle mix. This suggests that a regulatory system aimed at maintain-
ing the status quo prevents firms from achieving a minimum efficient scale.
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TABLE 12

Distribution of Road Haulage Firms According to Size of Firm (%)

Country Year No. of Vehicles per Firm %
France 1960 1 67.8
2 16.2
3-5 11.6
6—10 2.6
11-20 1.5
over 20 0.3
Germany 1960
(a) long-distance 1 52.0
2 24.0
3— 24.0
(b) short-distance Average vehicle holding 1.722 vehicles.
Sweden 1972 1 71.5
2-5 23.5
6—10 3.0
11-15 1.0
16— 1.0
Norway 1967 1 88.5
' 2-5 10.9
6—10 0.5
11-15
16— 0.1
Netherlands 1960 10,617 firms of which 5,154 have only 1
vehicle.
Italy 1958 83,682 firms with 126,500 vehicles. Average

vehicle holding 1.5 vehicles.

Sources: Bayliss (1965), p. 22;Kritz (1974).

The regulatory system in the United Kingdom was less restrictive than in other
countries, with the exception of the Netherlands. It is to be presumed, therefore,
that firms in those countries would be even smaller than in the United Kingdom,
as regulation will have prevented them from achieving an MES. Table 12 shows
that this is true.
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