THE IMPACT OF RATE REGULATION UPON
ICC-REGULATED TRUCK BACK HAULS

By John Richard Felton*

Back-haul operations by a regulated carrier are controlled by the Interstate
Commerce Commission. There are limitations on the commodities the carrier may
transport, the routes it may traverse, the intermediate points it may serve, and the
rates it may charge. Rate regulation appears to have a dual effect: (1) the absence of
rate competition promotes non-price competition in the form of more frequent service
and, as a consequence, less use of capacity, and (2) ICC refusal to approve lower
rates in the face of spatial imbalances in traffic exacerbates the problem of reduced or
empty back hauls. Both operating authority limitations and rate regulation contribute
to the problem of unbalancedi two-directional truck traffic, but either variety of
regulation could presumably be abolished without eliminating the other. Furthermore,
in the absence of rate regulation, a substantial reduction in the extent of empty or
near-empty back hauls might be achieved, even though the use of capacity in both
directions might still be reduced by restrictions on operating freedom (see Moore
(1975), pp. 57-8). It is the effect of rate regulation upon the relative volume of
forward and back-haul traffic which is the subject matter of this paper.

ICC POLICY ON BACK-HAUL RATES

There is no specific statutory provision to preclude the ICC from adjusting relative
forward- and back-haul rates in the face of spatial traffic imbalances, but it has
regularly denied motor carriers the opportunity to enhance net revenues in this
manner. Thus, in Interstate Commerce Commission (1954, p. 693), the commission
declared: “The fact that the concerned movement is a back haul and involves little
additional operating cost is not a factor which overcomes the failure to show that the
proposed rates would be themselves compensatory.”

The insistence that back-haul rates be “compensatory”, independent of the revenue
generated on the forward haul, makes it clear that the commission has failed to grasp
the economic implications of the joint products. Refusing to recognise that joint costs
are inherently incapable of assignment to forward and back hauls, the commission has
developed a measure of applicable back-haul costs which charges the back haul with
a pro rata share of the line-haul costs incurred during the round trip. ICC Hearing
Examiner Jair S. Kaplan (ICC 1970, p. 402) has described the method of calculating
the line-haul costs chargeable to the back haul as follows:

In its practical application, Highway Form B, for example, determines first
line-haul costs per vehicle mile, without regard as to whether the vehicle is fully
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or partially loaded, or empty. The line-haul expense is then divided by the
average load for the entire round trip to determine the line haul costs per
hundred-weight mile which, in turn, may be multiplied by the one-way distance
in order to obtain the line haul costs per 100 pounds for the movement involved.

The persistence with which the ICC adheres to the fiction that forward- and
back-haul cost allocation is a meaningful enterprise no doubt stems from its generally
protectionist attitude toward regulated carriers. On numerous occasions the ICC has
expressed the fear that, if carriers were permitted to reduce rates whenever it would
augment their net revenues, the “added traffic” theory, as the commission calls it,
would lead to destructive competition among the the carriers. In one of its early
decisions (ICC, 1938, p. 189), the commission explained its rejection of reduced
back-haul rates in this way: -

An unbalanced condition of truck traffic, because of the number of operators, is
apt to be somewhat of an individual matter. That is to say, the traffic of one truck
operator may preponderate in one direction, whereas that of a competing
operator may preponderate in the other. As between operators, therefore, the
application of the [“added traffic” theory] might well result in a break-down of
the rates in both directions.

If there is excess capacity in both directions, the industry is not in long-run
equilibrium, and efficiency dictates a reduction in the number of vehicles operating in
this particular locale rather than the preservation of that capacity through higher
rates. Even Locklin (1972, p. 716), who is generally favourable toward the
commission’s protectionist policies, conceded that, if two carriers are burdened with
empty back hauls in opposite directions, there must be excess capacity, and that the
commission “should not underwrite excess capacity by excessive rates”.

While the great preponderance of ICC decisions involving reduced back-haul rates
have required those rates to cover their pro rata share of joint line-haul costs per
hundredweight, in a few cases a narrowly-divided commission has approved a method
of joint-cost allocation in which line-haul costs are apportioned on the basis of the
relative magnitude of forward- and back-haul traffic (see, e.g., ICC (1965a) and
(1965b)). Finally, it even approved a “non-compensatory” back-haul rate in a case
(ICC, 1940) in which the reduced rate would not harm either regulated carriers or
shippers. Despite these anomalies, the general thrust of commission policy has clearly
been to encourage the preservation of excess capacity by preventing rates from falling
to a competitive level (see, e.g., ICC. 1930, 1939, 1940b, 1940c, 1958a, 1958b, 1967).
As the commission (ICC 1966, p. 334) declared in rejecting a rate reduction which the
carrier maintained would increase its net revenue, “there is no showing that the
defendants could not in fact effectively compete for the instant traffic at higher rates”.

THE ECONOMICS OF BACK-HAUL PRICING

Round-trip truck movements, as noted above, are joint products, and their production
involves “joint costs”. Joint costs are the result of producing two or more outputs in
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fixed proportions.! In view of the unchanging output ratios, there are some costs
which are nonallocable even in the long run. By way of contrast, if the output
proportions are variable all costs are assignable to the various kinds of output in the
long run, even though there may be inseparable “common costs” in the short run.

It is perhaps obvious that, for each outbound truck movement, there is a
‘corresponding inbound truck movement; the ratio is fixed and unchanging. Though
there are no separable costs of an empty back haul, additional costs are incurred in
returning a vehicle loaded rather than empty. Marginal loaded back-haul costs include
the additional driving necessary to pick up and deliver a load, the terminal costs
associated with the pick-up and delivery operations, and the additional line-haul costs
(cargo insurance, loss and damage, increased fuel consumption, and, possibly, an
increase in transit time) in moving a loaded, rather than empty, truck.?

Figures 1 and 2 illustrate the determination of forward and back-haul truck rates in
a purely competitive market under different relative demands for forward and back
hauls (cf. Kahn, 1970, pp. 80-81). The demand for transport from City A to City B
(Dy) is assumed to be greater than from City B to City A (Dy).? Only one commodity
is transported in each direction; or, alternatively, all commodities moving in a
particular direction are assumed to impose equal separable costs on the carrier.
Marginal costs of the forward haul plus empty return (MCy, ,,) are assumed to be
constant, a reasonable assumption over the long run in an industry in which scale
economies appear to be so insignificant.* The marginal costs of a loaded back haul

1 The production of cotton and cotton seed, beef and hides, and wheat and straw are oft-mentioned
examples of joint products. Mohring (1976, pp. 60-61) uses wool and mutton as an illustration of joint
production, but this is clearly in error, since the production of wool does not presuppose the production

~of mutton in fixed or any other proportions.

21t is reasonable to assume that terminal costs would increase proportionally with the volume of
back-haul traffic. On the other hand, line-haul costs would be much less affected, except for the
additional driving that might be involved in picking up and delivering commodities in a truck which,
otherwise, would return empty. Some increase in fuel consumption might also occur with a loaded
truck, especially in hilly terrain. Trucking firm representatives in the Lincoln, Nebraska, area indicated
that fuel consumption might increase about 11%, from 4.5 miles per gallon unloaded to 4.0 miles per
gallon loaded. Transit time might also increase somewhat, though the 55 miles per hour national speed
limit has probably tended to reduce any loaded—empty transit-time disparities.

3 The demands are also assumed to be certain. Walters (1960, p. 429) has observed that if the
demands for forward and back hauls are uncertain, they need to be represented as probability
distributions, and “the allocation of joint cost is both rational and necessary in order to find
profit-maximising price and output”. If the probability is negligible that back-haul traffic would exceed
the capacity employed on the forward haul, the marginal expected cost is merely the additional costs of
a loaded (or partially loaded) vehicle over an empty one, and there are no joint costs to “allocate”. On
the other hand, if the joint costs are sufficiently large and/or the difference between the demands for
forward and back hauls is sufficiently small, some of the joint costs will be borne by the back haul
whether demands are certain or uncertain. See Figure 2.

4 The oft-quoted study by Warner (1965) estimates that a 10% increase in size occasions about a
9.7% increase in costs. A more recent study by Klem (1977), after partitioning the sample into two
different size groups, concludes that only the smaller Class I were operating under conditions of
increasing returns, and that carriers with operating revenues of $10 million or more per year faced
diseconomies of scale. Koenker (1977), who attempted to replicate Warner’s results with more recent
data, found that a 10% increase in size yielded a 10.022% increase in costs. Furthermore, his own
model revealed that trucking firms whose output exceeded a relatively modest 6.7 million ton-miles per
year (some 85 to 90% of the industry in terms of revenue generated) encountered increasing costs.
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(MC,) are also assumed to be constant, since the additional cost of picking up,
transporting, and delivering back-haul traffic should be directly proportional to the
volume of that traffic.

Figure 1 depicts the competitive solution when marginal loaded back-haul costs
equal the demand for back hauls at some quantity (Q,) smaller than the total number
of trucks moving from A to B (Q). The total number of trucks moving from A to B,
in turn, is determined by the point of equality between the demand for the commodity
transport (D) and the marginal cost of a loaded movement from A to B plus empty
back haul (MCy, ;). Under those circumstances, all the joint costs will be borne by the
shippers whose products move from A to B, while shippers whose goods are moving
in the opposite direction will pay only the separable, i.e., marginal, loaded back-haul
costs.

Figure 2 illustrates the competitive solution when the demand for back hauls (D;)
exceeds marginal loaded back haul costs (MC,) at the number of forward hauls at
which the demand for forward hauls (D ) would equal the marginal cost of a loaded
movement from A to B plus empty back haul (MCy, ,,). There are no empty back
hauls, and the number of loaded round trips (Q; + Q,)/2 is determined by the inter-
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section of D, , and MCy, ). Thus a portion of the joint cost will now be borne by
shippers whose goods move from B to A.

To what extent would the competitive model fit the trucking industry if Congress
and states were to free it from rate regulation? Without regulation, truck rates might
be established in any number of ways (Wright, 1964, pp. 7-9). Larger firms, in
particular, might promulgate rate schedules which they would modify from time to
time on the basis of changes in cost and demand (Oort, 1969, p. 269). Smaller firms
would be more likely to negotiate the rate for each shipment. In some cases the carrier
and the shipper might negotiate a long-term contract. Finally, shippers, particularly
the larger ones, might establish the rates which they would pay for various shipments
to various destinations.

Despite the irreconciliability of the purely competitive model with administration of
rates by carrier or shipper, the inherent structure of the industry, negligible economies
of scale, low entry barriers, ease of inter-market transference of operations, and
minimal product differentiation militate against any substantial departure from a
purely competitive price (Felton, 1978b). In other words, despite the formal
inconsistency of a market-determined and an administratively-determined price,

257




September 1981 JOURNAL OF TRANSPORT ECONOMICS AND POLICY

administratively-determined prices in a trucking industry free of rate regulation are
not likely to depart very far or for very long from the prices that would obtain if
carriers abstained from any quotation of their rates of charge.

BACK-HAUL PRICING IN GREAT BRITAIN AND AUSTRALIA

If, in the absence of regulation, the trucking industry would indeed conform to the
competitive model, it might be instructive to study back-haul pricing in Great Britain
and Australia, two countries in which economic regulation has always been much less
extensive than in the United States. Thus, the trucking industries in these countries
have never been subject to rate regulation, and such entry controls as existed have
always tended to be less detailed.

It would be most helpful if information were available on the relative demands for
forward and back-haul shipments on a number of routes, together with the costs
incurred by vehicles when moving loaded and empty. Data on rates of charge by
direction could then be compared with the associated costs to determine the extent to
which predictions of the competitive model were verified by empirical results.
Unfortunately, the data necessary for such a definitive test of the model are lacking,
so evidence of a less convincing nature must suffice.

Great Britain

A system of licensing did operate to restrict entry into the British trucking industry
for the 35 years following the Road and Rail Traffic Act of 1933, but professional
carriers were not subject to rate regulation or to the kind of commodity, route, and
point restrictions which have segmented American markets and aggravated the
problem of return loads (Moore, 1976, p. 12). Great Britain should constitute an
appropriate laboratory in which to determine the inherent responsiveness of rates to
spatial imbalances in highway freight traffic, yet it is difficult to perform this task
directly owing to the paucity of data on actual rates of charge. While some of the
larger carriers, including the govermentally-owned British Road Services (BRS), do
publish rates, there is no British equivalent to the Elkins Act of 1903 to compel
adherence to them. Thus, published rates appear to be maxima only, with actual rates
subject to negotiation on the basis of shipment weight, distance, commodity
characteristics, season, direction, and so on (Thompson and Hunter, 1973, p. 241).

For a brief period, however, published rates and actual rates may have coalesced:
that is, in 1953 and 1954, when the BRS conducted a very substantial portion of the
long-distance trucking operations in Great Britain. Owing to its dominant position,
BRS was able not only to publish rates but also to abide by them with reasonable
fidelity. Walters (1968, pp. 23—24) has observed:

At these [fixed] rates, quantities of traffic on offer varied considerably from day
to day; one day the outward trip would be full, another the homeward journey
would be at capacity. . . . In practice, much of the traffic of the group was nearly
balanced. . . but in a few hauls, noticeably those to non-industrial towns, [some
lack of balance was present].
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Since a trucker cannot predict the day-to-day balance of traffic that will follows
various rate levels, it is reasonable, as Walters (1968, p. 24) has noted, to establish
rates so as to take “account of the chances of being full up on each stage of the round
trip”.

Evidence of high degree of balance in road freight traffic is also provided by
Chisholm and O’Sullivan (1973) in their study of freight flows. A linear regression of
tonnage transported by road from 78 zones in Great Britain on tonnage destined for
these zones yielded a coefficient of determination (R?) of 0.94. The origin—destination
tonnages for each zone were so nearly equal that their conclusion (p. 63) is
self-evident: “there is no systematic net transfer of goods from some regions of the
country into others”.

How far differential rates for forward and back hauls have promoted zone-by-zone
equality of import and export tonnage, and how far these differential rates have
enabled carriers to achieve balanced two-way movements, is unfortunately not
established by the Chisholm and O’Sullivan study. The absence of a net movement of
commodities from one zone to another over the course of a year is consistent with
imbalances at particular seasons or over particular routes, or with respect to the
compatibility of commodities for shipment in a particular truck.

The most significant evidence on the effect of the direction of movement on rates
was, perhaps, developed by Bayliss and Edwards (1970, Appendix 3) in their analysis
of charges to shippers for commodities transported by road. Employing a multiple
regression equation in log-linear form, they found that 20 variables, all of which were
significant at the 5% level, collectively explained 90% of the variation in road charges.
Of the 20 origins and destinations represented by the ten Planning Regions included in
the analysis, two origins (Yorkshire and Scotland) and four destinations (Northern,
East Midland, East Anglia, and North Western) were significant at the required 5%
level. The weight of the consignment dwarfed in significance the other variables,
accounting for more than 80% of the variation in freight charges. The slope
coefficients of the origin—destination variables were lower than those for length of
haul, type of truck, identity of the carrier, and five out of six of the commodities
transported. Bayliss and Edwards (1970, p. 160) conclude:

There does appear to be a little, but certainly not conclusive, evidence that the
region of origin or destination does have an influence in road haulage rates. But
definite conclusions could only be drawn it if were possible to take many more
regions; combinations of regions; and isolate the influence of haul and
consignment of size as between regions.

The relatively minor influence of regional origin—destination patterns on rates does
not, of course, demonstrate that directional rate differences are unimportant in
reducing empty-return loads on particular routes. Furthermore, even if rate
differentials as between forward and back hauls are of relative minor importance in
Great Britain in reducing spatial traffic imbalances, this may stem from the absence of
the kind of entry controls which have fragmented American markets for highway
transport.®

5 It may also be that regional exports in Great Britain do not vary as widely in value—weight ratios as
in the United States.
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Australia

In Australia, economic regulation of intrastate trucking operations is a matter
within the jurisdiction of the separate states. Before 1954 the states also regulated the
interstate operations of motor freight carriers pursuant to whatever statutory
provisions governed intrastate transport. In 1954, however, the Judicial Committee of
the Privy Council held that state regulation of interstate trucking infringed upon the
power of the national government. For more than a quarter of a century now, inter-
state_ trucking has been free from state and federal regulation. Furthermore, such
regulation as does exist has been for the purpose of protecting railroads from inter-
modal competition, and does not appear to have reduced competition among the
firms engaged in trucking operations (Kolsen, 1968, pp. 1137—138).

Joy (1964, p. 285), Kolsen (1968, p. 137), and Nelson (1977, pp. 89-90) are all in
agreement that in the large interstate markets a condition approximating pure
competition prevails. They all note the sensitivity of rates to variations in the demand
for transport, and Joy (1964, p. 278) observes: “Full loads in each direction [on the
Melbourne—Sydney route] are normal.” The ability to achieve balanced two-way
loads is attributable; as Joy observes (p. 281), in part to rate flexibility, but also to
voluntary delays while awaiting return loads:

The distances between Australian capitals are too long to justify running empty
on the off-chance of finding a load, and even owner-drivers with heavy
hire-purchase commitments usually prefer an involuntary rest to operation at a
rate too low to provide an adequate “wage”, or surplus over short-run direct
costs such as fuel and road tax.

D. C. Ferguson (1972) has developed a model to explain the effect of spatial traffic
imbalances upon rates, and has applied it to wool transport in Australia. On pp.
72—-173 he visualises three possibilities:

1. If the demand for transport in both directions has the same elasticity, the
rates will be identical. ,

2. If the demand for transport on the return trip is sufficient to defray only the
additional costs incurred in returning loaded (or partially loaded), the rate for
the forward haul must cover the loaded costs of the forward haul plus the
unavoidable costs of an empty back haul.

3. If the demand for transport on the return trip, while more elastic than for the
forward haul, is nevertheless sufficient to defray more than the additional
costs incurred in running loaded rather than empty, the rate for the forward
haul will lie somewhere between the lower and upper limits represented by
possibilities 1 and 2.5

Ferguson then applied the model to nineteen routes, which he classified as primary,
secondary, and tertiary on the basis of back-haul potential. Intercapital routes, where
transport demand was assumed to be roughly equivalent in both directions, were
classified as primary; routes between country centres, where transport demand for

6 The models developed by Ferguson are analogous to those set forth in the preceding section,
except that he has introduced a third possibility, one in which D ; and D, in Figure 2 are identical.
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TABLE 1

Comparison of Actual and Predicted Forward-Haul Truck Rates per Bale of Wool in
Various Australian Routes, Circa 1970

Route Actual Predicted Deviation of
Classifica-  Rate per Rate per  Predicted from
From To Mileage tion Bale ($) Bale ($) Actual ($)
Adelaide Melbourne 470 1 $2.10 $2.09 —0.01
Adelaide Sydney 913 1 4.00 4.06 +0.06
Adelaide Geeling 454 1 2.50 2.02 —0.48
Brisbane Sidney 653 1 2.80 2.90 +0.10
Brisbane Melbourne 1,092 1 4.50 4.85 +0.35
Brisbane Newcastle 547 1 2.80 2.43 -0.37
Portland Adelaide 368 2 2.50 2.29 —0.21
Inverell Brisbane 263 2 1.50 1.64 +0.14
Glen Innes  Brisbane 237 2 1.50 1.48 —0.02
Warialda Brisbane 261 2 2.00 1.62 —0.38
Delunga Brisbane 255 2 2.00 1.59 —0.41
Bingara Brisbane 282 2 2.00 1.75 —0.25
Barraba Brisbane 320 2 2.20 1.99 —0.21
Brisbane Dalby 136 3 1.35 1.10 —0.25
Brisbane Roma 304 3 2.85 2.47 —0.38
Brisbane Texas 191 3 1.80 1.55 -0.25
Brisbane St. George 326 3 3.10 2.64 —0.46
Brisbane Goondiwindi 228 3 2.15 1.85 —0.30
Brisbane Dirrandandi 376 3 3.35 3.05 —0.30

Source: Ferguson (1972), p. 74.

return loads was assumed to be insufficient to cover more than the avoidable costs of
return loads, were classified as tertiary routes; and routes between country centres
and capital cities located in other states, where demand was sufficient to defray more
than the unavoidable costs of an empty return, were classified as secondary. As the
cost of a semi-trailer truck, loaded in both directions, was calculated to be 40 cents
per mile, but only 33 cents per mile if empty, Ferguson (1972, p. 73) estimated
forward-haul rates at 40 cents per mile on primary routes, 73 cents per mile on
tertiary routes, and 56 cents per mile (midway between the rates on primary and
tertiary routes) on the secondary routes.

The route-by-route actual and estimated forward-haul rates for the transport of
wool in Australia about 1970 are set forth in Table 1. The correlation between actual
and predicted rates, 0.97, would appear to be extraordinarily high in view of the
crudeness of the model. The implicit assumptions include:

1. Costs are uniform throughout the country.

2. Competition is sufficiently effective, even in the short run, to drive rates to the
level of long-run average costs.

3. A three-fold classification of routes is sufficient to allow for all the variations
in relative demands for forward and back hauls on various routes.
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All in all, Ferguson’s study provides strong support for the proposition that rates
and output in an unregulated setting approximate those of the purely competitive
model. Relative forward- and back-haul rates will depend on relative demand, and
forward- and back-haul rates, together, will approximate the sum of the separable and
joint costs.

WELFARE LOSS FROM EMPTY BACK HAUL

Of the 15,783 million truck miles generated by for-hire carriers of intercity motor
freight in the United States in 1976, more than 6,000 million were probably
accomplished by ordinary vans, the vehicles offering the greatest opportunity for
enhanced utilisation of equipment (Trinc’s Blue Book, 1977, p. S-8). If ordinary vans
accounted for the same percentage of total intercity truck miles in 1976 as in 1972,
that is, 39.3% (U.S. Bureau of The Census, 1973, p. 16), then 6,202 million intercity
truck miles were produced by such vans in 1976.

According to an ICC survey of truck operations on the Interstate Highway System
in 1976 (ICC, 19717, p. 46), the mean trip length of a sample of loaded and partially
loaded ICC-regulated trucks of all types was 324 miles. Since loaded and partially
loaded vans operated by carriers of all types (ICC-regulated, private and exempt)
moved an average of 261 miles per trip, compared with a 260-mile average for all
trucks, an average trip of 324 miles for all loaded or partially loaded ICC-regulated
vans would appear to be a reasonable estimate.

To estimate the average length of trip of empty ICC-regulated vans is more
difficult. Empty ICC-regulated trucks of all types had a mean trip length equal to only
44% of that of the non-empty trucks. On the other hand, empty vans operated by
carriers of all types had a mean trip length of 60% of that of the loaded or partially
loaded ones. For these reasons, it will be assumed that empty ICC-regulated vans had
an average trip length of 162 miles, 50% of the trip of the non empty ones.

In order to allocate total ICC-regulated van miles to empty and non-empty
vehicles, it is also necessary to know the percentages of miles attributable to empty
and loaded vehicles. The ICC survey (1977, p. 8) found that 12.2.% of ICC-regulated
van miles were empty. If, therefore, 87.8% of the total truck miles were effected by
loaded trucks travelling an average of 324 miles and 12.2% by empty trucks moving
an average of 162 miles, then regulated vans made 16.8 million loaded trips and 4.7
million empty ones. This implies a total of 10.8 million back-hauls [(16.8 million + 4.7
million) <+ 2], or 6.1 million loaded and 4.7 million empty back hauls.

If the ratio of the revenues generated by ICC-regulated vans to the revenues of all
common carriers of general freight is the same as the ratio of their vehicle miles (6,202
million to 7,564 million), then ICC-regulated vans earned $10,890 million, or 82% of
the $13,280 million earned by common carriers of general freight in 1976 (Trinc’s
Blue Book, 1977, p. S-8). With a total of 16.8 million loaded trips, this would amount
to $684 per loaded trip.

If back hauls were loaded rather than empty, presumably loaded back-haul miles
per trip would rise to the neighbourhood of forward miles per trip. As a consequence,
additional line-haul costs would be incurred in making pick-ups and deliveries at
points different from the forward haul pick-up and delivery points. In 1976, regulated
carriers of general freight incurred line-haul costs of $5,700 million for 7,564 million
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TABLE 2

Calculation of Additional Terminal and Line Haul Costs of Regulated Empty Vans
Transporting General Freight in Back Haul, 1976

)
2) A3) Cost per Loaded
0Y) Total, All Applicable to Back Haul Trip
Cost Item Truck Types Vans (2) x 082 (2) + 16.8 million
Terminal Smillion Smillion $

Pick and delivery 2,966 2,432 145
Billing and collecting 343 281 17
Platform 1,562 1,281 76
Terminal 1,310 1,074 64
Maintenance 218 179 11
Traffic and sales 422 346 21
Insurance and safety 121 99 6
General and admin. 676 554 33
Total, terminal $373
Line haul costs 140
Total additional cost per loaded back haul trip $513

Source: Trinc’s Blue Book of the Trucking Industry (1977), p. S-3, and calculations by the author.

vehicle miles, or $0.754 per vehicle mile. If back-haul trips were to increase in length
from 162 to 324 miles on average, regulated vans would incur an additional $122 in
line-haul costs by virtue of the increased length of haul. Furthermore, if the line-haul
costs of a fully-loaded vehicle were found to be as much as’ 15% greater than those of
an empty one, the line-haul cost of moving a loaded van 324 miles rather than an
empty one 162 miles might increase to as much as $140, i.e., by an additional $18.

If terminal costs rise proportionally with the number of loaded trips, it is merely
necessary to divide each element of cost by the number of loaded trips. These
calculations are set forth in Table 2. With average revenues of $648 per loaded trip
and additional costs of loaded back-haul trips of $513, there are obvious opportunities
for expanding loaded back-hauls through rate reductions.

Assuming a linear demand curve and an elasticity of demand of —1.15 within the
relevant range,® a reduction in back-haul rates from an average of $648 per trip to

" The words “as much as” are used advisedly, since not all non-empty trucks are fully loaded, and
the saving in line-haul costs of an empty as compared with a loaded truck diminishes as the size of the
load declines.

8 Benishay and Whitaker (1966) estimated the elasticity of demand for motor carriers of freight by
multiple-regression analysis in which the influences of income, population concentration, the price
charged by alternative modes, and the time trend, as well as the price charged by trucking firms, are all
incorporated into the estimating equation. The better known studies of Perle (1964) and Morton (1969)
both found substantially greater elasticities of truck transport demand, —2.0223 and —1.841 for Perle
(p. 43) and Morton (p. 53), respectively. Despite its relative obscurity, the study by Benishay and
Whitaker has the advantage of a longer time series and a larger and more carefully chosen group of
independent variables.
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$513 per trip would eliminate 2.7 million or 57.4% of the 4.7 million empty back
hauls’® and yield a welfare gain of $182 million.!® In Figure 3, D,, the demand for
truck transport for back-haul trips of general freight, has an arc elasticity of —1.15
between 6.2 and 8.8 million trips, the point at which D, =MC,,.

If the back-haul rates of regulated carriers of freight in ordinary vans fell to the

9 The effect of rate reductions on back hauls is subject to two constraints: (1) the rate may not fall
below the marginal cost of loaded back-haul trips, and (2) the number of additional loaded back-haul
trips may not exceed the number of empty ones. A reduction in the average back-haul charge from
$648 to MC,,, viz., $513, would presumably occasion an increase in loaded back hauls from 6.1
million to 8.8 million and an expansion of revenue from $3,920.4 million ($648 x 6.1 million loaded
back-haul trips) to $4,545.7 million ($3,920.4 million x 1.15, the assumed price elasticity of demand
for truck transport). Some 2 million back hauls (10.8 million — 8.8 million) would remain empty with
rates at the level of the additional costs of transporting goods in back haul.

10 The welfare gain can be calculated:

($648 — $513) x 2.7 million trips
2

= $182 million.
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TABLE 3
Extent of Empty Miles and Capacity of ICC-Regulated Trucks, 1976

No. of Trucks  Percent of Empty Percent of Empty

Type of Truck in Sample Truck Miles Truck Capacity
Van 3,909 12.2 20.9
Refrigerated van 1,008 11.0 15.9
Flat or lowboy 1,332 16.6 20.6
Tank 529 41.0 44.9

Total 6,778 16.2 22.8

Source: ICC (1977).

level of the additional costs of a loaded rather than an empty return, presumably
some commodities would be shipped which would not otherwise have been
transported at all. Clearly this constitutes a welfare gain.

On the other hand, a reduction in the back-haul rates of regulated vans would
presumably divert some traffic from other carriers, the main losers probably being
private (own-account) operators. Private carriers, because of their inability to
transport commodities on a for-hire basis, would relinquish some traffic to regulated
vans. If the opportunity cost of the resources no longer devoted to private carriage is
equal to the demand price for the additional back hauls now transported by regular
carriers, that traffic diversion is equally a welfare gain.

There are two main reasons for believing that the foregoing estimate understates the
welfare loss associated with inflexible back-haul rates: (1) trucks others than ordinary
vans represent some forgone back-haul opportunities, and (2) partially loaded
vehicles might be more fully loaded. Both these sources of underestimation are worthy
of comment.

Other unspecialised trucks

The extent of empty miles by trucks transporting regulated commodities in various
types of equipment is set forth in Table 3. Even though ordinary vans constituted
some 57.7% of all regulated trucks and presumably accounted for more than 50% of
all truck miles and vehicle round trips, refrigerated vans and flatbed trucks are
sufficiently unspecialised to respond to reduced back-haul rates and sufficiently
numerous to add significantly to the estimated welfare gain.

Empty truck capacity

The percentage of empty regulated-truck capacity is also set forth in Table 3. For
ICC-regulated carriers, as a whole, 16.2% of all truck miles (ICC, 1977, p. 6), and
22.8% of all truck capacity (ICC, 1977, p. 12) was empty. Flexible back-haul rates
might have added appreciably to the number of vehicles partially loaded.
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CONCLUSION

A potential welfare gain of $182 million per year from the abandonment of the ICC’s
policy of maintaining high and inflexible back-haul rates may seem meagre in an
industry ‘in which annual revenues exceed $20 billion. Even if the estimate is too low
by a factor of two or three, the welfare gain is less than 3% of industry revenues.

High and inflexible back-haul rates, however, are only one consequence of rate
regulation. The elimination of rate controls should improve utilisation by promoting
peak-load pricing and by discouraging non-price competition. The potential
contribution of market-determined rates to improved inter-temporal use of truck
capacity and to reduced service competition is eminently appropriate for further
research.

A far more important source of gain than the de-regulation of highway carrier rates
undoubtedly lies in the relaxation of entry contrdls. Circuitous routes, by-passed
intermediate points, commodity restrictions, unnecessary inter-lining, and unecon-
omical mergers tend to increase the costs of the regulated trucking industry. The
prohibition against for-hire carriage of non-agricultural commodities by private and
exempt agricultural carriers is another important cost of regulation. A recent study
(Felton, 1978a) estimates the social costs of regulation to be in excess of $5 billion per
year. It is not, then, that the total welfare loss from economic regulation of trucking is
small, but merely that the portion of the loss that arises from high and inflexible
back-haul rates does not loom large in comparison with all other sources of social
cost.
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