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Use of highway right-of-way by public utilities presents a multi-
facet cost vs benefit vs equity question. Reliable information as 
to the costs and benefits is essential to the delineation of valid 
lines of consideration and the interpretation of the economic con
sequences of possible courses of action. Sampling surveys of 
operating procedures and records of Utah public utilities have 
thrown light on several aspects of these costs and benefits. 

The alternatives available to the regulatory commissions or 
legislatures are limited to three "pure strategies"—(1) complete 
prohibition of use of highway right-of-way by utilities, (2) per
mission to utilities to use right-of-way upon payment of some 
specified tax or fee, (3) free use of right-of-way by utilities-or 
a mixture of these "pure strategies" for application to different 
types of roads and/or in different areas. A weighted combination 
of the economic implications of the "pure strategies" indicates the 
aggregative economic effect for an area. 

• ECONOMIC EVALUATION of the question of use of the highway right-of-way by 
public utilities presents a multifacet cost vs benefit vs equity problem. It is not the 
purpose of this report to present over-all conclusions, but rather to delineate the 
valid lines of consideration and to interpret the economic consequences of the possi
ble courses of action that may be selected by the regulatory commissions. Generally, 
the course of action for which the net benefit or value exceeds cost by the greatest 
amount is the one that is economically most desirable, provided that the sociological 
effects are also evaluated in the determination of benefits and costs. Therefore, any 
policy evaluation must weight the quantitative and the qualitative aspects of all appli
cable direct benefits and/or costs to the highway users, to the utilities and their cus
tomers and stockholders, and the desirability of the action from the standpoint of 
society as a whole in the allocation of resources. Certainly, in the interest of equity, 
the incidence and terminal effects of the costs and benefits must be included as part 
of the evaluation. This report wi l l in turn discuss the costs and benefits from use of 
the public right-of-way by utilities and then the economic considerations associated 
with the policy alternatives available to the regulatory commissions or legislatures. 

Before the discussion, i t should be recalled that utilities are subject to public 
regulation as to operating procedures, service requirements, and profits. Some of 
the objectives and problems of utility regulation by the public service commissions 
are important to the investigation. For any industry supplying electricity, natural 
gas, telephone service, water, or sewage disposal, the technological requirement of 
a distribution network or wire or pipe place them in the category of "natural monop
oly. " A single f i r m , m each instance, can more cheaply satisfy the demand m an 
area than could two or more f irms with duplicate distribution facilities. The telephone 
industry is a natural monopoly for the additional reason of the nature of its product, 
that each phone may be most conveniently connected with every other phone. 

Ordinarily, a natural monopolist operates under conditions of steadily decreasing 
average cost; that is, as the utility increases output to satisfy a greater demand for 
the service, the average cost of producing each unit of output becomes less. Faced 
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with this industry situation, regulatory commissions are usually authorized to set such j 
prices as wi l l yield the regulated f i r m a "fair return on a reasonable investment." It 
is not enough for the regulatory agency to enforce some rate of return on the invested 
capital in the regulated f i r m , but the criterion of "prudent investment" must be estab
lished and operating efficiency investigated. If the owners of the f i r m were eager to 
make that rate of return on sti l l more invested capital, they would have an incentive 
to invest more capital in the business than would be necessary for efficient operation 
of the f i r m at the actual production output. Similarly, if the private operators were 
permitted to make a specified return irrespective of their operating costs, they would 
have a greatly weakened incentive to keep these costs to a minimum. Therefore, in 
the interests of efficient regulation, the public utilities commissions must compel a 
smaller percentage return whenever the production appears to be less than "reasonably" 
efficient. Also, contrary to the popular belief that the central purpose of regulation of 
the industries is to prevent abnormal monopoly profits, the commissions should con
sider the objective of improving the efficiency of resource allocation. 

Diagramatically, the typical situation for a natural monopoly is similar to Figure 1. 
AC is average cost in the economic sense, including the rate of return on investment. 
The shape of the AR, average revenue or demand curve, does not influence the rela
tionships for this situation. Without regulation the f i r m would produce at the profit 
maximizing output, qj^j, and sell at the price, Pĵ .̂ (The decreasing trend in average 
cost as depicted by the AC cost curve has nothing to do, of course, with the changes 
in the costs of the factors of production over time and the resulting effect on the rela
tive cost of one period as compared with another.) 

A price less than average cost (AC) may. sometimes be preferable from the stand-
pomt of improving the efficiency of resource allocation. Although there is understand
ably quite a general reluctance on the part of the public to provide the public subsidies 
required by the lower price, usually everyone can be persuaded that a public subsidy 
IS desirable when some "necessary" public utility cannot be operated except at a loss, 
no matter what the price or fare. There is considerable precedent, particularly in 
some of the larger cities or in rural areas for this type of action. The amount of the 
subsidy is represented by the rectangle abed in Figure 1, with a price Pg and output 
Qs-

MarginaI 
Revenue 

Average 
Revenue 

Average Cost 

Marginal Cost 

qm qr qs Quantity 

Figure 1. Cost and revenue curves showing typical situation for natural monopoly. 
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COSTS AND BENEFITS 
There are a number of costs and benefits associated with utility use of roads, streets, 

and highways. Some are essentially qualitative and no dollar figure may be attached. 
Technical problems associated with utility operational procedures have generally all but 
precluded the quantification of most of the others. However, rational policy decisions 
can be made only on the basis of adequate, reliable information. Therefore, an at
tempt has been made to obtain data that wi l l throw light on these actual costs and bene
f i ts . Al l of the following applicable costs and benefits must be considered. 

Costs 
There are three general categories of costs associated with utility use of highway 

right-of-way: effects on actual vehicle operation, effects on construction and mainte
nance costs of the highway system, and aesthetic effect of utility poles. 

Road Construction and Maintenance. —The costs of construction and maintenance of 
of the road network may be affected in two ways. First, provision for reimbursement 
of the utilities for the costs of relocation of their facilities when the right-of-way is 
moved wi l l , in some instances, have a significant effect by increasing the total cost of 
construction. The arguments pertaining to this question are discussed later. 

Second, from the standpoint of the best allocation of resources the utilities generally 
argue that highway planning should take into consideration the "multiple use aspects 
of public rights-of-way." Economically, the reasoning for this point is valid provided 
proper weighting is given to the various classes of users, their relative importance, 
and the costs of modification of highway construction to satisfy the particular require
ments of the utility users. An example of extreme and economically unsound modifi
cation of road design to meet utility requirements might be provision for interurban 
electric lines on the public right-of-way in rural areas. On the other hand, it may be 
desirable to make these provisions and modifications within an urban area. 

Traffic Flow. —The effect of the presence of public utilities on highways on flow of 
traffic 4nd the accompanying inconvenience and cost to the highway users is partially 
dependent on the type of roadway involved. Whenever something impedes the move
ment of traffic, there is a direct economic loss to the users. Sometimes i t wi l l be 
as obvious as the additional cost of out-of-pocket wage payments to truck drivers who 
were slowed or halted, and the associated cost of the capital equipment (e.g., the truck) 
domg less than the optimum amount of work during the period. In other instances the 
loss takes the form of time lost by the individual driving his automobile to work, on 
the job, or even on his vacation. In any event, anything that slows the flow of traffic 
IS negating some of the original cost of construction of the highway, which was designed 
to maximize the safe flow of traffic for the money expended. 

This problem appears to be of primary importance, with respect to utilities as a 
causal factor, in the urban areas where the right-of-way is relatively narrow so that 
the distribution networks are located either immediately adjacent to or under the 
traveled roadway. In rural areas, where the utilities locate along fence lines of a wide 
right-of-way or where the traffic is very light, this problem is not significant. Whether 
the utility facilities are located on public or private right-of-way it wi l l sti l l be neces
sary for the distribution networks to be constructed across the roadways and therefore 
there are delays which cannot be eliminated. The possible exception to the last state
ment would occur when the length of "drop" from the electric power or telephone Imes, 
located on private right-of-way, is so great across a wide right-of-way that dual dis
tribution networks have to be installed on either side of the highway, eliminating most 
of the crossovers. 

Vehicular Maintenance. —The effect on vehicular maintenance expense, resulting 
from streets that have been torn up because of utility operations, is closely associated 
with the preceding question. Again, this is primarily an urban problem. It is impos
sible to draw any conclusions regarding the net effect when one considers the other 
operations that also tear up the streets. 

Safety Considerations. -Safety aspects must also be considered. Utility poles and 
vehicles owned by utility companies that are stopped to service facilities constitute an 
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accident hazard. For example, entrance or exit of slowly moving vehicles into or 
from moving lines of traffic particularly on high-speed, high-volume routes have been 
recognized by all turnpike and throughway authorities and designers as a serious po
tential safety hazard. Ther^ore, long runways at all authorized entrances and exits 
permit a vehicle to attain speed or to slow down sufficiently out of the major traffic 
flow. Utility company vehicles servicing lines would, of course, be unable to acceler
ate or decelerate except on the shoulder of the main roadway. 

The Massachusetts investigation (2) of the economic costs of motor vehicle accidents 
points up the significant loss to society accruing from motor vehicle accidents. How
ever, none of the published data may be directly applied in the evaluation of the signif
icance of fixed objects or of starting or stopping vehicles on the periphery of the road
way as causes of accidents. The similar Utah investigation being conducted by the 
Research Department, State Road Commission of Utah has some preliminary data on 
the economic cost of passenger car accidents. The investigation of accidents involvmg 
trucks was initiated during 1959. 

Landscape Preservation. —The marring of the landscape by electric power and 
telephone poles represents another definite, although nonquantifiable, economic cost 
to the users of the highway. On the other hand, i t makes little difference to the pass
ing traveler, f rom the aesthetic standpoint, whether poles are located along the edge 
of the right-of-way or if they are located on private property a short distance from the 
roadway. 

The U. S. Forest Service has recognized the economic value of natural scenery in 
the forest areas and has therefore severely restricted the use of the highway right-of-
way through the primitive areas. This can be done effectively, however, only because 
the agency maintains control of the adjacent areas as well as the roadway. 

Transmission lines, the type ordinarily found in the primitive areas, usually do not 
follow highways because of the relatively high cost per mile. Because these transmis
sion facilities follow a straight line as nearly as possible, this restriction by the 
Forest Service has a relatively minor effect on the utility's operations. 

Accrued Benefits 

The economic arguments for permitting the utilities to use the rights-of-way that 
were primarily acquired for highway purposes lean heavily on the economic desirabil
ity of multiple use of scarce land resources and on the savings m resources of labor, 
materials, etc., that are supposed to accrue in the construction and maintenance of 
the distribution facilities. 

Lower Rates. -Insofar as lower rates accrue from real benefits that come about as 
the result of multiple use of the public right-of-way, there is economic justification 
for utility distribution lines along the highways. This is not true when the benefits 
accrue to one group at the expense of another. 

Faced with a declining cost curve (Fig. 1), utilities would be able to expand produc
tion to satisfy the increased demand for products and services for consumption at the 
lower rates that should arise as a result of the lower costs and proper supervision by 
the State regulatory agency. Utility use of the highway right-of-way eliminates the 
out-of-pocket costs paid to the private land owner and the engineering and acquisition 
costs of running the line on private property. Because these costs are included in the 
rate base, the payment of a return on the investment that would be required for these 
facilities if an off-highway location were used does not have to be paid by the utility 
customers when the lines are on the public right-of-way. 

Tables 1 and 2 summarize the easement costs for the Utah Power and Light Com
pany and the Mountain States Telephone and Telegraph Company, the two major utilities 
m the State that have overhead lines. The most striking thmg about the data is the wide 
variation in the amount paid per unit. In the case of the power company most of the 
easements required no payment, yet for the years checked it was necessary to pay as 
high as $150 for the right to place one distribution pole or one guy wire on private 
land. The mean cost per unit including payment to the land owner and acquisition 
costs was $23.68 for easements where there was a payment for land. Where no pay-
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ment to the land owner was required, the average cost to the power company was still 
^13. 75 per hole for engmeermg, recording, expenses of the land, men, etc. 

Figure 2 shows that for that for each of the four years the median cost was zero and 
also shows the number of payments under $10 and the payments of $10 or more. 
Salt Lake County zoning ordinances now require that a 5- to 10-ft easement for faci l 
ities be provided at the rear of the lots in new subdivisions. Most municipalities and 
counties are now adopting a similar ordinance. This would account for the high per
centage of no-cost easement recorded by the utilities. 

The easement costs of the telephone company followed a somewhat similar pattern 
although the average payments were lower. This lower average is the result of two 
factors. First, telephone poles are relatively easy to move; therefore, the telephone 
companies pay the minimum amount for an easement. Second, phone operations are 
predominantly urban where many utility corridors are provided. In the case of con
duit, the costs are about the same as the gas company for an "iron clad" recorded 
right-of-way. Comparable to the $23.68 power company average, the telephone unit 
costs varied from $12.65 to $17.52 for the three years checked. 

TABLE 1 
NUMBER AND PAYMENTS FOR EASEMENTS ACROSS PRIVATE LAND, 

UTAH POWER AND LIGHT COMPANY, 1955-1958 

Division 1955 1956 1957 1958 Total 

All: 
No. of units 1,149 792 1,051 1,391 4,384 
Mean payment/unit ($) 3.30 3.89 3.59 2.25 3.14 
Median payment/unit ($) 0.00 0.00 0.00 0.00 0.00 
Standard deviation ($) 20.40 22.75 23,61 20.21 21.59 

Salt Lake: 
No. of units 223 172 292 637 1,324 
Mean payment/unit ($) 1.73 6.95 1.27 1.41 2.15 
Median payment/unit ($) 0.00 0.00 0.00 0.00 0.00 
Standard deviation ($) 15.96 41.92 8.10 9.58 5.77 

Ogden: 
No. of units 211 99 191 160 661 
Mean payment/unit ($) 6.75 1.87 11.49 5.97 7.20 
Median payment/unit ($) 0.00 0.00 0.00 0.00 0.00 
Standard deviation ($) 40.10 11.75 51.69 50.01 43.84 

Preston: 
No. of units 387 357 349 270 1,363 
Mean payment/unit ($) 3.68 4.12 2.59 1.85 3.15 
Median payment/unit ($) 0.00 0.00 0.00 0.00 0.00 
Standard deviation ($) 35.84 14.57 9.12 29.24 11.45 

Southern: 
No. of units 328 164 219 324 1,036 
Mean payment/unit ($) 1.71 1.41 1.38 2.40 1.81 
Median payment/unit ($) 0.00 0.00 0.00 0.00 0.00 
Standard deviation ($) 9.27 9.67 7.46 16.09 11.61 

All (summary of easements^): 
No. of units 405 306 333 344 1,388 
Mean payment/unit ($) 9.37 10.07 11.33 9.10 9.93 
Mean cost/unitb ($) 23.12 23.82 25.08 22.85 23.68 
High payment/unit ($) 150.00 100.00 100.00 50.00 150.00 
Division Ogden Salt Lake Ogden Salt Lake Ogden 

& Preston 

fFor which payment was required. 
Including estimated acquisition costs. Special study by accounting department of com
pany showed for 19$8 cost of acquiring easements was U38 percent of payments made for 
easements. However, due to costs for engineering, recording, etc., associated with ac
quisition of "free" easements, a more reasonable figure would be mean cost of $13.7$ 
per easement plus payment to landowner. 



38 

TABLE 2 
PRIVATE RIGHT-OF-WAY COSTS, THE MOUNTAIN STATES 

TELEPHONE AND TELEGRAPH COMPANY, 1955-1957 

Item 1955 1956 1957 

Number of poles in sample 755 460 209 
Mean cost per pole^ ($) 12.65 15.56 17.52 
Standard deviation of payments 

per poleb ($) 14.04 18.41 21,67 

^Including engineering and acquisition costs. 
"For private right-of-way including acquisition and engineering. 

K E Y 

Poyment of $10 or more 
Payment of some 
consideration up to $10 

}L'l'.i3 $0 No payment 

Median 

Median , 

Median 

1955 1956 1957 1958 

Figure 2. Number of distribution line easements, classified by unit cost, Utah Power & 
Light Company, 19^5-1958. 
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T A B L E 3 

E S T I M A T E D MINIMUM I N C R E A S E D COSTS T O U T I L I T Y C U S T O M E R S R E S U L T I N G PROM P A Y M E N T S F O R E A S E M E N T S 
AND E N G I N E E R I N G COSTS I F A L L E L E C T R I C P O W E R DISTRIBUTION U N E S AND P R I V A T E T E L E P H O N E U N E S 

W E R E M O V E D F R O M P U B L I C ROADS AND S T R E E T S IN UTAH 

Sample Bas i s 
Utah Power and Light Co. Mountain SI tales T e l & T e l Co Total Sample Bas i s Paid Easements 1955-58 Private Eaj sement Costs 1955-57 

Total 

Number of units^ 1,388 1,424 
Avg cost per imit ($) 9.93 
Acquisition expense 13 75 
Total cost 23 68 14.30 
Increased customer cost per 

3.36 2 03 per umt ^ ^ 
Number of umts to be moved 

3.36 2 03 
119,800 

E l e c t r i c distribution 57,900 -- — 
Telephone — 61,900 

320,200 Annual mcreased cost to customers ($) 320,200 
E l e c t r i c distribution 194,500 — 
Telephone — 125,700 

^Easements on private land are usually paidfor at rate of some specified amountper hole to provide for guy wires as well as poles. 
^^Breakdovn not available 
'Return at S 25 percent after taxes Cost based on an accounting estimate of tax obligations of Utah utUities for recent years 
''Adjusted for estamated duplication where new right-of-way need not be acquired 

An attempt was made in Table 3 to estimate the minimum expected mcrease in rates 
that would have to be borne by the utility customers to compensate for the easement 
and engineering costs that would accrue if these utilities were denied the use of the 
streets and highways. The estimates are very rough because of the differences in spac
ing and in the number of guy wires required from area to area, and because of the l i m 
itations of a crude estimate of the amount of duplication where the utility has feeder 
lines on the street and also service poles located in the back yards. These estimates 
represent a minimum because they are based on payments for easements when the land
owner often desired the service. If the landowner already had service, there is little 
question that he would require a higher fee for the right-of-way. Based on these his
torical costs and at the current 6.25 percent rate of return, the consumers would have 
to pay an additional $320,000 per year to compensate these two types of facilities for 
their increased investment in "plant" accruing from acquisition and payments for ease
ments. 

Natural gas distribution lines are almost 100 percent on public rights-of-way in the 
urban areas. Mountain Fuel Supply Company reports that the only feeder lines on p r i 
vate built-up residential land are those that were m before the housing was developed 
in the area. On the other hand, their major transmission lines are usually on private 
property, where generally they have been able to pay a uniform set fee per rod because 
the buried lines do not interfere with agricultural activities. Mountain Fuel, the only 
distributor of natural fuel gas in the State, indicates that many of the small towns where 
it is now in the process of inaugurating service "may not be piped" if the opportunity 
to use the streets were eliminated (3). The Company is close to marginal so that any 
mcrease in costs would possibly extend the investment payout period enough to preclude 
the installation of natural gas service and distribution facilities for the town. 

Table 4 summarizes the costs associated with the last significant acquisition of private 
right-of-way by Mountain Fuel Supply Company. This occurred during 1957. Unfortu
nately these data are not strictly comparable to those for the power and telephone compan
ies; however, as noted, they represent the only information available. The data actually 
represent high-pressure feeder mains which are more like the power company transmis
sion line. In practically all other instances where private land was crossed, the owner 
of the land was interested in obtainii^ service; only a few rods of right-of-way were in
volved, and the easement was obtained for the payment of $1. On the basis of the 1957 ex
perience a capital expenditure of over $3 million would be required to obtain easements 
for all natural gas lines on roads. At the current rate of return allowed by the Utah Public 
Service Commission this would necessitate increased rates for the customers, which 
would in turn provide about $426,000 per year to the natural gas distributor. 

Only a minimum mileage (dictated by engineering considerations and location of 
water source) of the water and sewer lines in Utah is located off the highway and street 
rights-of-way. For both types of utilities there is less than 8 percent on private right-of-
way. Again, the cost of obtaining easements, if the use of the public rights-of-way were 
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TABLE 4 
PRIVATE RIGHT-OF-WAY COSTS, MOUNTAIN FUEL SUPPLY COMPANY, 1957* 

Cost($) Cost per Unit ($) 
Feeder Main Type ^ ^ Ac. and ^ , , ? r,^^ Wtd. Avg. 

Purchase ^ng.^ Total ^Ijnd Rod ^ ^ . ^ ^ 

12-in. high-press. 13,005 17,687 30,692 7,335 4.18 
4.33 1,385.60 

20-in. high-press. 31,169 21,454 52,623 11,920 4.41 

^ost recent significant acquisition of private right-of-way by company. 
Including payroll overhead. 

Withdrawn, would result in increased rates for the consumer. At the present time 
available data are not adequate to permit even an educated guess as the the magnitude 
of these increases because of the negligible amount of experience of these usually 
public-owned utilities in acquiring private rights-of-way for their distribution systems. 

Lower rates mean reduced out-of-pocket expense for various classes of customers 
of the utilities. If the individual home customer is paying less for the same utility, he 
has more money to spend on consumption goods or services. The additional goods 
purchased may be locally produced or they may be shipped in from some other area, 
benefiting manufacturers, transportation companies, and marketmg organizations. 
Also, local commercial and industrial operators paying less for utilities are in a posi
tion to pass on savings to their local and national customers. 

Further, economics have shown that whenever income increases for any reason, 
consumption wi l l also increase by some amount. This creates an additional increment 
of income, which in turn leads to more income and more spending and hence to another 
increment of income, and so on. The ratio of the total increase in income, from this 
succession of effects, to the original increase is called the "multiplier." Economists 
generally estimate this multiplier at between 2.0 and 3.0. Thus an increased expendi
ture of $1 million would have an over-all effect on the local and national economy of 
mcreasmg consumption by $2 and $3 million. 

Payment of fees to land owners and investors in the utilities would naturally increase 
their income. However, the propensity of these usually higher income individuals to in
crease their consumption expenditures is less than the propensity to consume of indi
vidual householders, for example, who must spend most of their income on food, 
clothing, and shelter. Therefore, the social gain balance is economically tipped in 
favor of the utility users as opposed to the landowners and investors provided the bene
fits are not gained at the expense of the highway user. 

Resource Utilization. —Multiple use also implies better utilization of scarce re
sources, which in turn implies a social gain. First, less land is used. There is no 
loss trying to cultivate around telephone or power transmission poles. There is no 
loss or damage to crops because of the necessity of performing maintenance during 
the growing season before the harvest time. In addition to the economic loss of land 
in the rural areas to obtain a right-of-way within urban areas, the utilities are some
times forced to purchase a "corridor" before they can construct the transmission faci l 
ities. This relatively high-cost and valuable land is lost to other uses, and also becomes 
part of the investment base used in rate making. 

Second, less labor is required in construction and maintenance. As noted in Table 
3, use of private right-of-way entails additional engineering costs and acquisition 
costs plus the out-of-pocket costs of the right-of-way. For Utah Power and Light 
Company these costs averaged approximately 140 percent of the amount expended for 
the paid easement. The telephone company engineering and acquisition costs are about 
three times the payment to the property owner. However, because of their minimum 
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payment policy for easements, as noted previously, the total cost is only slightly larger 
than the power company's acquisition expense. Based on these costs of the Mountain 
States Telephone and Telegraph Company (Tables 2 and 3), if all private telephone com
pany lines were removed from the public rights-of-way the cost of telephone service in 
Utah would increase a minimum of $0.41 per telephone per year or a minimum of $0.58 
per main line per year. These estimates were computed on the basis of the Utah Pub
lic Service Commission allowing 6.25 percent return on investment after taxes. Simi
lar figures for electric power customers, based on easement costs paid by Utah Power 
and Light Company for the four years investigated indicated that the minimum increase 
per customer per year would average $0.98 for all classes of customers. As noted 
previously, these figures are based on costs during a period when there was no com
pulsion for the companies to obtain private right-of-way and when most of the individ
ual land owners involved had an interest in the lines because they personally desired 
service. 

Construction Costs. —Utah utilities do not have construction information available 
which differentiates between type of location. Therefore, a sample of 229 job authori
zation (JA) reports showing the labor costs for particular construction projects was 
selected from the accounting records for the Salt Lake Division, Utah Power and Light 
Company. These individual records were then checked against the sketches detailing 
the location of the specific job, and the project covered by the particular JA was class
ified as to location with respect to public vs private right-of-way and as to rural or 
urban location. The work covered by the JA was recorded in detail. Because each 
major job was somewhat different, and because costs for specific types of operations 
withm the major jobs were not recorded, i t was necessary to reconcile and classify 
the data. By discarding almost one-half the original sample it was possible to reconcile 
approximately the totals for the work performed for the rural and the urban so that 
a comparison of aggregate costs could be made. These results are summarized in 
Table 5. 

On the basis of the limited sample and considering the fairly rough reconciliation 
procedure that had to be used, there is no indication that there is a statistically sig
nificant difference between the costs of construction on private as opposed to public 
rights-of-way in either rural or urban areas. 

The sample results tend to substantiate the intuitive expectations concerning the 
construction cost relationships when two factors are considered. First, the timmg 
for construction is flexible so that highway locations can usually be taken care of dur
ing inclement weather and the plowed fields, etc., when access is easy. Of course, if 
all lines on the highway right-of-way were prohibited, then the flexibility would be 

TABLE 5 
SUMMARY OF SAMPLING SURVEY OF CONSTRUCTION COSTS CLASSIFIED BY 

LOCATION, SALT LAKE DIVISION, UTAH POWER AND LIGHT COMPANY 
1956-1958 

Area Location No. of Jobs 
in Samples^ 

Total Labor 
Cost($) 

Public as i> 
of Private 

Rural On or adjac. to hwy 
On pvt. r /w 

48 
35 

2,428 
2,505 96.9 

Urban On or adjac. to hwy 
On pvt. r /w 

23 
26 

1,875 
2,084 90.0 

though number of jobs in sample is different for each classificationj aggregate work 
performed in the 11 groups of job samples was the same for each classification. There, 
fore, total labor cost information is for performing specified equal "amount of work" 
at each type of location. 
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diminished and over-all costs for construction on private rights-of-way would probably 
rise. Second, in new subdivisions and urban areas generally the power facilities are 
installed before fences and landscaping, hence even heavy equipment may usually have 
direct access to the construction site. 

Maintenance Costs. —From a maintenance or replacement standpoint, when land
scaping is completed and the area is built up, one would expect the labor costs asso
ciated with private rights-of-way to be generally higher than for lines located on the 
edges of the public roads and streets. Permission must be obtained from the property 
owner to move equipment across his lawns, etc., and the equipment must often be hand 
carried instead of backing a truck into position next to the pole. Patrolling and inspec
tion of Imes can be accomplished from vehicles if the lines are located along the high
way or street. The urban obstacles of fences, buildings relatively close together, etc., 
neces/sitate men walking to perform the same function if the lines are in the back yards 

Utah Power and Light Company has many miles of feeder lines located on the city 
streets with "duplicate"' service poles located in the rear of the residences primarily 
because of the problem of patrolling and the associated objective of minimizing the 
breaks in service. Lines located in plowed fields or other rural areas may be relative! 
inaccessible during inclement weather. During the growing season it may be impossi
ble to reach the poles with equipment without considerable damage to the crops, so 
maintenance must either be deferred until after harvest or the landowner must be re
imbursed for the damage incurred. The substantial annual labor cost of topping trees 
to protect the lines is certainly minimized when the task can be performed from trucks 
with elevated platforms. 

The pipeline transporters are faced with more serious maintenance problems when 
the lines are not located on the public right-of-way. A periodic leakage survey must 
be made of the lines. The gas company lines are checked at varying time intervals 
depending on the resistance of the pipelines installed, the electrolysis, the soil condi
tions, and the location of the lines. The time interval may be as short as one year 
(in downtown Salt Lake City) and wi l l average about every five years for the survey. 
When the problems of working in back yards, where there are garages, patios, land
scaping, etc., and where i t would be impossible to use all types of mechanized equip
ment are considered, the estimate that it would entail an expenditure of "ten times the 
cost of repairing lines in the streets" (3) does not appear unreasonable. The natural 
gas distributor has had a negligible amount of experience with respect to this type of 
operation because feeder lines are not located in the back yards. The same situation 
exists with respect to the water and sewer lines m the State. 

One additional consideration, which applies to both overhead and pipeline or conduit 
distributors, pertains to the disadvantages associated with the use of traveled roadways 
There are the out-of-pocket costs required for flagging, for barricading the work area, 
and for insurance on the employees. There is also the psychological effect on the work 
men in close proximity to moving traffic and the resulting reduction of efficiency. 

Any attempt to prove the intuitive "conclusions" by analyzing the utility company 
records is seriously hindered by their accounting methods, which are different from 
those usually encountered in nonregulated business enterprises. The cost of property 
in service less accumulated depreciation (rate base) forms an essential part of the 
pricing formula with generally greater emphasis on property records than is the case 
with other types of business operations. Classification of costs between construction, 
operation, and maintenance must conform to the system of accounts prescribed by the 
regulatory authorities. At the same time, considering the regulated operating basis 
with an allowable return on investment, utilities in general classify everythmg possible 
as construction as opposed to maintenance so that the costs may be included in the in
vestment base. 

Investigation of the record-keeping systems of the power and telephone companies 
indicated that the most practical and frui t ful approach for determining relative on- and 
off-highway mamtenance costs would be to select some fairly common job, which is 
recorded under a special account number and is performed on all lines regardless 
of location. Thus by determing the labor required to complete the same useful task in 
the different types of location there would be determined a valid basis for comparison 
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of the maintenance costs on and off the 
highways and streets. It was also neces
sary to find some activity that occurred 
often enough to permit the selection of a 
sample of sufficient size which would pro
vide conclusive statistical results. 

Transformer installation time was se
lected as the best operation if not the only 
operation that fitted the previous require
ments . A l l jobs involving transformer instal
lation in the Salt Lake and Ogden Divisions 
of Utah Power and Light Company during 
1957, 1958, and through part of September 
1959 were checked. The various records 
pertaining to the job were collated and if 
sufficient information were available to 
permit classification as to location on the 
highway, private built-up area, private 
not built-up area, and rural or urban area, 
the data pertaining to the job were included 
in the sample. A l l jobs were analyzedfor 
the period investigated so that any system
atic bias an individual foreman may have 
had in the way he reported the time for 
his crew would not invalidate the results 
of the survey. An imtial sample indicated 
that crew size was having a very signifi
cant effect on the time reported for instal
lation of transformers of the same capacity 
in the same type of location. Therefore, 
the information was also classified by size 
of work crew to improve the homogeneity 
of the sample data. 

Altogether it was possible to include 
800 transformer jobs m the sample. This 
represented all the jobs of the specified 
type that were completed, which could be 
classified, in the Salt Lake and Ogden Divi
sions of Utah Power and Light Company 
during the 33-month period checked. The 
results are summarized in Table 6. To 
maintain an adequate sample in all of the 
subgroups, i t was only possible to stratify 
or break down the data for two different 
crew sizes. Also, i t was necessary to re
port the information separately for the two 
divisions because of differences in the 
character and operating procedures of the 
divisions. 

In every instance where these mainte
nance costs on private built-up areas were 
compared with the corresponding costs on 
either the public rights-of-way or in the 
non-built-up sections, the results supported 
the intuitive conclusions that working in 
back yards, etc., would significantly in
crease the costs. The sample results 
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TABLE 7 
COMPARISON OF AVERAGE TRANSFORMER INSTALL .TION 

ARRANGED IN ORDER OF MAGNITUDE 
TIMES 

Division Mean X Location Type Crew Size 

Salt Lake 7.42 Pvt. built-up Large 
7.05 Pvt. built-up Small 
6.26 Pub. r /w Large 
6.18 Pvt. not built-'. 1 Large 
5.39 Pvt. not built-i 1 Small 
4.82 Pub. r /w Small 

Ogden 9.97 Pvt. built-up Large 
8.14 Pub. r /w Large 
7.50 Pvt. built-up Small 
7.30 Pvt. not built-u ) Large 
6.12 Pvt. not built-u > Small 
5.73 Pub. built-up Small 

TABLE 8 
COMPARISON OF RELATIVE TIME REQUIRED FOR TRANSFORMER INSTALLATION 

ARRANGED IN ORDER OF MAGNITUDE, CLASSIFIED BY 
LOCATION AND CREW SIZE 

Location Types 
Compared 

Comparison of 
Rel, Time 

ii) 
Division Crew Size 

Pvt. built-up vs not built-up 136.6 Ogden Large 
130.8 Salt Lake Small 
122.5 Ogden Small 

Pvt. built-up vs pub. r /w 
120.1 Salt Lake Large 

Pvt. built-up vs pub. r /w 146.6 Salt Lake Small 
130.9 Ogden Small 
122.5 Ogden Large 
118.5 Salt Lake Large 

were very consistent as shown by the array in Table 7. The level of statistical sig
nificance leaves no doubt that a saving does accrue to the utilities when they use the 
highways and streets in an urban area. On the other hand, there does not appear to be 
a statistically significant difference between at least the installation of transformers 
on the roads as opposed to the same operation in areas on private property which are 
not built-up. 

Table 8 clearly indicates the influence of operating territory and crew size on the 
differences observed between the costs in the various types of locations. However, 
with the percentage comparison of private property, built-up area installations running 
from about 18 to 46 percent higher than when the same type of job is performed on the 
highway, one is probably safe in assuming the maintenance costs wi l l run at least one-
f i f th more when the public right-of-way is not available in urban areas. As noted be
fore, the nature of the utility maintenance accounting records does not permit an over
all estimate of the annual cost increase that would accrue because of increased main
tenance if the utilities were not permitted to operate on the public rights-of-way. 
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As with right-of-way acquisition costs, the maintenance and replacement costs again 
tip the economic balance in favor of the multiple use concept of the public right-of-way. 
The social cost for the same service is higher if multiple use is denied. Also, the 
rates charged the customers would be increased not only by the higher out-of-pocket 
costs but also because much of the costs become part of the rate base and hence the 
utility is permitted a reasonable return on this "investment" which means the customer's 
payments must provide for this return after payment of taxes. 

Service Quality. -Another social cost is in the form of poorer service to the utility 
customers when private right-of-way is used. Although it is impossible to quantify, 
in times of inclement weather the repair of facilities is more difficult and time consum
ing if a plowed field, for example, must be crossed. In other instances, some mainte
nance must be delayed because of possible crop damage. Finally, if a field must be 
crossed before the crops have been harvested and damage occurs or if a lawn or shrubs 
are damaged, the utility must reimburse the property owner for the damage that was 
incurred. 
Equity Question 

The problem of determining an equitable basis with respect to the use of the public 
right-of-way and the financing of the construction of these facilities is not a clearly 
definable economic problem. It is in this area that most of the arguments opposmg 
free use of the right-of-way by the utilities originate. Certainly there is much justi
fication for specifying that those who receive the economic benefit should be required 
to pay a share of the cost that is proportionate to the relative benefit accrued from the 
use of the facility. However, there are the fundamental questions of exactly who re
ceives the benefit f rom each of the multiple uses of the right-of-way, what are the 
absolute and relative economic values of this privilege, what does the specific group 
now contribute to the construction and maintenance costs, and finally, does the question 
of inequitable assessment assume significant enough proportions with respect to any 
individual, group, or f i r m to dictate changes m regulations and legislation to provide 
for their relief and shifting of the financial burden. The last question raised is par
ticularly difficult in that every individual and f i r m is indirectly and directly involved 
in not one but many ways; for example, as a private motorist, as a taxpayer into the 
general funds, as a consumer of products produced or transported by firms using both 
the public right-of-way and utility services, and as a direct customer for the services 
provided by the utilities. 

It I S important that any action designed to relieve some undesirable situation, from 
any equity standpoint, consider all facets of the problem just suggested plus the over
all social effects relative to economic waste as indicated earlier and also discussed m 
the following section. 

ECONOMIC CONSIDERATIONS 
The alternatives available to the regulatory commissions or legislatures are es

sentially one of three "pure strategies": (a) complete prohibition of use of the highway 
right-of-way by the utilities, (b) permission to utilities to use the right-of-way on pay
ment of some specified tax or fee, (c) free use of the right-of-way by the utilities; or 
a mixture of these "pure strategies" for application to different types of roads or areas. 
There is also the question of payments for relocation costs of the utilities located on 
the public right-of-way when the roads are re-aligned. It is recognized that the course 
of action selected for a large area or State wi l l very possibly mix the alternatives. 
However, to simplify and bring out the salient points, this section is restricted to the 
economic implication of the "pure strategies" taken one at a time. Obviously, the ag
gregative economic effect for an area would be indicated by a weighted combination of 
the specific course of action taken for the individual parts. This section also points 
out the areas for consideration without getting involved in the more specific details of 
effects covered previously. 
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Complete Prohibition of Use 
The most complete reversal of policy that could be made in Utah would be to force 

the utilities completely off all public rights-of-way or from a practical standpoint at 
least, prevent them from constructing any new facilities on the rights-of-way. (An 
AASHO policy statement does prohibit the placing of utilities longitudinally on the 
rights-of-way of the Interstate System.) If such were the policy, what would be the 
economic effects? 

Obviously, the utilities would immediately be placed in the position of having to pur
chase a right-of-way across private property. This can take the form of either an 
easement permitting the erection of poles or laying pipelines through an individual's 
property, or in some instances the purchase of a corridor. Utilities have reported 
that there are data to substantiate that the initial charges along a right-of-way ease
ment, near the start of a distribution line, are reasonable; however, as the line be
comes more definitely committed to a particular route the charges for right-of-way 
become progressively higher. This situation conforms well with economic theory, and 
is analogous to the classic case of the feudal barons who each exacted a fee on the traff i 
passing through their domains along the Rhine. At the start of a particular line, the 
utilities have alternative routes that they can easily select, so the seller of the right-
of-way has only limited bargaining power. As the line progresses, the alternatives 
become fewer or the cost of constructing detours around particular pieces of property 
becomes more expensive. Thus the individual landowner along the route finds himself 
in a position approaching that of a monopoly. With many individuals to handle along 
the distribution network, a situation of sequential monopoly is then created. Each 
monopoly in the sequence along the road to the final consumer takes its toll of a stil l 
higher price, and a stil l lower quantity. In the case of the natural monopolies, includ
ing the utilities in question, the regulatory agencies seek to establish rates limiting 
them to a fair return on a reasonable investment. Expenditures on rights-of-way, al
though relatively small in comparison with the total distribution costs, wi l l cause the 
cost curves to rise; therefore, rate increases wil l be be necessary. 

Any attempt to evaluate the ultimate significance of this sequential monopoly possi
bility In Utah, if the use of highway rights-of-way is prohibited to utilities, is purely con
jectural because to date utilities have paid comparatively little for rights-of-way within 
the State. Where private land has been used, the individuals involved have often been 
mterested in obtaining service, so the easement has been free or the charges have 
been nominal. Thus, i t is impossible at the present time to indicate the magnitude of 
the effects. There would be direct economic effects includmg the payments to the land
owners, the increased cost of utilities to the private, commercial, and industrial con
sumers, and increased payments to the investors arising from the larger sums of mone 
required. In addition, there would likely be indirect effects on the cost of goods pro
duced within the area and on the competitive position of the f irms involved. The trans
fers of purchasing power would also result in some dislocations or modifications in the 
markets for many goods and services. 

As previously discussed, these disadvantages of ruling the utilities off the highway 
rights-of-way are augmented by the often poorer utilization of resources in construc
tion and maintenance, and poorer utilization of land when only private property must 
be relied on for construction of the distributive networks. 

Finally, do the costs arising from selection of the policy alternative that denies the 
utilities use of the public rights-of-way exceed the costs of permitting use of the high
way rights-of-way by the utilities? If the total economic costs of prohibiting use exceed 
those of permitting use, then i t is m the general public interest to adopt a policy that 
permits utilities to use public rights-of-way. In the event that the social gain, including 
all direct and indirect benefits and costs, is in favor of prohibition the policy question 
is solved. There may be significant differences between the effects in rural and urban 
areas. 

Finally, if at least some use is permitted, the problem of equity must be faced, 
and the question of the burden of the costs and the incidence of the benefits must be 
considered. 
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Use Predicated on Tax or Fee Payment 
If it should appear economically and socially desirable to permit the utilities to use 

the highway right-of-way, the question of equity must be solved. The evident solution 
is to try to arrive at some quantification of the costs and benefits to the parties in 
volved, and then impose some new tax or fee schedule on the use of the highway by the 
utilities. The receipts would then most likely be expended as part of the highway pro
gram to offset the costs to the highway users. In addition to the nebulous problem of 
incidence of the costs and benefits and the even more difficult problem of quantifying 
the effects, there is also the difficult problem of designing an economically sound tax 
structure. 

It is necessary that one speak of the effects, not just of the incidence of a tax. Any 
tax is likely to imply a "burden" quite apart from payment of the tax revenues. Also, 
probably a tax on utilities would result in certain benefits to other persons in the 
economy, with most accruing to the highway users if receipts were placed in the high
way funds. Therefore, any analysis must consider the price effects plus the other 
effects including particularly the effects on the quantity produced by the taxed utility 
and benefit to the highway users. A significant decrease in demand because of a higher 
price resulting from imposition of a tax wi l l reduce the factor requirements (labor, 
capital, etc.) of the utility. 

Basically there are three different types of taxes that could be imposed on the u t i l i 
ties or their customers to provide for the costs incurred as a result of the utility op
erations, or as a means of charging for benefit received when lines are constructed 
along roads, streets, and highways. These include (a) a "specific commodity" type of 
tax which would tax the customer and producer of the utility service a specific amount 
per kilowatt-hour of electricity, per cubic foot of natural gas, etc.; (b)an "ad valorem" 
tax which would be levied at a specific percentage of the value of the service rendered; 
and (c) a lump sum franchise tax based on the number of miles of line, the number of 
poles, etc., constructed on the public right-of-way. 

For the special case of the natural monopolies, all cost increases resulting from 
the imposition of any of the suggested types of taxes would be passed on to the utilities' 
customers. Regulatory commissions would have to permit rate increases to compen
sate for the tax costs. The increased rate in turn may cause some customers to re
duce their requirements or to look for a possible fuel substitute, for example. Regard
less of the type of tax, there would be some reduction in the quantity of the service that 
would be saleable at the higher price. With these decreasing cost industries, the rise 
in price would therefore legitimately exceed the amount of the tax. The tax revenue 
could be considered a transfer of funds from one group to another for reasons of equity. 
The additional cost borne by the customers, after the tax is established, would repre
sent a loss to society as a whole. Obviously, the reduced output by the utility f i rms 
would mean some reduction in the labor and other factors employed by these f i rms. 

Economic static equilibrium analysis assists in showing the effects of the various 
types of taxes. Because of analytical preference and relative ease of illustration, the 
tax has been treated as shifting the average revenue (or demand) curve vertically down
ward. Without changing the results, the tax effect could have been shown by shifting 
firms cost curves upward by the vertical distance equal to the amount of the tax at 
every output. 

Figure 3a shows that, before the tax, price would be pi and output would be at q i . 
To raise tax revenue equal to the area of the shaded rectangle, price would rise to P2 
and the output would necessarily be reduced to qz to compensate for the lower demand 
at the higher price. The social loss is shown by the rise in price which exceeds the 
amount of the tax at the given output. 

Figure 3b shows the price to the consumer and the output of the f i r m if the tax were 
not imposed. Under the assumptions of this section that the utilities should be taxed, 
the shaded area indicates the same total "tax revenue" as Figure 3a, which is absorbed 
by society or groups in society that are not necessarily receiving the direct benefits of 
lower rates for the services of the utilities using the public right-of-way. On the other 
hand, the social group as a whole, including the ones paying the costs, would accrue 
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the direct and indirect advantages associated with greater output, lower price, 
and over-all better use of the economic resources. 

It is certainly possible that the price rise associated with the establishment of a tax 
on the utilities could exceed the amount of the tax and the social loss already mentioned 
The method of levying the tax or assessment and the action of the regulatory commis
sions would determine whether the tax ultimately ends up in an account which is included 
as part of the base used in computing the return to the investors. If i t does, the price 
would be sti l l higher to cover the return on "investment," and there would be a greater 
reduction in output than previously indicated. No mention has been made as to the 
magnitude of the tax and its relation to the benefits received by the utilities. This is 
purely a policy and not an economic question. The imposition of any tax wil l have the 
economic effects discussed and the policy decision w i l l only determme the importance 
or magnitude of the resulting economic effects. 

Free Use 

A continuation of present policy permitting free use of the public right-of-way by 
the utilities is the third and final possible "pure strategy" that could be selected by the 
legislative and regulatory branches of the State. This course of action is the economi-
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Figure 3. Effects of various types of taxes. 
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cally desirable one if a complete evaluation of the benefits vs costs vs equity consid
erations for highway users, utility stockholders and consumers, and society as a whole 
favor the multiple-use concept for the rights-of-way. Reference to the previous sec
tions on the cost vs benefit vs equity question makes any further discussion relative 
to this decision redundant. 
Use Predicated on Payment of Relocation Costs 

The question of payment to the utilities for the costs of relocating their facilities 
when the highways are aligned is more of a judicial and political question than an eco
nomic problem. The hearings before members of the U. S. Senate Committee on 
Public Works relative to Federal-aid highway acts of the last few years, particularly 
1954 and 1958, contain numerous arguments pertaimng to this problem. 

From an economic standpoint, a decision to pay the utilities for relocation costs 
goes one step beyond permitting free use of the rights-of-way by these natural monop
olies. Society would gain in that the relocation costs would not become part of the 
capital structure or investment base; therefore, the price to the consumer would be 
lower and the output of the utilities would be greater. As noted previously, nearly 
everyone would benefit either directly or indirectly to some extent as a result of the 
lower-price greater-quantity situation and the conservation of scarce land and labor 
resources. 

On the other hand, is it possible to justify the use of money from either highway or 
general funds for this purpose where, at least on the surface, the highway users who 
pay taxes for gasoline and vehicle registration appear to be subsidizing the utility cus
tomers? In this instance, every highway user and individual or f i r m using products 
or materials transported over the highway is assuming a burden proportionate to his 
dependence on the road network which may bear no relation to the benefits accrued as 
a utility customer. It may also result in certain allocational or competitive inequities. 
For example, the railroads may obtain some advantage over the truckers, and f irms 
largely dependent on motor transport may be penalized relative to their competitors 
who rely primarily on rai l freight. 

As a final consideration, the effect on small utilities should be investigated on an 
individual basis. It may well be that society wi l l , in some cases, have to decide be
tween subsidy in the form of payment for relocation costs or the loss of the small 
utility and the services rendered because of inability of the utility to absorb the relo
cation expense within a reasonable rate structure. 

CONSOLIDATION OF FACTORS 
The different economic considerations are briefly summarized in Table 9 together 

with the estimated dollar amounts involved, in instances where i t is possible to derive 
a reasonable estimate. The tables are mcluded with some misgivmgs, as it is impos
sible to summarize the considerations adequately in the few lines available. However, 
i t is felt that the advantages of at least listing all the factors m one place and providing 
a concise statement of status outweighs the danger inherent in this type of a summary. 

There is little question that significantly large net monetary maintenance savings 
are made by Utah utilities because of their location on the public rights-of-way m the 
urban areas. Also, there are annual savings of over $1. 5 million in right-of-way ac
quisition. Certainly one could say that there is much justification for utilities to share 
in street and highway costs. Whether this share should be greater than existing prop
erty tax contributions is not clear. At the same time, the customers of the utilities, 
many public owned, are also the vehicular users of the rights-of-way. These dual 
customers of both could be detrimentally affected both directly and indirectly by any 
significant change in utility rates, which would have to increase enough to pay the road 
share, the increased costs because of reduction in output, and the regulated return 
to the utility investors. In any event, the policy-making agency must carefully weigh 
these considerations together with the desirability of multiple land use efficiency, 
aesthetics, the influences on traffic flow, etc. There is obviously no panacea or uni
versally "right" solution. Rational behavior would dictate the continuation of decision
making based on the specific problems of the particular type of road or the specific areas. 
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