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S m Y  OF REPORT ON 

BENEFITS OF TKE HIGHWAY PROGM 

Inters ta te  and other highways influence the growth of the economy 
by improving mobility for economic and social  ac t iv i t i es .  Benefits of 
the  Inters ta te  System include those received by people while using 
highways and benefits accruing t o  people and communities indirectly,  
as a consequence of highway use. These user and nonuser benefi ts  
sometimes overlap, as i s  noted below. 

USER BENEFITS 

Benefits accruing t o  Inters ta te  travelers are substantial  and w i l l  
more than pay for  the  investment. By completion in  the l a t e  1970Ts, t o t a l  
cost of the program i s  estimated t o  be $70 bi l l ion .  Total user benefits 
accruing from the program are estimated t o  be $107 b i l l i on  even if we 
assume no values fo r  automobile driver and passenger time savings. This 
t o t a l  benefit i s  comprised of $45.8 b i l l ion  fo r  operating cost savings, 
$15.8 for  accident cost savings, and $45.8 fo r  commercial vehicle time 
savings valued a t  $5.56 per truck hour. I f  we assume tha t  car driver- 
passenger t i m e  has a modest value of $1.50 per hour, t o t a l  user benefits 
amount t o  $274 b i l l ion .  I f  we value time saved a t  $3.00 per man-hour fo r  
passenger car occupants, a figure found by competent study t o  represent 
the value they actually place on t h e i r  time, and also equivalent t o  the  
nationwide average wage, about $438 b i l l i on  t o t a l  benefits would be 
returned t o  Inters ta te  users by the time the system i s  complete. 

Travel Time 

The Inters ta te  program has achieved an average 10 percent reduction 
i n  tratrel time between c i t i e s .  Travel speeds i n  selected corridors averaged 
36 miles per hour i n  1956; i n  1969, the average speed was 41.7 miles per 
how i n  corridors without Inters ta te  routes m d  46.4 miles per hour in 
corridors with Inters ta te  routes. The 4.7 mile per hour difference can 
be at tr ibuted t o  the Inters ta te .  If the t rave l  on the Inters ta te  System 
were t o  be held throughout the program period t o  the lower speeds prevailing 
on the routes which the  completed sections replaced, the  added t rave l  time 
would cost $212 b i l l ion  a t  $1.50 per man-hour for passenger car occupats  , 
and $5.56 per vehicle hour fo r  commercial vehicles. 

When the Inters ta te  corridors are completed, the average speed excluding 
any stops on these corridors w i l l  increase t o  between 50 and 60 miles per 
hour. Analysis of 47 in te rc i ty  corridors, amunting t o  over 3545 miles 
i n  37 States,  showed time savings of 16 t o  50 percent where the corridor 
was substantial ly completed. O f  32 ru ra l  corridors, 17 indicated time 
savings of 35 percent or more; maximum savings of 50 percent occur along 
three corridors. Urban corridors analyzed a lso  showed substantial  time 
savings, for  example, 60 percent on 1-15 south from Salt  Lake City, Utah. 



Operating costs 

Savings i n  vehicle operating costs on In ters ta te  highways r e s u l t  
from removing impediments t o  constant speeds such as steep grades, 
f r i c t i o n  from entering and leaving t r a f f i c ,  t r a f f i c  signals and stop 
signs. For example, the cost of one stop and re turn  t o  speed for  a 
s ingle 20-ton truck combination i s  over 20 cents. 

Increases i n  vehicle operating speed typical  of t r ave l  on the 
In te r s t a te  System, while reducing time costs ,  does tend t o  increase 
operating costs .  However, these increases i n  costs  are more than offse t  
by the  savings just  referred t o  -- from fewer- s top signs and signals .  

Accident reduction 

During the  program period accident savings resul ted  because t r a v e l  
occurred on In te r s t a te  ra ther  than formerly traveled-routes are estimated 
a t  $15.8 bi l l iofl .  This i s  based on $475 per accident avoided f o r  property 
damage, $1,800 per in jury  avoided, and $100,000 per f a t a l i t y  avoided. The 
attendant pain and suffering avoided cannot be estimated. Accident s tudies 
on 7,000 miles of highway i n  39 Sta tes  since 1955 show s ignif icant  reductions 
i n  accident r a t e s  on In te  

Rural - Urban 
Property damage acci  38% 48% 
Injury accidents 39 37 
Fa ta l  accidents 43 15 

Traff ic  i n  the  Corridor 

Opening In te r s t a te  sections i n  a corridor reduces congestion on the 
existing;, formerly-traveled route. In 12 of the 16 corridors analyzed 
t r a f f i c  dropped by 50 percent or  more and remained a t  these levels  f o r  
up t o  1 0  years. 

Goods movement 

Klghway ton  miles of f re ight  have increased rapidly with expansion of 
In te r s t a te  highways -- by over 60 percent during t h e  10-year period since 
1958. In te r s t a te  highways p e r ~ t  truck operators t o  rea l ize  considerable 
benefi t  from d i rec t  reduction i n  d is t r ibut ion costs .  University researchers 
have a lso  ca l led  a t tent ion t o  addit ional  benefi ts  t h a t  goods d is t r ibutors  
can rea l i ze  by reorganizing or  relocating plants  or  warehouses t o  take 
advantage of the  In te r s t a te  System; t h i s  addit ional  saving can amount t o  an 
ext ra  12 percent over and beyond the reduction i n  t ranspar t  costs.  

GENERAL ECONOMIC APJD COlv5MJNITY BENEFITS 

Highways improve opportunities fo r  work and l e i su re  a c t i v i t i e s .  These 
new opportunities frequently are more benef ic ia l  than the saving i n  time 
or  money which In te r s t a te  t r a v e l  affords. The benefi ts  of In te r s t a te  
highways -- t o  industry and commerce, t o  people i n  t h e i r  nonwork a c t i v i t i e s ,  
t o  communities through environmental improvement, and as a stimulus f o r  
growth centers -- can be arrayed and described separately t o  help understand 
these ef fec ts .  To a large extent,  these benefi ts  extend beymd those 
received by highway users. For example, the aes thet ic  benefi t  a loca l  
community received from the parklike influence of a well landscap~d highway 
can amount t o  a benef i t  beyond 'chose which accrue t o  highway users i n  savings 



of vehicle operating cost ,  time, and accidents. Generally, however, these 
benef i t s  are not commenswrable and thus cannot be added together o r  t o  
estimates of highway user benef i t s .  For example, In te r s t a t e  highways tend 
t o  lower transportat ion costs  of business firms by reducing vehicle expenses 
and empLoyee time (e.g., time of t ruck drivers) .  This can r e s u l t  i n  higher 
p r o f i t s  f o r  firms. These e f fec t s  typ ica l ly  are r e f l ec ted  i n  enhanced l a d  
values a t  the  s i t e  of the  affected business. All of these e f fec t s  are  important, 
but it would be counting many benefi ts  twice t o  regard the' sum of vehicle 
and  ti^ savings, business prof i ts,  and land values as a measure of 
highway e f fec t  or  benef i t ,  

* 
The highway concept has changed s ign i f i can t ly  i n  

terms of purpose, scope, and complexity - from bas ioal  
endeavor t o  a powerful t o o l  f o r  socia l  change. In addition t o  the 
t r ad i t iona l  goal of increased mobility highway construction i s  being 
used t o  help those who are  displaced achieve acceptable housing, t o  
renew blighted urban areas by providing improved s t ruc tures  alongside 
or  within the  r igh t  of way, t o  f o s t e r  economic growth, and t o  improve 
aes thet ics  with plantings and other landscaping. The need t o  preserve 
and enhance environmental values has included recognition of the  
importance of having individuals and groups and l o c a l  governments 
pa r t i c ipa te  f u l l y  i n  highway plann ion, a d  construction. 

In te r s t a t e  highways influence the  way land i s  used or  developed. 
Where other conditions necessary f o r  development a re  present,  highways 
can serve as ca ta lys ts  f o r  economic development. 

Land values provide an indicator  of the  economic po ten t i a l  of land. 
The improved access ib i l i ty  of highways increases the  number of po ten t i a l  
uses f o r  land nearby. This increase i n  the  supply of avai lable land 
tends t o  be offse t  by the  increased demand for  land made accessible 
by the highway. The highway e f fec t  on land typ ica l ly  i s  an increase 
i n  demand and i n  price.  For example, the  north Cenkral Expressway 
from Dallas t o  Richardson, Texas, 15  miles from downtown Dallas, 
was accompanied by an increase i n  the  price of vacant land i n  both 
Dallas and Richardson. Land values, i n  constant d 
nearly 200 percent i n  Dallas and 500 percent i n  R i  
8-year s t a y  period. 

1 

Indust r ia l  and commercial e f fec t s  
, 

Highways provide new s i t e s  f o r  development and benef i t  employers 
and employees by broadening the labor and job markets and reducing 
commuter t r a v e l  time. For example, analysis of manufacturing employ- 
ment changes i n  212 c i t i e s  from 1958 t o  1963 showed t h a t  c i t i e s  located 
near the  In te r s t a t e  System added manufacturing jobs s l i g h t l y  f a s t e r  
than nonfreeway c i t i e s  -- 19 new jobs per thousand people versus 16. 
I n  regions where t r a v e l  on regular highways i s  especia l ly  impeded by 
heavy t r a f f i c ,  frequent towns, and numerous h i l l s  and curves, I n t e r s t a t e  
c i t i e s  are gaining i n  manufacturing employment about twice as f a s t  
as nonfreeway c i t i e s .  



Employment opportuni t ies  provided by modern highways include the  
increase i n  t h e  choice of jobs brought within a worker's commuting area,  
t he  ease workers have i n  l oca t ing  appropriate employment, and the  f l e x i -  
b i l i t y  afforded f o r  workers with i r r egu la r  hours, seasons, and places 
of employment. Modern highways a l so  increase a l t e r n a t i v e  opportuni t ies  
ava i lab le  t o  shoppers. Many c e n t r a l  business d i s t r i c t s  of major c i t i e s  
have been overshadowed by t r ade  growth i n  suburban areas ,  p a r t i c u l a r l y  
where downtown t r a f f i c  congestion e x i s t s .  To some exten t ,  r e t a i l  
t r ade  a c t i v i t i e s  i n  c e n t r a l  business d i s t r i c t s  have been replaced by 
recrea t iona l ,  i n s t i t u t i o n a l ,  spec i a l ty  r e t a i l ,  and o f f i c e  space uses.  

Nonwork opportuni t ies  

Res ident ia l  neighborhoods can benef i t  from the  diversion of t r a f f i c  
from s t r e e t s  t o  I n t e r s t a t e  highways. With reduced t r a f f i c  i n  r e s i d e n t i a l  
a reas ,  people a r e  given addi t iona l  mobil i ty  and a b e t t e r  opportunity 
t o  shop f o r  goods and serv ices  a t  neighborhood s t o r e s .  

Although r e s i d e n t i a l  areas  a r e  a f fec ted  adversely by congested 
c i t y  s t r e e t s ,  t he re  i s  l i t t l e  general  d i s s a t i s f a c t i o n  wi th  loca t ions  
near  I n t e r s t a t e  highways. Near Portland, Oregon, a s tudy of severa l  
subdivis ions b u i l t  adjacent  t o  I n t e r s t a t e  highways noted a tendency 
f o r  t he  higher pr iced,  custom-built houses t o  be b u i l t  adjacent t o  
t he  freeway -- f o r  the commanding view, as  a buf fer  against  encroaching 
nonres ident ia l  uses ,  e t c .  Over 80 percent of 155 owners questioned 
regarded the  freeway proximity a s  an advantage. 

Opportunities f o r  community change 

New concepts and procedures a r e  helping make highways compatible 
with surrounding areas .  For example, displacement from highway r i g h t  
of way i s  being used a s  an opportunity t o  upgrade housing and community 
serv ices .  In 1969, supplemental payments f o r  t he  higher cost of 
housing a f t e r  r e loca t ion  were made t o  about 20 percent  of t h e  f am-ilies 
displaced. These averaged $2300 f o r  owner-occupants and $1500 f o r  
r e n t e r s .  Community serv ices  and environment a r e  being improved, i n  
some instances,  by j o i n t l y  developing community f a c i l i t i e s  with highway 
construct ion . 

I n t e r s t a t e  highways a l s o  can have a s ign i f i can t  bene f i c i a l  impact 
i n  reducing air and noise po l lu t ion  i n  urban areas .  These highways 
reduce unnecessary t r a v e l  through downtown areas  where e x i s t i n g  noise 
and a i r  po l lu t ion  l e v e l s  a r e  high, and they  reduce po l lu t ion  and noise 
e f f e c t s  of stop-and-go t r a f f i c  on c i t y  s t r e e t s .  For example, an 
automobile emits about .42 pounds of carbon monoxide per  vehic le  
mile i n  c e n t r a l  business d i s t r i c t  d r iv ing  but  only about .11 pounds 
on expressways . 
New towns and economic growth 

I n t e r s t a t e  highways lend themselves t o  encouraging growth centers  
away from ex i s t i ng  l a rge  c i t i e s  i n  new towns o r  i n  areas  of t h e  country 
des i r ing  economic development. Highway t r anspor t a t ion  i s  a l s o  emphasized 
as  a remedy f o r  under-developed areas .  The Connecticut Turnpike, 
f o r  example, has apparent ly served one of the primary purposes 
intended -- t o  improve t h e  l o c a l  economy. Manufacturing employment 
i n  t h e  Turnpike a rea  increased 27 percent between 1956 and 1962, 
compared t o  no change o r  a decl ine elsewhere i n  Connecticut. 



USER BENEFITS FROM THE HIGHWAY PROGRAM 

The benefi ts  t o  the  American t r ave le r  from the In te r s t a te  system 
w i l l  more than pay for  the  $70 b i l l i o n  investment. From 1956 t o  1979 
when the system i s  expected t o  be conpleted a t o t a l  savings of $107 b i l l i o n  
w i l l  accrue or $37 b i l l i o n  more than the  current es"cma,tes of what the 

42,500 mile system w i l l  cost when i t s  completed. The reduction i n  
s t a r t s ,  stops, e t c .  means l e ss  fue l  and o i l  consumption, l e s s  t i r e  wear 
and maintenance .Over the  23 year span t h i s  adds up t o  $45.8 b i l l ion .  
The In te r s t a te  system i s  almost twice as safe  as the  older roads. This 
means fewer accidents, fewer repair  b i l l s ,  hospital  costs,  e tc .  These 
savings are figured a t  $15.8 b i l l i o n  f o r  the  1956-1979 period. The 
In ters ta te  a lso  i s  a great  time saver and time i s  valuable. Time saved 

iBr trucks i s  worth $5.56 an hour, and over the 23 year span, t h i s  adds 
up t o  another $45.8 b i l l i o n ,  making a t o t a l  savings of $107 b i l l ion .  

This computation gave no value t o  time saved by passenger car 
occupants. I f  such savings were valued a t  a modest $1.50 per man-hour 
for  passenger car occupants and $5.56 per t ruck hour for  the  years 
1956-1979, they would amount t o  $212 b i l l i o n  f o r  time savings alone. 
When t h i s  amount is  added t o  the operating cost and accident savings 
already mentioned t h i s  modest value placed on automobile driver-passenger 
time amounts t o  a t o t a l  benefit  of $274*billion. 

If the time saved by car  passenger and drivers were computed a t  
$3.00 per hour, a f igure found by competent study t o  represent the  value 
they ac tual ly  place on t h e i r  t i m e ,  and also equivalent t o  the nationwide 
average wage, and a value of savings per truck hour of $5.56 were used, 
about $438 b i l l i o n  would be returned t o  In te r s t a te  users by the time 
the system i s  complete. 

TRAVEL TIME 

The Inters ta te  program has achieved an average 10 percent reduction 
i n  t r a v e l  time between c i t i e s .  Based on comparisons of 1956 and 1969 
bus schedules and t r ave l  times provided i n  Rand McNally Road Atlases 
with and without In te r s t a te  routes,  reductions averaging 10 percent 
were found on corridors which followed In te r s t a te  routes. Average t r ave l  
speeds i n  i n t e r c i t y  corridors with In ters ta te  routes increased from 
35.6 mph i n  1956 t o  46.4 mph i n  1969 or 23 percent. For i n t e r c i t y  
corridors without In te r s t a te  routes the increase was from 36.1 mph t o  
41.7 mph, or  an increase of 13.5 percent. Thus, improvements i n  vehicles 
and regular upgrading of non-Interstate highways provided speed increases 
of 9.8 percent, with only the difference of 4.7 m-ph a t t r ibuted t o  the  
In ters ta te .  When the In te r s t a te  corridors are completed the average 
speed excluding any stops on these corridors w i l l  increase t o  the range 
of 50-60 mph, resul t ing  i n  even greater  savings i n  time. 



On long t r i p s ,  a d i s tance  of about 365 miles could be s a f e l y .  
t rave led  during a 10-hour day by an average d r ive r  i n  1956. In  
1969 he could accompliShthis  i n  8 hours v i a  I n t e r s t a t e  type routes  
and add another 100 miles by dr iv ing  10 hours. 

Even g rea t e r  time savings w i l l  r e s u l t  as  t h e  remaining sec t ions  
of t h e  i n t e r c i t y  routes  axe constructed t o  I n t e r s t a t e  standards.  
Analysis of 47 i n t e r c i t y  cor r idors  reyorted by 37 S t a t e  highway 
departments amounting t o  over 3545 miles where the  e n t i r e  cor r idor  
mileage was s u b s t a n t i a l l y  completed showed time savings of from 16  
percent t o  30 percent.  Thirty-two of t he  cor r idors  wi th  complete 
before and a f t e r  da t a  were s u b s t a n t i a l l y  r u r a l  wi th  only shor t  
urban sec t ions  through smaller c i t i e s  and towns. O f  these  32 sec t ions ,  
17 indicated time savings of 35 percent ox more; maximum savings of 5Q 
percent occur along 

a 12-mile 1-81 cor r idor  across western Maryland near Hagerstown, 
a 7.1-mile sec t ion  of 1-95 southwest of Providence, Rhode Is land,  and 
a 42.5-mile sec t ion  of 1-40 from Knoxville, Tennessee, t o  t he  west.  

Rela t ive ly  low time savings occur along only two of t h e  cor r idors  
analyzed -- 18 percent on an 18-mile sec t ion  of 1-95 p a r a l l e l i n g  U.S. 
301 i n  North C a r o l h a ,  and 16 percent on a 9-mile sec t ion  of 1-26 
p a r a l l e l i n g  U.S. 176 between Columbia and Charleston, South Carolina. 

A l l  t h r ee  of t he  urban cor r idors  showed savings of about 50 
percent o r  more--1-91 (19 miles nor th  from New Haven, ~ o n n e c t i c u t )  , - 
49 percent;  1-95 ( 5  miles northeast  Prom downtown Providence, Rhode 
Is land)  , 50 percent ; and 1-15 (26.6 miles south from S a l t  Lake City,  

ah) , 60 percent .  In about half  t h e  cases ,  t r a v e l  t i m e  savings 
on t h e  order of 10 percent were experienced on the  older  p a r a l l e l  
rou tes  due t o  t h e  reduct ion i n  t a a f f i c  and congestion. 

The following values were used i n  computing time savings: 

1. $5.56 per  t ruck  hour (and buses) i n  a l l  est imates .  
2.  $1.50 per  d r ive r  and passenger hour ($3.00 per  passenger 

vehicle  hour) i n  the  $273.5 b i l l i o n  t o t a l  benef i t  es t imate.  
3. $3.00 per  d r ive r  and passenger hour ($6.00 per  passenger 

vehicle  hour) i n  t h e  $438 b i l l i o n  t o t a l  benef i t  es t imate.  
4. Zero value of time saved by dr ivers  and passengers i n  cars  

i n  t he  $107 b i l l i o n  t o t a l  benef i t  es t imate.  
5. For passenger ca r s ,  an occupancy of 2 persons per  vehicle .  
6. Average speeds f o r  t h e  program period would increase from 

35 mph t o  50 mph i n  r n ~ a l  a reas ,  and from 15 mph t o  40 mph 
i n  urban areas .  



OPERATING COSTS 

Savings i n  operating costs, resulted from the elimination or 
bypassing of impediments t o  constant speeds such as t r a f f i c  signals,  grades 
and curves. Since t ravel  in tensi ty  i s  somewhat greater for the Nation-- 
average dai ly  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  Inters ta te  System Traveled-way Study are recorded for  a l l  
In ters ta te  mileage i n  the State on a section-by-section basis and provide 
de ta i l s  concerning the characterist ics of both completed and traveled- 
way sections serving the Inters ta te  t r a f f i c  i n  the corridor. In 1960, 
re la t ively  l i t t l e  mileage was completed and open t o  traffic--656 miles 
or 7.9 percent i n  the  12 sample States compared t o  over 4755 miles or 
10 percent f o r  the Nation. By 1966, completed sections to ta led 3,064 
miles or 36.7 percent i n  the 12 States and 17,830 miles o r  41.9 percent 
fo r  the  Nation. 

Traffic signals cause a share of approaching vehicles t o  slow 
appreciably or come t o  a stop and then accelerate t o  running speed. 
The cost of a single 20-ton truck combination stopping from 50 mph 
and accelerating back t o  speed i s  estimated a t  over 20 cents f o r  one 
stop, or nearly $84,000 per year for 1,000 stops per day. In the 
12 States sampled, vehicles traveling the Inters ta te  faced 582 fewer 
t r a f f i c  signals i n  1966 than i n  1960. Compared t o  1960, grades of 
3 percent or more had been reduced by 120 miles and 35,711 access 
points causing side f r i c t ion  from entering and leaving t r a f f i c  had 
been eliminated. 

ACCIDENT REDUCTION 

A t o t a l  of $15.8 b i l l ion  was estimated f o r  the  saving i n  accident 
costs during the program period. This i s  based on the additional costs 
of f a t a l i t i e s ,  in jur ies ,  and property damage which would r e su l t  i f  t ravel  
on the Inters ta te  System had resulted i n  accidents a t  the same ra tes  as 
on the formerly traveled r o  t es .  The comparative ra tes  resu l t  from the 4 ln ters ta te  Accident Study conducted on 7,000 miles of highway -- 
exist ing traveled-way before Inters ta te  construction, exis t ing highways 
af ter  In ters ta te  construction, and completed Inters ta te  -- i n  
39 States,  beginning 1955. 



Indicated reductions i n  cor r idor  accident r a t e s  f o r  t h e  s tudy 
period are: 

Rural Urban 

Property damage accidents 38.5% 47 . 9% 
In jury  accidents 39.4% 37 5% 
F a t a l  accidents 43.4% 14.7% 

TRAFFIC IN THE CORRIDOR 

When t h e  new I n t e r s t a t e  sec t ions  i n  a cor r idor  a r e  opened t o  
t r a f f i c ,  congestion on t h e  ex i s t i ng ,  f  ormerly-traveled route  i s  
diminished by t r a f f i c  reductions of as  much as 50 percent.  In  
16 cor r idors  where S t a t e  highway department continuous .automatic 
t r a f f i c  recorders  (ATR) on traveled-way and completed I n t e r s t a t e  routes  
were paired,  t he re  was some decrease i n  t r a f f i c  volume on the  
e x i s t i n g  road following opening of t h e  I n t e r s t a t e .  In  12  of the  
16 cor r idors  t r a f f i c  dropped by 50 percent or  more and remained 
a t  these  l e v e l s  for  up t o  10 years .  Traf f ic  increases  were s teady 
i n  the  cor r idor  before opening, 3 t o  5 percent annually. After 
opening, t r a f f i c  increases  on the  I n t e r s t a t e  accelerated t o  annual 
r a t e s  of 10 percent  and moce f o r  as much a s  10 years  a f t e r  opening. 
See Figure 1. 

GOODS MOVEMENT 

Figure 2 shows t h a t  between 1958 and 1968 highway ton-miles 
have increased by 60 percent,  nea r ly  twice the  36 percent increase 
f o r  r a i l .  Since the  value of goods movement t o  t he  shipper i s  a 
funct ion of both amount shipped and t r a v e l  t ime, the  t rends i n  
the t r a v e l  b i l l  by mode provide an imp l i c i t  ind ica t ion  of t h e  
bene f i t s  of t ranspor ta t ion .  Highway revenue has increased by 86 
percent compared t o  only 20 percent f o r  rail .  

While t h e  I n t e r s t a t e  System has expanded the range of t h e  
t ruck  t r anspor t a t ion  market, r a i l roads  continue t o  increase t h e i r  
share of t h e  long dis tance f r e i g h t  movements. Data Prom the  
shippers  survey of t h e  1963 and 1967 Censuses of Transportation 
show t h a t  f o r  t h e  7 shipper groups accounting f o r  two-thirds of 
a l l  highway shipments by manufacturers (meat and dairy;  canned 
f r u i t s  and vegetables; bas ic  chemicals and p l a s t i c s ;  drugs, 
synthe t ics  and o ther  chemical; petroleum and products ; s tone ,  
c l a y  and g lass ;  and primary i ron  and s t e e l  products) ,  t h e  r a i l  
share has increased f o r  6 of t he  7 shipper groups f o r  dis tances 
beyond 1,000 miles.  
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The comparison of t r i p  length  d i s t r i bu t ions  i n  f i g u r e  3 shows 
t h e  g rea t  p o t e n t i a l  use of I n t e r s t a t e  routes  by t h e  l a rge  t ruck  
combinations with about ha l f  t h e i r  t r a v e l  r e s u l t i n g  from t r i p s  of 
200 miles o r  more. A t  an average speed of 50 miles per  hour, a 
400 mile journey can be accomplished i n  8 hours, compared t o  
near ly  12  hours a t  30 t o  35 miles pe r  hour. With severa l  hundred 
s tops ,  s t a r t s ,  s t eep  grades, and the  s ide  f r i c t i o n  of i n t e r sec t ions  
and access poin ts ,  t he  added operating cos t  on some of t h e  older  
congested i n t e r c i t y  routes  i s  a s ign i f i can t  amount. Thus, t h e  
i n t e r c i t y  f r e i g h t  hauler  receives appreciable benef i t s  from both 
reduced t r a v e l  time and operating costs .  

Figure 4 shows t h e  prompt response of t h e  operators  of t ruck  
combinations t o  improved highway f a c i l i t i e s  a f t e r  1-95 from 
Richmond, Virginia ,  was connected t o  1-495, t h e  Capi ta l  Beltway 
around Washington, D.C. ,  i n  1964, Comparing the  counts of t ruck  
combinations i n  1964 on US 1, ( the  old four-lane undivided route  
with many s t eep  grades, sharp curves, crossroads, and s t r i p  
commercial development) with counts f o r  US 301 i n  Maryland ( a 
four-lane divided route  with no cont ro l  of access and a t o l l  br idge)  
it i s  seen t h a t  volumes were nea r ly  equal a t  1,995 and 1,800 respec t ive ly .  
By 1966, t he  1-95 count exceeded 3,000; t h a t  along U.S. 1 dropped 
below 200 and t o  1,250 along U.S. 301 i n  Maryland as  t h e  highway 
f r e i g h t  movers took advantage of t he  more economical route .  

Truck use of highways a ids  product iv i ty  i n  at l e a s t  two ways: 
by expanding market areas  and by lowering d i s t r i b u t i o n  cos t s .  In 
goods movement, t h e  reduct ion of u n i t  t r anspor t  cos ts  through improved 
highways i s  a d i r e c t  benef i t  t o  shippers.  Whether t h e  benef i t s  of 
goods movement savings a re  passed on t o  consumers o r  a r e  p a r t i a l l y  
absorbed by shippers o r  t h e i r  employees, s ign i f i can t  savings a re  
r ea l i zed  by the  na t iona l  economy. 

Northwestern Universi ty  researchers  describe two types of bene f i t s  
from lowering t r anspor t  cos ts .  F i r s t ,  it provides "d i rec t"  benef i t s  
by reducing the  costs  of d i s t r i b u t i n g  the  previously es tab l i shed  volume 
of products of ex i s t i ng  manufacturing f a c i l i t i e s .  Second, it permits 
an indus t ry  t o  s h i f t  i t s  production and d i s t r i b u t i o n  process toward 
a g rea t e r  emphasis on t r anspor t a t ion ,  thereby permi t t ing . the  s p a t i a l  
reorganizat ion or  cen t r a l i za t ion  of some processes which previously 
had t o  be s p a t i a l l y  spread out ,  fo r  example. The Northwestern researchers  
estimated t h a t  if indus t r i e s  took f u l l  advantage of "reorganization" 
opportuni t ies  afforded by an improved t ranspor t  system they  could save 
an ex t r a  1 2  percent over and above the  r e c t  benef i t  en t a i l ed  i n  t h e  
i n i t i a l  reduct ion i n  t ranspor t  cos t s .  



Other evidence of improved eff iciency of goods movement through 
grea t ly  improved highway systems may be seen i n  t ruck data  from I l l i n o i s  
and Texas, f o r  example. The average payload weight f o r  a l l t r a c t o r -  
semi-trai ler  combinations using r u r a l  primary highways i n  I l l i n o i s  
increased from 22,800 pounds i n  1957 t o  28,200 pounds i n  1967, o r  a 
percentage increase of nearly 36 percent over the  10 year period. P econometric analysis performed a t  Northwestern University i n  1965 1/ 
found tha t  a 10 percent increase i n  average s h i p p i n g  weight i s  associated 
with a 7 percent reduction i n  average shipping costs .  Applying t h i s  
finding t o  the I l l i n o i s  t ruck data  r e s u l t s  i n  an estimated 25 percent 
reduction i n  t ransport  costs  fo r  a l l  t rac tor-semi- t ra i le r  combination 
users of I l l i n o i s '  r u r a l  primary highways over the  10 year period. 
These are  d i rec t  benef i t s .  Including the addit ional  indi rec t  or  
"reorganization" benefi ts  rea l izable  i f  the  industr ies  involved take 
advantage of s p a t i a l  and other reorganization opportunities afforded 
by an improved highway system, provides t o t a l  savings of 28 percent 
i n  1967 over 1957 (25 + .12 of 25) .  These are the  benefi ts  accruing 
t o  firms as highway users  and the  benefi ts  they rea l i ze  from locat ing  
plant  s i t e s  more advantageously, often cal led nonuser e f fec t s .  



GENERAL ECONOMIC AND COMMUNITY BENEFITS 

Advances i n  highway s e r v i c e  have been c l o s e l y  a s s o c i a t e d  w i t h  t h e  
growth of t h e  American economy. I n t e r s t a t e  and o ther  improved. highways 
expand o p p o r t u n i t i e s  f o r  economic and s o c i a l  a c t i v i t i e s  b y  i n c r e a s i n g  
the  number o f  a l t e r n a t i v e  s i t e s  where it i s  f e a s i b l e  t o  work, shop, 
vaca t ion ,  e t c .  B e t t e r  t r a n s p o r t a t i o n  i n c r e a s e s  t h e  o p t i o n s  open t o  people 
us ing  t h e  system. 

Highway t r a n s p o r t a t i o n  goa l s  become more ambitious as t ime goes by. 
These goa l s  a r e  no longer  l i m i t e d  t o  simply- achieving a t r a n s p o r t a t i o n  
purpose such a s  moving people o r  goods o r  " g e t t i n g  t h e  farmer o u t  of  t h e  
mud." The goa l s  now inc1ud.e b e t t e r  q u a l i t i e s  i n  our s t y l e  of l i v i n g  and 
our environment. More and more, highway resources  a r e  becoming a p o s i t i v e  
f o r c e  f o r  a t t a i n i n g  both  community and t r a n s p o r t a t i o n  g o a l s .  

The e f f e c t  highways can have i n  achieving purposes n o t  d i r e c t l y  
r e l a t e d  t o  t r a n s p o r t a t i o n  has been recognized, f o r  s e v e r a l  years .  The 
b e n e f i c i a l  e f f e c t  of highways on l a n d  use  and va lue ,  on i n d u s t r y  and 
commerce, and on nonwork o p p o r t u n i t i e s ,  f o r  example, have received con- 
s i d e r a b l e  a t t e n t i o n .  Such mat te r s  a s  r e s i d e n t i a l  d i s l o c a t i o n ,  
community d i s r u p t i o n ,  n o i s e ,  and, fumes have a l s o  received cons iderab le  
a t t e n t i o n .  A s  a s o l u t i o n ,  highway l o c a t i o n s  and designs  a r e  sought 
which a r e  more compatible wi th  t h e  surrounding environment. I n  some 
i n s t a n c e s ,  t h e  q u a l i t y  of t h e  environment i s  a c t u a l l y  enhanced through 
the  p r o ~ i s i o n  o f  community f a c i l i t i e s  j o i n t l y  developed wi th  the  highway. 

LAND USE, ACCESSIBILITY, AND VALUE 

Highways, p a r t i c u l a x l y  I n t e r s t a t e  highways, i n f l u e n c e  t h e  way l a n d  
i s  used o r  developed. Where o ther  cond i t ions  necessa ry  f o r  d.evelopment 
a r e  p r e s e n t ,  highways can se rve  a s  c a t a l y s t s  f o r  economic development. 
By making l a r g e  amounts o f  l and  a v a i l a b l e  f o r  development, highways o f  t e n  
encourage development o f  a r e a s  fo rmer ly  considered, t o o  remote. 

The need f o r  t h i s  new l a n d  f o r  development i s  suggested, by a Uni- 
v e r s i t y  of Washington s tudy.  The Univers i ty  a n a l y s t s  concluded t h a t  
i n t e n s i v e  land development w i l l  occur near  t h e  in terchanges  o f  l a r g e  metro- 
p o l i t a n  a r e a s  w i t h i n  a few years  after t h e  I n t e r s t a t e  System i s  completed. 



Current experience a t  interchange areas  of I n t e r s t a t e  highways shows 
how a t t r a c t i v e  these  areas  a r e  f o r  development. Near interchanges i n  
urban areas ,  l and  t y p i c a l l y  s e l l s  f o r  a. s i g n i f i c a n t l y  higher p r i ce  
than comparable land away from t h e  interchange areas .  

Jus t  how land values a r e  a f fec ted  by the improved a c c e s s i b i l i t y  
of highways o r  other  t ranspor ta t ion  f a c i l i t i e s  has received considerable 
a t t en t ion .  For example, i n  Washington, D.C . ,  one minute l e s s  of 
dr iv ing  time from t h e  c e n t r a l  business d i s t r i c t  has been found t o  be 
t h e  equivalent of $65 i n  t he  p r i ce  of houses ( i n  the  $8000 t o  $30,000 
p r i ce  range) .  Houses 3 miles from t h e  c e n t r a l  business d i s t r i c t  
ty-pically have values about $400 higher than  comparable hous es 4 
miles away, and houses 7 r a t h e r  than 8 miles away enjoy a premium 
of about $ 2 0 0 . 2  

Land value changes provide a f a i r l y  good indica tor  of t he  change 
i n  economic p o t e n t i a l  of land,  whether the  change i s  associated with 
investment i n  a park,  an a i r p o r t ,  a subway s t a t i o n ,  o r  a highway. 
Improved a c c e s s i b i l i t y  of t r anspor t a t ion  f a c i l i t i e s  t y p i c a l l y  increases  
t he  possible  uses fo r  land nearby. This improvement i n  t ranspor ta t ion  
making more land  ava i lab le  may reduce land values general ly .  However, 
t h i s  increased supply of land may be o f f s e t  by the  increased demand 
of people i n  the  enlarged a rea  served by  the  improved highway. 

Land value experience near improved highways genera l ly  supports 
t h e  view t h a t  t h e  highway e f f e c t  on urban land tends t o  be an increase 
i n  demand and i n  p r i ce .  For example, the  North Central Expressway 
from Dallas t o  Richardson, Texas, 1 5  miles from downtown Dallas ,  was 
accompanied by an increase i n  t he  p r i ce  of vacant land i n  both Dallas 
and Richardson. Land values,  i n  constant do l l a r s ,  increased near ly  
200 percent 1 i n  Dallas and 500 percent i n  Richardson during the  8 year 
s tudy period. Land i n  Richardson became much more competitive wi th  
land  i n  downtown Dallas.  6/ 

Urban land values 

A number of s tud ies  of  land values along major highways have been 
made, most of them varying as t o  type of highway improvement, s i z e  of 
community, s tudy methods, e t c .  Analysis of 183 individual  study segments 
shows t h a t  median annual increases  i n  land  pr ices  along highways ranged 
from 6 t o  nea r ly  18 percent i n  t h e  5 t o  10 year s tudy period. Gains i n  
value were much more common than lo s ses ;  f o r  t h e  highway study segments 
analyzed, 94 percent gained and 6 percent  l o s t .  Also, t he  amount of 
t he  gains i n  areas  influenced by t h e  highway genera l ly  exceeded gains  
i n  areas  remote from t h e  highway influence. 



The experience which shows t h a t  modern highways are associated with 
value enhancement of nearby land a lso  shows t h a t  indus t r i a l  land tends t o  
be enhanced more than land i n  other uses. Apparently the  po ten t i a l  of 
indus t r i a l  land i s  more l i k e l y  t o  be improved by a new or improved highway 
than i s  the  case f o r  other uses. Commercial and unimproved parcels tend 
t o  be benefi t ted l e s s  than indus t r i a l  land but more than r e s i d e n t i a l  land. 

Land use when highway 
was b u i l t  

Indus t r i a l  
Unimproved 
Commercial 
Residential 

Median annual percentage gain 
i n  value during study period 

Highway ef fec ts  on land values over a period of time have received 
some a t tent ion .  Over a 19-year period, sa les  of 190 parcels of land along 
In te r s t a t e  35 near Temple, Texas and i n  a control  area away from t h e  highway 
indicate tha t  the highway has had a s igni f icant  impact i n  t h a t  area. 

Price per Acre 
( i n  constant dol lars  ) 

Study area  Control area 

Before period (1943-48) 
After period (1955-61) 
Percentage change 

Within the study area,  propert ies  abutting the  new highway were enhanced 
more i n  value than nonabutting propert ies .  Thus, from $73 per acre before 
highway construction, per acre values i n  the study area  rose t o  about $3400 
Por abutting properties arid $2400 f o r  nonabutting propert ies  . 3 
Interchange land values 

Land values near highway interchanges have often shown subs tant ia l  
changes. A t  interchange areas along In te r s t a t e  94 i n  Michigan, land 
parcels t h a t  were analyzed experienced a 200 percent gain over the  value 
before highway construction. Parcels purchased f o r  service s t a t ions  gained 
over 500 percent. During the ?-year period of the  study, value gains ranged 
from 15 t o  35 percent i n  tkh control  a r e a . 3  Along the  Capital Beltway 
i n  Virginia, areas with access t o  a major r a d i a l  highway and the  Beltway 
have maintained high land values. In Maryland, even a parcel  without 
any public access but near an interchange of two l imited access highways 
experienced a s igni f icant  gain i n  value (from $2000 t o  $3500 per acre)  
along with construction of the  Capital Beltway. 

Rural land value 

Values of r u r a l  land depend upon a myriad of economic and soc ia l  
fac tors ,  including highway improvements available t o  provide transporta- 
t i o n  t o  r u r a l  areas. While there are a number of indications of the  
benefi ts  highways provide f o r  r u r a l  areas - eas ier  marketing, more intensive 



farming operations, and increased educational, soc ia l ,  and cu l tu ra l  
opportunities - one of the  best  indicators  of r u r a l  highway benef i t s  
i s  the value of the  a.fPected land. 

The value of good roads t o  farming and t o  ag r i cu l tu ra l  land has 
been recognized f a i r l y  generally. Farm land located on hard surfaced 
roads typ ica l ly  s e l l s  fo r  more than comparable land on gravel or d i r t  
roads. 

For farm land e f fec t s  of In te r s t a t e  highways, a recent study of 
farm land along In te r s t a t e  10  i n  Chamber County, Texas provides infor-  
mation. This study found propert ies  abutting the  highway typ ica l ly  
increased i n  value by $66 do l l a r s  per acre. 9J ?roperties not abutting 
the  highway experienced no change s ign i f i can t ly  d i f fe ren t  from the  
control  area, located some distance away. The change i n  constant 
1947-49 pr ices  per  acre during the  19-year period of the  study (1947 
through 1965) can be summarized as follows: 

Before period 
After period 
Percentage change 

Properties abutting Control 
t h e  highway Area 

Some of the  gains i n  value of property abutting the  highway were 
associated with a change t o  nonfarm use of these parcels .  

What e f fec t  In te r s t a t e  highways have on farm land which continues 
t o  be used as farm land has received some a t tent ion .  Some indicat ion 
of t h i s  i s  provided by the  right-of-way case studies conducted i n  a11 
the  Continental S ta tes .  Land used fo r  farming before r i g h t  -of -way 
acquisi t ion and continuing i n  t h a t  use a t  l e a s t  u n t i l  the  remainder sold 
has experienced a gain i n  value i n  over 80 percent of the  cases. These 
cases involve both In te r s t a t e  and other highways. 23-1 general, more 
remainder parcels  along I n t e r s t a t e  routes experience large increases 
i n  value than parcels  along other highways. Thus, of the  remainder 
parcels which sold f o r  500 percent or  more of the  value before the  
highway was constructed, 

17 percent were along In te r s t a t e  highways, 
14 percent were along Federal-aid Primary highways, and 

3 percent were along Federal-aid Secondary highways. 

Highway influence on t a x  valuations 

The acquisi t ion of property f o r  highway use ordinaxily has the  
immediate e f fec t  of removing some property from the  t a x  r o l l s .  However, 
longer range e f fec t s  of highway construction on t a x  revenues have proven 
t o  be generally favorable. Highway improvements usually have resul ted  



i n  the development of vacant and other unproductive land. Thus, the  
los s  of some property f romthe  t a x  r o l l s  i s  frequently o f f se t  by 
increased assessments on property benef i t ted  by highway improvement 
or construction. 

Highways vary i n  t h e i r  e f fec t  on t a x  r o l l s .  Where land values 
are lowered, t a x  assessments could be affected adversely. Also, i n  
in tens ive ly  developed areas, acquisi t ion of property f o r  right-of-way 
could cause relocat ion of business or  residences elsewhere, i f  t he  
taxing jur i sd ic t ion ' s  boundaries a re  r e s t r i c t e d  and i f  l i t t l e  vacant 
land i s  avai lable.  However, t a x  r o l l  e f fec ts  of right-of-way acquis i t ion  
even i n  f u l l y  developed areas may be offset  b y  renewal and redevelopment 
and more intensive development associated with the highway. This 
tendency f o r  t a x  r o l l s  t o  be enhanced by development i s  being strengthened 
by jo in t  development which helps assure t h a t  the  t ranspor ta t ion  f a c i l i t i e s  
lend themselves t o  development serving cornunity goals . 

INDUSTRIAL AND COMMERCIAL EFFECTS 

Highways are v i t a l  t o  the  well-being of l o c a l  and regional  economies. 
Highways st imulate employment opportunities by providing new and more 
e f f i c i e n t  s i t e s  f o r  i n d u s t r i a l  development and benef i t  both employers 
and employees by broadening the  labor market and job market m d  reducing 
commuter t r a v e l  time. 

Highways and indus t r i a l  locat ion 

Factors influencing p lant  loca t ion  decisions include a v a i l a b i l i t y  
of highways and other modes of t ranspor ta t ion ,  labor supply, and proximity 
t o  markets and raw materials.  Among these,  good highway f a c i l i t i e s  
rank high. For example, a  recent  Business Week surveY1y asked the  
question "If your companyJwere se l ec t ing  a new plant  s i t e ,  which of the  
following would be of importance t o  you i n  se lec t ing  the  speci f ic  a rea  
or  s i t e ? "  The top  f i v e  f ac to r s  out of t he  29 l i s t e d  are shown i n  the  
accompanying t ab le ,  with "trucking", which i s  c lose ly  r e l a t ed  t o  highway 
loca t  ion, ranking f i r s t  . 

Percentage of Respondents Indicat ing 
Area of In te res t  

Trucking 
Reasonable cos t  of property 
Reasonable or low taxes 
Ample area  f o r  expansion 
Favorable climate 

Signi f icant  Impm tance 

The reasons f o r  t h i s  recognition of the importance of a highway loca t ion  
i n  i n d u s t r i a l  s i t e  se lec t ion  are f a i r l y  obvious. Benefits which f i r m  
derive from highway- locat ions include a v a i l a b i l i t y  of addi t ional  space f o r  
expansion, v i s i b l e  exposure t o  the  motoring public as a  form of advert is ing,  
and grea ter  access t o  labor,  raw materials ,  and consumer markets. 



Manuf acturing growth 

Additional evidence t h a t  In te r s t a te  highways are associated with 
manufacturing growth was provided by a recent comparison of manufacturing 
growth from 1958 t o  1963 i n  c i t i e s  near interstate highways and i n  
comparable c i t i e s  located e l s e w h e r e . 9  A sample of 212 c i t i e s  (106 c i t y  
p a i r s )  was studied. These represented 40 States;  a l l  but a few c i t i e s  
were between 10,000 and 50,000 i n  population. Growth was expressed i n  
terms of new jobs per thousand people. When a l l  106 c i t y  pa i r s  were 
combined i n  a Nationwide t o t a l ,  freeway c i t y  employment grew only 
s l i g h t l y  f a s t e r  than t h a t  i n  nonfreeway ci t ies--19 new jobs per 
thousand people versus 16. However, i n  regions of dense population 
and uneven t e r r a i n ,  freeway c i t i e s  added employment s ign i f i can t ly  
f a s t e r  than c i t i e s  removed from the  freeway influence. 

Jobs Added per Thousand People 
Freeway C i t  i es  Nonf reeway Cit ies 

Cit ies i n  the  f a s t  growing Southeast, 
East Midwest, and Pacific Northwest 
Regions 43 2 3 

Cities served by a i r l i n e s  i n  the  South- 
eas t ,  East Midwest, Pacif ic  Northwest, 
plus those i n  the slow-growing Northeast 27 

These findings indicate t h a t  i n t e r c i t y  freeways are associated with 
manufacturing growth i n  regions where t r a v e l  on regular highways i s  
especial ly impeded by heavy t r a f f i c ,  frequent towns, and numerous h i l l s  
and curves; t h a t  i s ,  in regions with dense population and topographic 
i r r egu laz i t i e s .  

Employment opportunities 

Of the  benefi ts  of modem highways accruing t o  employers, the  
greater  ease i n  recrui t ing  and re ta in ing a sui table  supply of labor 
deserves emphasis. In te r s t a te  highways typical ly  enlarge the  area from 
which workers commute t o  employment. For example, around Washington, 
D.C., Maryland workers commuting by the Capital Beltway have become 
par t  of the Virginia indus t r i a l  work force. And a similar  use of the  
Beltway i n  the  opposite direct ion has been noted - tha t  is ,  Maryland 
employers draw workers from Virginia. 

When viewed from the  employee's standpoint, the  same highway belle f i t  
t o  employers i n  extending t h e i r  l a b ~ r  market may be seen as extending 
workers' employment opportunities over a greater  geographical area. Thus, 
improved highways increase employment opportunities i n  two ways - by 
stimulating economic a c t i v i t y  through indus t r i a l  location decisions, and 
by extending the geographical areas within commuting distance through a 
reduction i n  t r a v e l  time. More employment opportunities increase the 



l ike l ihood t h a t  individuals  w i l l  be able  t o  f i n d  jobs a t  a l e v e l  corres-  
ponding t o  t h e i r  c a p a b i l i t i e s .  Among t h e  bene f i t s  a r e  gains i n  
product iv i ty  and earnings a s  wel l  as  increased job s a t i s f a c t i o n .  

Central  business d i s t r i c t s  

Modern highways increase a l t e r n a t i v e  oppor tuni t ies ,  including 
opportuni t ies  ava i lab le  t o  shoppers. Highways a re  genera l ly  advantageous 
to  commercial establishments i n  suburban areas .  Many c e n t r a l  business 
d i s t r i c t s  of major c i t i e s  have been overshadowed by growth i n  suburban 
areas ,  p a r t i c u l a r l y  where t r a f f i c  congestion e x i s t s .  The problems wi th  
t h e  dec l ine  of general  r e t a i l  t r ade  i n  t he  c e n t r a l  business d i s t r i c t s  
have been mit igated t o  a l a rge  ex ten t  by an increased use of downtown 
areas fo r  other  uses such a s  r ec rea t iona l ,  i n s t i t u t i o n a l ,  o r  s p e c i a l t y  
type r e t a i l  and e spec i a l ly  f o r  o f f i c e  space. 

There i s  some evidence t h a t ,  as t h e  I n t e r s t a t e  System nears 
completion i n  urban areas ,  t h e  r e l a t i v e  advantage of a downtown usiness  
loca t ion  w i l l  improve. A s tudy conducted i n  Washington, D. C. d 
analyzing de l ive ry  experience of (1) a r e t a i l  department s t o r e  chain, 
( 2 )  a da i ry ,  (3)  a concrete d i s t r i b u t o r ,  and (4)  a household goods 
mover, concluded t h a t  at the  1967 s t age  of completion of t he  I n t e r s t a t e  
System, t h e  a c c e s s i b i l i t y  t o  a dispersion of r e t a i l  o u t l e t s  and con- 
sumers from a downtown loca t ion  was about equal t o  t he  a c c e s s i b i l i t y  
from a loca t ion  on t h e  Capi ta l  Beltway i n  t he  surrounding suburbs. 
However, completion of t h e  I n t e r s t a t e  System would give an estimated 
20 percent  a c c e s s i b i l i t y  advantage (expressed i n  vehicle  minutes) to 
t h e  downtown loca t  ion. 

Bypass routes  

Considerable a t t e n t i o n  has been focused on t h e  economic and 
s o c i a l  e f f e c t s  of highway bypass o r  t r a f f i c  r e l i e f  rou tes .  The 
importance of highway f a c i l i t i e s  which permit through t r a v e l e r s  t o  
avoid l o c a l  s t r e e t s  becomes e spec i a l ly  apparent from considerat ion 
of t he  des t ina t ions  of t r a v e l e r s  along major highways. For smaller 
towns, half o r  more of t h e  t r a f f i c  approaching passes on through the  
town. Permitting t h i s  through t r a f f i c  t o  avoid downtown s t r e e t s  can 
provide benef i t s  both f o r  t h e  l o c a l  r e s iden t s  and f o r  those passing 
through i n  terms of reduced t r a f f i c  congestion and increased sa fe ty .  

Experience with bypass routes  revea ls  l i t t l e  cons is ten t  r e l a t i on -  
sh ip  between t r a f f i c  changes i n  bypassed areas  and business a c t i v i t y .  
Adverse e f f e c t s  a r e  sometimes experienced by gas,  food, and lodging 
establishments,  p a r t i c u l a r l y  i n  smaller towns. Ohter businesses 
o f t en  experience gains ,  apparent ly because removing through t r a v e l e r s  
from downtown areas  eases shopping the re .  A comparison of 23 bypassed 
towns wi th  cont ro l  towns showed t h a t  14 bypassed towns had smaller 
gains  i n  r e t a i l  s a l e s  than cont ro l  t o m s ;  i n  9 bypassed t m s ,  r e t a i l  
s a l e s  gains exceeded those i n  cont ro l  t o m s .  In  another ana lys is ,  
of 37 bypassed towns, i n  18 S t a t e s ,  bypassed towns with gains  i n  
r e t a i l  s a l e s  outnumbered those with lo s ses  33 t o  4. T r a f f i c  declined 
along most of t h e  bypassed routes .  



NONWORK OPPORTUNITIES 

The value of mobil i ty  "can be reckoned i n  options per  minute 
o r  options per  d o l l a r  where t h e  option i s  a func t iona l  a c t i v i t y  such 
as  shopping o r  working. . . " 131 Using such a measure of effect iveness  
f o r  t r anspor t a t ion  systems, interstate highways rank high. Bighway 
mobil i ty  increases  options f o r  residences,  recrea t ion ,  education, 
hea l th ,  and c u l t u r a l  a c t i v i t i e s .  

Res ident ia l  neighborhood e f f e c t s  

T ra f f i c  congestion on l o c a l  resid.entia1 s t r e e t s  genera l ly  has a 
negative impact on r e s i d e n t i a l  neighborhoods. Noise, v ibra t ion ,  a i r  
po l lu t ion ,  and. s a f e t y  a r e  some of the s i g n i f i c a n t  f ac to r s  i n  t h i s  r e l a t i on -  
ship.  

I n t e r s t a t e  highways can enhance urban neighborhoods a s  a p lace  
t o  l i v e  by reducing some of the congestion on c i t y  s t r e e t s ,  which a re  
r a r e l y  designed t o  handle heavy automobile and t ruck t r a f f i c .  With 
reduced t r a f f i c  flows i n  r e s i d e n t i a l  a r eas ,  people a r e  given add.itiona1 
mobili ty and a b e t t e r  opportunity t o  shop f o r  goods and, services  a t  neigh- 
borhood s t o r e s .  Thus, there a r e  advantages t o  both the res idents  and the  
commercial en t e rp r i s e s  serving these resid.ents.  

Although congested. c i t y  s t r e e t s  have an und.esirable e f f e c t  on r e s i d e n t i a l  
areas ,  there  appears t o  be l i t t l e  general  d . i ssa t i s fac t ion  with l i v i n g  neag 
mod.ern, we l l  d.esigned. and.wel1 loca ted  I n t e r s t a t e  highways, perhaps because 
I n t e r s t a t e  highways a r e  o f t en  well-landscaped and well-fenced. Their superior  
design reduces the  noise ,  a i r  po l lu t ion ,  and aes the t i c  problems associated 
with congested.loca1 s t r e e t s .  Also, bu i ld ,e rs  and planners ,  f requent ly  
provide s u f f i c i e n t  set-back space t o  make the  property appealing t o  home 
owners . 

Several s tud ie s  have record.ed favorable responses of r e s iden t s  near 
freeways, p a r t i c u l a r l y  because of the improved. a c c e s s i b i l i t y  t o  work. 
Other advantages include the pr ivacy afforded, pro tec t ion  from encroachment, 
and crea t ion  of a more a t t r a c t i v e  area.  

The Capi ta l  Beltway (1-495) i n  Virginia  i l l u s t r a t e s  some of the bene f i t s  
an I n t e r s t a t e  highway can have on the  loca t ion  of r e s i d e n t i a l  development. 14/ - 

The improved a c c e s s i b i l i t y  provided by the  Beltway i n  the northern Virginia  
region de ter red  development from leapfrogging out  along the major r a d i a l  
highways and, from c lus t e r ing  around the  out ly ing  communities, where 
development had previously occurred.. Instead,  apartments and other  de- 
velopment occurred along the beltway and i n  the wedges formed by the rad. ia l  
highways ins ide .  From 1964, when the beltway was completed, u n t i l  1966, 
about 30 percent  (over 3,000) of the apartment u n i t s  b u i l t  i n  Fairfax 
County were b u i l t  within one and one-half miles of the Beltway. 

Highways a s  land use buf fers  

Near Port land,  Oregon, a s tudy of severa l  subdivisions b u i l t  adjacent  
t o  I n t e r s t a t e  highways ind ica t e s  a tendency f o r  the  higher-priced., custom- 
b u i l t  houses t o  be b u i l t  ad.jacent t o  the freeway. 15/ Reasons given were 
t h a t  " the freeway not  only c rea t e s  a commanding view bu t  a l so  a c t s  as a 
buffer  aga ins t  und.esirable encroachment ... In  one subd.ivision, 91  percent  



of the owners s t a t e d  t h a t  they had no ser ious  object ions t o  the proximity 
of the freeway and. the  other  9 percent  objected ... t o  noise c rea ted  by hot  
rod d r ive r s  and heavy t rucks a t  night." A resume of  the  r e s u l t s  of the  
owner a t t i t u d e  survey i s  given below: 

Question Answer 
Yes No -. 

Apprehensive of freeway before buying? 18 13 
Price  reduced. because of freeway? 0 155 
Similar homes ava i lab le  f a r t h e r  away? 134 21 
Buy here o r  i n  s imi la r  loca t ion  again? 140 1 5  
Now consider freeway an advantage? 128 27 

In Baltimore, the Urban Design Concept Team suggests t h a t  r e s i d e n t i a l  
neighborhoods can bene f i t  by properly located. and designed highway improve- 
ments which pr0vid.e a buf fer  aga ins t  land uses incompatible wi th  the 
neighborhood. They argue t h a t  i n  the  area under discussion,  "incompatible 
land uses pene t ra te  the r e s i d e n t i a l   neighborhood.^ a t  vaxious poin ts ;  there  
i s  a need. f o r  a c l ea r  d.emarcation of the neighborhood edges." Recent 
advances i n  highway design permit the  f a c i l i t y  t o  serve as  a bu f fe r  aga ins t  
unwanted encroachment of land uses but  do not necessar i ly  a c t  a s  a b a r r i e r  
t o  mobili ty.  

Recent experience and progress i n  air r i g h t s  usage and other  j o i n t  
development and multiple use p ro j ec t s  allow I n t e r s t a t e  highways t o  become 
more compatible with r e s i d e n t i a l  neighborhoods and. even t o  enhance the  
qua l i t y  of these areas.  I n  a number of ins tances ,  housing and necessary 
neighborhood. se rv ices  have been d.eveloped j o i n t l y  with highways and. have 
improved or  res tored  neighborhoods and. increased t h e i r  p o t e n t i a l  f o r  
housing people i n  a s a t i s f a c t o r y  manner. 

Highways and. recrea t ion  

Highways help i n  meeting the increased demand, f o r  r ec rea t ion  r e s u l t i n g  
from increases  i n  l e i s u r e  time and i n  income. Highways provide bene f i t s  
both f o r  those seeking r ec rea t ion  and for  businesses supplying r ec rea t iona l  
goods and services .  

In addi t ion t o  provid.ing access t o  r e c r e a u o n a l  s i t e s ,  highways 
themselves a r e  a source of outdoor recreat ion.  Thus, unl ike other  t r i p s  
which a r e  a means t o  accomplishing some purpose, recrea t ion  t r i p s  a r e  
sometimes made f o r  the pleasure of the  t r i p  i t s e l f .  The Outdoor Recreation 
Resources Review Commission repor t s  t h a t ,  as outdoor recrea t ion ,  dr iv ing  
f o r  pleasure i s  near ly  a s  popular as  swimming and, walking. 



Opportunities f o r  recrea t ion  

The improved a c c e s s i b i l i t y  provid.ed by I n t e r s t a t e  highways increases  
t he  options people have f o r  r ec rea t ion  by enlarging the  a rea  they can 
reach without increasing t h e i r  t r a v e l  time. This p o t e n t i a l  increase i n  
oppor tuni t ies  f o r  recrea t ion  i s  i n  f a c t  being r ea l i zed ,  both f o r  long 
dis tance vacation t r a v e l  and f o r  l o c a l  r ec rea t iona l  t r i p s .  For example, 
r ec rea t iona l  t r a v e l  has been increasing f a s t e r  than o ther  t r a v e l  and 
vacation t r i p s  a r e  becomianc longer.  

Travel d i s tances  reported f o r  vacat ion t r i p s  vary, apparently dependling 
on such things a s  time ava i lab le ,  income, geographic area,  and, type of 
highway ava i lab le .  An Outdoor Recreation Resources Review Commission 
(ORRRC) study i n  1965 found, the round.-trip dis tances driven on LO-day 
vacations t o  be aboui 1300 miles. A sample of motoris ts  t r ave l ing  In te r -  
s t a t e  70 i n  Kansas found the  round-trip d is tances  t o  be 2400 miles.  The 
American Automobile As soc ia t ion  ( AAA) r epo r t s  t h a t  round.- t r i p  d i s  tances 
dr iven by members on &day vacations average nea r ly  2500 miles .  

Distances t rave led  on vacations appear t o  be increasing. Driver 
interview s tud ie s  of th ree  p a r a l l e l  routes  i n  Kansas--1-70, U.S. 40, and 
Kansas Route 18--in 1960 and. 1966, before and a f t e r  completion of  a 
subs t an t i a l  share of the mileage between Kansas Ci ty  and Denver, showed 
t h a t  t r i p s  of over 200 miles increased from 1 4  percent  t o  60 percent of 
t he  t o t a l .  16/ The AAA r epor t s  t h a t  average d.istances of &day vacation 
round t r i p b y  members were 

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

The l i n e s  on Figure 5 show the enlarged a rea  made accessible  by these 
lengthening t r i p s .  The expand.ed a rea  which a t r ave l e r  from Chicago has 
f o r  r e c r ea t i on  i n  the West seems e spec i a l ly  s i g n i f i c a n t .  

This increase of about 15  percent  i n  ,vacation t r i p  lengths a c t u a l l y  
requires  s l i g h t l y  l e s s  t r a v e l  time a s  the I n t e r s t a t e  System becomes more 
near ly  completed. The 2480 mile t r i p  i n  1968 required about 5.5 days 
compared. with near ly  6 d.ays for  the 2150 mile t r i p  i n  1959. This assumes 
d.aily t r a v e l  d i s tances  of TOO miles on I n t e r s t a t e  highways and 350 on 
other  highways, (maximum sa fe  d.istances suggested. by the AAA;) it takes 
account of the  f a c t  t h a t  the  I n t e r s t a t e  was about 15 percent completed. 
i n  1959 and 64 percent  completed i n  1968. 14/ - 

The map a l s o  depic t s  the  expanded, a r ea  which the improved. accessi-  
b i l i t y  of I n t e r s t a t e  Highways afford, f o r  2-day t r i p s ,  f o r  example, on 
weekends. From 350 miles per  day on nonfreeway f a c i l i t i e s ,  the Tnter- 
s t a t e  System extends the  dis tance which it i s  s a fe  t o  t r a v e l  i n  one day t o  
500 miles. This i.ncrease i n  t r a v e l  dis tance which the AAA consid.ers s a fe  
amounts t o  about 40 percent .  It enlarges the a r ea  t h a t  can be reached, f o r  
r ec rea t ion  or  other  a c t i v i t i e s  by over  GO percent .  



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 a s  a safe daily travel distance on Interstate 
and 350 miles on noninterstate routes, a s  suggested by the AAA. 



Along with opportuni t ies  f o r  r e c m a t i o n  i n  an expanding geographic 
area,  I n t e r s t a t e  highways a f f e c t  opportuni t ies  within the  ex i s t i ng  
area.  For example, along t h e  Maryland s ide  of t he  Capital  Beltway, golf 
courses and parks a r e  used by more Virginia  r e s iden t s  than before t he  
Beltway was constructed. 

The use of the  I n t e r s t a t e  by long-distance t r a v e l e r s  i s  demonstrated 
by the r e p l i e s  of motoris ts  interviewed a t  I n t e r s t a t e  and nonin ters ta te  
r e s t  areas .  For example, a t  I n t e r s t a t e  r e s t  areas ,  only 2 percent of t h e  
t r i p s  were sho r t e r  t h a  250 miles, while a t  nonin ters ta te  areas  23 percent 
were i n  t h i s  range. 22 
Rest a rea  e f f e c t s  

I n t e r s t a t e  highways permit t r a v e l e r s  t o  increase t h e i r  average speed 
and. t r a v e l  d.istances f o r  recrea t ion  o r  other  purposes. These highways 
a l s o  bene f i t  those choosing more l e i s u r e l y  t r a v e l ,  f o r  example, by means 
of 2.500 r e s t  areas .  The l a rge  number of t r ave l e r s  stopping and the  20 
minutes they average a t  r e s t  s tops ind ica te  t h a t  the  bene f i t s  being d.erived. 
a r e  subs t an t i a l .  The imputed cos t  f o r  r e s t  areas  approximates 3 cents  or  
l e s s  per v i s i t o r ,  the c a p i t a l  and. maintenance cos t s  of a  t yp ica l  r e s t  a rea  
divid.ed by the v i s i t o r s  an t ic ipa ted  during the  l i f e  of the r e s t  area.  
While the bene f i t  d.erived from each v i s i t o r ' s  20-minute s top i s  d i f f i c u l t  
t o  evaluate p rec i se ly ,  it undoubtedly  exceed.^ the 3 cent  cos t .  

Rest areas  have bene f i t s  beyond. those accruing t o  t r a v e l e r s  v i s i t i n g  
these areas .  Rest s tops increase safe ty ,  a bene f i t  f o r  a l l  highway t r ave l e r s  
and f o r  the economy. In ad.dition, r e s t  areas  may bene f i t  l o c a l  business 
i f  t r ave l e r s  increase t h e i r  l o c a l  consumption because the r e s t  s tops  
prolong the time they spend i n  an area.  

Recreational t r a v e l  i ndus t r i e s  

Spending f o r  r ec rea t ion  has been increasing at a  f a s t  pace, o f ten  
r e s u l t i n g  i n  increased employment i n  areas  t h a t  l ack  other  employment 
oppor tuni t ies .  The s ignif icance t h a t  t o u r i s t  t r a v e l  may have f o r  employ- 
ment i s  suggested,by a  U.S. Chamber of Commerce est imate t h a t  cash which 
a  community receives from 24 t o u r i s t s  per  day i s  the equivalent  of a 
f ac to ry  with an annual payro l l  of $100,000. A t  l e a s t  ha l f  the S ta tes  
count t r a v e l  among t h e i r  th ree  major sources of revenue. 

In  ad.d.ition t o  i ndus t r i e s  serving t r ave l e r s  d i r e c t l y ,  r ec rea t iona l  
spending a f f e c t s  a number of indus t r ies  ind. i rect ly .  Several of these,  
such a s  camping, boating, and, sport ing equipment and summer homes, show 
except ional ly f a s t  r a t e s  of growth. 



Health. education and cu l - t r ra l  b e n e f i t s  

Highways have h i s t o r i c a l l y  been associated with major advancements i n  
publ ic  education i n  r u r a l  a reas .  Improved. highways have enabled elementary 
and secondary schools t o  consolidate i n t o  l a r g e r  u n i t s ,  with consequent 
upgrading of teaching and, physical  f a c i l i t i e s .  Recently, highways have 
been a f ac to r  i n  the u t i l i z a t i o n  of the  smaller s t a t e  col leges established. 
t o  supplement major un ive r s i t i e s .  By pu t t i ng  these schools wi th in  
commuting d.istance of most a reas ,  a r e a l i s t i c  opportunity f o r  higher 
education can be given f o r  a l l  who des i r e  it. 

A p a r a l l e l  development has occurred i n  the f i e l d  of vocat ional  
education. In  the  Appalachian region, manpower centers  of fe r ing  
spec ia l ized  job t r a in ing  have been s i t u a t e d  by major highways i n  ord.er t o  
make them accessible  t o  the  surround.ing a reas .  Since most t ra inees  f i n d  
it necessary t o  remain a t  t h e i r  p lace  of residence o r  employment while 
learn ing  t h e i r  new s k i l l s ,  the  highway system has been e s s e n t i a l  t o  the 
success of these programs. 

Highways have a l so  made possible  the increased l e v e l  of medical 
care f o r  r u r a l  r e s iden t s .  In  those areas  unable t o  support adequate 
medical f a c i l i t i e s ,  easy access t o  regional  hosp i t a l s  has been the  only 
means t o  proper med.ica1 care ,  and such hosp i t a l s  a r e  f e a s i b l e  only by 
serving a l a rge  geographic area.  Preventive care and. t e s t i n g  maybe ava i lab le  
through mobile hea l th  u n i t s .  The I n t e r s t a t e  system a lso  makes it poss ib le  
f o r  r u r a l  res idents  t o  t r a v e l  t o  urban areas  t o  obtain whatever spec ia l ized  
care they may need. 

For many handicapped, o r  e l d e r l y  persons, the  automobile i s  the only 
mode of t r a v e l  f l e x i b l e  enough f o r  t h e i r  spec i a l  needs. The ava i lab le  
evidence ind ica t e s  t h a t  a l a rge  por t ion  of handicapped, persons use auto- 
mobiles regular ly ,  f requent ly  a s  passengers r a the r  than d r ive r s .  Recognizing 
the dependence of such persons on highway t r ave l ,  most s t a t e s  a r e  designing 
r e s t  a reas  f o r  ea s i e r  use by the handicapped. Among the most important 
fea tures  of t h i s  design a re  ramps, lower wash bas ins ,  wider doors and. 
s t a l l s  and. reachable phones. 

With increasing urbanizat ion the re  i s  evid.ence t h a t  highways may 
contr ibute  t o  hea l th  i n  an i n d i r e c t  bu t  very s ign i f i can t  way. Publ ic  
Health Service s c i e n t i s t s  who have s tudied  the  r e l a t i onsh ips  between 
recrea t ion  t r a v e l  and mental hea l th  be l ieve  t h a t  such t r a v e l  tends t o  
reduce tension and, therefore  improves mental hea l th .  This can come about 
through the  change i n  environment and. r e l ea se  from job pressures  and urban 
s t r e s s .  

The general  a c c e s s i b i l i t y  t h a t  highways provide wi th in  a metropolitan 
area can be of importance t o  organizat ions and i n s t i t u t i o n s .  For example, 
membership i n  36 churches located. near interchanges of the Capi ta l  Beltway 
increased consid.erably f a s t e r  than other  churches. Spokesmen f o r  these 
churches f e l t  proximity t o  the Beltway had had. a favorable e f f e c t .  



OPPORTUNITIES FOR COMMUNITY CHANGE 

Highways w i t h  heavy t r a f f i c  volumes can have undes i rab le  e f f e c t s .  
B e n e f i t s  a s s o c i a t e d  w i t h  I n t e r s t a t e  highways have been more n o t i c e a b l e  
than f o r  highways o f  lower des ign.  However, these  highways wi th  heavy 
t r a f f i c  volumes r e q u i r e  c a r e f u l  p lanning t o  avoid community d i s r u p t i o n .  

To h e l p  make highways compatible wi th  surrounding a r e a s ,  new concepts  
and procedures a r e  being developed and put i n t o  e f f e c t .  Highway planning 
is  emphasizing s e v e r a l  ways of us ing highways t o  genera te  p o s i t i v e  community 
b e n e f i t s .  Such techniques  a s  r e l o c a t i o n  a s s i s t a n c e ,  j o i n t  development, and 
urban t r a n s p o r t a t i o n  planning a r e  he lp ing  communities s u b s t i t u t e  b e n e f i t s  f o r  
what might o therwise  be harmful e f f e c t s  from highway n o i s e ,  p o l l u t i o n ,  con- 
g e s t i o n ,  and d i s l o c a t i o n  from t h e  r i g h t  of way. 

Relocat ion a s s i s t a n c e  

Considerable p rogress  has  been made i n  minimizing t h e  ha rdsh ips  t h a t  
f a m i l i e s  and i n d i v i d u a l s  exper ience  due t o  d i s l o c a t i o n  from highway r i g h t  of 
way. Most of t h e  f a m i l i e s  and bus inesses  t h a t  have been r e l o c a t e d  have 
remained i n  the  a f f e c t e d  community o r  a d j a c e n t  a r e a .  Many owners have taken 
the  oppor tun i ty  of displacement t o  upgrade t h e i r  p r o p e r t i e s .  However, " j u s t  
compensation" f o r  p roper ty  taken has  no t  i n  the  pas t  covered a l l  c o s t s  of 
r e l o c a t i o n  and many of those  r e l o c a t i n g  have s u f f e r e d  f i n a n c i a l l y .  

Some of t h e s e  e x t r a  c o s t s  of r e l o c a t i o n  appear  t o  have a f f e c t e d  r e l o c a t i o n  
p rov i s ions  enacted i n  r e c e n t  y e a r s ,  inc lud ing  those  i n  the  Federal-Aid Highway 
Act of  1968. These inc lude  supplemental  payments t o  home owners and r e n t e r s  
t o  d e f r a y  h igher  c o s t s  of housing i n  t h e  a r e a s  where they r e l o c a t e .  

Some of the  p r o v i s i o n s  enacted i n  1968 t o  ease  r e l o c a t i o n  of those  
d i sp laced  from highway r i g h t  of way a l r e a d y  a r e  having an e f f e c t .  For example, 
n e a r l y  2100 owner-occupants and 2000 r e n t a l  f a m i l i e s  received e x t r a  payments 
i n  1969 t o  compensate them f o r  t h e  h igher  c o s t  of  t h e i r  housing fol lowing 
r e l o c a t i o n .  Th i s  amounts t o  about 20 pe rcen t  of  t h e  21,700 f a m i l i e s  d i sp laced  
dur ing  t h e  year  ending Septenber 30,  1969.  These payments averaged n e a r l y  
$2,300 f o r  owner-occupants and $1500 f o r  r e n t e r s ,  over and above f a i r  market  
va lue  and moving c o s t s .  - 18/ 



While d i s l o c a t i o n  of  people from t h e i r  homes and bus inesses  g e n e r a l l y  
cannot be regarded a s  a  b e n e f i t ,  a  number of people  have been a b l e  t o  improve 
t h e i r  l i v i n g  cond i t ions  fo l lowing r e l o c a t i o n  from highway r i g h t  of way. Th i s  
w i l l  be even more common i n  the  f u t u r e  a s  highway and o t h e r  r e l o c a t i o n  workers 
l e a r n  how t o  e v a l u a t e  and r e p l a c e  i n t a n g i b l e  a s p e c t s  of t h e  d i sp laced  persons  
environment. Another p o s s i b l e  b e n e f i t  i s  t h a t  t h e  r e l o c a t i o n  p rov i s ions  of  
t h e  1968 Highway Act a r e  t o  some e x t e n t  s e r v i n g  a s  an  example f o r  o t h e r  F e d e r a l  
programs which d i s p l a c e  people from t h e i r  homes o r  bus inesses  . 
J o i n t  development 

J o i n t  development techniques  can a f f o r d  communities a  chance t o  use 
highways t o  improve l o c a l  a r e a s .  J o i n t  development involves  melding highway 
and nonhighway uses  i n t o  a s i n g l e  environmental  and f u n c t i o n a l  whole. lg/ A 
number of j o i n t  development p r o j e c t s  a r e  a l r e a d y  underway which a c h i e v e  
community a s  w e l l  a s  t r a n s p o r t a t i o n  purposes .  These inc lude  t h e  Chicago- 
Crosstown p r o j e c t ,  the  Balt imore p r o j e c t  being developed by t h e  des ign  concept  
team, the  Inner  Loop Freeway i n  Washington, D. C .  and t h e  Century ~reeway(Wat t s )  
p r o j e c t  i n  C a l i f o r n i a .  g/ 

Highways and l o c a l  p lann ing  

Highways p lay  a  p a r t i c u l a r l y  important  p a r t  i n  implementing g e n e r a l  
p lans .  Highway systems can be developed by p r a c t i c a l  s t a g e s ,  they can be 
funded through e s t a b l i s h e d  channels ,  they provide  f o r  both  p r i v a t e  and p u b l i c  
t r a n s p o r t a t i o n ,  and t h e y  can respond r e a d i l y  t o  changing needs over t ime.  

Highway programs can h e l p  achieve both  t a n g i b l e  o r  p h y s i c a l  changes i n  
t h e  community and changes of  an  i n s t i t u t i o n a l  na tu re .  Some of the  p h y s i c a l  
changes, such a s  those  involving r e l o c a t i o n  and j o i n t  development, have 
a l r e a d y  been mentioned. 

Other b e n e f i t s  which communities a r e  ach iev ing  inc lude  (1) t h e  use 
highways can have a s  s e p a r a t o r s  between such land uses a s  r e s i d e n t i a l  and 
manufacturing,  (2) t h e  p a r k l i k e  e f f e c t  of landscaping on the  r i g h t  of way, 
s c e n i c  easements, r e s t  a r e a s ,  and screened junkyards,  and (3)  t h e  oppor tun i ty  
and t h e  need f o r  community p lanning of  development o r  redevelopment a t  highway 
in terchange a r e a s .  

Some of these  highway e f f e c t s  e x i s t  i n  r u r a l  a s  w e l l  a s  urban a r e a s .  
For example, over 1.5 m i l l i o n  t r e e s  and t r e e  s e e d l i n g s  a r e  be ing  s e t  o u t  a long  
highway r i g h t s  of  way each year .  I n  most urban a r e a s  and i n  r u r a l  a r e a s  w i t h  
few t r e e s ,  t h e  p o t e n t i a l  b e n e f i t  of t h i s  t r e e  p l a n t i n g  i s  f a i r l y  obvious.  

I n s t i t u t i o n a l  changes of a  b e n e f i c i a l  n a t u r e  can emerge a s  a r e s u l t  of 
t h e  i n t e n s i f i e d  e f f o r t s  now being made t o  cope w i t h  highway l o c a t i o n ,  d e s i g n ,  
and c o n s t r u c t i o n .  These e f f o r t s  inc lude  such measures a s  two p u b l i c  h e a r i n g s  
t o  decide  highway l o c a t i o n  m a t t e r s  t o  h e l p  a s s u r e  t h a t  highways a r e  compatible 
wi th  t h e i r  surroundings .  Urban des ign  concept teams and o t h e r  techniques  f o r  
a s s u r i n g  f u l l  community p a r t i c i p a t i o n  i n  l o c a l  p lanning d e c i s i o n s  a l s o  s e r v e  
a s  a  va luab le  supplement t o  formal governmental procedures f o r  d e c i s i o n  making. 
A t  highway in te rchange  a r e a s ,  l o c a l  p lanners  have sometimes taken t h e  i n i t i a t i v e  
i n  e s t a b l i s h i n g  s p e c i a l  interchangc d i s t r i c t s  i n  l o c a l  zoning ordinances .  



Development and a p p l i c a t i o n  of the  con t inu ing  comprehensive t r a n s p o r t a t  ion  
planning process  c a r r i e d  on c o o p e r a t i v e l y  by l o c a l ,  S t a t e ,  and Federa l  govern- 
ment demonstra tes  d e s i r e  t o  p lan  t r a n s p o r t a t i o n  f a c i l i t i e s  t o  s e r v e  the  pub l i c  
i n t e r e s t .  This  process  is  concerned w i t h  t r a n s p o r t a t i o n ,  inc lud ing  highways, 
and by i t s  ve ry  n a t u r e  must invo lve  land-use planning and the  o v e r a l l  economic, 
s o c i a l  and c u l t u r a l  o b j e c t i v e s  of t h e  community. Under highway l e a d e r s h i p ,  
t h e  urban land-use t r a n s p o r t a t i o n  s t u d i e s  a r e  being conducted on a  con t inu ing  
b a s i s  i n  two-thi rds  of t h e  233 urbanized a r e a s  of t h e  country ,  and soon w i l l  
be i n  t h e  remainder.  

Planning techniques  developed i n  these  t r a n s p o r t a t i o n  s t u d i e s  can be 
used t o  s e r v e  broader g o a l s  a s  these  emerge. For example, techniques  developed 
f o r  d i s c e r n i n g  community a t t i t u d e s  and needs f o r  t r a n s p o r t a t i o n  f a c i l i t i e s  
a r e  u s e f u l  i n  so lv ing  a d d i t i o n a l  problems such a s  those  exper ienced i n  
r e l o c a t i o n  housing,  g h e t t o  t r a n s p o r t a t i o n ,  community services, and model c i t i e s .  

I n t e r s t a t e  highways and environmental  q u a l i t y  

Large s c a l e  t echno log ica l  improvements such a s  the  I n t e r s t a t e  Highway 
System o f t e n  r e s u l t  i n  profound and sometimes i r r e v e r s i b l e  changes i n  the  
n a t u r a l  and man-made environment. I n t e r s t a t e  highways can play a  v i t a l  
r o l e  i n  p r o t e c t i n g  and enhancing t h e  d e s i r a b l e  elements of the  phys ica l  
environment -- f o r  example, by i n c r e a s i n g  o p p o r t u n i t i e s  f o r  people t o  enjoy 
the  beauty and uniqueness of the  environment through g r e a t e r  a c c e s s i b i l i t y .  
Independent al ignment of  dual-  l ane  I n t e r s t a t e  highways improve e ros ion  
c o n t r o l ,  r e s t r i c t i o n  of b i l l b o a r d  a d v e r t i s i n g ,  and s e l e c t i v e  t r e e  trimming, 
a l l  c o n t r i b u t e  toward i n c r e a s i n g  o p p o r t u n i t i e s  f o r  enjoyment of  the  environ- 
ment whi le  p r o t e c t i n g  i t s  e c o l o g i c a l  s t r u c t u r e .  Also ,  highway agencies  
f r e q u e n t l y  develop o r  a s s i s t  i n  programs t o  p r o t e c t  environmental  f e a t u r e s  
of s c e n i c ,  h i s t o r i c a l ,  e d u c a t i o n a l ,  r e c r e a t i o n a l ,  symbolic,  o r  e c o l o g i c a l  
s i g n i f i c a n c e .  For example, a  number of  S t a t e s  have used I n t e r s t a t e  con- 
s t r u c t i o n  t o  c r e a t e  r e c r e a t i o n a l  l akes  from excavat ions  f o r  highway con- 
s t r u c t i o n ,  r e s t  a r e a s  u t i l i z i n g  Indian mounds, d inosaur  t r a c k s ,  o r  o t h e r  
h i s t o r i c  o r  n a t u r a l  f e a t u r e s .  

Noise and a i r  p o l l u t i o n  

I n t e r s t a t e  highways can have a  s i g n i f i c a n t  b e n e f i c i a l  impact i n  reducing 
a i r  and n o i s e  p o l l u t i o n  i n  urban a r e a s .  I n t e r s t a t e  highways, o f t e n  cons t ruc ted  
t o  bypass downtown a r e a s ,  reduce unnecessary t r a v e l  through downtown a r e a s  
where e x i s t i n g  n o i s e  and a i r  p o l l u t i o n  l e v e l s  a r e  h igh.  Also,  I n t e r s t a t e  
highways e l i m i n a t e  cons ide rab le  p o l l u t i o n  and n o i s e  e f f e c t s  of stop-and-go 
t r a f f i c  on c i t y  s t r e e t s .  The fol lowing shows the  dramat ic  improvements 
expressways can make i n  reducing automobile carbon monoxide emiss ions .  

Pounds of carbon monoxide 
Type of t r a f f i c  s i t u a t i o n  per  v e h i c l e  m i l e  21/ 

Expressways 
A r t e r i a l  S t r e e t s  
Local S t r e e t s  
C e n t r a l  Business D i s t r i c t  



The primary reason f o r  t h i s  very  s i g n i f i c a n t  d i f f e r e n c e  i n  carbon-monoxide 
emissions i s  t h a t  the  amount of  unburned g a s o l i n e  i n c r e a s e s  s h a r p l y  when an 
engine is  a c c e l e r a t e d  o r  d e c e l e r a t e d .  For example, when an automobile i s  
c r u i s i n g ,  l e s s  than 2 pe rcen t  of t h e  t o t a l  f u e l  supp l i ed  t o  t h e  engine i s  
emit ted  unburned through t h e  exhaust  p ipe .  During d e c e l e r a t i o n ,  t h i s  i n c r e a s e s  
d r a m a t i c a l l y  t o  18 pe rcen t .  Average speed a l s o  p l a y s  an  important  r o l e .  A 
change i n  speed from 20 mph t o  30 mph y i e l d s  a  one- th i rd  reduc t ion  i n  t o t a l  
emiss ions .  A i r  p o l l u t i o n  emissions a r e  a t  a  minimum when v e h i c l e s  a r e  t r a v e l i n g  
a t  a  r e l a t i v e l y  cons tan t  speed such a s  on I n t e r s t a t e  highways. S i m i l a r l y ,  
I n t e r s t a t e  highways reduce t h e  more d i s t u r b i n g  peak no i se  l e v e l s  c rea ted  by 
t rucks  and o t h e r  no i sy  v e h i c l e s  by reducing the  need f o r  a c c e l e r a t i o n  and 
d e c e l e r a t i o n  g e n e r a l l y  c h a r a c t e r i s t i c  of t r a v e l  on neighborhood s t r e e t s .  

Recent advances i n  t h e  des ign of  I n t e r s t a t e  highways not  on ly  make 
them more a e s t h e t i c a l l y  appea l ing ,  minimize neighborhood s o c i a l  and economic 
d i s r u p t i o n ,  bu t  a r e  a l s o  b e n e f i c i a l  i n  terms of reducing a i r  and no i se  
p o l l u t i o n  l e v e l s .  For example, a  modern, w e l l  designed e l e v a t e d  s t r u c t u r e  
is  v i s u a l l y  p l e a s i n g ,  does n o t  i n h i b i t  m o b i l i t y  and reduces  no i se  l e v e l s  i n  
nearby a r e a s .  Depressed highways a l s o  reduce n o i s e  l e v e l s .  Some I n t e r s t a t e  
highways a r e  now being designed wi th  exc lus ive  bus l a n e s  which w i l l  reduce a i r  
and n o i s e  p o l l u t i o n  by dec reas ing  t h e  number of  a u t o s  and by providing f r e e -  
f lowing bus t r a f f i c .  I n t e r s t a t e  highways h e l p  reduce a i r  p o l l u t i o n  l e v e l s  
i n  urban a r e a s  by another  i n d i r e c t  way. The r e l a t i o n s h i p  between I n t e r s t a t e  
highway improvements and i n d u s t r i a l  d e c e n t r a l i z a t i o n  i s  w e l l  known. Both t h e  
b e n e f i t s  and ha rdsh ips  of  t h e  movement of i n d u s t r y  from the  c e n t e r  c i t y  have 
been w e l l  documented. One of t h e  p o s s i b l e  b e n e f i t s  i s  suggested i n  a  r e c e n t  
American I n s t i t u t e  of Planning a r t i c l e  which s t a t e s :  "Evidence is mounting 
t h a t  urban a i r  p o l l u t i o n  problems a r e  caused n o t  on ly  by the  presence of 
such t h i n g s  a s  smoke s t a c k s  and automobi les ,  bu t  by t h e  o v e r a l l  s p a t i a l  and 
temporal arrangement of t h e s e  urban elements -- i n  s h o r t  by urban form." 
I n t e r s t a t e  highways have been ins t rumenta l  i n  p lanning f o r  the  s p a t i a l  
arrangements of i n d u s t r i a l  a c t i v i t y .  Much more can be accomplished by both  
highway and urban p lanners  i n  cons ide r ing  a i r  and n o i s e  p o l l u t i o n  i n  the  urban 
and t r a n s p o r t a t i o n  planning p rocess .  

A e s t h e t i c s  

I n t e r s t a t e  highways can and do provide a pleasing a e s t h e t i c  
experience i n  urban areas. A w e l l  known s t u d y  conducted a t  t h e  
Massachusetts  I n s t i t u t e  of Technology a p t l y  summarizes t h i s  po in t .  " - - - b a d  
watching,  and t h e  highway i s  -- o r  a t  l e a s t  might be -- a  work of a r t .  The 
view from the  road can be a  dramat ic  p lay  of space and motion,  of l i g h t  and 
t e x t u r e ,  a l l  on a  new s c a l e .  These long sequences could make our v a s t  
me t ropo l i t an  a r e a s  comprehensible: the  d r i v e r  would s e e  how the  c i t y  i s  
organized,  what i t  symbolizes,  how people use i t ,  how i t  r e l a t e s  t o  him. To 
our  way of th ink ing ,  the  highway is  the  g r e a t  neg lec ted  oppor tun i ty  i n  c i t y  
des ign.  '! 22/ 



NEW TOWNS AND ECONOMIC GROWTH 

The need t o  encourage growth c e n t e r s  away from e x i s t i n g  l a r g e  c i t i e s  
has  been recognized and s t a t e d  a s  a n a t i o n a l  goa l .  The r o l e  I n t e r s t a t e  
highways can p lay  i n  t h i s  growth is a l s o  commonly recognized,  whether the  
growth is  occur r ing  i n  new towns, smal le r  me t ropo l i t an  a r e a s ,  o r  i n  a r e a s  
of t h e  country  where economic development needs s p e c i a l  encouragement. 

New towns and growth c e n t e r s  

F u l l y  cognizant  of the  growing problem of overcrowded cond i t ions  i n  
l a r g e  c i t i e s ,  the  P r e s i d e n t  i n  h i s  1970 S t a t e  of the  Union address  r ec -  
ommended a n a t i o n a l  program t o  d i s p e r s e  i n t o  new towns and smal le r  communities 
o r  growth c e n t e r s  some of  t h e  huge popula t ion growth t h i s  Nation w i l l  
exper ience  by the  end of the  century .  The P r e s i d e n t  suggested t h a t  f u t u r e  
d e c i s i o n s  of the  Federa l  government w i t h  r e s p e c t  t o  buying and s e l l i n g  
land,  b u i l d i n g  highways, a i r p o r t s  and o t h e r  pub l i c  f a c i l i t i e s  be made "with 
the  c l e a r  o b j e c t i v e  of  a i d i n g  a balanced growth f o r  America." The p o l i c y  
inc ludes  encouragement of growth i n  smal le r  urban a r e a s  - -  of 50,000 t o  
250,000 popula t ion.  It i s  i n  t h e  hope of coun te r ing  high s o c i a l  c o s t s  
a s s o c i a t e d  w i t h  growth i n  l a r g e r ,  more congested a r e a s .  

I n t e r s t a t e  highways w i l l  p lay  a major r o l e  i n  he lp ing  t o  achieve t h i s  
v e r y  important  n a t i o n a l  goa l .  These highways w i l l  be c r u c i a l  i n  e f f e c t i v e l y  
i n t e g r a t i n g  new towns and smal le r  me t ropo l i t an  a r e a s  and growth c e n t e r s  w i t h  
t h e  s u y ~ q u n d i n g  coun t rys ide  and wi th  o t h e r  towns and major me t ropo l i t an  
areas ,23/  Some i n d i c a t i o n  of the  e f f e c t s  of I n t e r s t a t e  highways can be 
g l e a n e T f r o m  exper ience  wi th  such towns a l r e a d y  completed o r  i n  the  process  
of being b u i l t .  For example, Columbia, s i t u a t e d  between Washington, D. C. 
and Bal t imore ,  Maryland, c la ims proximity  , t o  s e v e r a l  highways and I n t e r s t a t e  
r o u t e s  among i t s  t r a n s p o r t a t i o n  a s s e t s .  &/ 

I n  c o n t r a s t  t o  t h e  t r a n s p o r t a t i o n  avenues open t o  Columbia, the  new 
town of Reston may no t  be a s  f avorab ly  loca ted .  I n  f a c t ,  the  developers  
of the  Reston a r e a  have dec r ied  t h e  l ack  of access  t o  t h e  Dul les  A i r p o r t  
Access Road, between Dul les  A i r p o r t  and Washington, D.  C. a s  one of t h e  
major f a c t o r s  which has  con t r ibu ted  t o  t h e  slow development of the  new town 
of Reston. z/ 

The emphasis which new town developers  p l a c e  on modern, well- landscaped 
highway f a c i l i t i e s  is  borne o u t  i n  a s t a t ement  by a r e p r e s e n t a t i v e  of t h e  
James W .  Rouse and Company, developers  of Columbia, Maryland. He s t a t e s :  
'We a r e  p u t t i n g  a g r e a t  d e a l  of e f f o r t  i n t o  having Route 29,  which c u t s  our 
p roper ty  i n  h a l f ,  upgraded t o  a l imi ted-access  s i x - l a n e  landscaped parkway. 
We have r e c e n t l y  purchased t h r e e  s i t e s  zoned f o r  shopping c e n t e r s  f o r  up t o  
$15,000 an a c r e  j u s t  t o  take  them o f f  t h e  map. We a r e  s a t i s f i e d  t h a t  
t h i s  i s  an important  s t e p  and t h a t  t h e  va lues  i n  t h e  community w i l l  be 
maintained and improved by wiping ou t  roads ide  commercialism." I n  enumer- 
a t i n g  the  reasons  f o r  s e l e c t i n g  the  s i t e  f o r  Columbia, he s t a t e d  ". . . i t  
had t o  be i n  a l o c a t i o n  where t h e r e  was e i t h e r  an  e x i s t i n g  o r  a planned 



major t ranspor ta t ion  system. By t h i s  I mean not r a i l r o a d s  or  a i r l i n e s  bu t  
highways. Our s tud ie s  l e d  us  t o  conclude t h a t  Howard County was on the verge, 
with the  powerful and. extensive Maryland. S t a t e  Highway program, of  being 
cr i sscrossed  with some of the r e a l l y  g r e a t  highways planned i n  the  axea, 
including 1-95. " 26/ 

V i t a l  t o  %el f  contained." new towns a re  s u f f i c i e n t  employment oppor- 
t u n i t i e s  f o r  i t s  c i t i zens .  This, i n  most cases ,  w i l l  r equi re  a s t rong  
i n d u s t r i a l  base which i n  turn  i s  dependent on a good, i n t e r  and i n t r a - c i t y  
t ranspor ta t ion  system. A majori ty  of the s tud ie s  deal ing with f a c t o r s  
rehated t o  the loca t ion  of new i n d u s t r i a l  p l an t s  show t h a t  highway t rans-  
por ta t ion  ranks high. For example, i n  one quest ionnaire  survey, 72% of 
the 1363 r e p l i e s  mentioned "proximity t o  good highways" a s  a f a c t o r  weighting 
heavi ly i n  the se l ec t ion  of a p l an t  s i t e .  Highway t ranspor ta t ion  ranked 
f i r s t  among a t o t a l  of 13 f a c t o r s  mentioned. 2?/ 

Although provision of employment opportuni t ies  within the new 
community i s  a primary goa l  of most new town d.evelopers, they  a l so  under- 
stand the  p o s s i b i l i t y  of a l a g  between the  time t h a t  the resid.ent ia1 sec t ions  
a r e  b u i l t  and the time t h a t  indus t ry  i s  a t t rac ted ,  t o  the a r ea  i n  s u f f i c i e n t  
quant i ty .  In  the meantime, resid.ents must have the means f o r  commuting t o  
otmer ava i lab le  employment centers .  Furthermore, some est imates  ind ica te  
t h a t  about 50 percent  would probably be close t o  the maximum percent  of 
t o t a l  employment which w i l l  be provided, i n  many new towns. In  the case of 
Columbia, f o r  example, about 50 percent  of a l l  employed r e s iden t s  were 
expected. t o  find. jobs i n  Columbia, 30 percent  i n  Washington, and 20 percent  
i n  Baltimore. 2tlj' The need f o r  modern highways between the new town and 
the  o ld  centers  of employment i s  wel l  es tab l i shed  i n  the case of the two 
new towns of Reston and Columbia i n  the Washington-Baltimore Area. 

It i s  conceivable t h a t  much of the  fu tu re  population growth of the 
United S ta t e s  w i l l  take place i n  new towns i n  the  open spaces between 
es tab l i shed  metropolitan a reas .  In l a rge  measure, the fu tu re  o f  new towns 
w i l l  depend on adequate ground. t ranspor ta t ion  between these new towns and. 
the  established. metropolitan areas  and on adequate t ranspor ta t ion  between 
the i n d u s t r i a l  sect ions of these new towns and the  markets which w i l l  be 
provided. by the  old urban areas .  A system of rnod.ern, s a fe  and convenient 
l imi t ed  access highways w i l l  be needed t o  serve the new towns i n  t h e i r  r o l e s  
a s  producers, d i s t r i b u t o r s ,  and consumers of  var ious commodities and t o  
provide the c i t i z e n s  of these communities with the s o c i a l  and c u l t u r a l  
opportuni t ies  they need and des i re .  

Underd.evelo~ed areas  

The l ack  of adequate highways has sometimes been assoc ia ted  wi th  
economic l ag .  Pol icy s tud ie s  have advised highway construct ion t o  encourage 
economic development i n  underdeveloped areas .  



The Connecticut Turnpike was b u i l t  p r imar i ly  t o  improve the l o c a l  
economy, not t o  meet e x i s t i n g  t r a f f i c  demands. The bene f i t s  expected have 
mater ial ized.  Manufacturfng employment i n  the a r ea  served by the Turnpike 
increased by 27 percent  between 1956 and 1.962, compared t o  no change f o r  
t he  S t a t e  as  a whole and t o  a s l i g h t  decl ine i n  the cont ro l  areas  some 
d is tance  from the Turnpike. New firms and e x i s t i n g  firms repor t ing  
increases  i n  employment consid.ered t ranspor ta t ion  t o  be a cont r ibu t ing  
f ac to r .  Wage l e v e l s  a l s o  moved upward i n  the Turnpike a rea  more than i n  
the S ta t e  as  a whole o r  i n  the cont ro l  areas .  29/ - 

Improvement of t he  Appalachian economy a l so  emphasizes highway 
development. Recently, a member of the  Appalachian Regional Commission 
reported t h a t  progress  on the Appalachian Development Highway Sys tem i n  
conjunction with the I n t e r s t a t e  a r e  having a measurable impact i n  terms of 
improved loca t iona l  advantages f o r  many areas .  These highway systems 
dramatical ly  r ev i se  t r a v e l  times, f o r  example, from 

10 t o  6 hours f o r  t he  Charleston, West Virginia  t o  Washington, D.C. 
t r i p  and from 

3.5 t o  1.5 hours f o r  the t r i p  from Hazard, Kentucky t o  Lexington. 

Hazard i s  a mountain community with excess workers who can now commute t o  
Lexington where jobs a r e  ava i lab le .  

On the  b a s i s  of two important measures of prosperity--average income 
and the r a t e  of unemployment--the Appalachian region has a c t u a l l y  shown 
improvement during the  l a s t  few years r e l a t i v e  t o  the r e s t  of the  Nation. 
Development r e l a t e d  t o  I n t e r s t a t e  highways suggests t h a t  the System i s  
playing a s i g n i f i c a n t  r o l e  i n  t h i s  improvement. For example, with com- 
p l e t i o n  of severa l  sec t ions  of I n t e r s t a t e  highways near the Scranton- 
Wilkes Barre area,  a new funct ion has developed f o r  these communities-- 
a s  a d i s t r i b u t i o n  center  f o r  the region around New York Ci ty ,  100 miles 
away. 

Underd.eveloped areas  tend. t o  be a s s i s t e d  not only by the t ranspor ta t ion  
improvements of completed I n t e r s t a t e  highways but  by the  economic a c t i v i t y  
generated during highway construction. For example, some indus t r i e s  
supplying highway construct ion needs, such a s  stone and c l ay  products,  
a r e  concentrated i n  depressed areas .  Also, over half  of the expenditures 
f o r  highway construct ion a r e  f o r  mileage i n  areas  where income i s  low and 
n e t  emigration and unemployment r a t e s  a r e  high. Employment has been found 
t o  d.epend. more on highway construction i n  r u r a l ,  low income S ta t e s  such 
as  West Virginia ,  Wyoming, and Mississ ippi  than i n  such high income S ta t e s  
a s  Cal i fornia ,  Maryland., Massachusetts and. New York. 
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