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The time saved by both private and commercial vehicles as 
the result of expenditures for highway construction, improve­
ment, and maintenance is clearly of considerable importance 
to those engaged in evaluating prospective consequences of 
investment decisions. Studies of actual economic analyses 
indicate that decisions are frequently quite sensitive to the 
way in which analysts treat the value of time. 

In essence, there are two aspects to the "time problem": 
(a) the numer ical dollar value placed on units of time savings, 
and (b) the method of introducing the savings in the analysis. 
The subject of this paper applies principally to the latter; it 
is essentially a case study, examining in detail the inter­
relationships of two major sections of highway and a princi­
pal commercial user over a 25-yr period. Evidence de­
veloped clearly indicates that time is not economically sig­
nificant simply when it is "released" by highway improve­
ment; there is a considerable lag between the point at which 
time is saved and that at which it can be utilized in an eco­
nomic sense. If conditions represented by the study are at 
all representative of conditions elsewhere in the country, then 
it follows that present methodology is incorrect in that it fails 
to give proper effect to the timing of this important conse­
quence of highway improvement. 

•FOR MANY YEARS in the United States, expenditure of public funds for highway con­
struction, improvement, and maintenance has resulted largely from the subjective 
judgments of certain elected or appointed public officials. Choosing among possible 
investment alternatives has in general been guided by the principle of "the squeaky 
wheel gets the grease" or by so-called "sufficiency rating" techniques. Only isolated 
instances of application of sound objective methodology have been evident until the early 
1950's. 

Despite the type of criterion used to select among proposals (benefit-cost ratio, 
rate of return, excess of benefits over costs, etc.), all methods require measurement 
of the beneficial and adverse consequences of a particular investment alternative. 
Furthermore, all analysts agree that the time saved by vehicles, both private and com­
mercial, is relevant to any highway economy study. This paper deals with the economic 
value of time saved by commercial vehicles as a result of highway investment in the 
context of quantitative history of a long section of highway over a large number of years 
in conjunction with the activities of a major user of that highway over the same period. 
It is the author's observation that such a "macro-view" has rarely been presented be­
fore-at least in available literature. 
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Two stretches of highway have been selected for study: US Interstate 5 between 
Portland and Grants Pass, Ore. (sometimes called the Pacific Highway or US 99), and 
US Interstate 5 between Portland and Seattle, Wash. In 1960, the route length of the 
former was 248 mi and that of the latter was 162 mi. The primary reasons for selec­
tion of these two sections of highway are (a) the common carrier of interest has used 
them over many years, and (b) cost and other data are comparatively readily available. 
Moreover, the operating schedules of the carrier are such that the cities of Grants 
Pass, Portland, and Seattle are of particular interest. 

Consolidated Freight vays, Inc., the largest h'ucking common carrier in the United 
States, was selected as the carrier of interest primarily because it has continuously 
used these routes for many years. Moreover, the company's activities over these 
highways were believed typical of over-the-road operation in other parts of the country. 

The original plan was to examine the interrelationship between the highway and the 
commercial user for a period of 25 years, 1935-60. Although this objective was ac­
complished in most instances, data of interest are not complete for that entire period. 
Every effort has been made, however, to include all usable historical data covering as 
long a time span as possible between the years 1935 and 1960. 

THE PROBLEM 

Present Techniques of Treating Commercial Vehicle Time 

Although there presently exists considerable controversy as to the appropriate 
numerical value to be assigned to time savings of commercial vehicles, there is gener­
al agreement as to the assumptions underlying the methodology involved in evaluating 
this time. The purpose of this section is to enumerate and discuss briefly certain 
common aspects of present techniques. 

To consider a simplified but typical example, a project is being evaluated which is 
designed to save on completion of construction 10 sec per commercial vehicle; traffic 
studies indicate an average daily traffic (ADT) of 2,000 commercial vehicles in the 
first year. Then the total commercial vehicle-hours saved in the first year is ordinari­
ly computed to be 10 sec per Vflh x 2,000 veh per day x 365 days per yr x 1 hr per 
3, 600 sec, or 2,028 hr. Assuming that this is a 30-year project and that year + 15 will 
be selected as the base year for purposes of analysis, then, if traffic estimates indicate 
that ADT in year + 15 will be 150 percent of year + 1, the commercial vehicle time 
saved in the base year is 1. 50 x 2,028, or 3,042 hr. Finally, assuming that the pres­
ent average hourly straight-time wage rate of commercial vehicle drivers in the geo­
graphic area of interest is estimated to be $3. 00, then the total average annual value 
of commercial vehicle time saved is thus assumed to be $3. 00 x 3,042, or $9, 126. 
In most studies this sum is interpreted as the equivalent uniform annual benefit at­
tributable to the project resulting from savings in commercial vehicle time. 

There are, of course, a number of minor variations to the methodology illustrated 
by the example. For instance, a different "time cost" per hour may be applied to 
various classes of commercial vehicles, or the analyst may assume more than one 
occupant per vehicle. Nevertheless, the procedure just outlined is the one presently 
in vogue among analysts making highway economy studies in the United States, and 
occasional minor variations do not negate the general assumptions underlying the 
methodology. 

The first of these assumptions is that time saved has economic value immediately 
on realization. That is, owners of the affected vehicles a.re able to make economic 
use of time saved as soon as it is "released" by highway improvement. 

Second, additivity of increments of time is assumed. In the example, the 3,042 hr 
per yr saved resulted from the addition of many 10-sec increments. It is clear that, 
if the sum of increments has a given value, each of the individual increments has a 
proportional pa.rt of that value. 

Third, it is frequently assumed that total hours of time saved are valued at the 
average straight-time wage rate of drivers in the geographic area of the highway im­
provement, although this may be changed due to the results of the Highway Cost Allo­
cation Study (20). 



21 

Use of a "base year" concept rather than computations based on gradient growth is 
a fourth assumption under lying present methodology. That is, the value at the base 
year is selected as representative of all years, and is interpreted as equivalent to the 
uniform annual benefit. 

Fifth, generally no provision is made for wage inflation. Because only the differ­
ences between alternatives are relevant, this omission may be unimportant if all cost 
elements vary at the same rate or exist in the same proportion in each alternative. 

"Additivity of Increments" Argument 

Inherent in current methodology is the assumption that small increments of time 
are additive. For instance, the example assumed that many 10-sec increments of 
realized time savings could be added together to produce a gross value for number of 
hours saved during the year. 

Several arguments can be used to justify this assumption. First, it is clear that 
vehicles are not necessarily affected by improvement or construction of a single proj­
ect but rather the sum of improvements over long sections of highway. That is, if a 
vehicle traverses 20 mi of highway, and if there are twenty such "10-sec improve­
ments" over those 20 mi, then the time saved is a much larger figure-200 sec. 

A second argument advanced in support of the additivity assumption is that these 
improvements not only affect large sections of highway but also take place over long 
periods of time. Even the most naive driver should be aware of substantial changes 
in the highway system in his area over a period of, say, the past five years. In view 
of these two preceding arguments, it is asserted that, though extremely short time 
increments may have little or no economic value in themselves, value does result from 
considering the accumulation of many such incremental improvements over long periods 
of time and long sections of highway. 

A third facet of this assumption is the question of immediate economic usefulness 
of time saved by vehicles. If, as it has just been argued, the only reasonable way of 
apportioning savings resulting over the long run is to assign them to individual in­
crements, then it follows that the highway user must be able to take immediate eco­
nomic advantage of each increment. If this is not true, then some increments are 
relatively more valuable than others. 

Despite general acceptance of the "additivity of increments" argument, there are 
a number of powerful objections. The first of these asserts that there is a time lapse 
(between the time at which an improvement is made and the point when drivers take 
advantage of the improvements) due to driving habits. That is, individual drivers 
may be used to a certain pattern of behavior on a given highway or highway system and 
will not readily abandon this pattern until some time after the improvement has been 
made. An example of such behavior is insistance on driving at a certain speed level 
below the maximum speed allowed by either law or road and traffic conditions. 

A second objection is that operating characteristics of the carrier employing the 
commercial vehicle prevent full utilization of time saved. For example, a truck is 
transporting goods between cities A and B. If the truck has been arriving at its des­
tination at 4:00 AM but, after improvement of the highway, is now able to arrive at 
3:50 AJ.VI, then in this case it is unlikely that the ten minutes saved have any economic 
significance at all, particularly if the earlier arrival of the freight is of little benefit 
to the dock personnel at the destination terminal. 

Finally, restrictions imposed by labor union contracts often mitigate or negate any 
savings in time accruing to the commercial vehicle as a result of highway improve­
ment. A classic example of this situation is the eight-hour guaranteed wage which 
exists almost everywhere in the United States. Under these conditions a driver is 
guaranteed a full eight hours pay even though he may work only for some shorter per­
iod. A typical case is a driver who travels from A to B in, say, seven and one-half 
hours. Should the highway be improved to the point where he can make the trip in 
seven hours, or even six hours, the cost to his employer remains the same because 
a full eight hours of wages must be paid. (It should be noted that this simple example 
implies that the driver cannot be utilized at either the origin or destination terminals; 
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e. g., handling freight. This may not al­
ways be the case, although union contracts 
in the eleven Western States generally pro­
hibit drivers from handling the freight at 
terminals or otherwise engaging in acti vi­
ties not directly related to the driving func­
tion.) On the other hand, of course, a re­
duction in trip time from, say, nine to eight 
hours results in a savings of one hour of over­
time. Estimation of the economic con­
sequences of highway improvements re­
quires knowledge of the effects of the im­
provements on operations of the carriers. 

Referring to the preceding discussion 
of the "additivity of increments" argument, 
it is clear that there are reasonable argu­
ments opposing such assumptions. Unfor­
tunately, however, these arguments re­
main in the realm of theory until research­
ers offer evidence either substantiating or 
refuting them. It is the purpose of this 
paper to report the results of an investi­
gation designed to examine the validity of 
these assumptions which are currently so 
widely held and which are so important in 
the area of highway economics. Moreover, 
in exploring this topic a number of other 
questions of interest to highway analysts 
have been examined. These include (a) 
what changes the highway has undergone 
over a long period of time; (b) how the 
character of operations of the carrier has 
changed over this same period; (c) what the 
relationship, if any, is between expendi-

C) 

c., 

Figure 1. Truck r oute between 
Grants Pass. 

Portland-

tures in construction-improvement-maintenance of a highway and the travel time be­
tween points on the highway; (d) what changes have been made in wages, hours, and 
working conditions of drivers; and (e) whether the straight-time driver wage is a proper 
measure of the economic value to the carrier of time saved. 

THE HIGHWAY 

During the data-gathering phase of the study, an attempt was made to get the same 
kind of information in similar form from both the Oregon and Washington State Highway 
Departments. The categories of data collected for the years 1935-60 are as follows: 

1. Description of highway. 4. Average daily traffic. 
2. Annual construction, improvement, 5. Traffic composition. 

and maintenance costs. 6. Traffic speed. 
3. Length of route. 

Although most of these data were provided by the Highway Departments of both States, 
the form in which it was received was dissimilar in some instances; hence, the minor 
variations between Oregon and Washington data. 

Highway Between Portland and Grants Pass, Ore. 

During the years 1935 through 1960, Consolidated Freightways' trucks operated 
over the highway between Portland, in the northwest corner of Ore., and Grants Pass, 
about 250 mi south of Portland. The subject highway is shown as Interstate Route 5 
(Fig.1). 



TABLE 1 

CONSTRUCTION, tMPROVEMENT AND MAINTENANCE COSTS', 
PQRTLAND TO GRANTS PASs' 

Construction and Improvement Costs ( $) 

Year Affecting Aesthetic Maintenance Cost ( $) 

Traffic Value Only 

Before 1935 18,215,177 1,903,367 
1935 757,359 156,470 
1936 488,346 27,417 121,387 
1937 1,441, 770 162,792 
1938 2,008,132 7,063 155,755 
1939 371,447 7,529 153,204 
1940 739,649 12,819 174,188 
1941 1, 117, 492 2,243 192,504 
1942 415,227 39,617 179,457 
1943 1,157,546 234,639 
1944 386,370 219,845 
1945 340,436 259, 143 
1946 598,098 321,217 
1947 1,614,419 1,316 458,066 
1948 1,834, 583 477,946 
1949 2,475,727 628,986 
1950 1,282,535 17, 238 572,175 
1951 1,364,410 28,756 643,784 
1952 4,659,012 3,041 727,611 
1953 2,479,429 11, 534 697,036 
1954 1,616 355 10,788 711,965 
1955 11, 808, 501 44,262 632,400 
1956 11,927,062 97,518 735,586 
1957 6,544,464 139,766 801,640 
1958 24,367,026 204,741 1,509,382 
1959 18,396,291 87,531 831,949 
1960 22,428,581 26, 117 634,660 

1 Data provided by Oregon State Highway Department. 
a Intersection of Union Avenue and Burnside Street in Portland to north end of Caveman 

Bridge in Grants Pass (1958 through 1960 begin on Harbor Drive at undercrossing of 
Burnside St. ) • 
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Construction, Improvement, and Maintenance Costs. -Because it is the partial pur­
pose of this paper to indicate the relationship between highway expenditures and im­
proved operations of the user, it was necessary to separate construction and improve­
ment costs into two categories: those affecting traffic and those of aesthetic value only. 
The latter includes such items as planting of grass and shrubbery along the roadside 
and any other similar improvements which have no direct effect on vehicle speed. 
These appear with regard to construction and improvement costs, but are not relevant 
to maintenance expenditures. 

Construction, improvement, and maintenance costs as reported by the Oregon State 
Highway Department are given in Table 1. Two observations can be made immediately 
from these raw data: (a) it is evident that total expenditures on the highway range 
widely from year to year; and (b) extremely large expenditures were experienced for 
the years 1955 through 1960. It was during this period that major construction was 
undertaken with the objective of bringing the highway into the Federal Interstate System. 

Although the data in Table 1 are helpful, it is somewhat more illuminating to modify 
the statistics slightly. Due to variations in construction prices during the 26-year 
period, all annual construction, improvement, and maintenance costs were adjusted 
by appropriate values from the construction index as prepared by the Oregon State High­
way Department. The adjusted data for construction and improvement were then added 
cumulatively, ignoring those expenditures that were of aesthetic value only. Results 
of this data modification are shown in Figure 2. The accelerated improvement program 
beginning in the early 1950's is clearly evident as is the attendant increase in mainte­
nance costs. 

Point-to-Point Mileage. -Detailed year -by-year route descr iptions provided by the 
Oregon State Highway Department (not included in this pape1·) clearly indicate a number 



24 

of alterations in highway alignment during the 1936-60 period. A major purpose of 
these changes, of course, was to bypass populated communities and otherwise shorten 
the travel time of vehicles passing through. 

The reduction in highway distance traversed by Consolidated Freightways' trucks 
in traveling between Portland and Grants Pass is evident from Table 2 and Figure 3. 
Route distance was reduced by 30. 55 mi during the 1935-60 period, an 11 percent over­
all improvement. The reduction is even more pronounced when one considers that the 
straight-line distance between Portland and Grants Pass is approximately 212 mi. 
Thus, in 1935 the route was about 67 mi above the theoretical minimum distance, and 
this "excess distance" was roughly 37 mi by 1960. The improvements, therefore, 
represent a reduction in the order of 45 percent of the greatest conceivable reduction. 
Referring to Figure 1, it is apparent that the locations of population and market centers 
between Portland and Grants Pass preclude the construction of a straight-line route 
between the two cities. Such a highway, at least in the foreseeable future, would be 
an improbable luxury. Hence, it is reasonable to assume that nearly all of the practic­
able reduction in distance has already taken place. 

Average Daily Traffic. -Some indica­
tion of increase in use of the highway be-
tween 1935 and 1960 can be provided by 
statistics showing the ADT. 

The Oregon State Highway Department 
conducts traffic counts at a number of 
points between Grants Pass and Portland. 
Of these, three have been chosen because 
of their strategic location: 
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Figure 2. Construction, improvement and 
maintenance costs, Portland to Grants Pass 
adjusted by Oregon construction cost index 
(1940=100) except for years before 1935. 

TABLE 2 

LENGTH OF ROUTE1, PORTLAND TO 
GRANTS PASS2 

Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

Length of Route 
(mi) 

279.13 
279.13 
277.40 
276.70 
276.70 
275.92 
275.00 
275.08 
275.08 
272.26 
272.26 
272.26 
270.37 
269.02 
269.02 
269.02 
269.22 
268.75 
268.75 
268.75 
259.91 
260.02 
254.95 
253.52 
253.52 
248.58 

1 Data furnished by Oregon State Highway 
Department. 

2 Intersection of Union Avenue and Burn­
side Street in Portland to north end of 
Caveman Bridge in Grants Pass. 
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Figure 4. Average daily traffic, Portland 

to Grants Pass. 

1. Station 17-A, 7 mi north of Grants Pass, 
2. Station 24-A, 1 mi sourth of Woodburn, and 
3. Station 24-S, 3 mi north of Salem. 

Station 17-A was selected because the highway at that point has remained essentially 
unchanged during the past 25 years. That is, there have been no major highway system 
changes in that area which might have seriously altered the pattern of traffic flow. 

Stations 24-A and 24-S should be considered together to appreciate changes in high­
way usage. The first of these is located on that portion of the highway which was the 
main route prior to opening of the Pacific Freeway in November 1956. Station 24-S is 
located on the new Pacific Freeway and hence measures traffic flow on the current 
principal through route. 

ADT statistics are given in Table 3 and Figure 4. It is clear that, with the exception 
of the World War II period, traffic usage has been steadily increasing. In noting Sta­
tion 17-A (just north of Grants Pass), it appears as though the rapid growth of the post­
war era has begun to taper off. Stations 24-A and 24-S, on the other hand, indicate that 
rate of growth is continuing unabated. These differences may be explained in part by 
the urban character of the area between Salem and Portland; it is reasonable to expect 
that opening of a freeway in that area would attract a great deal of local traffic. More­
over, the reduction in through traffic on the old highway (measured at Station 24-A), 
with the resulting decrease in congestion, has probably caused the diversion of local 
traffic that previously had avoided the route. That is, Stations 24-A and 24-S doubtless 
measure traffic diverted from other local roads in addition to normal growth and trans­
fers from the old highway (24-A) to the new one (24-S). 
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TABLE 3 

AVERAGE DAILY TRAFFIC\ PORTLAND TO GRANTS PASS 

Average Daily Traffic 

Year 

1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
19562 

1957 
1958 
1959 
1960 

Station 17-A 

991 
915 

1,053 
769 

No data 
No data 

1,111 
1,783 
2,257 
2,180 
2,272 
2,624 
2,977 
3,327 
3,307 
3,209 
3,462 
3,784 
3,636 
3,491 
3,594 
3,779 

Station 24-A 

4,135 
4,054 
4,729 
3,736 
2,881 
2,914 
3,760 
5,577 
6,314 
6,533 
7,219 
7,273 
7,759 
8,008 
8,301 
8,201 
8,974 
6, 716 
4,260 
4,277 
4,354 
4,329 

1 Data provided by Oregon State Highway Department. 
2 Pacific Freeway opened to Portland in November. 

Station 24-S 

7,806 
8,318 
9,273 
9,856 

Stations 
24-A and 24-S 

Combined 

12,066 
12,595 
13,627 
14,185 

Traffic Composition. -Table 4 gives the distribution of h'affic on the route used by 
Consolidated Freightways' trucks as measured at the three locations discussed in the 
preceding section. The data will not be analyzed other than to point out that (a) there 
has been no apparent trend or shift in traffic composition over the past 22 years, and 
(b) the percentage distributions noted north of Grants Pass are quite similar to those 
observed in the Salem-Woodburn area. 

Traffic Speed. -The large and increasing expenditures made for construction, im­
provement, and maintenance of the highway during the 1935-60 period was demonstrated 
earlier. The rapid increase of highway usage during the same period has also been 
shown. Despite the greater number of vehicles on the highway, studies indicate that 
expenditures have generally resulted in an increase in overall traffic speed. 

The magnitude of these increases is given in Table 5. Although vehicle speed data 
are collected at a number of measurement stations, the following three locations were 
selected for this discussion: 

1. Station 24-1, Pacific Highway East, 5 mi south of Woodburn, 
2. Station 24-2, Interstate 5, north of Salem, and 
3. Station 24-3, Pacific Highway, 10 mi south of Salem. 

Station 24-1, located just south of Woodburn, has remained essentially unchanged 
during the period 1949-60. The highway in the area is not built to freeway standards. 
station 24-2, on the other hand, is located on the freeway section of Interstate 5 north 
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of Salem, and data are available at this point for years 1956-60. The third data col­
lection point, Station 24-3, is located south of Salem on a section of the highway which 
was improved to freeway standards in 19 59. 

The data of Station 24-1 are perhaps the most revealing because they supplement 
the freeway data recorded at Station 24-2. As noted earlier, traffic formerly moving 
on Pacific Highway East has been diverted to futerstate Route 5 in the area between 
Salem and Woodburn because of the construction of the latter to freeway standards. 
One would intuitively reason that such a diversion would occur, not only because of in­
creased comfort and convenience on the new highway, but also because of opportunity 
for increased speed. However, not only were vehicles using the new highway able to 
travel at higher speeds than formerly, but those users remaining on the old route were 
able to do likewise. This phenomenon is probably caused by reduction in traffic con­
gestion on the old road, allowing an increase in average speed. (Fig. 4 shows changes 
in traffic density on the opening of the new highway.) 

Traffic speed is a function of vehicle capabilities and legal speed limits, in addition 
to highway characteristics. The truck speed limits in Oregon since 1935 are as follows: 

Period 

1935 - June 1941 
June 1941 - July 1957 
July 1957 to date 

Minimum 

None 
None 
None 

Speed (mph) 

Maximum 

35 
45 
50 

There was a wartime speed restriction on all vehicles of 35 mph between October 1948 
and September 1945. 

fu view of the legal limits on truck speed, it is interesting that average commercial 
vehicle speeds as recorded at the measuring stations have frequently exceeded the legal 
maximums. For example, of the eleven statistics reported at Station 24-3, six of 
these are "violations." That is, the reported average speeds are in excess of maxi­
mum legal speeds for the respective years. Moreover, commercial vehicles operating 
on the two freeway routes, Stations 24-2 and 24-3, have apparently reached the maxi­
mum legal speed. Future readings of about 50 mph are therefore to be expected unless 
there is an increase in the speed limit. 

Highway Between Portland, Ore., and Seattle, Wash. 

Consolidated Freightways' trucks have operated between Portland and Seattle for 
over thirty years. Portland is in the northern part of Oregon, just a few miles south 
of the Oregon-Washington State Line, and data concerning this highway, therefore, had 
to be furnished by the Highway Departments of both States. The presenttruck route be­
tween Seattle and the Oregon State Line is shown as futerstate Route 5 in Figure 5. 

Construction, Improvement, and Maintenance Costs. -As was the case for the sec­
tion between Portland and Grants Pass, the 1935-60 period witnessed steady, ever­
increasing costs of construction, improvement, and maintenance on the Portland­
Seattle highway. Actual costs as provided by the Oregon and Washington Highway De­
partments are shown in Table 6. 

Cost data for the Portland-Seattle highway have beerr adjusted by Construction Cost 
Indexes. The adjusted figures for construction and improvement were then added 
cumulatively, ignoring those expenditures that were of aesthetic value only, and are 
shown in Figure 6 along with annual maintenance costs. As was the case with the 
Portland-Grants Pass highway, Figure 6 clearly shows the impetus given the construc­
tion and improvement program beginning about 1950. 

Although annual maintenance costs have increased since World War II, they have 
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TABLE 4 

PERCENTAGE OF AVERAGE DAILY TRAFFIC1, 
PORTLAND TO GRANTS PASS 

Average Daily Traffic (~) 

Station Year Truck & Truck & Total Trucks 
Light Light Heavy Semi- Full (except Buses 

Vehicles2 Trucks3 Trucks4 Trailer Trailer l,ight trucks) 

17-A 1939 83.5 5.2 9.4 9.4 1. 9 
1940 84.0 4.9 9.1 9.1 2.0 
1941 84.5 6.0 3.0 2.4 2.6 8.0 1. 5 
1942 81. 7 5.3 3.6 2.9 4.3 10.8 2.2 
1943 No classification counts 
1944 No classification counts 
1945 80.0 5.4 3.3 3.0 6.1 12.4 2.2 
1946 84.5 4.9 3.8 2. 1 2.8 8.7 1. 9 
1947 83.0 5.2 4.7 2.9 2.5 10.1 1. 7 
1948 80.7 7.3 4.0 3.4 3.1 10.5 1. 5 
1949 80.3 7.4 3.6 3.7 3.4 10.7 1. 6 
1950 79.1 8.4 3.3 3.4 4.3 11. 0 1. 5 
1951 87.5 1. 0 3.2 2.6 4.8 10.6 0.9 
1952 88. 1 1. 0 4.0 4.6 1. 5 10.1 0.8 
1953 No classification counts 
1954 No classification counts 
1955 83.9 1. 1 5.6 5.0 3.4 14.0 1. 0 
1956 No classification counts 
1957 No classification counts 
1958 80.2 1. 2 5.6 5.4 6.8 18.7 0.8 
1959 No classification counts 
1960 No classification counts 

24-A 1939 84.7 3.2 10. 7 10.7 1. 4 
1940 82.8 3.9 12. 1 12.1 1. 2 
1941 84.4 3.9 5.1 2.9 2.4 10.4 1. 3 
1942 80.9 4.2 5.6 3.8 3.5 12.9 2.0 
1943 73.2 5.0 7.8 6.1 5. 1 19.0 2.8 
1944 70.7 5.7 7. 5 6.7 6.1 20.3 3.3 
1945 79.6 4.4 5,4 3.7 4.7 13.8 2.2 
1946 82.8 3.9 4.7 3.4 3.6 11. 7 1. 6 
1947 82.2 3.9 4.6 3.6 4.1 12.3 1. 6 
1948 81.1 5.0 4.3 4.8 3.3 12.4 1. 5 
1949 82.1 4.7 4.4 3.8 3.8 12.0 1. 2 
1950 79.1 8.4 3.3 3.4 4.3 11. 0 1. 5 
1951 88.2 0.5 4.0 4. 1 2.2 10.3 1. 0 
1952 84.7 0.9 4.5 4.5 4.6 13.6 0.8 
1953 No classification counts 
1954 No classification counts 
1955 82.0 1. 0 5.4 6.2 4.5 16.1 0.9 
19565 No classification counts 
1957 85.5 1. 0 7.5 3.7 1. 4 12.6 0.9 
1958 85.8 0.9 8.0 3.5 1. 1 12.6 0.7 
1959 No classification counts 
1960 No classification counts 

24-S 1957 83.3 0. 3 3.7 6.0 6.2 15.9 0.5 
1958 81. 8 0.4 4.0 6.7 6.6 17.3 0.5 
1959 No classification counts 
1960 No classification counts 

1 Data furnished by Oregon State Highway Department. 
2 1951 to 1960-including passenger cars, panels, and pickups . 
3 1939 to 1950-including panels and pickups. 
4 1939 and 1940- including truck and trailer combinations. 
6 Pacific Freeway opened to Portland in November. 



TABLE 5 

TRAFFIC SPEED', PORTLAND TO GRANTS PASS 

PASSENGER VEHICLES 

Vehicle Traffic Speed (mph) 

Type Year 
Station 24 - 1 Station 24 - 2' Station 24 - 33 

Passenger 1949 52.6 52.2 
1950 53.0 53.6 
1951 53.2 55. 3 
1952 49.5 52. 4 
1953 52.1 50.0 
1954 51. 0 Not available 
1955 49.9 53.6 
1956 50.1 63.1 54.1 
1957 50.4 63.2 52.0 
1958 51. 3 63.1 54.4 
1959 52.2 63.8 61. 1 
1960 52.4 64.7 63.5 

Commercial 1949 42.5 45.6 
1950 45. 9 46 .9 
1951 46.1 48.7 
1952 43.6 45.5 
1953 44. 5 44.2 
1954 43.5 Not available 
1955 43.2 44.7 
1956 44. 5 46.7 45. 8 
1957 43.6 48.4 44 . 4 
1958 44. 9 48.4 47. 0 
1959 45.7 48.9 48. 1 
1960 46. 7 50.3 50.1 

1 Data furnished by Oregon State Highway Department. 
2 Stu.t;don established in November 1956, subsequent to opening of Interstate Route I-5 . 
3 Higb.vay at this location constructed to freeway standards in 1959, 

TABLE 6 

CONSTRUCTION, IMPROVEMENT AND MAINTENANCE COSTS, PORTLAND TO SEATTLE 

29 

Construction and Improvement Costs ($) Maintenance Costs ($) 

East End, Broadway Br. to Ore. - Wash. State 

Year Ore. -Wash. State Line' Line to Seattle 2 East End, Broadway Br. Ore . -Wash. 
to Ore. -Wash. State Line to 

Affecting Aesthetic Af[ecting Aesthetic State Line' Seattle' 
Trame Value Only TraHic Value Only 

Before 1935 1,473,279 18,167,394 13, 903 Not available 
1935 5,502 638,092 7,702 Not available 
1936 7,520 888, 540 8,441 Not available 
1937 3,764 1, 586, 122 3, 736 15 , 957 142,897 
1938 26,072 445,621 17,432 134,504 
1939 167,570 137,341 15,230 147,698 
1940 40,012 14,822 12, 686 16,371 172,164 
1941 543,979 1, 515, 172 6, 518 16,180 161, 252 
1942 140,298 887,237 15,909 175, 142 
1943 336, 739 89, 714 17,469 172, 593 
1944 63,926 391, 602 613 20, 883 175, 181 
1945 739 1, 014,496 20,380 216,989 
1946 39,024 986, 533 28 , 291 262,555 
1947 173, 777 3,099,263 29, 112 246,688 
1948 52, 757 1,982, 858 47,442 42, 775 287,673 
1949 97. 486 3,475,301 38,256 54, 945 363,444 
1950 69,320 2,895,167 34, 113 55, 472 343,555 
1951 39,947 5,270,957 5,030 54,356 412, 780 
1952 22,960 19,874 9,365,338 21,007 57,918 413, 158 
1953 140,340 143,415 8,270,477 2,110 55,406 460,420 
1954 47,694 13, 985, 559 3,478 68,005 493,427 
1955 54, 805 9,126,157 7,219 66,384 473,162 
1956 11, 722 11,415,333 5,027 83,055 580,016 
1957 62,878 5,590 9,380,063 37,826 68,238 494,089 
1958 7,341, 8473 16,411,359 23,653 92,284 616, 773 
1959 55,359 20, 742 12,512,346 87, 588 567, 198 
1960 3,675, 1703 21 , 303 6, 542, 536 11,974 38, 813 Not available 

1 pat.a furniaheU. by Orttg(m State Higin,~· °'1pa.rtncmt, 
aDo:t.a furnlDhed. by- Wnoh,ngton State fupa.rt.11:t'..nt. or HieJw'\Vs, 
3

Butlding of noU" pn1·o.llol structure nnd n,buUding ot old structure to provide one-way flow of traf'f'ic across Columbia. River 
betw-een Portland WJd Vancouver. 
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Figure 5 , Truck route between Portland and Seattle (Interstate Highway Route 5) , 

not kept pace with expenditures for highway construction and improvement. This is 
indicated by the ratios of annual maint,enance costs to cumulative construction and 
i mprovement costs, using the adjusted data on which Figure 6 is based. The overall 
average for the period 1935-60 may be computed as 0. 0056, but the figures for 1952-
60 are given in Table 7. Because maintenance costs are due to such factors as the 
age of highway, degree of use, and local weather conditions, as well as to the magni­
tude of the system as measured by expenditures for new construction and improvement, 
the observation indicated by the preceding statistics is not surprising. 

Point-to-Point Mileage. -According to the Oregon State Highway Department, the 
distance between the east end of the Broadway Bridge in Portland and the Oregon-Wash­
ington State Line is 7. 17 mi; the mileage has remained unchanged from 1935 through 
1960. Route miles between the State Line and Seattle are given in Table 8, and the total 
route miles between Portland and Seattle are shown in Figure 7. 

Overall reduction in distance during the 1936-60 period is, of course, quite evident. 
Decrease in mileage from 186. 54 (in 1935) to 162. 40 (in 1960) represents a reduction 
of 24.14 mi, or an improvement of approximately 13 percent. Moreover, because the 
straight-line distance from Portland to Seattle is about 133 mi, the reduction in mile­
age represents a 45 percent improvement when compared to the theoretical minimum. 
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Figure 6. Construction, improvement and maintenance costs, Portland to Seattle, adjust­
ed by Oregon and Washington construction cost indexes (1940 = lOO) except for years be­

fore 1935, 

This figure is derived as follows: 

186. 54 - 162. 40 = 24.14 = 45% 
186. 54 - 133. 00 53. 54 

The percentage improvement based on the theoretical minimum distance was also 45 
percent for the Portland-Grants Pass highway. 

Although not the major subject of this paper, such similarities are of interest in 
that they suggest development of standard data that may be useful to other researchers 
in the highway field. 
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TABLE 7 

MAINTENANCE, CONSTRUCTION, AND IlVIPROVEMENT COSTS, 1935-60 

Annual Cumulative Construction 
Year Maintenance Cost and Improvement Cost Ratio 1 

($) ($) 

1952 232 40,450 0.0057 
1953 251 44,503 0.0056 
1954 302 51,931 0.0058 
1955 314 57,239 0.0055 
1956 305 62,434 0.0049 
1957 264 66,790 0.0040 
1958 354 78,941 0.0045 
1959 349 85,559 0.0041 
1960 322 91,061 0.0035 

1 Of maintenance to construction and improvement costs. 

Average Daily Traffic. -The Washington State Department of Highways has provided 
traffic density (and traffic distribution) data collected at some 37 points on the Port­
land-Seattle highway. Because the general pattern of traffic growth is roughly the 
same at all of these points, statistics from only three data-collection stations have been 
included (Table 9 ): 
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Figure 7. Length of route used by Consolidated Freightways' trucks, Portland and Seattle. 



2. C. S. 0603, on US 99, Clark 
County, and 

3. C.S. 1701, on US99, King County. 

Station C. S. 0603 is located in a rural 
area in the southern part of Washington. 
Station C. S. 1701, on the other hand, is 
located between Seattle and Tacoma, a 
heavily traveled area. Statistics repre­
senting traffic density as recorded at 
these two stations are shown in Figure 8. 
It is clear that the period since World 
War II has witnessed a steady increase in 
highway usage, although most highway 
analysts believe that it is reasonable to 
expect that the growth will not continue 
at the same rate. Parenthetically, it 
would be interesting to compare present­
day traffic usage statistics with predic­
tions made in, say, the 1930's. It is 
probable that one would find such pre­
dictions to have been remarkably conser­
vative. 

Traffic Composition. -Table 10 sum­
marizes the percentage of trucks, buses, 
and pickups observed at the three data­
collection stations. On reviewing the data, 
the following observations were made. 
First, there is no apparent change in traf­
fic composition over time. The percentage 
of commercial vehicles has risen slightly 
over the past fifteen years at C. S. 1701, 
but fallen slightly at C. S. 0603. Second, 
it is difficult to determine any difference 
in percentages between locations-during 
the ten-year period 1950-59, both C. S. 
1701 and C. S. 0603 reported that the per­
centage of total traffic composed of com­
mercial vehicles ranged between 15 and 17 
percent. Finally, these statistics are 
quite similar to those reported by the 
Oregon State Highway Department (Table 4). 
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TABLE 8 

LENGTH OF ROUTE, PORTLAND 
TO SEATTLE 

Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

Route Length (mi) 

Between 
Ore. -Wash. 

State Line and 
Seattle 1 

179.37 
179.37 
178,39 
178.39 
176.56 
176.56 
176.56 
176.56 
176.56 
176.09 
176.09 
176.09 
175.23 
175.23 
175.23 
173.19 
173.19 
172.86 
172.30 
172.30 
165.93 
160.48 
160.51 
160.51 
155.94 
155.23 

Between 
Portland 

and 
Seattle2 

186.54 
186.54 
185.56 
185.56 
183.73 
183.73 
183.73 
183.73 
183.73 
183.26 
183.26 
183.26 
182.40 
182.40 
182.40 
180.36 
180.36 
180.03 
179.47 
179.47 
173.10 
167.65 
167.68 
167.68 
163.11 
162.40 

1 Data furnished by Washington :Otm;e De­
partment of Highways. 2 Includes 7.17 mi 
between Broadway Bridge in Portland and 
Oregon-Washington State Line. 

Traffic Speed. -No statistics describing actual vehicle speeds were furnished by 
the Washington State Department of Highways, although considerable data concerning 
vehicle legal speed limits were provided for the period 1949-60. The maximum speed 
for commercial vehicles was 40 mph between 1949 and 1954, and was 50 mph from 
1955 through 1960. This compares to the Oregon truck speed limits of 45 mph for the 
1949-57 period, and 50 mph between 1957 and 1960. 

THE HIGHWAY USER 

Routes 

The largest freight terminal of Consolidated Freightways (at the time of preparation 
of this report) is located in Portland. This terminal not only trades freight with such 
major distribution areas as Seattle, Spokane, Los Angeles, and Chicago but also is a 
"break bulk" or "consolidation" point for freight originating or terminating in smaller 
communities in northwest Oregon. Portland is also a principal point for freight moving 
up and down the West Coast of the United States. It should be noted that this discussion 
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Figure 8. Average daily traffic, Portland 
to Seattle, 

of Consolidated Freightways traffic mov­
ing on the two subject highways is not 
necessarily composed only of freight 
moving between Portland and Grants Pass 
or Portland and Seattle. For example, 
freight moving between points in Califor­
nia and Seattle will use both sections of 
highway. Other examples of traffic 
moving on trucks that use one or both of 
the subject highway are shipments moving 
between San Francisco-Spokane, Phoenix­
Seattle, and Los Angeles-Vancouver, B. 
C. 

Consolidated Freightways 1 vehicles 
moving between Portland and Grants Pass 
used US 99E before 19 56. In that year, 
a large freeway section was completed 
between Salem and Portland, thus causing 
a change in routing. The Company's 
trucks currently use Interstate Highway 
Route 5 between Portland and Grants Pass, 
this is, in great part, what was formerly 
known as US 99E. Trucks moving between 
Portland and Seattle use Interstate Highway 
Route 5 shown in Figure 5. 

TABLE 9 

AVERAGE DAILY TRAFFIC\ 
PORTLAND TO SEATTLE 

Average Daily Traffic 
Year 

C. S. 0601 c. s. 0603 c.s. 1701 

1941 19,100 6,500 13,300 
1945 24,600 3,900 11,400 
1946 26,500 4,900 14,800 
1947 29,100 6,000 18,300 
1948 31. 900 5,800 19,800 
1949 29,100 5,800 20,000 
1950 31,600 6,500 20,900 
1951 32,200 6,700 20,300 
1952 34,500 7,600 20,900 
1953 30,400 8,100 22,400 
1954 29,800 7,900 22, 000 
1955 32,400 8,500 22,900 
1956 34,400 9,700 24,000 
1957 33,800 10,300 26,500 
1958 35,200 10,800 26,500 
1959 38,500 2 10,900 26,500 
1960 33,000 11,100 27,500 

1 Data provided by Washington State Depart-
ment of Highways . 2 Second Interstate 
Bridge added . 

TABLE 10 
PERCENTAGE OF AVERAGE DAILY 

TRAFFIC THAT IS TRUCKS, BUSES AND 
PICKUPS, PORTLAND TO SEATTLE 

Year 

1941 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

Percentage Trucks, Buses 
and Pickups 

C. S. 0601 C. S. 0603 C. S. 1701 

8 

11 
11 

14 

21 
19 
21 
21 
19 
15 
17 
16 
15 
15 
17 
17 

14 
14 
13 
15 
13 
14 
16 
16 
15 
17 
16 
16 
16 
16 
16 
16 
19 
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Operations 

Before about 1958, the general procedure required a driver to pick up freight in, 
say, Portland and move it to Seattle. He would then remain in Seattle until the next 
evening, whereupon he would return to Portland with another load. Typically, the 
driver would depart the origin terminal between 7:00 PM and midnight, and arrive at 
the destination terminal between 2:00 and 6:00 AM. The exact departure and arrival 
times vary, depending on such factors as freight-handling operations at the origin ter­
minal, availability of trucks and drivers, and road conditions. Nevertheless, to pro­
vide overnight service between Portland and Seattle, it is necessary that freight picked 
up one day be processed and delivered at its destination by the morning of the next busi­
ness day. 

Beginning about 1958, it was found that the driving time between Portland and Seattle 
was reduced to the point where it was feasible to have the drivers make a round trip 
during one shift. During the period 1935 to the early 1950's it usually took from five to 
seven hours to travel between Portland and Seattle. And because drivers are paid 
overtime for all hours worked over eight, the additional overtime pay entailed in a one­
shift round trip was deemed prohibitive. By 1958, however, driving conditions had 
improved to the point where a schedule could travel one-way in only four. or five hours; 
thus, a driver could make a round trip in nine hours or so. Because of the reduced 
overtime required, the Company, with the concurrence of the Union, decided to begin 
round trip operations. The Company's operating personnel in Portland have indicated 
that approximately 40 percent of the drivers currently operating from Portland to Se­
attle return during the same shift. Driving time between cities has clearly not been 
sufficiently reduced to the point where all drivers can make a single round trip. 

Consolidated Freightways' trucks moving between Portland and Grants Pass have 
experienced a similar drastic change in operating pattern beginning at a particular 
point in time. During the 1940's for example, the driving time between these two points 
was about eight or nine hours-just about the right number of hours to make up a driving 
shift with minimal overtime. Due to improvements in the highway, however, this on-the­
road time was reduced to about seven hours by the late 1950's. Consequently, in 1960, 
the Company moved its driver layover point (sometimes called "division point") from 
Grants Pass to Medford, some 30 mi further south on the highway. Freight destined 
for Grants Pass is currently shipped to Medford where it is transshipped by local 
pickup and delivery trucks operating from the Medford terminal. 

The Company was clearly able to eliminate its Grants Pass terminal and increase 
the number of miles per driver-hour paid for by this change in operations. Moreover, 
there were formerly three such division points between Portland and the San Francisco 
Bay Area. But with the reduction in driving. time brought about by highway improvements, 
the Company was able to reduce these to two in 1960. The shift from Grants Pass to 
Medford was part of this change. Again, it is emphasized that the impact on trucking 
operations, in an economic sense, took place at a definite point in time rather than 
gradually over a long period. 

{Large-scale trucking operations involving long distances and a great many points 
of ·origin and destination are necessarily quite complex. The preceding discussion 
attempts to simplify these complexities while retaining those elements essential to the 
development of this paper-a full and accurate description of all possible operating 
characteristics would be beyond the scope here. Nevertheless, it is believed that the 
generalizations that have been employed will in no way detract from the validity of the 
remaining discussion.) 

Equipment Changes 

Consolidated Freightways has operated a variety of types of equipment over routes 
in the Northwest during the last 25 years. Because of the legal restrictions of the 
States in which it operates, need for flexibility in assignment of equipment geographically, 
variations in terrain, etc., it is infeasible for the Company to maintain a homogeneous 
fleet at one point in time. Moreover, such factors as equipment design improvements 
and changes in legal restrictions are responsible for altering the general composition 
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TABLE 11 

HISTORICAL TRAVEL TIMES FOR BUSES 1, PORTLAND-GRANTS PASS 
AND PORTLAND-SEATTLE 

Travel Time (hr: min) 

Year .Between Portland and Grants Pass Between Portland and Seattle 

Local Express Local Express 

1936 8:53 8:02 6:45 6:45 
1937 8:56 8:08 6:45 5:15 
1938 8:28 7:59 6:30 5:15 
1939 8:28 7:59 6:15 5:15 
1940 8:28 7:59 6:15 5:15 
1941 8:21 7:49 6:15 5:15 
19422 9:38 9:12 6:40 6:40 
19432 9:48 9:46 7:45 7:45 
19442 9:12 8:59 7:45 7:45 
19452 9:12 8:59 7:45 7:45 
1946 8:30 8:12 6:55 5:30 
1947 8:13 8:08 6:40 5:35 
1948 8:25 8:16 6:50 5:35 
1949 8:40 6:44 6:50 5:20 
1950 8:11 6:54 6:40 5:35 
1951 8:11 6:54 6:40 5:35 
1952 8:15 6:23 6:45 5:25 
1953 8:15 6:51 6:45 5:20 
1954 8:15 6:52 6:45 5:30 
1955 8:15 6:27 6:40 5:05 
1956 8:15 6:30 6:45 4:15 
1957 8:15 6:30 6:25 4:15 
1958 8:06 6:40 6:45 4:15 
1959 8:06 6:40 6:35 4:15 
1960 7:46 5:50 6:03 4:15 

1 Figures, representative ti.mes of actual schedules, provided by Western Greyhound Lines. 
2 A 35-rnph speed limit imposed by U.S. Office of Defense Transportation from 1942 through 
1945. 

of the truck fleet over a period of years. The following remarks, then, apply to "typi­
cal" vehicles used by the Company between Portland-Seattle and Portland-Grants Pass. 

Prior to 19381, the Company operated 90-hp gasoline engine, four-wheel tractors 
with full trailers on the subject highways. The horsepower rating of these tractors was 
increased to 120 hp in 1939. The Company converted to diesel-powered tractors in 
1942, rated at 150 hp; and six-wheel tractor, six-wheel full trailer combinations were 
introduced in 1944. 

The next major equipment change occurred in 1948 when 220-hp diesel tractors 
began to be used. The rating of these engines was increased to 280 hp in 1951 and in­
creased again to 285 hp in 1953. Two semitrailers hauled in tandem were substituted 
for the single full trailer beginning in 1955 in order to increase cargo-carrying capac­
ity. No additional significant equipment changes took place between 1955 and 1960. 

It is believed that these changes are similar to those experienced by truck operators 
in other parts of the United states. Inasmuch as technological improvement and the 
continuing search for increased productivity are well established in fact, it is reason­
able to expect analogous advancement in the future. 

lAll dates pertaining to equipment usage are approximate. 
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Travel Time Between Points 

Two methods have been used in an attempt to reconstruct the historical driving times 
between Portland-Grants Pass and Portland-Seattle. The first of these is based on the 
records of a scheduled carrier of passengers, Western Greyhound Lines. Through the 
generous cooperation of the Company, passenger time schedules were provided showing 
departure and arrival times for both express and local buses using the subject highways 
during the period 1936-60. 

Table 11 shows the historical running times between points, and includes only actual 
road times between origin and destination cities. The data pertaining to local buses 
include delay times at local stops and are therefore poor indicators of truck travel 
times. On the other hand, express bus data reflect only time spent on the road between 
origin and destination, and are thus considered to be good approximations of time spent 
by trucks traveling over the same routes. Express bus travel time is shown in Figure · 
9. 
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Figure 9. Express bus travel times ( data from Western Greyhound Lines). 
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TABLE 12 

HISTORICAL TRAVEL TIMES FOR 
1 TRUCKS BETWEEN PORTLAND 

AND SEATTLE 

• Travel Time (hr: min) 
.......... 

~ 
Year Average Sample Driving 

~ 
Size Time . 

.. 1944 15 5:49 
"' ::, 4 1945 7 6:02 0 
% 

1946 3 5:48 
1947 4 5:59 

3 1948 
1949 6 5:48 

net lrovel llm• 1950 
t .......... yeorly GVffagl 1951 7 5:29 

1952 6 5:18 
1953 6 5:26 
1954 
1955 
1956 4 5:04 
1957 8 5:04 

194 4 , .. 9 19a4 18:19 1958 12 4:24 
YEAR 1959 12 5:00 

Figure 10. Truck travel times between 
Portland and Seattle. 

The second method used for determining historical travel times for Consolidated 
Freightways' trucks proved considerably more difficult. It was hoped that records of 
departure and arrival times would have been retained by the Company, but such was 
not the case. At any rate, some of the older drivers were consulted, and they estimated 
driving times between Portland and Grants Pass as follows: 

1938 10 hr 
1943 9 hr 
1947 8 hr 
1960 7 hr 

Fortunately, greater success was achieved with regard to trips between Portland 
and Seattle. Through a series of inquiries in the Portland area, a valuable, though in­
complete, set of driver log books was uncovered. A sample of trip information was 
taken from each of the available log books, the sample being selected in such a way as 
to insure adequate seasonal representation. Actual driving times between Portland and 
Seattle were determined by considering time of departure from one city and time of 
arrival at the next, subtracting all time in stops (for whatever reason) along the road. 
The results are shown in the form of a scatter diagram in Figure 10. Next, yearly 
average driving times were determined by taking the mean of the sample points for each 
year (Table 12). 

The data in Figure 10 show a wide range of driving times, even within a single 
year. This variability is primarily explained by trip-to-trip differences in such factors 
as traffic and weather conditions. Nevertheless, a clear pattern of decreasing driving 
time is indicated-a reduction from about six to five hours seems to have been effected 
during the fifteen years after World War II. (The Greyhound Lines' express bus 
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statistics were approximately 5. 5 and 4. 5 hr, respectively, during this same period.) 
A comparison of travel times between cities for Consolidated Freightways' trucks 

and Greyhound express buses indicates (a) bus times have always been less than truck 
times, and (b) the gap has been narrowing in recent years. The first phenomenon is 
largely explained by the superior operating characteristics of buses, particularly with 
regard to maneuverability in traffic and ability to traverse highways with extreme 
grades. Because continued improvements in highways tend to mitigate these advan­
tages, narrowing of the gap between bus and truck travel times is to be expected. 

All trip times discussed in this section are "pure" in the sense that they exclude 
all routine and nonroutine stops made by the vehicle while traveling from origin to 
destination. Dinner stops, equipment breakdown, etc., have been omitted in order to 
generate unbiased statistics. The preceding discussion of operations, on the other 
hand, included total elapsed time between points. Data from the driver log books 
indicate that an additional 30 to 45 min of delay time per one-way trip should be added 
to driving time in order to compute total elapsed time between Portland and Seattle. 
The Portland-Grants Pass times discussed earlier represent total elapsed time. 

TABLE 13 

DRIVER STRAIGHT-TIME DAILY WAGE RATES1
'

2 

Oregon Contracts Washington Contracts 

Wages per Wages per 
Period 8-Hr Day Period 8-Hr Day 

($) ($) 

11/34 - 11/35 7.75 
12/35 - 7/36 -
8/36 - 1937 8.00 
1937 - 1938 8. 75 

3/41 - 3/43 8.75 1938 - 1941 -
3/43 - 3/44 9.80 4/41 - 11/41 9.00 
3/44 - 3/45 9.80 5/42 - 4/43 10.00 
3/45 - 3/46 10.05 4/43 - 1944 10.00 
3/46 - 10/46 11. 00 1944 - 1945 10.00 

10/46 - 1/47 11.50 1945 - 1946 10. 50 
1/47 - 3/47 11. 75 1946 - 1947 11.25 
3/47 - 5/48 12.00 1947 - 5/48 13.00 
5/48 - 5/49 13.50 5/48 - 5/49 13. 80 
5/49 - 5/50 13.60 5/49 - 5/50 14.36 
5/50 - 5/52 14.00 5/50 - 5/51 14.76 
5/52 - 8/52 15.50 5/51 - 5/52 15.26 
8/52 - 3/54 16.16 5/52 - 5/54 16.16 
3/54 - 5/55 17.12 5/54 - 5/55 17.12 
5/55 - 5/56 17.76 5/55 - 5/56 17.76 
5/56 - 5/57 18.40 5/56 - 5/57 18.40 
5/57 - 5/58 18.96 5/57 - 9/58 18. 89 
5/58 - 5/593 19.76 9/58 - 5/59 19.76 
5/59 - 5/603 20.56 5/59 - 5/60 20.56 
5/60 - 5/613 21.36 5/60 - 5/61 21. 36 

lData source: Teamster's Union contracts. 
a1ine haul drivers only, truck and trailer or tractor and semitrailer over 125 mi. 
3Based on hourly rather than mileage pay. 
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Payments to Drivers 

Hourly Wages. -Determination of wage data is complicated by the various factors 
on which wages are computed. For example, different contracts apply in different geo­
graphical areas2

, wages depend on the type of equipment being operated, and, particular­
ly in recent years, wages may be computed on an hourly or mileage basis. 

The daily straight-time wages given in Table 13 and (Fig. 11) are believed to be 
typical of those paid to operators of commercial vehicles on the Portland-Grants Pass 
and Portland-Seattle highways. Specifically, the wages as shown are based on (a) an 
eight-hour day, (b) payments made to line haul drivers rather than local pickup and de­
livery drivers, (c) operators of truck and trailer or tractor and semitrailer vehicles, 
and ( d) for trips of more than 12 5 mi in length in any one day. Only one increase in 
wages is noted during the World War II period due to government restrictions. Another 
period of relatively stable wage levels occurs around 1950. This is probably explained 
by the Union emphasis on winning increased fringe benefits; e. g. , six paid holidays 
were initiated in May 1950. 

An important though often overlooked aspect of wage payments to drivers is the con­
tractual obligation to provide a minimum number of hours of pay. That is, if a driver 
is called to work on a specific day, the company is obliged to pay him for at least a 
certain number of hours, regardless of the time actually worked. Washington contracts 
required a four-hour minimum pay period until 1943, at which time the minimum was 
increased to eight hours. Minimum periods were the same under Oregon contracts, 
except that the increase from four to eight hours occurred in 1948. It will be recalled 
that the Portland-Grants Pass and Portland-Seattle trips have always involved at least 
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Figure 11. Straight-time daily wage rates, Oregon-based drivers. 

aThis was the case before the late 1950's, but the trend in recent years has been to­
wards uniformity throughout the West. 



Period 

5/58 - 5/59 
5/59 - 5/60 
5/60 - 5/61 

TABLE 14 

DRIVER WAGE PAYMENT SCHEDULE 

Wage Payment ($/mi) 

For Less than 
250 Mi Driven 

0.08% 
0.08% 
0.08% 

lBy one driver without intervening rest period. 

For over 2 50 mi 
Driven1 

0.08% 
0.08% 
0.09% 
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four hours of driving time. Therefore, for all practical purposes, an eight-hour mini­
mum wage should be considered. 

Although both Washington and Oregon wage data are presented, it is probably most 
reasonable to consider only wages paid under Oregon contracts within thEl context of this 
paper. This is so because drivers operating on the Portland-Grants Pas!;i and Portland­
Seattle routes are primarily based in Portland. Moreover, all of the extra (nonscheduled) 
trips operating between Portland .and Seattle originate in Portland. 

Two observations can be made at this point concerning the contractual restrictions 
discussed in the preceding paragraphs. First, proper economic analysis should recog­
nize that only increments in wages paid are relevant. For example, a reduction in 
trip time from seven to six hours clearly results in no incremental decrease in driver 
pay. Furthermore, a reduction in trip time from nine to eight hours not only results 
in a savings of one full hour of wages, but this should be incrementally valued at the 
overtime wage rate. A second observation is that drivers are paid for total trip time 
rather than simply time actually spent driving the vehicle. Thus it is necessary to 
consider the effect of decreased driving time on nondri ving activities (such as rest 
stops) in order to evaluate the economic consequences of highway improvement properly. 

Mileage Pay. -In May 1958, a major contractual change occurred which should be 
of considerable interest to highway economic analysts. At that time, the contracts were 
revised to provide for wage payments to drivers on either an hourly or mileage basis, 
whichever is greater, according to the schedule in Table 14. The point at which the 
mileage rate exceeds the hourly rate occurs at 239 mi. 

An interesting aspect of this "new" type of wage payment is the effect it might have 
in evaluating the beneficial consequences of µighway improvement, for now the analyst 
must consider mileage rather than hourly wage rates in some instances. It is mis­
leading, however, to believe that a reduction of one mile in route length means a cor­
responding reduction of one mile of driver pay. This is so because the most recent 
contracts specify that, in the event of such a reduction, the company may reduce the 
driver's wage only over a period of six years from the date of the reduction at the 
rate of one-sixth per year. For example, suppose a driver has been driving a 300-mi 
route and the highway has been improved to the point where the route is now only 294 
mi. The driver's pay will then be reduced by $0. 091/a per trip each year over a period 
of six years, until it has finally been reduced by $ 0. 54%. Thus, even under the mile­
age payment plan, there is a time lag between the date of the improvement and the date 
at which the improvement is fully economically meaningful to the company. During the 
six-year postimprovement petiod, both the drivers and the company share in the benefits 
in varying proportions. 

Incremental Fringe Benefits. -There are, of course, costs associated with so-called 
fringe benefits which add to the variable cost of driver labor. Consolidated Freight­
ways reports the following categories of fringe benefits, most or all of which are paid 
under the various contracts: 

1. State workmen's compensation. 



42 

2. State W1employment. 
3. Federal W1employment. 
4. Federal Insurance Contributions Act (FICA). 
5. Health and welfare. 
6. Pension. 
7. Holidays. 
8. Vacations. 
9. Cost of living increases. 

Although most of these are fixed in the sense that their cost is independent of the driver's 
direct wages, some of them are meaningful when considered incrementally. That is, 
state compensation, vacations, and cost of living increases vary directly with gross pay 
and thus should be considered by the highway economic analyst. That is, a reduction 
in $1. 00 of driver wages also results in a decrease in the corresponding appropriate 
fringe benefits. The incremental fringe benefits recently paid by Consolidated Freight­
ways are summarized in Table 15. 

There are other fringe benefits, such as state unemployment and FICA, which are 
also bas ed on wages; e.g., F ICA is presently 3% percent of the first $4,800 of annual 
earnings. But inasmuch as drivers usually earn far in excess of these base amounts, 

TABLE 15 

INCREMENTAL FRINGE BENEFITS1 

Type of Date Minimum Rate 
Employment of Benefit (yr) Benefit 

Washington Workmen's 
Compensation 1958 3. 79% of gross wages 

1959 4. 28% of gross wages 
1960 4. 24% of gross wages 
1961 4. 57% of gross wages 
1962 5. 06% of gross wages 

Oregon Workmen's 
Compensation2 1958 0. 790% of gross wages 

1959 0. 605% of gross wages 
1960 0. 682% of gross wages 
1961 0. 737% of gross wages 
1962 O. 825% of gross wages 

Cost of living increases 8/1/59 $0. 01 above regular 
contract increases 

2/1/60 $ 0. 02 above regular 
contract increases 

8/1/60 $ 0. 01 above regular 
contract increases 

2/1/61 $0. 02 above regular 
contract increases 

Vacations 1961 13 1/52 of gross pay 
3 2/52 of gross pay 

11 3/52 of gross pay 
18 4/52 of gross pay 

;Data provided by Keith Anderson, Cost Accountant, Consolidated Freightways, Inc. 
aworlanen's Compensation rates in Washington are compulsory and Oregon is self-insured. 
This is reason for large variations in percentages. 
avacation benefit for drivers having less than one year's service, but hired prior to 
July 1, 1961, was 1 /

35 
of gross pay. 
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TABLE 16 

SUBSISTENCE PAY AT DIVISION POINTS1 

Contracts Period 
Subsistence Pay per 

Day 

Oregon 

Washington 

Before 1946 
5/1/46 - 5/1/48 
5/1/48 - 5/1/51 
5/1/51 - 5/1/52 
5/1/52 - 5/1/53 
5/1/53 - present 

Before 1947 
1947 - 1949 
1949 - 11/1/50 
11/1/50 - 5/1/53 
5/1/53 - present 

1Data source: Teamster's Union contracts. 

($) 

0.00 
1.00 
1. 50 
2.00 
3.00 
4.50 

0.00 
1.00 
2.00 
3.00 
4.50 

they have no relevance in an incremental sense. That is, a small incremental re­
duction in driver wages will not affect costs due to these fringe benefits. 

Subsistence Allowance. -Beginning in 1946 (Oregon) and 1947 (Washington), contracts 
have provided for daily subsistence payments to drivers away from their home termi­
nal. For example, Portland-based drivers hauling a load to Seattle one night and re­
tur ning the following evening are to be paid a subsistence allowance for the day spent 
in Seattle. (In this example, only one subsistence payment is allowed,) These allow­
ances, as specified by the Oregon and Washington contracts, are given in Table 16, 

These subsistence payments are of interest to the highway economic analyst because 
they may be affected by highway improvement. For example, consider the recent changes 
in operational scheduling for trucks traveling between Portland and Seattle. As soon as 
the highway improved to the point where a driver could make a roundtrip in one shift, 
subsistence payments were no longer necessary. Furthermore, when the number of 
division points for trucks moving from Portland to the San Francisco Bay Area was re­
duced from three to two, an additional subsistence payment was thereby eliminated. 
The economic value to the company of highway improvement, therefore, may consist 
of reduction in subsistence allowance costs in addition to savings in driver wages. Al­
though Consolidated Freightways has no readily available data indicating the magnitude 
of these savings, they are believed to be substantial. This clearly appears to be a 
fruitful area for further research. 

SUMMARY AND CONCLUSIONS 

Highway Expenditures and Operating Benefits 

The two preceding sections, taken together, indicate the effect of highway expendi­
tures on the operations of Consolidated Freightways' trucks using the subject highways 
during the period 1935-60. Clearly, the states of Oregon and Washington have expended 
large sums of money in constructing, improving, and maintaining their highway systems 
dur ing this period (Table 17). Moreover, t he largest portion of these expenditur es has taken 
place during the most recent decade. Through 1953, the cumulative (adjusted) construc­
tion and improvement expenditures totaled $34,422,000 for the highway between Port­
land and Grants Pass; at the same time, the total was $44,503,000 for the highway be­
tween Portland and Seattle. In both instances, more dollars were expended during the 
last seven years of record (1954-60) than throughout all the preceding years. 

It is equally evident that these expenditures have resulted in marked improvement 
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TABLE 17 

CUMULATIVE CONSTRUCTION AND Th1PROVEMENT EXPENDITURES ON 
SUBJECT filGHW A YS 

Expenditure1 ($) 
Highway 

Portland-Grants Pass 
Portland-Seattle 

Before 1935 

18, 215,000 
19,641,000 

1Cost data after 1935 adjusted by State construction cost indexes. 

Through 1960 

89,081,000 
91,061,000 

in operations for vehicles using the highways. For example, Consolidated Freightways' 
trucks traveling between Portland and Seattle in 1947 required approximately six hours 
for the one-way trip, By 1959, this had been reduced to less than five hours, allowing 
the Company to make considerable changes in its operations. Western Greyhound Lines 
experienced similar benefits; their express buses traveling between Portland and Grants 
Pass improved their travel time from approximately eight hours in 1936 to less than 
six hours in 1960. 

Still another benefit resulting from highway expenditures is indicated by the traffic 
density data of Table 9. Here, measurements of ADT were taken before and after im­
provement of the highway to freeway standards. The demonstrated increase in ADT 
suggests that it is appropriate to consider that congestion would have increased travel 
times unless highway facilities had been improved. That is, expenditures for construc­
tion, improvement, and maintenance not only reduce highway distance but also are 
necessary to mitigate the effects of increased traffic density . In a sense, it is neces­
sary to run in order to stand still. 

It is dangerous to present historical statistics in a study such as this one, because 
there is frequently a tendency to extrapolate the data without justification. This com­
ment has particular relevance to the data concerning reductions in route length during 
the 25-year period. Although the "excess" distances (number of miles in excess of the 
straight -line distance between points) for both the Por tland-Gr ants Pass and Portland­
Seattle highways were almost halved between 1935 and 1960, it is not r easonable to 
assume that reductions will take place in the future on a similar scale. As noted earlier, 
such factors as population centers and topography define a traffic lane fairly rigorously. 
Thus, it is more reasonable to expect that future improvements will be designed not so 
much to decrease highway distance as to result in such benefits as improved traffic flow 
and accident reduction. Where distances will not be decreased, operating costs will be 
increased as speeds increase; hence, considerations of the "trade-off" between decreased 
time and increased vehicle-operating costs will become a subject of even greater inter­
est to highway economic analysts. 

Time Lag 
Examination of the operating characteristics of Consolidated Freightways' trucks 

on the Portland-Grants Pass and Portland-Seattle highways clearly indicates a consid­
erable lag between the point at which time is saved and that at which it can be utilized 
in an economic sense. The large sums of money spent for highway construction, im­
provement, and maintenance have resu lted in decreased t ravel times between origin 
and destination cities. (The inverse relationship between highway expenditures and 
vehicle speed is evident, despite the increase in traffic density during the 25-year 
period.) Nevertheless, it has been demonstrated that the Company was unable to take 
advantage of speed increases until trip time was reduced to the point where operations 
could be drastically revised. 

The lag between physical realization and economic utilization has essentially two 
interdependent aspects. The first of these, of course, is the lag as measured in num-
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ber of years. For example, it has been shown that time saved by Consolidated Freight­
ways' trucks between Portland and Seattle in, say, 1948, was worthless until about 1958 
when a one-shift turnaround became feasible. An economic analysis attributing dollar 
benefits to the Company in 1948 would therefore have been in error. That is, the assump­
tion by analysts, so widely held currently, that time savings necessarily have immedi­
ate economic value, is fallacious in principle. 

The second aspect of this phenomenon is the dollar value of time savings. If time 
cannot be economically utilized when it is saved, it obviously has no value whatsoever­
at least as far as the Company is concerned. But what is its value when utilization 
finally takes place? The importance of this question is evident when one considers that 
present methodology normally bases the dollar value of time on current wages. For 
example, an analyst evaluating the benefits of a highway improvement in, say, the fall 
of 1948, would probably have credited the project with $1,687 ($13. 50 + 8) for each 
hour of commercial vehicle time saved (using the average straight-time hourly rate). 
However, if the hour saved does not become economically meaningful until 1958, then 
a value of $2. 47 ($19. 76 + 8) may be more appropriate. (This simple example does 
not imply that the author favors basing the value of time on straight-time hourly wages. 
It is only used here to indicate roughly the magnitude of changes in the parameter which 
take place over the span of time between physical realization and economic utilization. 
Nevertheless, because all present schemes for deriving time value are primarily based 
on driver wages, these remarks are appropriate3

.) 

The primary reason for the lag between the point at which time is "released" by 
highway improvement and the point at which it becomes economically useful to the car­
rier is the operational characteristics of the individual company. In the case of Con­
solidated Freightways' operations between Portland and Seattle, for example, time 
saved could not be used until a turnaround during a single shift was made possible. 
An additional reason for this lag may be restrictions imposed by the particular Union 
contract governing the drivers. It has been noted that drivers are not allowed to handle 
freight at the origin or destination terminals. If they were, then "released" driving 
time could be utilized by the Company. Moreover, the employer does not have com­
plete freedom to alter existing work practices, at least not from a practical point of 
view. Both the new turnaround scheduling at Seattle and the change in "division point" 
locations from Grants Pass to Medford were effected with the concurrence of the Union. 

Economic Value of Time Saved 

From the point of view of the company, wages cannot be saved until the driver is 
allowed to perform the same amount of work in less time, where "time" refers to that 
which is paid for and not the length of time taken to perform a given task. Because 
the value of time savings is largely dependent on the operating characteristics of the 
carrier, it follows that evaluating savings at the straight-time driver wage rate is in­
appropriate. For example, a highway improvement that reduces trip time from eight 
to seven hours has no value to the company. If an improvement reduces trip time from, 
say, five to four hours, and if this reduction allows the drivers to make a turnaround 
in one shift, then the last added improvement effectively results in a four-hour saving 
in driver wages. And if an improvement results in a driving time reduction from nine 
to eight hours, then the hour saved should be evaluated at overtime rather than straight­
time wage rates. Moreover, because it is the total of all consequences of a project 
which is relevant, proper economic evaluation must include incremental fringe benefits 
such as those discussed earlier under "The Highway User." 

Of course, certain economic benefits may accrue to the carrier as the result of 
highway improvement, even if driver wages may not be immediately reduced. In some 
cases, for example, drivers are allowed to perform nondriving activities at the origin 
or destination terminals. (These instances are rare among unionized drivers in the 
West.) other opportunities for economically using savings in driver time occurs with 

3 Wage inflation presents no problem lUlder certain conditions (g, p. 6). 
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regard to scheduling terminal activities and elimination of subsistence payments at 
"layover points." Still another benefit to the carrier occurs if a time saving permits 
the same amount of freight to be carried with fewer units of road equipment thereby 
reducing the carrier's capital costs. 

It is clear from the preceding remarks that there are a number of economically 
meaningful consequences of reduction in driving time. But it is equally apparent that 
neither has time economic value (to the carrier) as soon as it is released, nor is its 
value measured by straight-time driver wages. Such assumptions, presently in vogue 
among highway economic analysts, are conceptually invalid and their continued un­
questioned acceptance will in some instances lead to the selection of economically in­
ferior alternatives. (There have been some recent attempts to establish the value of 
time in a more reasonable manner, but all present methodology persists in the assump­
tion about timing of these benefits. ) 

The Future 

In addition to verifying or disproving a given thesis, historical evidence of the type 
presented in this paper can also be used to indicate what may be expected in the future. 

Additional reduction in vehicle travel time between Portland and Seattle will allow a 
greater percentage of single shift round trips because present one-way travel time of 
four and one-half to five hours has resulted in only about 40 percent of the schedules 
taking advantage of the round trip. Variability in (a) road time and (b) departure time 
from the origin terminal still causes a large percentage of the schedules to arrive at the 
destination terminal too late for return during the same shift. It is reasonable to expect 
that continued reductions in trip time will increase the number of schedules that are 
beneficially affected although, due to certain other operating characteristics, it is 
doubtful that 100 percent utilization will ever be accomplished. Future vehicle speed 
increases between Portland and Grants Pass ar.e not as likely to yield significant eco­
nomic benefits as those that are in prospect between Portland and Seattle. 

Contractual provisions for sharing time savings between management and labor were 
discussed in the section on "The Highway User." This occurs, itwillberecalled, when 
drivers are paid on a mileage, rather than time basis. Under this payment schedule, 
wages saved as the result of a reduction in trip length revert to the company at the rate 
of one-sixth a year for six years. Because contracts are subject to renegotiation, it is 
possible that future contracts will be written so as to "freeze" the route length for wage 
payment purposes, to allow the company to take full advantage of the savings, or to 
share the benefit on some other basis. In any event, this is an obvious example of the 
effect of labor-management contractual provisions on the value, as well as the timing, 
of benefits accrued as the result of highway improvement. 

Future contract changes that will also be of interest to highway analysts are those 
relating to wages and fringe benefits. The steady increase in wages over the years 
since 1935 has been indicated and it seems reasonable to assume that the trend will 
continue. If all cost factors (other than capital costs) increase at the same rate, then 
this presents no problem. But, if this is not the case, analysts will have to take note 
of these changes and make appropriate adjustments to input data used in highway eco­
nomy studies. Statistics presented earlier in this paper indicate that the problems of 
prospective rate of increase in wages and its proper treatment in economy studies are 
worthy of further research. 
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