THE EFFECT ON RATE LEVELS AND
STRUCTURES OF REMOVING ENTRY AND
RATE CONTROLS ON MOTOR CARRIERS

By Richard Beilock* and James Freeman

INTRODUCTION

Since the Kennedy administration at least, the efficacy of economic regulation of
motor carriers in the United States has been open to serious question. In the late
1970s the Interstate Commerce Commission began loosening regulations,
primarily by altering administrative procedures. In 1980 Congress codified these
changes and initiated further reforms in the Motor Carrier Act of 1980. Since that
time several ICC decisions have been made, the majority of which have continued
the trend toward relaxing regulations. Thus regulatory controls on interstate
motor carriage have been generally weakened, but not removed.

At the state level, however, three states have changed from a traditional system
of economic regulation over motor carriers of freight to no regulation at all:
Florida (July 1980), Maine (January 1982), and Arizona (July 1982).

With the exception of Blair, Kasserman and McClave (1986), previous studies
examining the effects of regulatory changes in the US have employed perceptual
data, or very limited amounts of “hard” data.! These studies have established that
perceived service quality levels are maintained or improved when regulations are
relaxed or removed, and that perceived average rate levels are consistent or
somewhat reduced. The list of perceptual studies is extensive. Beilock and
Freeman (1984) summarise the results of several studies on deregulation in
Arizona and Florida, and the effects of the Motor Carrier Act of 1980. An
excellent collection of studies may be found in US Department of Transportation
(1983).

Overall, the findings of non-US studies have been similar. These include: Moore
(1976) for Europe in general; Bayliss (1973) and Chow and Button (1982) for
the United Kingdom; Chow (1983), Chow and Button (1982) and Maister (1978)
for Canada; Joy (1984) and Nelson (1976) for Australia; and Klaus (1981) for
West Germany. Moore’s conclusions are typical:

* University of Florida.
T University of Kentucky.

1 A few other studies have used limited amounts of rate data, usually gathered through surveys
and, therefore, dependent upon the memory of respondents.
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Regulation appears to have the same general impact wherever it is imposed.
Where there is strict regulation . . . rates are higher . . . than the rates charged
in non-regulated economies. Regulation does not produce better service to
small communities; judging from complaints, it produces worse services.
(Moore, 1976, p. 145).

As with the US studies, however, reliance was primarily on perceptual data and
limited amounts of actual rate data. There is a need, therefore, for a more detailed
study of what happens to rate levels and structures when economic regulations are
removed from motor carriage.

This paper examines the impacts of intrastate deregulation in Arizona and
Florida on the prices paid for motor transport services. Six empirical issues are
considered. They are stated here as hypotheses:

Hypothesis Probable reason

1. Overall rate levels will fall co Increased competition due to free

entry

2. Rates per mile will fall Improved load factors

3. Cargo-based rate differentials Loss of rate discipline' from collective
will lessen rate making

4. Rate differentials based on Elimination of regulators’ ability to
shipment size will increase moderate these

5. Urban-rural rate differentials As 4 above

will increase

6. Rates will become more variable Elimination of rate review process

BACKGROUND
Traditional regulation

Before deregulation both Arizona and Florida regulated their motor carriers along
the lines used at the federal level before the mid-1970s. The majority of states still
have similar regulatory systems. Entry was controlled to prevent ‘““ruinous com-
petition”. Only one or a small number of carriers were allowed to serve each route
or area. In return for this protection against unbridled competition, carriers had
to submit to rate regulation. Most rates were established collectively via intra-
state rate bureaux.? Carriers had also the responsibility for serving all shippers/

2 With deregulation, ratemaking became subject to antitrust legislation, which prohibits
collective price setting. There is, of course, the possibility of sub rosa collective price setting.
However, the ease of entry into motor carrier service should severely limit the chances of
realising monopoly profits, and thus lower the incentives to incur the risks of engaging in this
illegal practice.
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receivers (S/R) in their area in a non-discriminatory manner (the common carrier
obligation).

To ensure that rural/small communities and small S/R would not bear
exorbitant rates, the regulatory authorities generally strove to limit rate differ-
entials between their freight and the freight of more favourably situated urban
and large S/R. In theory, somewhat elevated rates on favourably situated freight
cross-subsidised the carrier’s operations in serving rural/small communities and
small S/R (Allen, 1981). As at the federal level, the Arizona and Florida regul-
atory authorities sanctioned rate differentials based on cargo value as well as on
handling and hauling characteristics. The rationale for allowing a positive rate-
cargo value relationship, known as a value-of-service rate structure, is to create
a cross-subsidy to support “worthy industries” such as agriculture. Under fairly
reasonable assumptions, a value-of-service rate structure can be shown to be
consistent with charging higher rates to those with less elastic demands for trans-
port. (See, for example, Wilson (1972) chapter 1.) For this reason, we
hypothesised that commodity-based rate differentials would fall after deregul-
ation.

Arizona and Florida: contrasts in timing and conditions

Arizona and Florida deregulated their motor carriage under very different circum-
stances. Arizona deregulated as the result of a long-debated legislative bill
followed by a state referendum. The Arizona business community had a year and
a half to prepare for deregulation.® In Florida, on the other hand, there was little
or no warning. To almost everyone’s surprise, on the evening of 30 June 1980 the
two houses of the Florida legislature failed to reach a compromise on their
versions of a bill to prevent the motor carrier regulations from sunsetting. As of
midnight 30 June 1980, Florida was deregulated. The suddenness of Florida’s
deregulation of motor carriers is of advantage to the researcher, as it creates
clearly-defined ‘“before” and ‘‘after” periods. As will be explained in the data
section, we decided, in order to account for the transition period in Arizona, to
collect data for a longer period before deregulation than in Florida.

The transport settings in the two states differ considerably. Arizona is very
sparsely populated. The bulk of the population is in the Phoenix-Tucson area.
Almost all intrastate freight originates or terminates in these two cities. In this
respect, Arizona is similar to several predominantly rural states in which one or
two large population centres act as distribution points for the rest of the state.
Florida, in contrast, has several large population centres scattered across the state,
including a “strip” urban area along the south-east coast. The urban areas are
separated by fairly large and sparsely populated regions. Because of the narrow-
ness of the state, few points are far removed from a US Interstate or the Florida
Turnpike. Thus in its internal traffic pattern Florida resembles the more urbanised
sections of the country, such as the Northeast, California, and East Texas.

3 The referendum on deregulation was in November 1980, and deregulation became effective
on 1 July 1982.
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DATA

The data consist of rates per hundredweight, inclusive of fuel and other surcharges,
for selected routes. Rates are distinguished according to time (month in effect),
commodity class (cargo type), shipment size, and carrier. The routes were selected
to be representative of the active routes in the state (that is, the routes over which
appreciable amounts of freight move). Likewise, commodity classes and shipment
sizes chosen are those thought to be most frequently in use.* The carriers were
selected on the basis of importance.

In Florida, the less than truckload (LTL) trucking industry is highly con-
centrated. Rates were gathered for the four largest carriers. They are believed to
account for more than 75 per cent of intrastate freight and each of these carriers
operates throughout the state. Other carriers are believed to follow their rates
closely. In Arizona, in contrast, rates from a much larger number of carriers are
required to depict conditions across the state. Freight rates were gathered for 19
large and midsize carriers. It is likely that these carriers account for well over 90
per cent of Arizona’s intrastate freight.’ In addition, corresponding interstate
rates were collected over all routes.®

The time frame for the data is January 1980 to October 1984 for Arizona,
and January 1979 to October 1984 for Florida. This provides for pre-deregulation
periods of 2% years for Arizona and 1% years for Florida; these were judged
to be of adequate duration. The longer pre-deregulation period for Arizona is to
account for the advance notice of the onset of deregulation there. The
observations were by month. In all, there were 49,967 intrastate and 16,704 inter-
state observations for Arizona and 105,500 intrastate and 35,000 interstate for
Florida.” The data are summarised in Table 1.

To our knowledge, only one previous US study (that by Blair, Kasserman, and
McClave (1986)) has employed as observations the rates for specific combin-
ations of commodity class, shipment size and route. Their study, however, differs
considerably from ours, as it was limited to Florida and used four irregularly
spaced points in time, from June 1980 to September 1982. Moreoever, their
study did not use interstate rates.

4 Two freight auditors and consultants familiar with Arizona and Florida assisted in selecting
routes, carriers, shipment sizes, and commodity classes. They are the Phoenix Traffic Service,
Inc., in Phoenix, and Downey and Company, Inc., in Jacksonville.

5 Data for the volume of freight by route or carrier are not available. Our estimates of the
proportions of freight handled were arrived at after consultations with various transport
specialists in the two states. It should also be noted that intermodal competition for this
intrastate freight is negligible or non-existent.

6 Corresponding interstate rates exist where a carrier hauls a cargo over a section of an inter-
state haul which is entirely within one state.

7 The odd numbers of intrastate observations reflect carrier entry and exit.
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TABLE 1

Summary of Rate Data

Arizona Florida

Traffic lanes Traffic lanes

A 1 Phoenix — Tucson F 1 Orlando — Mount Dora*

A 2 Phoenix — Nogales F 2 Tampa — Lakeland

A 3 Phoenix — Yuma F 3 Jacksonville — Macclenney*
A 4 Phoenix — Lake Havasu City* F 4 Orlando — Wildwood*

A 5 Phoenix — Flagstaff F 5 Jacksonville — Lake City

A 6 Tucson — Sierra Vista* F 6 Orlando — Tampa

A 7 Tucson — Douglas* F 7 Tallahassee — Apalachicola*
A 8 Tucson — Yuma F 8 Orlando — Avon Park*

A 9 Phoenix — Page* F 9 Tampa — Fort Myers

A10 Phoenix — Kayenta*
A1l Phoenix — Globe*
A12 Phoenix — Joseph City*

Commodity classest

# 60
# 70
# 85
#100

Weight categories

under 1,000 pounds
1,000 pound minimum
2,000 pound minimum
5,000 pound minimum

10,000 pound minimum

over 10,000 pounds

F10 Jacksonville — Orlando
F11 Tampa — Cross City*

F12 Tampa — West Palm Beach
F13 Jacksonville — Tallahassee
F14 Tallahassee — Fort Walton Beach*
F15 Jacksonville — Tampa

F16 Tampa — Belle Glade*
F17 Tampa — Fort Lauderdale
F18 Jacksonville — Sebastian*
F19 Orlando — Miami

F20 Jacksonville — Miami

Commodity Classest

# 65
# 70
# 775
#100
#125

Weight categories

under 500 pounds

500 pound minimum
1,000 pound minimum
2,000 pound minimum
over 5,000 pounds

* Rural-urban route (as opposed to urban-urban route).

¥ Commodities are assigned to commodity classes on the basis of handling characteristics,
such as fragility and density, and value. In general, goods in higher commodity classes are of
higher value. For a partial listing of the goods in each commodity class, see Beilock and

Freeman (1985).
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METHODOLOGY AND VARIABLE DEFINITIONS

Hypotheses 2 through 5 are examined by the use of a reduced form model to
explain freight rates.® The quantity demanded of transport (@7 ) is assumed to be
a function of the freight rate (RATEP), the unemployment rate (UNEMP), time
(YR;) and the cargo type (CL;):

QP =f(RATE®, UNEMP, YR,, CL;). D
i

The unemployment rate and time are used to capture shifts in demand for trans-
port service due to shifts in aggregate demand.

The supply of transport services is assumed to be a function of the rate
(RATES), the carrier (CARy), fuel costs (FUEL), time (YR;), cargo type (CL)),
shipment weight (WT), distance (DIS), the convenience of the route (PROFF),
and the regulatory environment, regulated or.deregulated (DEREG):

S =g (RATES, CAR,, FUEL, YR, CL;, WT, DIS, PROFF, DEREG). (2)

Fuel is one of the most important costs faced by a motor carrier. Moreover, in a
monthly model it is probably the only cost element which would exhibit
sufficient variation to affect the results. In the absence of satisfactory monthly
price indices for transport, fuel cost serves this function. Cargo types influence
costs because of the different handling/hauling characteristics of commodities.
For example, it generally costs more to haul a hundredweight of a very low-
density cargo, because it requires a larger amount of vehicle space than do
higher-density commodities. Costs are also higher for smaller shipment sizes, as
each shipment requires separate billing and, possibly, separate pickups and drops.

The convenience of the route can be of great importance. If the destination is
out-of-the-way, the carrier may have to operate empty or only partially loaded
on the return trip. Three proxies were used to measure route convenience: the
proportion of the route on a US Interstate or the Florida Turnpike (PROFF), a
binary variable indicating whether the smaller destination/origin point on the
route was rural,® and the distance from the smaller destination/origin point on
the route to a US Interstate or the Florida Turnpike. The results do not differ
materially between the three measures. Only the results using PROFF are shown
in this paper.

On the assumption that the markets clear, the D and S superscripts for RATE
and Q can be removed, and f and g equated:

f(RATE, UNEMP, YR;, CL;) =
8 (RATE, CARy, FUEL, YR;, CL;, WT, DIS, PROFF). 3

By subtracting f from g and assuming that the result can be solved explicitly for
RATE, we get:

8 The use of reduced form models to estimate freight rates has considerable precedent. For
examples see Binkley and Harrar (1981) and Ferguson and Glorfeld (1981).

% The routes designated as rural are indicated in Table 1. For an explanation of the criteria
used, see Beilock and Freeman (1985).
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TABLE 2

Variable Definitions*

Variable Definition

RATE Freight rate (cents per hundredweight).

DIS Distance (miles).

DISQ DIS squared.

CARy, Binary variable equal to 1 if the kth carrier, 0 otherwise.

FUEL Retail cost per gallon (cents) of diesel fuel in the state.

YR; Binary variable equal to 1 if the year 197, 0 otherwise.

CL; Bi.nary variable equal to 1 if the jth commodity class, O other-
wise.

DEREG Binary variable equal to 1 if deregulation in effect, O otherwise.

WT Mean shipment weight (pounds) allowed to be eligible for rate.

UNEMP State unemployment rate.

PROFF Proportion of distance for the route not on a US Interstate or
the Florida Turnpike.

DOFF Distance (miles) from nearest US Interstate or the Florida Turn-
pike to the smaller route endpoint.

RURAL Binary variable equal to 1 if a rural-urban route, 0 if an urban-
urban route (the rural-urban routes are A4, A6, A7, A8, A9,
A10, Al1, A12, F1, F3, F4, F7, F8,F11, F14, F16, and F18).

P-variable Denotes interaction with (1-DEREG) and another variable.

D-variable Denotes interaction term between DEREG and another variable.

* For a detailed explanation of the sources and types of data, see Beilock and Freeman (1985).

RATE = F (UNEMP, YR;, CARy, FUEL, CL;, WT, DIS, PROFF, DEREG). (4)

Variable definitions and notations are presented in Table 2. The literature
provides little guidance on the correct functional form. Blair, Kasserman and
McClave (1986) found that their basic results were robust across alternative
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specifications. Our results were the same. In this paper, we report the linear
form.1°

To work out the issues of average rate levels (hypothesis 1) and rate variability
(hypothesis 6), intrastate rates (RATE) are compared with their corresponding
interstate rates. The interstate rates are useful controls, as they are influenced by
the same general economic conditions as intrastate rates, but are still subject to
regulation and determined, in general, by collective ratemaking.

RESULTS

Table 3 summarises the results of the rate estimations. The complete results are
shown in Appendix 1. DEREG was made to interact with the binary variables
(except, of course, the binary variables for time) to allow for intercept shifts
between the periods. Pre- and post-deregulation slopes are estimated for DIS,
PROFF, FUEL, UNEMP, and WT; and these variables are interacted with
(1-DEREG) and DEREG, respectively, for pre- and post-deregulation slopes.
This specification has the advantage of avoiding potential problems of multi-
collinearity. The equations are highly significant, and each explains three
quarters or more of the variation in RATE. The discussion of the results is
organised around the six hypotheses.!! See Appendix 2 for a note on the
appropriate degrees of freedom.

Hypothesis 1 — average rate levels

It is not possible from the regression results to state whether rates rose or fell as
a result of deregulation. The parameter estimate associated with DEREG is
positive and significant at the 0.01 level for Arizona, and negative but not
significant at the 0.01 level for Florida. To these results must be added the effects
of the other independent variables. It is clear from a glance at Appendix 1 that
the net effect of deregulation on rate levels depends upon the details of the move-
ment contemplated (carrier, distance, shipment, size, etc.).

Some light may be shed on this question by comparing average pre- and post-
deregulation intrastate and interstate rates for each route. In Tables 4a and 4b
this comparison is made for the most expensive freight (the highest commodity
class and the lowest shipment size). The results are similar for other commodity

10 1t should be noted that this specification has several implicit assumptions. First, it makes the
customary assumptions regarding ordinary least squares. Second, it assumes linearity for the
underlying structural model. Third, it assumes that a modified covariance model is appro-
priate to account for heterogeneity across time and shipment size/commodity type cross-
sectional units. (The modification in the covariance model is that years, rather than months,
are specified as binary variables.) Finally, the assumption that differences between routes may
be captured by DIS is also implicit to the specification. Separate route-by-route regressions
were run. These do explain significantly more of the variation than does the restricted pooled
model, but the basic results remain unchanged.

11 Because of space constraints some of the estimated parameters are not discussed. For a more
detailed discussion see Beilock and Freeman (1985).
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TABLE 3
Summary of Freight Rate Regression Results

R. Beilock and J. Freeman

Independent Dependent Variable: Rate per 100 pounds
Variable
Arizona Florida
Intercept —60.72 235.4%*
(—1.591) (32.05)
P-DIS 1.932% 1.005*
(91.31) (215.0)
P-wT —0.01657% -0.01160*
(—138.3) (—-258.1)
P-PROFF 46.19* —20.42%
(11.30) (—20.00)
CL 4 60.83* 23.40%
(19.90) (19.44)
CL77.5 57.23%
(47.55)
CLgs 158.1*
(51.72)
CL 100 251.8* 159.3*
(82.38) (132.3)
CL 135 269.5*%
(223.9)
DEREG 594 4% —13.33
(13.67) (—1.003)
D-DIS 1.266* 0.9983*
(102.5) (196.9)
D-WT —0.01555 —0.01097*
(—226.2) (—225.2)
D-PROFF 13.61% —20.32%
(6.499) (—18.36)
D-CL4q —1.161 —0.1526
(—0.3290) (—0.0860)
D-CL 7.5 —0.3598
(—-0.2030)
D-CLgs —4.022
(—1.140)
D-CL 100 —5.495 —0.9947
(—~1.558) (0.5600)
D-CL {55 —2.020
F value 3,259% 11,774*
R? 0.75 0.77
Number of observations 49,967 105,500

For complete results see Appendix 1.
t-Ratios in parentheses.
* Significant at the 0.01 level.
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TABLE 4a

Comparison of Pre- and Post-deregulation Rate Levels
Arizona, January 1980 — October 1984

Route Mean rate* — Pre-deregulation Mean rate* — Post-deregulation
Intrastate Interstate Ratio Intrastate Interstate Ratio
(4) (B) (4)/(B) (C) (D) (C)/(D)
Al 806.5 910.0 0.89 777.4 1380.0 0.56
A2 960.1 981.6 0.98 919.5 1432.0 0.64
A3 885.8 981.6 0.90 923.4 1494.0 0.62
A 4 1501.0 1016.0 1.47 880.1 1524.0 0.58
AS 755.1 1018.0 0.74 835.2 1547.0 0.54
A6 758.3 874.4 0.87 714.7 1347.0 0.53
A7 787.9 887.8 0.89 756.9 1309.0 0.58
A8 768.2 1055.0 0.73 940.7 1606.0 0.59
A9 892.4 1144.0 0.78 1079.0 1669.0 0.65
Al0 1641.0 3009.0 0.55 1510.0 3468.0 0.44
All 643.7 1049.0 0.61 681.3 1301.0 0.52
Al2 757.5 1089.0 0.70 916.8 1659.0 0.55

* Rate per hundredweight for shipments under 1,000 pounds and commodity class 100.

class/shipment size combinations. On half the Arizona routes and all the Florida
routes, average intrastate rates are lower after deregulation. By contrast, inter-
state rates along all routes are higher. For all routes, average intrastate rates are
a smaller proportion of the interstate rates after deregulation. When we recall
that interstate rates are subject to the same economic pressures as intrastate rates,
these results constitute strong evidence that deregulation has resulted in lower
rate levels.

Hypothesis 2 — rates per mile

The parameter estimates associated with P-DIS indicate that, before deregulation,
RATE rose by 1.932 cents per mile in Arizona and by 1.005 cents per mile in
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TABLE 4b

Comparison of Pre- and Post-deregulation Rate Levels
Florida, January 1979 — October 1984

Route Mean rate* — Pre-deregulation Mean rate* — Post-deregulation
Intrastate Interstate Ratio Intrastate Interstate Ratio
(4) (B) (4)/(B) (C) (D) (C)/(D)
F 1 492.9 702.7 0.70 483.7 794.6 0.61
F 2 531.4 754.3 0.70 521.6 849.4 0.61
F 3 567.5 807.1 0.70 557.2 908.8 0.61
F 4 606.4 866.1 0.70 595.2 974.4 0.61
F S5 615.1 872.8 0.70 603.9 982.6 0.61
Fe6 648.0 920.2 0.70 636.3 1036.0 0.61
F 7 665.2 941.8 0.71 653.2 1060.0 0.62
F 8 704.4 999.0 0.71 691.9 1124.0 0.62
F 9 800.6 1135.0 0.71 786.3 1275.0 0.62
F10 817.7 1159.0 0.71 803.3 1303.0 0.62
F11 832.2 1178.0 0.71 817.5 1325.0 0.62
F12 845.2 1197.0 0.71 830.3 1346.0 0.62
F13 859.4 1215.0 0.71 844.3 1366.0 0.62
F14 867.4 1228.0 0.71 852.1 1380.0 0.62
F15 908.3 1284.0 0.71 892.2 1443.0 0.62
F16 1026.0 1450.0 0.71 1008.0 1629.0 0.62
F17 665.2 941.8 0.71 653.2 1060.0 0.62
F18 800.6 1135.0 0.71 786.3 1275.0 0.62
F19 832.2 1178.0 0.71 817.5 1325.0 0.62
F20 867.4 1228.0 0.71 852.1 1380.0 0.62

* Rate per hundredweight for shipments under 500 pounds and commodity class 125.

The consistent ratios (A/B and C/D) across routes reflects the fact that both the intrastate
carriers and the interstate rate bureau tended to make changes in their rates throughout the
state.
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Florida. After deregulation the rate-distance gradient in Arizona became one-third
lower, at 1.266 cents per mile (difference significant at the 0.01 level). In Florida
the parameter estimate associated with D-DIS remains around one cent per mile;
this indicates little or no change in the rate-distance gradient (estimated ¢-statistic
equals 1.00).

The results for Arizona are consistent with the expectation that deregulation
permits efficiencies which are reflected in lower costs per mile. The results for
Florida suggest that little or no distance-related efficiencies attend deregulation.
It should be noted, however, that the rate-distance gradient in Florida is 20 per
cent lower than the post-deregulation gradient in Arizona. It may be that the
rate-distance gradient established by regulation in Florida was close to what it
would have been under competition. If in Florida’s regulatory system there were
distance-related inefficiencies (such as lower load factors), there may actually
have been some cross-subsidies from shorter to longer haul routes. This, however,
is speculative. What can be said is that the evidence for Arizona is consistent with
hypothesis 2, while the Florida results indicate no effect.

It must be recognised that increased operational efficiency is only one of
several possible explanations for reduced rates. Others include predatory pricing,
ruinous competition, and reductions in demand. In the opinion of the authors,
these alternative explanations are probably of secondary importance. The length
of the sample period and the absence, to our knowledge, of unusually high rates
of failure among carriers indicate that there is no widespread predatory pricing or
ruinous competition. The time and unemployment explanatory variables in the
regression analysis have probably captured most of the effects of variations in
demand. Finally, none of the alternative explanations would necessarily be
expected to result in lower per mile rates, but increased load factors would.
Nevertheless, we can only say that the evidence of the study is consistent with,
but does not prove, increased efficiencies.

Hypothesis 3 — rate differentials based on cargo value

As expected, before deregulation in both states higher rates were coincident with
higher commodity classifications, other things being equal. These differentials
have commonly been ascribed to price discrimination, based on cargo value and
made possible by the rate discipline of legally sanctioned collective rate-making.
If that is true, then with deregulation they should be reduced, as price discrimin-
ation would be difficult or impossible to maintain. Some rate differentials might
remain, as commodity classes are based in part on the physical characteristics of
commodities as well as on their value. The results, however, reveal little or no
change in these differentials. None of the parameters associated with the DEREG-
commodity class interaction terms is significant, even at the 0.10 level.

These results, while contrary to expectations, are consistent with recent
theoretical work, which asserts that value-of-service price structures may exist
without collective rate-making either because there are unmeasured elements of
transport service quality related to cargo value (DeVany and Saving, 1977), or
because of imperfect information on service quality (Salop and Stiglitz, 1979).
Imperfect information means that shippers of more valuable commodities make
less thorough search and pay higher average rates. The results are also consistent
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with a recent study which demonstrated strong value-of-service elements in the
rate structure of a never-regulated, competitively structured trucking market for
produce (Beilock, 1985).

Hypothesis 4 — rate differentials based on shipment size

In both Arizona and Florida, RATE is negatively related to total shipment size,
as expected. Before deregulation RATE dropped by 16.57 in Arizona, and by
11.60 cents in Florida, per thousand pound increase in total shipment size. Regul-
atory authorities are commonly assumed to bias rate structures in favour of
shippers/receivers of smaller loads. Moreover, in an unregulated environment,
competition for small-size shipments is often assumed to be less intense than for
large shipments.!? For these reasons, it had been expected that the premium for
small shipments would increase after deregulation. On the contrary, however, the
premium decreased in each state by between S5 and 6 per cent (differences signif-
icant at the 0.01 level).

These results suggest that before deregulation there was no cross-subsidy in
either state from large to small shipment sizes. Possibly there was even some
biasing in the rate structure under regulation in favour of large shipments.
Moreover, the results suggest that competition is not more intense for larger
shipment sizes. This is consistent with several recent studies — for example,
Spady and Friedlaender (1978) and Sugrue, Ledford and Glaskowsky (1982) —
which have found no significant economies of size for carriers specialising in small
shipments.

Hypothesis 5 — rate differentials based on the remoteness of the route

Probably the most widely voiced and politically charged issue regarding motor
carrier deregulation is the premise that shippers/receivers in small, out-of-the-way
locations will receive service only at exorbitant rates by comparison with those
charged to urban shippers/receivers. The evidence of this study indicates that this
fear is groundless.

Three alternative measures of remoteness were employed: the proportion of
the route off a US Interstate or the Florida Turnpike (PROFF), the distance from
the smaller endpoint community to the nearest US Interstate or the Florida
Turnpike, and a binary variable to indicate whether the route was rural-urban or
urban-urban. Only the results for PROFF are shown here; but, whichever proxy
for remoteness is used, the results indicate that:

1. Before deregulation a premium was paid in Arizona to obtain service to
or from remote locations. Since deregulation the premium has been sharply
reduced.
2. Before deregulation service to remote areas in Florida commanded lower
rates than to urban areas. There has been no appreciable change since dereg-
ulation.

The results for Arizona suggest that remote areas may have actually cross-

subsidised urban areas — or, at least, that there were larger monopoly profits or

12 The rationale for this is that motor carrier operations specialising in small shipments are
thought to face economies of size because of the need to maintain terminal facilities. This tends
to restrict entry.
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greater regulation-induced inefficiencies associated with service to remote than to
urban areas. The results for Florida are somewhat puzzling: remote areas actually
enjoy service at lower rates than urban areas. It may be that the advantages of
serving less congested areas overshadow any inconveniences associated with
serving sparsely populated areas. Rural areas in Florida are never far off the
beaten path, at least by Arizona standards, and some Florida cities have serious
traffic congestion, particularly during peak tourist months. Whatever the reasons
for the urban rate premium, it is evident that deregulation has not changed the
relative rate levels for urban and rural service in Florida.

Hypothesis 6 — rate variability

There can be little doubt that rates are more variable since deregulation, because
now shippers/receivers and carriers are free to bargain over the rate for each ship-
ment. As with most products or services, however, the majority of users are likely
to accept the off-the-shelf or advertised rates, such as those used in this study.!3
It can be argued that difficulties arising from rate variations would be felt chiefly
by casual and moderate users, who would tend to pay the advertised rates. These
users cannot afford to monitor rates continually; extreme variability in advertised
rates, therefore, would create uncertainty and additional costs. Heavy users would
be prone to monitor rates regardless of the regulatory setting, and could contract
ahead or resort to private carriage to protect themselves against costs associated
with rate variations.

Rate stability is here measured in two ways: by the mean percentage month-to-
month rate change, and by the average interval in months between rate changes.
Comparisons are made with the same statistics for interstate rates. Since deregul-
ation, the mean percentage change in intrastate freight rates has decreased along
every route (Tables 5a and 5b). Moreover, on 30 of the 32 routes in the study,
the relative mean percentage change in ratios of intrastate to interstate rates has
fallen. In other words, along all but two routes, intrastate rates exhibit smaller
month-to-month percentage changes in relation to interstate rates than they did
before deregulation. The two exceptions are routes A8 (Tucson to Yuma) and
A12 (Phoenix to Joseph City).

For all but one Arizona route (A10, Pheonix to Kayenta) the frequency of
rate changes is lower after deregulation. In contrast, along all Florida routes
deregulation has been foflowed by an increased frequency of rate changes.
Table 5b clearly reveals the practice of Florida carriers to make general rate
changes: these are equally frequent along all routes.

Overall, the analysis of rate stability indicates reductions in both the frequency
and the size of rate changes in Arizona. In Florida the average size of the rate
changes has also fallen since deregulation, though at the cost of somewhat more
frequent changes. The evidence from both states suggests that instability of rates
has not become a serious problem since deregulation.

13 The rates used in the study were those most frequently used by a large sampling of the
carrier’s customers. These were established with the assistance of two freight auditing and
consulting firms familiar with each state. The rates, therefore, are actually used, but are not,
in general, the best rates that could be negotiated by very large shippers/receivers.
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TABLE 6
Arizona Florida

1. reduced rate levels yes yes
2. lower rates per mile yes no effect
3. no change in rate differentials

based on commodity type yes yes
4. reduced rate differentials based

on shipment size yes yes
5. reduced rate differentials based

on remoteness or inconvenience yes no effect
6. reduced rate variability yes mixed results

SUMMARY AND CONCLUSIONS

This paper has presented the results of a study of pre- and post-deregulation
motor carrier rates in Arizona and Florida. The results indicate that deregulation
has led to the changes indicated in Table 6.

These results, combined with those of earlier studies which indicate that service
quality levels have been maintained or improved, are strong evidence of the
advantages of an unregulated motor carrier industry, at least from the point of
view of shippers/receivers. There is a high degree of consistency in the results
for two very different states which deregulated under .very different circum-
stances. This suggests that the lessons of this study are generally applicable, and
that under a wide range of conditions motor carrier regulations can be removed
with largely salutary effects on rates, and without injuring those groups of
shippers/receivers for whose protection it is often argued that regulations are
necessary.
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APPENDIX 1
Freight Rate Regression Results

Independent Dependent Variable: Rate per 100 pounds
Variable
Arizona Florida
Intercept —-60.72 235.4%
(—1.591) (32.05)
P-DIS 1.932* 1.005%*
(91.31) (215.0)
P-WT —0.01657* —-0.01160%
(—138.3) (—258.1)
P-PROFF ) 46.19%* —20.42%
(11.30) (—20.00)
CL~o 60.83* 23.40*
(19.90) (19.44)
CL 7.5 57.23*
(47.55)
CLgs 158.1*
(51.72)
CL 190 251.8* 159.3*
(82.38) (132.3)
CL 325 269.5%
(223.9)
P-FUEL 2.331% —-0.02222
(9.350) (—0.4290)
P-UNEMP 9.292* —0.7541*
(4.936) (2.769)
YR g —20.32*
(—8.550)
YRgg —51.49%
(—8.802)
YRg; 9.470 12.04*
(1.674) (7.425)
YRg, 23.13*
(14.86)
YRg; —13.81*% 42.12%
(—4.627) (25.83)

* Significant at the 0.01 level.

t-Ratios in parentheses.

The lowest commodity classes for each state are the omitted categories.

The omitted years are 1982 for Arizona and 1980 for Florida.

CAR,, CAR,, and CAR; denote different carriers in the two states.

The Arizona carriers without interaction terms were not operating along these routes before
deregulation.

Variance-covariance matrix available from authors on request.

184



REMOVING ENTRY AND RATE CONTROLS R. Beilock and J. Freeman

APPENDIX 1 (continued)

Independent Dependent Variable: Rate per 100 pounds
Variable
Arizona Florida
YRgq —14.26* 115.0%*
(-2.531) (71.92)
CAR, —98.96* —10.72*
(—26.56) (-9.315)
CAR, —152.0* —0.9623
(—40.89) (—0.8370)
CAR3 —132.0* 29.69*
(—27.22) (25.81)
CAR4 —260.4%
(—68.46)
CAR; —207.7*
(—58.27)
CARg -92.16%*
(—=21.59)
CAR~ —192.2*
(—44.40)
CARg —74.44%
(=22.57)
CARg —201.2%*
(—-39.57)
CAR o —169.7*
(=39.31)
CARq; —-96.05*
(~15.71)
CAR ¢, —136.5*
(—16.13)
CAR 5 —-206.5*
(—36.70)
CAR 4 —262.5%
(—55.85)
CAR 5 45.26*
(11.47)
CAR ¢ —239.5%
(—62.73)
CAR 14 134.2*
(22.48)
DEREG 594 4% —13.33
(13.67) (—1.003)
D-DIS 1.266* 0.9983*
(102.5) (196.9)
D-WT —-0.01555 —0.01097*
(—226.2) (—225.2)
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APPENDIX 1 (continued)
Independent Dependent Variable: Rate per 100 pounds
Variable
Arizona Florida
D-PROFF 13.61* —20.32%
(6.499) (—18.36)
D-CL 4 -1.161 -0.1526
(—0.3290) (—0.0860)
D-CL 775 —0.3598
(—0.2030)
D-CLgs —4.022
(—1.140)
D-CL 19 —5.495 —0.9947
(—1.558) (0.5600)
D-CL |54 —-2.020
(—1.138)
D-FUEL -0.2738 0.1192
(—1.601) (1.242)
D-UNEMP —2.910% -2.316*
(—2.524) (—4.257)
D-CAR, —73.35* 27.21*
(—14.08) (16.50)
D-CAR, 20.65*
(12.70)
D-CAR, —78.83* 17.45%
(-11.61) (10.73)
D-CAR4 -99.00*
(17.27)
D-CARg4 —106.7*
(—18.03)
D-CAR —26.93*
(—4.179)
D-CAR —-51.89%
(=7.117)
D-CAR , —51.79%
(—5.400)
D-CAR (3 100.8*
(10.43)
F value 3,259* 11,774*
R? 0.75 0.77
Number of observations 49,967 105,500
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APPENDIX 2
Note on Degrees of Freedom

It became clear in the course of the analysis that across the board changes in
rates were often made, and that some carriers appeared to follow the lead of other
carriers. This was particularly evident in Florida. This presents a philosophical and
econometric quandary. Loosely stated, at issue is how many observations do we
really have? A high degree of correlation among rates across time is to be
expected. But where, over an extended period, one set of rates follows another
set, with a nearly constant absolute or percentage difference, are there really two
sets, or one set and its “reflection”? At one extreme, the position could be taken
that this behaviour is indicative of collusion, and that in reality there is only one
set of data. At the other extreme is the position that, while there may be some
price leadership, there is not sufficient evidence of collusion. Rather, carriers are
often subject to similar (marginal) cost conditions. Moreover, there are costs
associated with developing individual rate strategies by route, weight class, etc.
Therefore what is observed is the result of these forces, rather than a somehow
false duplication of rates.

After discussions with carriers, shippers and rate auditors, we tend toward the
latter position. If widespread collusion were occurring in either state, a different
pattern of change would be expected. For example, it will be shown that rates
for small shipment sizes have fallen somewhat by comparison with those for
larger shipments. This would be an unlikely, though not impossible, outcome with
collusion. Nevertheless, the possibility of essentially duplicate rates should be
recognised. This would lower the number of degrees of freedom. Parameter
estimates would not be changed, as, in effect, there would be a series of simul-
taneously run identical regressions. We do not here recalculate parameter
confidence intervals. However, we do take the conservative stance of selecting the
0.01 level as the cutoff for statistical significance. In the large majority of cases in
which we identify a parameter as significant, the ¢ and F statistics are so large that
it would still be significant even with a radical reduction in degrees of freedom.
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