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SUMMARY OF REPORT CH

BENEFITS OF THE HIGHWAY PROGRAM

Interstate and other highways influence the growth of the economy
by improving mobility for economic and social activities. Benefits of
the Interstate System include those received by people while using
highways and benefits accruing to people and commmities indirectly,
as a consequence of highway use. These user and nonuser benefits
sometimes overlap, as is noted below.

USER BENEFITS

Benefits accruing to Interstate travelers are substantial and will
more than pay for the investment. By completion in the late 1970's, total
cost of the program is estimated to be $70 billion. Total user benefits
accruing from the program are estimated to be $107 billion even if we
assume no values for automobile driver and passenger time savings. This
total benefit is comprised of $45.8 billion for operating cost savings,
$15.8 for accident cost savings, and $45.8 for commercial vehicle time
savings valued at $5.56 per truck hour. If we assume that car driver-
passenger time has a modest value of $1.50 per hour, total user benefits
amount to $274 billion. TIf we value time saved at $3.00 per man-hour for
passenger car occupants, a figure found by competent study to represent
the value they actually place on their time, and also equivalent to the
nationwide average wage, about $438 billion total benefits would be
returned to Interstate users by the time the system 18 complete.

Travel Time

The Interstate program has achieved an average 10 percent reduction
in travel time between cities. Travel speeds in selected corridors averaged
36 miles per hour in 1956; in 1969, the average speed was 41.7 miles per
hour in corridors without Interstate routes and 46.4 miles per hour in
corridors with Interstate routes. The 4.7 mile per hour difference can
be attributed to the Interstate. If the travel on the Interstate System
were to be held throughout the program period to the lower speeds prevailing
on the routes which the completed sectiong replaced, the added travel time
would cost $212 billion at $1.50 per man-hour for passenger car occupants,
and $5.56 per vehicle hour for commercial vehicles.

When the Interstate corridors are completed, the average speed excluding
any stops on these corridors will inerease to between 50 and 60 miles per
hour. Analysis of 47 intercity corridors, amounting to over 3545 miles
in 37 States, showed time savings of 16 to 50 percent where the corridor
was substantially completed. Of 32 rural corridors, 17 indicated time
savings of 35 percent or more; maximum savings of 50 percent occur along
three corridors. Urban corridors analyzed also showed substantial time
savings, for example, 60 percent on I-15 south from Salt Lake City, Utah,




Operating costs

Bavings in vehicle operatlng costs on Interstate hlghways result
from removing impediments to constant speeds such as steep grades,
frlctlon from entering aﬂd leaving traffic, traffic signals and stop
signs. For example, the cost of one: stop and return to speed for a
single 20- ton truck comblnatlon 13 over 20 cents. o :

Tnereases in vehiclé operatlng speed typical of travel on the
Interstate System, while reducing time costs, does tend to increase
operating costs. However, these increases in costs are more than offset
by the savings just referred to -- from fewer stop signs and signals.

Accident redUCticn\f:

Durlng the program perlod acc1dent saV1ngs resulted because travel
occurred on Interstate’ rather than formerly travelad- routes are estimated
at $15.8 billion.  This is based on $475 per- accident avoided for property
damage, $1,800 per 1n3ury ‘avoided, and $lOO 000 per fatality av01ded The
attendant paln and sufferlng av01ded cannot be “estimated. Accldent studies
on 7,000 miles of hlghway in 39 States since 1955 show s1gn1flcant reductlons
in acc1dent rates on Interstate routes

‘ ~ Rural ’ Urban
Property damage accldentsl’ ’ o 38% . 48%
Injury accidents =~ =~ = 39 37
Fatal accidents. . . o b3 15

Traffic in the Corridor

Opening Interstate sections in a corridor reduces congestion on the
existing, formerly-traveled route. In 12 of -the 16 corridors analyzed
traffic dropped by'50 percent or more "and remalned at these levels for
up o 10 years.: : . . :

Goods movement

Highway ton’ miles of frelght have 1ncreased rapidly with expansion of
Interstate hlghways =~ by over 60 percent during the 1O-year period since
1958. ' Interstate highways permlt truck operators. to reallze considerable .
benefit from direct reduction in dlstrlbutlon costs. University resesrchers
have also called attention to additional benefits ‘that goods disgtributors
can realize by reorganizing or relocating plants or warehouses to take
advantage- of the Interstate System; this additional saving can amount to an
extra 12 percent over and beyond the reductlon in transport costs ’

GENERAL ECONOMIC AND CONWMNITY’BENEFITS :

nghways improve 0pportun1t1es for work and lelsure act1V1t1es. These -
new opportunities frequently are more beneficial than the saving in time
or money which Interstate travel affords. The benefits of Interstate
highways -- to industry and commerce, to people in their nonwork activities,
to communities through environmentsl improvement, and as a stimulus for
growth centers -- can be arrayed and described separately to help understand
these effects. To a large extent, these benefits extend beycnd those
received by highway users. For example, the aesthetic benefit a local
community received from the parklike influence of a well landscaped highway
can amount to a benefit beyond those which accrue to highway users in savings
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of wvehicle operatlng cost tlme, and a001dents. Generally3 however, these
benefits are not commensurable and thus cannot be added together or to ’
estimates of hlghway user benefits. For example, Interstate hlghways tend ‘

to lower transportatlon costs ‘of bus1ness firms. by reduc;ng vehicle expenses

and employee time (e 8o time of truck drlvers) _ This can result in higher
profits for firms. These effects typically are reflected in enhanced land
values at the site of the affected business. All of these’ effects are 1mportant
but it would be countlng many benefits tw1ce to regard the' sum Tof vehlele _

and time sav1ngs Jbusiness profits, and land values as a measure of

highway effect or benefit,

The highway concept has changed significantly in recent years in
terms: of purpose; secope, and complexity < from-basically an engineering
endeavor to: a powerful tool-for soecial changei: In-addition to the
traditional ‘goal of increased mobility highway’ construction is being:
used to help those who. are displaced-achleve asecepbable housing, to-
renew blighted urban areas by providing improved structures alongside
or within the right of way, to fogter economic growth and to. 1mprove
aesthetics with plantlngs and other landscaplng.: The, need to preserve
and enhance env1ronmental values has 1ncluded recognltlon of the.
importance of hav1ng 1nd1v1duals and groups and, local governments ‘
part1c1pate fully in highway plannlng, locatlon, and constructlon.‘ -

Land use and value

Interstate highways influence the way land is used or developed.
Where other conditions necessary for development are present highways
can serve as catalysts for economlc development

Land values prov1de an 1ndlcator of the economlc potentlal of land
The improved access1b111ty of hlghways 1ncreases the number of" potentlal‘ o
uges for land nearby. ThlS increase in the, supply of* avallable land '
tends to be offset by the, 1ncreased demand for land. made accessrble ”f“ ,
by the hlghway The hlghway effect on land typlcally is an’ increase
in demand and in price, For example the North Cenbral Expressway
from Dallas to Rlchardson, Texas, 15 miles from downtown Dallas,’
was accompanied by an increase in the price of vacant land in both
Dallas and Richardson. Land values, in constant dollars, increased
nearly 200 percent in Dallas and SOO percent 1n Rlchardson durlng the
8-year study perlod

Industrial and commercial effects,

Highways prov1de new sites for development and beneflt employers
and employees by broadening the labor and job markets and reducing ,
commuter travel time. TFor example, analysis of manufacturing employ-"
ment changes in 212 cities from 1958 to 1963 showed that cities located
near the Interstate System added manufacturing gobs sllghtly fasteér
than nonfreeway cities -- 19 new jobs per thousand people versus 16.
In regions where travel on regular hlghways ig especially 1mpeded by
heavy traffic, frequeﬂ:towns, and numerous hills dnd curves, Interstate‘
cities are gaining in manufacturlng employment about tw1ce as fast ‘
as nonfreeway 01t1es
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Employment opportunities provided by modern highways include the
increase in the choice of jobs brought within a worker's commuting area,
the ease workers have in locating appropriate employment, and the flexi-
bility afforded for workers with irregular hours, seasons, and places
of employment. Modern highways also increase alternative opportunities
availsble to shoppers. Many central business districts of major cities
have been overshadowed by trade growth in suburban areas, parbicularly
where downtown traffic congestion exists. To some exbtendt, retail
trade activities in central business districts have been replaced by
recreational, institutional, specialty retall, and office space uses.

Nonwork opportunities

Residential neighborhoods can benefit from the diversion of traffic
from streets to Interstate highways. With reduced traffic in residential
areag, people are given additional mobility and a better opportunity
to shop for goods and services at neighborhood stores.

Although residential areas are affected adversely by congested
clty streets, there is little general dissatisfaction with locations
nesr Interstate highways. Near Portland, Oregon, a study of several
subdivisions bullt adjacent to Interstate highways noted a tendency
for the higher priced, custom-built houses to be built adjacent to
the freeway -- for the commanding view, as a buffer againgt encroaching
nonresidential uses, etc. Over 80 percent of 155 owners questioned
regarded the freeway proximity as an advantage.

Opportunities for community change

New concepts and procedures are helping make highways compatible
with surrounding areas. For example, displacement from highway right
of way is being used as an opportunity to upgrade housing and community
services. In 1969, supplemental payments for the higher cost of
housing after relocation were made to about 20 percent of the families
displaced. These averaged $2300 for owner-occupants and $1500 for
renters. Community services and environwent are being improved, in
some instances, by Jjointly developing community facilities with highway
construction.

Interstate highways also can have a significant beneficiel impact
in reducing air and noise pollution in urban arsas. These highways
reduce unnecessary travel through downtown areas where existing noise
and air pollution levels are high, and they reduce pollution and noise
effects of stop-and-go traffic on city streets. For example, an
automobile emits about .42 pounds of carbon monoxide per vehicle
file in central business district driving but only asbout .11 pounds
on expressways. ‘

New towns and economic growth

Interstate highways lend themselves to encouraging growbh centers
away from existing large cities in new towns or in areas of the country
desiring economic development. Highway transportation is also emphasized
as a remedy for under-developed areas. The Comnecticut Turnpike,
for example, has apparently served one of the primary purposes
intended -- to improve the local economy. Manufacturing employment
in the Turnpike area increased 27 percent between 1956 and 1962,
compared to no change or a decline elsewhere in Connecticut.




USER BENEFITS FROM THE HIGHWAY PROGRAM

The benefits to the American traveler from the Interstate system

will more than pay for the $70 billion investment. From 1956 4o 1979
when the system is expected to be completed a total savings of $107 billion
will accerue or $37 billion more than the current estimates of what the

42,500 mile system will cost when its completed. The reduction in
starts, stops, etec. means less fuel and oil consuwmption, less tire wear
and maintenance.Over the 23 year span this adds up to $45.8 billion.
The Interstate system is almost twice as safe as the older roads. This
means fewer accidents, fewer repair bills, hospital costs, ete. These
savings are figured at $15.8 billion for the 1956-1979 period. The
Interstate also is a great time saver and time is valuable. Time saved
Pr trucks is worth $5.56 an hour, and over the 23 year span, this adds
up to another $45.8 billion, making a total savings of $107 billiom.

This computation gave no value to time saved by passenger car
occupants. If such savings were valued at a modest $1.50 per man-hour
for passenger car occupants and $5.56 per truck hour for the years
1956-1979, they would amount to $212 billion for time savings alone,

When this amount is added to the operating cost and acecident savings
already mentioned this modest value placed on automobile driver-passenger
time amounts to a total benefit of $274.billion.

If the time saved by car passenger and drivers were computed at
$3.00 per hour, a figure found by competent study to represent the value
they actually place on their time, and also equivalent to the nationwide
average wage, and a value of savings per truck hour of $5.56 were used,
about $438 billion would be returned to Interstate users by the bime
the system is complete.

TRAVEL TIME

The Interstate program has achieved an average 10 percent reduction
in travel time between cities. Basged on comparisons of 1956 and 1969
bus schedules and travel times provided in Rand McNally Road Atlases
with and without Interstate routes, reductions averaging 10 percent
were found on corridors which followed Interstabe routeg. Average travel
speeds in intercity corridors with Interstate routes increased from
35.6 mph in 1956 to 46.L4 mph in 1969 or 23 percent. For intercity
corridors without Interstate routes the increase was from 36.1 mph to
h1.7 mph, or an increase of 13.5 percent. Thus, improvements in vehicles
and regular upgrading of non-Interstate highways provided speed increages
of 9.8 percent, with only the difference of 4.7 mph attributed to the
Interstate. When the Interstate corridors are completed the average
speed excluding any stops on these corridors will increase to the range
of 50-60 mph, resulting in even greater savings in time.




On long trlps, a dlstance of about 365 miles could be sefely
traveled durlng a 10-hour" day by an’ average driver in 1956. '
1969 he could accompllsh thls in 8 ‘hours via Interstate type routes
and add another lOO mlles by dr1V1ng lO hours

Even’ greater time~ sav1ngs w1ll result as the remalnlng sectlons
of the 1nter01ty routes are constructed to Interstate standards.
Analysis of 47 1nterc1ty corrldors reported by 37 State hlghway
departments amountlng to over 3545 ‘miles where the entire corridor
mileage was substantially completed showed time savings of from 16
percent’ to 50 percent Thlrty—two of ‘the corridors Wlth complete
before and after data were substantially rural with ‘only short
urban sections through smaller cities and towns. Of these 32 sections,
17 indicated time Sav1ngs of 35 percent or more, maX1mum Sav1ngs of 50
percent occur along :

a 12-mile I-81 cotridor across western’ Maryland near Hagerstown,'
a 7:1- mlle section of I-95 southwest of Prov1dence Rhode "Island, and
‘a 42.5-mile section’ of I- ho from.KnOXV1lle, Tennessee, to the west

Relatively low time savings occur along only two of the corridors

analyzed -=- 18 percent on an 18-mile sectlon of I-95 parallellng U.S.
301 in North Carolina, and l6 percent on a 9-mile section of I-26
parallellng U S. 176 between Columbla and Charleston, South Carollna

AT three of the urbarn corrldors showed saV1ngsrofvabout 50 o
percent or more--I-91 (19 miles north from New Haven, Connecticut),
49 percent; I-95 (5 miles northeast from downtown Providence,- Rhode L
Island), 50 percent; and I-15 (26.6 miles south from Salt Leke City,
Utah), 60 percent. = In about half the cases, travel time savings
on the order: of-10 percent were experiericed on the older parallel
routes due to the reductlon in trafflc and congestlon

~The follow1ng values were used 1n computlng tlme sav1ngs

85y 56 per truck hour (and bnses) in-all- estlmates.

. $1.50 per driver and passenger hour {($3.00 per passenger
vehicele hour) in‘the $273.5 billion total benefit estimate.
. $3.00 per driver-and passenger hour ($6.00 per passenger
“yvehicle hour) in the $438 billion total benefit estimate.
. Zero value of time ‘saved by drivers -and passengers in cars
in the “$107 billion total benefit estimate, - :

. TFor passernger céars, -an occupancy-ef 2. persons per vehicle,
Average speeds for the program period would increase from
35 mph to 50 mph in rural areas, and from 15 mph to 40 mph
in urban areas.

W N
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OPERATING COSTS

Savings in operating costs, resulted from the elimination or
bypassing of lmpediments to constant speeds such as traffic signals, grades
and curves, OSince travel intensity is somewhat greater for the Nation--
average daily vehicle-miles per mile of 10,210 for the U.S. versus
7,594 for 12 States--somewhat greater savings could be claimed. These
data from the Interstate System Traveled-way Study are recorded for all
Interstate mileage in the State on a sectlon-by-section basis and provide
details concerning the characteristics of both completed and traveled-
way sections serving the Interstate traffic in the corridor. In 1960,
relatively little mileage was completed and open to traffic--656 miles
or 7.9 percent in the 12 sample States compared to over 4755 miles or
10 percent for the Nation. By 1966, completed sections totaled 3,064
miles or 36.7 percent in the 12 States and 17,830 miles or L1.9 percent
for the Nation.

Traffic signals cause a share of approaching vehicles to slow
appreciably or come to a stop and then accelerate to running speed.
The cost of a single 20-ton truck combination stopping from 50 mph
and accelerating back to speed 1s estimated at over 20 cents for one
stop, or nearly $8L,000 per year for 1,000 stops per day. In the
12 States sampled, vehicles traveling the Interstate faced 582 fewer
traffic signals in 1966 than in 1960. Compared to 1960, grades of
3 percent or more had been reduced by 120 miles and 35,711l access
points causing side friction from entering and leaving traffic had
been eliminated.

ACCIDENT REDUCTION

A total of $15.8 billion was estimsted for the saving in accident
costs during the program period. This is based on the additional costs
of fatalities, injuries, and property damege which would result if travel
on the Interstate System had resulted in accidents at the same rateg as
on the formerly traveled rouytes. The comparative rates result from the
Interstate Accident Study 2/ conducted on 7,000 miles of highway --
existing traveled-way before Interstate construction, existing highways
after Interstate construction, and completed Interstate -- in
39 States, beginning 1955,
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Indicated reductions in corridor accident rates for the study
period are:

Rural Urban
Property damage accidents 38.5% L7.9%
Injury accidents 39.4% 37.5%
Fatal accidents 43,49 1k.7%

TRAFFIC IN THE CORRIDOR

When the new Interstate sections in a corridor are opened to
traffic, congestion on the existing, formerliy-traveled route is
diminished by traffic reductions of as much as 50 percent. In
16 corridors where State highway department continuous automatic
traffic recorders (ATR) on traveled-way and completed Interstate routes
were palred, there was some decrease in traffic volume on the
existing road following opening of the Intersitate. In 12 of the
16 corridors traffic dropped by 50 percent or more and remained
at these levels for up to 10 years. Traffic increases were steady
in the corridor before copening, 3 to 5 percent annually. After
opening, traffic increases on the Interstate accelerated to annual
rates of 10 percent and more for as much as 10 years after opening.
See Figure 1.

GOODS MOVEMENT

Figure 2 shows that between 1958 and 1968 highway ton-miles
have increased by 60 percent, nearly twice the 36 percent increase
for rail. Since the value of goods movement to the shipper is a
function of both amount shipped and travel time, the trends in
the travel bill by mode provide an implicit indication of the
benefits of transportation. Highway revenue has increased by 86
percent compared to only 20 percent for rail.

While the Interstate System has expanded the range of the
truck transporbation market, railroads continue to increase their
share of the long distance freight movements. Data from the
shippers survey of the 1963 and 1967 Censuses of Transportation
show that for the 7 shipper groups accounting for two-thirds of
all highway shipments by manufacturers (meat and dairy; canned
fruits and vegetables; basic chemicals and plasties; drugs,
synthetics and other chemical; petroleum and products; stone,
clay and glass; and primary iron and steel products), the rail
share has increased for 6 of the 7 shipper groups for distances
beyond 1,000 miles.
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The comparison of trip length distributions in figure 3 shows
the great potential use of Interstate routes by the large truck
combinations with about half their travel resulting from trips of
200 miles or more. At an average speed of 50 miles per hour, a
400 mile journey can be accomplished in 8 hours, compared to
nearly 12 hours at 30 to 35 miles per hour. With several hundred
stops, starts, steep grades, and the side friction of intersections
and access points, the added operating cost on some of the older
congested intercity routes is a significant amount. Thus, the
intercity freight hauler receives appreciable benefits from both
reduced travel time and operating costs.

Figure 4 shows the prompt response of the operators of truck
combinations to improved highway facilities after I-95 from
Richmond, Virginia, was connected to I-L95, the Capital Beltway
around Washington, D.C., in 1964. Comparing the counts of truck
combinations in 1964 on US 1, (the old four-lane undivided route
with many steep grades, sharp curves, crossroads, and strip
commercial development) with counts for US 301 in Maryland ( a
four-lane divided route with no control of access and a toll bridge)
it is seen that volumes were nearly equal at 1,995 and 1,800 respectively.
By 1966, the I-95 count exceeded 3,000; that along U.S. 1 dropped
below 200 and to 1,250 along U.S. 301 in Maryland as the highway
freight movers took advantage of the more economical route.

Truck use of highways aids productivity in at least two ways:
by expanding market areas and by lowering distribution costs. In
goods movement, the reduction of unit transport costs through improved
highways is a direct benefit to shippers. Whether the benefits of
goods movement savings are passed on to consumers or are partially
absorbed by shippers or their employees, significant savings are
realized by the natiocnal economy.

Northwestern University researchers describe two types of benefits
from lowering transport costs. First, it provides "direct" benefits
by reducing the costs of distributing the previously established volums
of products of existing manufacturing facilities. Second, it permits
an industry to shift its production and distribution process toward
a greater emphasis on transportation, thereby permitting the spatial
reorganization or centralization of some processes which previously
had to be spatially spread out, for example., The Northwestern researchers
estimated that if industries took full advantage of "reorganization"
opportunities afforded by an improved transport system they could save
an extra 12 percent over and above the g}rect benefit entailed in the
initial reduction in transport costs,
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Other evidence of improved efficiency of goods movement through
greatly improved highway systems may be seen in truck data from Iliinois
and Texas, for example. The average payload weight for all tractor-
semi-trailer combinations using rural primary highwsys in Illinois
increased from 22,800 pounds in 1957 to 28,200 pounds in 1967, or &
percentage increase of nearly 36 percent over the 10 year period. fn
econometbric analysis performed at Northwestern University in 1965 _*
found that a 10 percent increase in average Shipping weight is assoclated
with a 7 percent reduction in average shipping costs. Applying this
finding to the Tllinois truck data results in an estimated 25 percent
reduction in transport costs for all tractor-semi-trailer combination
users of Illinois' rural primary highways over the 10 year period.

These are direct benefits. Inecluding the additional indirect or
"reorganization" benefits realizable if the industries involved take
advantage of spatial and other reorganization opportunities afforded
by an improved highway system, provides total savings of 28 percent
in 1967 over 1957 (25 + .12 of 25). These are the benefits accruing
to firms as highway users and the benefits they realize from locating
plant sites more advantageously, often called nonuser effects,




GENERAL ECONOMIC AND COMMUNITY BENEFITS

Advances in highway service have been closely assoclated with the
growth of the American economy. Interstate and other improved highways
expand opportunities for economic and social activities by increasing
the number of alternative sites where it is feasible to work, shop,
vacabtion, etc. Better transportation increases the options open to pecple
using the system.

Highway transportation goals become more ambitious ag time goes by.
These goals are no longer limited to simply achieving a transportation
purpose such as moving people or goods or "getting the farmer out of the
mud." The goals now include better qualities in our style of living and
our environment. More and more, highway resources are becoming a positive
force for attaining both community and transportation goals.

The effect highways can have in achieving purposes not directly
related to transportation has been recognized for geveral years. The
beneficial effect of highways on land use and value, on industry and
commerce, and on nonwork opportunities, for example, have received con-
giderable attention. Such matters as residential dislocation,
community disruption, noise, and fumes have also received considerable
attention. As a solution, highway locations and designs are sought
which are more compatible with the surrounding envircnment. TIn some
instances, the quality of the environment is actually enhanced through
the prowvision of community facilitles Jointly developed with the highway.

LAND USE, ACCESSIBILITY, AND VALUE

Highways, particularly Interstate highways, influence the way land
is used or developed. , Where other condlitiong necessary for development
are present, highways can serve as catalysts for economic development.

By making large amounts of land available for development, highways often
encourage development of areas formerly considered too remote.

The need for thls new land for development is suggested by a Uni-
versity of Washington study. The University analysts concluded that
intensive land development will occur near the interchanges of large metro-
politan areas within a few years after the Interstate System is completed.

15
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Current experience at interchange areas of Interstate highways shows
how attractive these areas are for development. Near interchanges in
urban areas, land typically sells for a significantly higher price
than comparable land away from the interchange areas.

Just how land values are affected by the improved accessibility
of highways or other transportation facilities has received considerable
attention. For example, in Washington, D.C., one minute less of
driving time from the central business district has been found to be
the equivalent of $65 in the price of houses (in the $8000 to $30,000
price range). Houses 3 miles from the central business district
typically have values about $400 higher than comparable houses b4
miles away, and houses 7 rather than 8 miles away enjoy a premium
of about $200. 2/

Land value changes provide a fairly good indicator of the change
in economic potential of land, whether the change is associated with
investment in s park, an airport, a subway station, or a highway.
Improved accessibility of transportation facilities typically increases
the possible uses for land nearby. This improvement in transportation
making more land available may reduce land values generally. However,
this increased supply of land may be offset by the increased demand
of people in the enlarged area served by the improved highway.

Land value experience near improved highways generally supporbs
the view that the highway effect on urban land tends to be an increase
in demand and in price. TFor example, the North Central Expressway
from Dallas to Richardson, Texas, 15 miles from downtown Dallas, was
accompanied by an increase in the price of vacant land in both Dallas
and Richardson. Land values, in constant dollars, increased nearly
200 percent:in Dallas and 500 percent in Richardson during the 8 year
study period. Land in Richardson becames much more competitive with
land in downtown Dallas. '

Urban land values

A number of studies of land values along major highways have been
made, most of them varying as to type of highway improvement, size of
community, study methods, ebtc. Analysis of 183 individual study segments
shows that median annual increases in land prices along highways ranged
from 6 to nearly 18 percent in the 5 to 10 year study period. Gains in
value were much more common than losses; for the highway study segments
analyzed, 94 percent gained and 6 percent lost. Also, the amount of
the gains in areas influenced by the highway generally exceeded gains
in areas remote from the highway influence.
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The experience which shows that modern highways are associated with
value enhancement of nearby land also shows that industrial land tends to
be enhanced more than land in other uses. Apparently the potential of
industrial land is more likely to be improved by a new or improved highway
than is the case for other uses. Commerecial and unimproved parcels tend
to be benefitted less than industrial land but more than residential land.

Land use when highway Median annual percentage gain
was built in value during study period -
Industrial 18
Unimproved 12
Commercial 10
Residential 8

Highway effects on land values over a period of time have received
some attention. Over a 19-year period, sales of 190 parcels of land along
Interstate 35 near Temple, Texas and in a control area away from the highway
indicate that the highway has had a significant impact in that area.

Price per Acre
(in constant dollars)
Study area Control ares

Before period (1943-48) $ 73 $ 82
After period (1955-61) 3055 167
Percentage change 4085 10k

Within the study area, properties abutting the new highway were enhanced
more in value than nonabutting properties. Thus, from $73 per acre before
highway construction, per acre values in the study area rose to about $3400
for abutting properties and $2400 for nonabutting properties.

Interchange land values

Land values near highway interchanges have often shown substantial
changes. At interchange areas along Interstate 94 in Michigan, land
parcels that were analyzed experienced a 200 percent gain over the value
before highway construction. Parcels purchased for service stations gained
over 500 percent. During the 5-year period of the study, value gains ranged
from 15 to 35 percent in the control area._@/ Along the Capital Beltway
in Virginia, areas with access to a major radial highway and the Beltway
have maintained high land values. In Maryland, even a parcel without
any public access but near an interchange of two limited access highways
experienced a significant gain in value (from $2000 to $3500 per acre)
along with construction of the Capital Beltway.

Rural land value

Values of rural land depend upon a myriad of economic and sccial
factors, including highway improvements available to provide transperta-
tion to rural areas. While there are a number of indications of the
benefits highways provide for rural areas ~ easler marketing, more intensive
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farming operations, and increased educational, social, and cultural
opportunities - one of the best indicators of rural highway benefits
is the value of the affected land.

The value of good roads to farming and to agricultural land has
been recognized fairly generally. Farm land located on hard surfaced
roads typically sells for more than comparable land on gravel or dirt
roads.

For farm land effects of Interstate highways, a recent study of
farm land along Interstate 10 in Chamber County, Texas provides infor-
mation., This study found properties abutting the highway typically
increased in value by $66 dollars per acre, 9/ Properties not abutting
the highway experienced no change significantly different from the
control aresa, located some distance away. The change in constant
1947-49 prices per acre during the 19-year period of the study (1547
through 1965) can be summarized as follows:

Properties abutting Control
the highway Ares
Before period $ 66 $ 54
After period 295 187
Percentage change 3h7 246

Some of the gains in value of property abutting the highway were
associated with a change to nonfarm use of these parcels.

What effect Interstate highways have on farm land which continues
to be used as farm land has received some attention, Some indication
of this is provided by the right-of-way case studies conducted in all
the Continental States. Land used for farming before right-of-way
acquisition and continuing in that use at least until the remainder sold
has experienced a gain in value in over 80 percent of the cases. These
cases involve both Interstate and other highways. In general, more
remainder parcels along Interstate routes experience large increages
in value than parcels along other highways. Thus, of the remainder
parcels which sold for 500 percent or more of the value before the
highway was constructed,

17 percent were along Interstate highways,
14 percent were along Federal-aid Primary highways, and
3 percent were along Federal-aid Secondary highways.

Highway influence on tax valuations

The acquisition of property for highway use ordinarily has the
immediate effect of removing some property from the tax rolls. However,
longer range effects of highway construction on tax revenues have proven
to be generally favorable. Highway improvements usually have resulted
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in the development of vacant and other unproductive land. Thus, the
loss of some property from the tax rolls is frequently offset by

increased assessments on property benefitted by highway improvement
or construction.

Highways vary in their effect on tax rolls. Where land values
are lowered, tax assessments could be affected adversely. Also, in
intensively developed areas, acquisition of property for right-of-way
could cause relocation of business or residences elsewhere, if the
taxing jurisdiction's boundaries are restricted and if 1little vacant
land is available., However, tax roll effects of right-of-way acguisition
even in fully developed areas may be offset by renewal and redevelopment
and more intensive development associated with the highway. This
tendency for tax rolls to be enhanced by development is being strengthened
by joint development which helps assure that the transportation facilities
lend themselves to development serving community goals.

INDUSTRIAL AND COMMERCIAL EFFECTS

Highways are vital to the well-being of local and reglonal economies.
Highways stimulate employment opportunities by providing new and more
efficient sites for industrial development and benefit both employers
and employees by broadening the labor market and job market and reducing
commuter travel time.

Highways and industrial location

Factors influencing plant location decisions include availability
of highways and other modes of transportation, labor supply, and proximity
to markets and raw materials. Among these, good highway facilities
rank high. TFor example, a recent Business Week Surveyjfy asked the
question "If your company were selecting a new plant site, which of the
following would be of importance to you in selecting the specific area
or site?" The top five factors out of the 29 listed are shown in the
accompanying table, with "trucking", which is closely related to highway
location, ranking first.

Percentage of Respondents Tndicating

Area of Interest Significant Importance
Trucking 75%

Reasonable cost of property 67

Reasonsble or low taxes 65

Ample area for expansion 63

Favorable climate 62

The reasons for this recognition of the importance of a highway location
in industrial site selection are fairly obvious. Benefits which firms
derive from highway locations include availability of additional space for
expansion, visible exposure to the motoring public as a form of advertising,
and greater access to labor, raw materials, and consumer markets.
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Manufacturing growth

Additional evidence that Interstate highways are associated with
manufacturing growth was provided by a recent comparison of manufacturing
growth from 1958 to 1963 in cities near Interstate highways and in
comparable cities located elsewhere.ji/ A sample of 212 cities (106 city
pairs) was studied. These represented 40 States; all but a few cities
were between 10,000 and 50,000 in population. Growbth was expressed in
terms of new jobs per thousand people. When all 106 city pairs were
combined in a Nationwide total, freeway cibty employment grew only
slightly faster than that in nonfreeway cities--19 new jobs per
thousand people versus 16. However, in regions of dense population
and uwneven terrain, freeway clties added employment significantly
faster than cities removed from the freeway influence.

Jobs Added per Thousand People
Freeway Cities Nonfreeway Cities

Cities in the fast growing Southeast,
East Midwest, and Pacific Northwest
Regions 43 23

Cities served by airlines in the South-
east, Bast Midwest, Pacific Northwest,
pius those in the slow-growing Northeast 27 2

These findings indicate that intercity freeways are associated with
manufacturing growth in regions where travel on regular highways is
especlally impeded by heavy traffic, frequent towns, and numerous hills
and curves; that is, in regions with dense population and topographic
irregularities.

Employment opportunities

Of the benefits of modern highways accruing to employers, the
greater ease in recruiting and retaining a suitable supply of labor
deserves emphasis. Interstate highways typically enlarge the area from
which workers commute to employment. For example, around Washington,
D.C., Maryland workers commubting by the Capital Beltway have become
part of the Virginia industrial work force., And a similar use of the
Beltway in the opposite direction has been noted - that is, Maryland
employers draw workers from Virginia.

When viewed from the employee's standpoint, the same highway benefit
to employers in extending their labor market may be seen as extending
workers' employment opportunities over a greater geographical area. Thus,
improved highways increase employment opportunities in two ways - by
stimilating economic activity through industrial location decisions, and
by extending the geographical areas within commuting distance through a
reduction in travel time. More employment opportunities increasge the
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likelihood that individuals will be able to find jobs at a 1eyel corres-
pouding to their capabilities. Among the benefits are galns‘ln
productivity and earnings as well as increased Jjob satisfaction.

Central business districts

Modern highways increase alternative opportunities, including
opportunities available to shoppers. Highways are generally advantageous
to commercial establishments in suburban areas. Many central business
districts of major cities have been overshadowed by growth in suburban
areas, particularly where traffic congestion exists. The problems with
the decline of general retail trade in the central business districts
have been mitigated to a large extent by an increased use of downtown
areas for other uses such as recreational, institutional, or specialty
type retail and especlally for office space.

There 1s some evidence that, as the Interstate System nears
completion in urban areas, the relative advantage of a downtown business
location will improve. A study conducted in Washingbton, D.C.
analyzing delivery experience of (1) a retail department store chain,
(2) a dairy, (3) a concrete distributor, and (4) a household goods
mover, concluded that at the 1967 stage of completion of the Interstate
System, the accessibility to a dispersion of retail outlets and con-
sumers from a downtown location was about equal to the accessibility
from a location on the Capital Beltway in the surrounding suburbs.
However, completion of the Interstate System would give an estimated
20 percent accessibility advantage (expressed in vehicle minutes)to
the downtown location.

Bypass routes

Considerable attention has been focused on the economic and
social effects of highway bypass or traffic relief routes. The
importance of highway facilities which permit through travelers to
avoid local streetbs becomes especially apparent from consideration
of the destinations of travelers along major highways. TFor smaller
towns, half or more of the traffic approaching passes on through the
town. Permitting this through traffic to avoid downtown streets can
provide benefits both for the local residents and for those passing
through in terms of reduced traffic congestion and increased safety.

Experience with bypass routes reveals little consistent relation-
ship between traffic changes in bypassed areas and business activity.
Adverse effects are sometimes experienced by gas, food, and lodging
establishments, particularly in smaller towns. Ohter businesses
often experience gains, apparently because removing through travelers
from downtown areas eases shopping there., A comparison of 23 bypasged
towns with control towns showed that 14 bypassed towns had smaller
gains in retail sales than control towns; in § bypassed towns, retail
sales galing exceeded those in control towns. In ancother analysis,
of 37 bypassed towns, in 18 States, bypassed towns with gains in
retail sales outnunbered those with losses 33 to 4. Traffic declined
along most of the bypassed routes.
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NONWORK OPPORTUNITIES

The value of mobility "can be reckoned in options per minute
or options per dollar where the option is a funetional activity such
as shopping or working..." 13/ Using such a measure of effectiveness
for transportation systems, Interstate highways rank high. Highway
mobility increases options for residences, recreation, education,
health, and cultural activities.

Residential neighborhood effects

Traffic congestion on local residential streets generally has a
negative impact on residential neighborhoods. Noise, vibration, air
pollution, and safety are some of the significant factors in this relation-
ship.

Interstate highways can enhance urban neighborhoods as a place
to live by reducing some of the congestion on city streets, which are
rarely designed to handle heavy automobile gnd truck traffic. With
reduced traffic flows in residential areas, people are given additional
mobility and a better opportunity to shop for goods and services at neigh-
borhood stores. Thus, there are advantages to both the residents and the
commercial enterprises serving these residents.

Although congested city streets have an undesirable effect on residential
areas, there appears to be lititle general dissatisfaction with living near
modern, well designed and well located Interstate highways, perhaps because
Interstate highways are often well-landscaped and well-fenced. Their superior
design reduces the noise, air pollution, and aesthetic problems associated
with congested local streets. Also, bullders and planners, frequently
provide sufficient set-back space to make the property appealing to home
owners.

Several studies have recorded favorable responses of residents near
freeways, particularly because of the improved accessibility to work.
Other advantages include the privacy afforded, protection from encroachment,
and creation of a more attractive area.

The Capital Beltway (I-495) in Virginia illustrates some of the benefits
an Interstate highway can have on the location of residential development. l&/
The improved accessibility provided by the Beltway in the northern Virginia
region deterred development from leapfrogging out along the major radial
highways and from clustering around the outlying communities, where
development had previously occurred. Instead, apartments and other de-
velopment. occurred glong the beltway and in the wedges formed by the radial
highways inside. From 1964, when the beltway was completed, until 1966,
about 30 percent (over 3,000) of the apartment units built in Fairfax
- County were built within one and one-half miles of the Beltway.

Highways as land use buffers

Near Portland, Oregon, a study of several subdivisions built adjacent
to Interstate highways indicates a tendency for the higher-priced, custom-
built houses to be built adjacent to the freeway. Eg/ Reasons given were
that "the freeway not only creates a commanding view but also acts as a
buffer against undesirable encroachment ... In one subdivision, 91 percent
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of the owners stated that they had no serious objections to the proximity
of the freeway and the other 9 percent objected...to nolse created by hot
rod drivers and heavy trucks at night." A resume of the results of the
owner gttitude survey is given below:

Question Answer
Yes No
Apprehengive of freeway before buying? 18 137
Price reduced because of freeway? 0 155
Similar homes available farther away? 13k 21
Buy here or in similar location again? 140 15
Now consider freeway an advantage? 128 27

In Baltimore, the Urban Design Concept Team suggests that residential
neighborhoods can benefit by properly located and designed highway improve-
ments which provide a buffer against land uses incompatible with the
neighborhood. They argue that in the area under discussion, "incompatible
land uses penetrate the residential neighborhoods at various points; there
is a need for a clear demarcation of the neighborhood edges.” Recent
advances in highway design permit the facility to serve as a buffer against
unwanted, encroachment of land uses but do not necessarily act as & barrier
to mobility.

Recent experience and progress in air righits usage and other Jjoint'
development and multiple use projects allow Interstate highways to become
more compatible with residential neighborhoods and even to enhance the
quality of these areas. In a number of instances, housing and necessary
neighborhood services have been developed jointly with highways and have
improved or restored neighborhoods and increased thelr potential for
housing people in a satisfactory manner.

Highways and recreation

Highways help in meeting the increased demand for recreation resulting
from increases in leisure time and in income. Highways provide benefits
both for those seeking recreation and for businesses supplying recreational
goods and services.

In addition to providing access to recreaticnal sites, highwsays
themselves are a source of outdoor recregtion. Thus, unlike other trips
which are a means to accomplishing some purpose, recreation trips are
sometimes made for the pleasure of the trip itself. The Outdoor Recreaticn
Resources Review Commission reports that, as outdoor recreation, driving
for pleasure is nearly as popular as swimming and walking.
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Opportunities for recreation

The improved accessibility provided by Interstate highways increases
the options people have for recreafion by enlarging the ares they can
reach without increasing their travel time. This potential increase in
opportunities for recreation is in fact being realized, both for long
distance vacation travel and for local recreaticnal trips. For example,
recreational travel has been increasing faster than other travel and
vacation trips are becoming longer.

Travel distances reported for vacation trips vary, apparently depending
on such things as time available, income, geographic area, and type of
highway available. An Outdoor Recreation Resources Review Commission
(ORRRC) study in 1965 found the round-trip distances driven on 10-day
vacations to be about 1300 miles. A sample of motorists traveling Inter-
state 70 in Kansas found the round-trip distances to be 2400 miles. The
American Automobile Association (AAA) reports that round-trip distances
driven by members on 16-day vacations average nearly 2500 miles.

Distances traveled on vacations appear to be increasing. Driver
interview studies of three parallel routes in Kansas--I-70, U.8. 40, and
Kansas Route 18--in 1960 and 1966, before and after completion of a
substantial share of the mileage between Kansas City and Denver, showed
that trips of over 200 miles increased from 14 percent to 60 percent of
the total. l@/ The AAA reports that average distances of 16-day vacation
round trips by members were

2150 miles in 1959,
2200 miles in 1963
2400 miles in 1966, and
2480 miles in 1968.

The lines on Figure 5 show the enlarged ares made accessible by these
lengthening trips. The expanded area which a traveler from Chicago has
for recreation Iin the West seems especially significant.

This increase of about 15 percent in vacation trip lengths actually
requires slightly less travel time as the Interstate System becomes more
nearly completed. The 2480 mile trip in 1968 required about 5.5 days
compared with nearly 6 days for the 2150 mile trip in 1959. This assumes
daily travel distances of 500 miles on Interstate highways and 350 on
other highways, (maximum safe distances suggested by the AAA;) it takes
account of the fact that the Interstate was about 15 percent comple ted
in 1959 and 64 percent completed in 1968. 1k4/

The map also depicts the expanded area which the improved accessi-
bility of Interstate Highways afford for 2-day trips, for example, on
weekends. From 350 miles per day on nonfreeway facilities, the Inter-
state System extends the distance which it is safe to travel in cne day to
500 miles. This increase in travel distance which the AAA considers safe
amounts to about 40 percent. It enlarges the area that can be reached for
recreatlon or other activities by over Y00 percent.




W4SH

OReg

i
/'CAL/p

Ty
¥

Figure 5 - Expanding opportunities for recreational travel associated with the development of the
_Interstate Highway System from the Chicago area, The large circles show the enlarged
areas made accessible by the 16-day vacation round trips taken by members of the American
Automobile Association; these distances increased from 2150 miles in 1959 to 2480 in 1968,
The smaller circles show the enlarged area made accessible by Interstate highways (now
70 percent complete), assuming 500 miles as a safe daily travel distance on Interstate
and 350 miles on noninterstate routes, as suggested by the AAA,
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Along with opportunities for recreation in an expanding geographic
area, Interstate highways affect opportunities within the existing
area. For example, along the Maryland side of the Capital Beltway, golf
courses and parks are used by more Virginia residents than before the
Beltway was constructed.

The use of the Interstate by long-distance travelers is demonstrated
by the replies of motorists interviewed at Interstate and noninterstate
rest areas. For example, at Interstate rest areas, only 2 percent of the
trips were shorter tEf? 250 miles, while at noninterstate areas 23 percent
were in this range.

Rest area effects

Interstate highways permit travelers to increase their average speed
and travel distances for recreation or other purposes. These highways
alsco benefit those choosing more leisurely travel, for example, by means
of 2500 rest areas. The large number of travelers gtopping and the 20
minutes they average at rest stops indicate that the benefits being derived
are substantial. The imputed cost for rest areas approximates 3 cents or
less per visitor, the capital and maintenance costs of a typical rest area
divided by the visitors anticipated during the life of the rest area.
While the benefit derived from each visitor's 20-minute stop is difficult
to evaluate precisely, it undoubtedly exceeds the 3 cent cost.

Rest areas have benefits beyond those accruing to travelers visiting
these areas. Rest stops increase gsafety, a benefit for all highway travelers
and for the economy. 1In addition, rest areas may benefit local business
if travelers increase their local consumption because the rest stops
prolong the time they spend in an area.

Recreational travel industries

Spending for recreation has been increasing at a fast pace, often
resuliting in increased employment in areas that lack other employment
opportunities. The significance that tourist travel may have for employ-
ment is suggested by a U.S. Chamber of Commerce estimate that cash which
a community receives from 24 tourists per day is the equivalent of a
factory with an annual payroll of $100,000. At least half the States
count travel among thelr three major sources of revenue.

In addition to industries serving travelers directly, recreaticnal
spending affects a number of industries indirectly. Several of these,
‘such as camping, boating, and sporting equipment and summer homes, show
exceptionally fast rates of growth.
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Health. educakion and cultural benefits

Highways have historically been associated with major advancements in
public education in rural areas. Improved highways have enabled elementary
and secondary schools to consolidate into larger units, with consegquent
upgrading of teaching and physical facilitles. Recently, highways have
been a factor in the utilization of the smaller state colleges established
to supplement major universities. By putting these schools within
commiting distance of most areas, a realistic opportunity for higher
education can be given for all who desire it.

A parallel development has occurred in the field of wocational
education. In the Appalachian region, manpower centers offering
specialized job training have been situated by major highways in order to
make them accessible to the surrounding areas. Since most trainees find
it necessary to remain at their place of residence cor employment while
learning their new skillg, the highway system has been essential to the
success of these programs.

Highways have also made possible the increased level of medical
care for rural residents. In those areas unable to support adequate
medical facilities, easy access to regional hospitals has been the only
means to proper medical care, and such hospitals are feasible only by
serving a large geographic area. Preventive care and testing may be available
through mobile health units. The Interstate system alsc makes it possible
for rural residents to travel to urban areas to obtain whatever specialized
care they may need.

For many handicapped or elderly persons, the automobile is the only
mode of travel flexible encugh for their special needs. The available
evidence indicates that a large portion of handicapped perscns use auto-
mobiles regularly, frequently as passengers rather than drivers. Recognizing
the dependence of such persons on highway travel, most states are designing
rest areas for easier use by the handicapped. Among the most important
features of this design are ramps, lower wash basins, wider doors and
stalls and reachable phones.

With increasing urbanization there is evidence that highways may
contribute to health in an indirect but very significant way. Public
Health Service scientists who have studied the relaticnships between
recreation travel and mental health believe that such travel tends %o
reduce tension and therefore improves mental health. This can come about
through the change in envircnment and release from job pressures and urban
stress.

The general accessibility that highways provide within a metropolitan
area can be of importance to organizations and institutions. For example,
membership in 36 churches located near interchanges of the Capital Beltway
increased considerably faster than other churches. Spokesmen for these
churches felt proximity to the Beltway had had a favorable effect.
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OPPORTUNITIES FOR COMMUNITY CHANGE

Highways with heavy traffic volumes can have undesirable effects.
Benefits associated with Interstate highways have been more noticeable
than for highways of lower design. However, these highways with heavy
traffic volumes require careful planning to avoid community disruption.

To help make highways compatible with surrounding areas, new concepts
and procedures are being developed and put into effect. Highway planning
is emphasizing several ways of using highways to generate positive community
benefits. Such techniques as relocation assistance, joint development, and
urban transportation planning are helping communities substitute benefits for
what might otherwise be harmful effects from highway noise, pollution, con-
gestion, and dislocation from the right of way.

Relocation assistance

Considerable progress has been made in minimizing the hardships that
families and individuals experience due to dislocation from highway right of
way. Most of the families and businesses that have been relocated have
remained in the affected community or adjacent area. Many owners have taken
the opportunity of displacement to upgrade their properties. However, "just
. compensation" for property taken has not in the past covered all costs of
relocation and many of those relocating have suffered financially.

Some of these extra costs of relocation appear to have affected relocation
provisions enacted in recent years, including those in the Federal-Aid Highway
Act of 1968. These include supplemental payments to home owners and renters
to defray higher costs of housing in the areas where they relocate.

Some of the provisions enacted in 1968 to ease relocation of those
displaced from highway right of way already are having an effect. For example,
nearly 2100 owner-occupants and 2000 rental families received extra payments
in 1969 to compensate them for the higher cost of their housing following
relocation. This amounts to about 20 percent of the 21,700 families displaced
during the year ending Septamnber 30, 1969. These payments averaged nearly
$2,300 for owner-occupants and $1500 for renters, over and above fair market
value and moving costs. 18/
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While dislocation of people from their homes and businesses generally
cannot be regarded as a benefit, a number of people have been able to iImprove
their living conditions following relocation from highway right of way. This
will be even more common in the future as highway and other relocation workers
learn how to evaluate and replace intangible aspects of the displaced persons
environment. Another possible benefit is that the relocation provisions of
the 1968 Highway Act are to some extent serving as an example for other Federal
programs which displace people from their homes or businesses.

Joint development

Joint development techniques can afford communities a chance to use
highways to improve local areas. Joint development involves melding highway
and nonhighway uses into g single environmental and functional whole.19/ A
number of joint development projects are already underway which achieve
community as well as transportation purposes. These include the Chicago-
Crosstown project, the Baltimore project being developed by the design concept
team, the Inner Loop Freeway in Washington, D. C. and the Century Freeway(Watts)
project in California. 20/

Highways and local planning

Highways play a particularly important part in implementing general
plans. Highway systems can be developed by practical stages, they can be
funded through established channels, they provide for both private and public
transportation, and they can respond readily to changing needs over time.

Highway programs can help achieve both tangible or physical changes in
the community and changes of an institutional nature. Some of the physical
changes, such as those involving relocation and joint development, have
already been mentioned.

Other benefits which communities are achieving include (1) the use
highways can have as separators between such land uses as residential and
manufacturing, (2) the parklike effect of landscaping on the right of way,
scenic easements, rest areas, and screened junkyards, and (3) the opportunity
and the need for community planning of development or redevelopment at highway
interchange areas.

Some of these highway effects exist in rural as well as urban areas.
For example, over 1.5 million trees and tree seedlings are being set out along
highway rights of way each year. 1In most urban areas and in rural areas with
few trees, the potential benefit of this tree planting is fairly obvious.

Institutional changes of a beneficial nature can emerge as a result of
the intensified efforts now being made to cope with highway location, design,
and construction. These efforts include such measures as two public hearings
to decide highway location matters to help assure that highways are compatible
with their surroundings. Urban design concept teams and other techniques for
assuring full community participation in local planning decisions also serve
as a valuable supplement to formal governmental procedures for decision making. -
At highway interchange areas, local planners have sometimes taken the initiative
in establishing special interchangec districts in local zoning ordinances.
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Development and application of the continuing comprehensive transportation
planning process carried on cooperatively by local, State, and Federal govern-
ment demonstrates desire to plan transportation facilities to serve the public
interest. This process is concerned with tramsportation, including highways,
and by its very nature must involve land-use planming and the overall economic,
social and cultural objectives of the community. Under highway leadership,
the urban land-use transportation studies are being conducted on a continuing
basis in two-thirds of the 233 urbanized areas of the country, and soon will
be in the remainder.

Planning techniques developed in these transportation studies can be
used to serve broader goals as these emerge. For example, techniques developed
for discerning community attitudes and needs for transportation facilities
are useful in solving additional problems such as those experienced in
relocation housing, ghetto transportation, community services, and model cities.

Interstate highways and environmental quality

Large scale technological improvements such as the Interstate Highway
System often result in profound and sometimes irreversible changes in the
natural and man-made enviromment. Interstate highways can play a vital
role in protecting and enhancing the desirable elements of the physical
environment -- for example, by increasing opportunities for people to enjoy
the beauty and uniqueness of the environment through greater accessibility.
Independent aligmment of dual=-lane Interstate highways improve erosion
control, restriction of billboard advertising, and selective tree trimming,
all contribute toward increasing opportunities for enjoyment of the environ-
ment while protecting its ecological structure. Also, highway agencies
frequently develop or assist in programs to protect envirommental features
of scenic, historical, educational, recreational, symbolic, or ecological
significance. For example, a number of States have used Interstate con-
struction to create recreational lakes from excavations for highway con-
struction, rest areas utilizing Indian mounds, dinosaur tracks, or other
historic or mnatural features.

Noise and air pollution

Interstate highways can have a significant beneficial impact in reducing
air and noise pollution in urban areas. Interstate highways, often constructed
to bypass downtown areas, reduce unnecessary travel through downtown areas
where existing noise and air pollution levels are high. Also, Interstate
highways eliminate considerable pollution and noise effects of stop-and-go
traffic on city streets. The following shows the dramatic improvements
expressways can make in reducing automobile carbon monoxide emissions.

Pounds of carbon monoxide

Type of traffic situation per vehicle mile 2l[
Expressways .11
Arterial Streets .22
Local Streets .27

Central Business District 42
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The primary reason for this very significant difference in carbon-monoxide
emissions is that the amount of unburned gasoline increases sharply when an
engine is accelerated or decelerated. For example, when an automobile is
cruising, less than 2 percent of the total fuel supplied to the engine is
emitted unburned through the exhaust pipe. During deceleration, this increases
dramatically to 18 percent. Average speed also plays an important role. A
change in speed from 20 mph to 30 mph yields a one-third reduction in total
emissions. Air pollution emissions are at a minimum when vehicles are traveling
at a relatively constant speed such as on Interstate highways. Similarly,
Interstate highways reduce the more disturbing peak noise levels created by
trucks and other noisy vehicles by reducing the need for acceleration and
deceleration generally characteristic of travel on neighborhood streets.,

Recent advances in the design of Interstate highways not only make
them more aesthetically appealing, minimize neighborhood social and economic
disruption, but are also beneficial in terms of reducing air and noise
pollution levels. For example, a modern, well designed elevated structure
is visually pleasing, does not inhibit mobility and reduces noise levels in
nearby areas. Depressed highways also reduce noise levels. Some Interstate
highways are now being designed with exclusive bus lanes which will reduce air
and noise pollution by decreasing the number of autos and by providing free-
flowing bus traffic. Interstate highways help reduce air pollution levels
in urban areas by another indirect way. The relationship between Interstate
highway improvements and industrial decentralization is well known. Both the
benefits and hardships of the movement of industry from the center city have
been well documented., One of the possible benefits is suggested in a recent
American Institute of Planning article which states: "Evidence is mounting
that urban air pollution problems are caused not only by the presence of
such things as smoke stacks and automobiles, but by the overall spatial and
temporal arrangement of these urban elements -- in short by urban form."
Interstate highways have been instrumental in planning for the spatial
arrangements of industrial activity. Much more can be accomplished by both
highway and urban planners in considering air and noise pollution in the urban
and transportation planning process.

Aesthetics

Interstate highways can and do provide a pleasing aesthetic

experience in urban areas. A well known study conducted at the
Massachusetts Institute of Technology aptly summarizes this point. '"---Road
watching, and the highway is -- or at least might be -- a work of art, The

view from the road can be a dramatic play of space and motion, of light and
texture, all on a new scale. These long sequences could make our vast
metropolitan areas comprehensible: the driver would see how the city is
organized, what it symbolizes, how people use it, how it relates to him. To
our way of thinking, the highway is the great neglected opportunity in city
design.". 22/
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NEW TOWNS AND ECONOMIC GROWTH

The need to encourage growth centers away from existing large cities
has been recognized and stated as a national goal. The role Interstate
highways can play in this growth is also commonly recognized, whether the
growth is occurring in new towns, smaller metropolitan areas, or in areas
of the country where economic development needs special encouragement.

New towns and growth centers

Fully cognizant of the growing problem of overcrowded conditioms in
large cities, the President in his 1970 State of the Union address rec~-
ommended a national program to disperse into new towns and smaller communities
or growth centers some of the huge population growth this Nation will
experience by the end of the century, The President suggested that future
decisions of the Federal government with respect to buying and selling
land, building highways, airports and other public facilities be made "with
the clear objective of aiding a balanced growth for America." The policy
includes encouragement of growth in smaller urban areas -- of 50,000 to
250,000 population. It is in the hope of countering high social costs
associated with growth in larger, more congested areas.

Interstate highways will play a major role in helping to achieve this
very important national goal. These highways will be crucial in effectively
integrating new towns and smaller metropolitan areas and growth centers with
the surrxqunding countryside and with other towns and major metropolitan
areas,gi/ Some indicatlion of the effects of Interstate highways can be
gleaned from experience with such towns already completed or in the process
of being built. For example, Columbia, situated between Washington, D. C.
and Baltimore, Maryland, claims proximitv ,to several highways and Interstate
routes among its transportation assets. gﬂ

In contrast to the transportation avenues open to Columbia, the new
town of Reston may not be as favorably located. In fact, the developers
of the Reston area have decried the lack of access to the Dulles Airport
Access Road, between Dulles Airport and Washington, D. C. as one of the
major factors which has contributed to the slow development of the new town
of Reston. 25/

The emphasis which new town developers place on modern, well-landscaped
highway facilities is borne out in a statement by a representative of the
James W. Rouse and Company, developers of Columbia, Maryland. He states:
"We are putting a great deal of effort into having Route 29, which cuts our
property in half, upgraded to a limited-access six-lane landscaped parkway.
We have recently purchased three sites zoned for shopping centers for up to
815,000 an acre just to take them off the map. We are satisfied that
this is an important step and that the values in the community will be
maintained and improved by wiping out roadside commercialism.” In enumer-
ating the reasons for selecting the site for Columbia, he stated "... it
had to be in a location where there was either an existing or a planned
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major transportation system. By this I mean not railroads or airlines but
highways. Our studies led us to conclude that Howard County was on the verge,
with the powerful and extensive Maryland State Highway program, of being
crisscrossed with some of the really great highways planned in the area,
including I-95." 26/

Vital to 'self contained" new towns are sufficient employment oppor-
tunities for its citizens. This, in most cases, will require a strong
industrial base which in turn is dependent on a good inter and intra-city
transportation system. A majority of the studies dealing with factors
redated to the location of new industrial plants show that highway trans-
portation ranks high. For example, in one questionnaire survey, 72% of
the 1363 replies mentioned "proximity to good highways" as a factor weighting
heavily in the selection of a plant site. Highway transportation ranked
First among a total of 13 factors mentioned. 27/

Although provision of employment opportunities within the new
community is a primary goal of most new town developers, they also under-
stand the possibility of a lag between the time that the residential sections
are built and the time that industry is attracted to the area in sufficient
quantity. In the meantime, residents must have the means for commuting to
otner avallable employment centers. Furthermore, some estimates indicate
that about 50 percent would probably be close to the maximum percent of
total employment which will be provided in many new towns. In the case of
Columbia, for example, about 50 percent of all employed residents were
expected to find jobs in Columbia, 30 percent in Washington, and 20 percent
in Baltimore. §§/ The need for modern highways between the new town and
the old centers of employment is well established in the case of the two
new towns of Reston and Columbia in the Washington-Baltimore Area.

It is conceivable that much of the future population growth of the
United States will take place in new towns in the open spaces between
established metropolitan areasg. In large measure, the future of new towns
will depend on adequate ground transportation between these new ‘towns and
the established metropolitan areas and on adequate transportation between
the industrial sections of these new towns and the markets which will be
provided by the old urban areas. A system of modern, safe and convenient
limited access highways will be needed to serve the new towns in their roles
as producers, distributors, and consumers of various commodities and to
provide the citizens of these communities with the social and cultural
opportunities they need and desire.

Underdeveloped areas

The lack of adequate highways has scmetimes been associated with
economic lag. Policy studies have advised highway construction to encourage
economic development in underdeveloped areas.
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The Connecticut Turnpike was built primarily to improve the loecal
economy, not to meet existing traffic demands. The benefits expected have
materialized. Manufacturing employment in the area served by the Turnpike
increased by 27 percent between 1956 and 1962, compared to no change for
the State as a whole and to a slight decline in the control areas some
distance from the Turnpike. New firms and existing firms reporting
increases in employment considered transportation to be a contributing
factor. Wage levels also moved upward in the Turnpike ares more than in
the State as a whole or in the control areas. 29/

Improvement of the Appalachian economy also emphasizes highway
development. Recently, a member of the Appalachian Regional Commission
reported that progress on the Appalachian Development Highway System in
conjunction with the Interstate are having a measurable impact in termg of
improved locational advantages for many areas. These highway systems
dramatically revise travel times, for example, from

10 to 6 hours for the Charleston, West Virginia to Washington, D.C.
trip and from -

3.5 to 1.5 hours for the trip from Hazard, Xentucky to Lexington.

Hazard is a mountain community with excess workers who can now commute to
Lexington where jobs are available.

On the basis of two important measures of progperity--average income
and the rate of unemployment--the Appalachian region has actually shown
improvement during the last few years relative to the rest of the Nation.
Development related to Interstate highways suggests that the System is
playing a significant role in this improvement. For example, with com-
pletion of several sections of Interstate highways near the Scranton-
Wilkes Barre area, a new function has developed for these communities--
as a distribution center for the region around New York City, 100 miles
away.

Underdeveloped areas tend to be assisted not only by the transportation
improvements of completed Interstate highways but by the economic activity
generated during highway construction. For example, some industries
supplying highway construction needs, such as stone and clay products,

are concentrated in depressed areas. Also, over half of the expenditures
for highway construction are for mileage in areas where income is low and
net emigration and unemployment rates are high. Employment has been found
to depend more on highway construction in rural, low income States such

as West Virginia, Wyoming, and Mississippi than in such high income States
as California, Maryland, Massachusetts and New York.
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