
HIGHWAY S T U D I E S R E L E V A N T TO A N A L Y S I S OF RAPID T R A N S I T 
Floyd Thiel , Federal Highway Administration, U. S. Department of Transportation 

Rail transit and highway transportation have f a i r l y obvious differences. They also 
have s imilar i t ies , and we may consider whether certain studies that have been made of 
highway faci l i t ies are relevant to analyzii^ the effects of transit systems. 

Some studies supported by highway agencies are clearly relevant to analyzing such 
faci l i t ies as the Bay Area Rapid Transit system. These are the urban transportation 
studies that pay close attention to such matters as land use, t r i p generation, and choice 
of mode and route. Land use studies, for example, can be useful, especially fo r the 
before phase of a study. Relevant information and forecasts ar-e available f r o m several 
studies and agencies in the Bay Area, including the Bay Area Transportation Study 
(BATS), the Bay Area Simulation Study (BASS), the Projective Land Use Model (PLUM), 
and the West Bay Rapid Transit Authority. Those analyzing rapid transit systems may 
also want to peruse the reports that the U. S. Department of Transportation submits to 
the Congress each year dealing with fr inge parking, relocation assistance, and the Traf 
f i c Operations Program to Improve Capacity and Safety (TOPICS). Fringe parkmg 
typically involves bus or r a i l transportation, and this may also be the case with TOPICS. 
Relocation provisions of the highway program seem relevant because people displaced 
by public programs in the future may receive assistance comparable to that established 
under the 1968 Federal-Aid Highway Act. 

In addition to these continuing studies and programs, certain highway impact studies 
completed or under way may be able to provide some insight f o r the analysis of BART. 
These include studies with methodologies potentially adaptable to analyzing r a i l transit 
and studies involving a highway transportation service or effect somewhat l ike that of 
r a i l t r ans i t A few generalizations are offered about highway impact studies in the hope 
that these may be helpful m planning studies of BART or other transit systems. 

STUDY METHODOLOGIES ADAPTABLE FOR TRANSIT ANALYSIS 

Study methods used in highway impact studies range f r o m fa i r ly simple studies of 
public attitudes and land values to studies using mathematical models to simulate the 
relevant transportation or economic sector. Fair ly simple, short- term studies costing 
$25,000 or less have been f a i r l y common in the 250 impact studies sponsored by high
way agencies over the past 12 years or so. These studies often had f a i r l y simple goals, 
for example, to learn the economic effects of one-way streets or median strips and the 
effect highways have on tax ro l l s , shopping patterns, and public services. Most of these 
studies provide no help fo r a comprehensive analysis of BART; however, a few are men
tioned here in case they may be useful to students or others with l imited research funds 
who may sometime be interested in studying some aspect of BART. 

Studies of highway impact have typically involved analysis of such matters as land 
use, employment accessibility, educational opportimities, and accessibility to cultural 
and recreational activities. These are also being analyzed in a study of the Washington 
Metro System (1_). One of the most successful studies of highway impact involved com
parisons of land value, land use, population, and economic development in a study town 
and in 4 control towns about 4 years before and 4 years after highway construction. 
Towns typically d i f fer i n character and individually are not suitable as controls. Anal
ysis of towns both separately and compositely, however, can reveal whether chaises 
occurring in the study town are attributable to the highway. In this case, one of the 
pr imary study areas was a small town whose access t ime to downtown Dallas, 15 miles 
away, had been reduced f r o m 30 to 17 minutes by completion of a limited-access radial 
highway (2). The study and control town approach provided specific information about 
dramatic economic growth in the study town; the analysts at Texas A & M University 
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involved in the study ascribed these to the highway. Comparison of study and control 
towns IS apparently also being considered as a technique in the analysis of the effects 
of BART; f o r this analysis, i t may be useful to combine control towns in order to de-
emphasize individual differences between study and control towns. 

Another highway study technique that may be useful i n the analysis of the community 
effects of BART involves examination of the growth rates of selected geographic areas 
relative to the development of the entire area. For areas (or properties) exammed, 
participation ratios can be developed. These ratios show whether an area's economic 
development is faster or slower than that of the region where i t is located. Participa
tion ratios based on the combined values of land and improvements can be used to com
pare economic development near a transportation faci l i ty with that for the whole region 
or with selected areas removed f r o m the fac i l i ty ' s influence. A closely related tech
nique now being used involves analysis of an area's share of regional population and 
employment (3). The participation ratio approach was used by researchers at the Uni
versity of Minnesota (4) and at the George Washington Umversity (5̂ ) where good use 
was made of existing information, i.e., assessed values related to actual values by some 
sales of property. Participation ratios also lend themselves to analysis of economic 
development in f a i r l y large regions, fo r example, a standard metropolitan statistical 
area or an even larger region. 

Another device used in the past to learn whether a highway is associated with economic 
development, particularly central business uses, involves comparison of building heights 
and land area. This device is the Vance-Murphy technique and was developed at Clark 
University (6). This approach has been used to discern highway influence on downtown 
areas in Richmond, Virginia , and Long Beach and Oakland, California. I t appears to be 
appropriate i n central business distr icts or other mtensely developed areas. A l im i t a 
tion on height of buildings around transit stations or in central business distr icts should 
not seriously affect this approach because type of development (e.g., re ta i l , service, or 
residential) and amoimt of development are involved. 

Studies of market penetration and participation of people in various activities can 
help show the effects of an improvement in transportation. Analyses of church and club 
participation, medical and educational services, and recreation show that improved 
highways tend to be associated with faci l i t ies f o r these types of activities that are more 
concentrated and spaced fur ther apart (7, 8, 9). These types of investigations lend them
selves to simple, inexpensive investigations using secondary data. For example, zip 
codes for patients or members of an organization before and after an improvement in 
transportation can provide insight concerning the fac i l i ty ' s effect on an organization's 
geographic penetration. Additional studies, now under way or recently completed, that 
seem relevant include the nationwide study of highway needs, sociological and environ
mental studies concerned with matters such as noise, neighborhood boundaries, and 
disruptions, transportation needs of the elderly, handicapped, and the poor, and a clas
sification of urban areas depending on their orientation to automobiles or t rans i t 

HIGHWAY TRANSPORTATION SERVICE RESEMBLING TRANSIT SERVICE 

Certam types of highways or highway service and effects appear to resemble those 
associated with transit and may be of interest because of this resemblance. Among 
these are radial highways providing access to downtown areas, highway bridges or other 
connections across water, and highway interchange areas. 

Transportation faci l i t ies such as radial highways that improve mobility between 
central places and outlying areas have effects that are complex and di f f icul t to imder-
stand fu l l y , even after they occur. Some land economists contend that improved trans
portation, by reducing f r i c t i on between places, reduces aggregate land rentals (and 
land values), other things remaining the same (9, 10, 11 ,̂ 12). Wendt agrees that i m 
provements in transportation add to the competitive supply of land but points out that 
the increase in population served by the improvement in transportation w i l l increase 
the demand fo r urban land. Highway study findings support this view. For example, 
the North Central Expressway f r o m Dallas to Richardson, Texas, 15 miles f r o m down
town Dallas, was accompanied by an increase in the price of vacant land in both Dallas 
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and Richardson. Land values, in constant dollars, mcreased nearly 200 percent in 
Dallas and 500 percent in Richardson during the 8-year study period. Land in Richard
son became much more competitive with land m downtown Dallas (2). 

Bridges or other transportation faci l i t ies across r ivers or other water sometimes 
result in dramatic changes in the areas affected. The fast economic gains associated 
with the Lake Washington Floating Brieve near Seattle and the Verrazano Bridge in 
New Jersey appear to be typical of what can result f r o m substantial improvements in 
mobility between areas former ly separated by water. 

Highway interchange areas and areas without direct access to the highway may also 
provide experience relevant to analyzing transit impact and land use needs around transit 
stations. Highway interchange areas near population centers typically attract so many 
activities that the interchai^e becomes congested. The problems at highway inter
changes are by no means solved. However, there is already some interesting experi
ence and a number of proposals available dealing with matters such as (a) p a r k i i ^ areas 
near interchanges, (b) pr ior i t ies fo r competing land uses depending on whether these 
are oriented more to the traveler or to the community, (c) arrangement of land uses 
depending on whether they serve inbound or outbound travelers, and (d) development in 
the interchange area and whether i t should be gmded and controlled by the local unit of 
government that may be concerned largely with growth of local tax ro l l s or a higher 
level of government responsible for rebuilding interchai^es that become overcongested 
(13, 14, 15, 16). Fortunately, i t appears that land planning around BART stations w i l l 
eliminate many of the problems highway interchange areas have experienced with un
controlled development and t ra f f i c congestion. There are, of course, differences as 
wel l as s imilar i t ies between highway interchange areas and transit stations. Downs 
observes that development pressures are more concentrated but f a l l away faster at 
transit stations than at highway interchange areas. Also, transit stations and lines, 
at least subway lines, tend to be more compatible with residential development than 
highways are (17). 

Experience in areas apparently cut off f r o m highway access may also be relevant. 
Because of opportunities f o r visual exposure, areas located near limited-access high
ways but without direct access to the highway have attracted considerable activity. Land 
parcels within view of heavily traveled urban highways have even been valued h i ^ l y i n 
some cases where the parcel had no access to any public road; curiously, the market 
fo r such properties is not l imited to abutting owners. 

In addition to visual exposure of on-site fac i l i t ies , billboard advertising could evolve 
along above-ground transit lines. Control of advertising along transit lines should be 
simpler than that along highways because questions of user needs would be absent. I t 
seems doubtful that highway experience concerning techmques, attitudes, costs, affected 
groups, and efforts would have much relevance f o r transit advertising. 

SOME FINDINGS AND INFERENCES FROM HIGHWAY IMPACT STUDIES 

Several findings or inferences can be drawn f r o m highway impact studies. Some of 
these involve a synthesis of study findings and some result f r o m experience with the 
studies. These findings involve observations about quantifying study results, the value 
of diverse and unofficial studies, land value analyses, the need to use impact findings, 
and environmental considerations. 

Quantifying Study Results 
Highway impact studies typically identify affected groups and describe how these 

groups are affected. Where possible, these effects are reduced to numbers. Impact 
studies, however, typically pay more attention to the way benefits or effects are d i s 
tributed among affected groups than to the reduction of these effects to a f ina l number, 
benefit-cost rat io, or rate of return. Impact studies do ordinarily identify and array 
a l l relevant effects even though these can seldom be added together or to user effects 
to provide a net amount of impact. There is general and current recognition that no 
useful purpose is served by insisting on quantifying a l l benefits or effects. Congress, 
f o r example, has msisted on being told which groups are affected, and in what ways, and 
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may elect to forego overall benefits of a program (e.g., highway billboard control) i f 
the effects on selected groups are considered to be unacceptable. 

Researchers at Stanford University, recognizing the problems involved i n using a 
value about which they were unsure, presented their findings for noncommercial time 
saved along highway routes in terms of time saved rather than in dollars, recognizing 
that noncommercial t ime saved has not yet been priced satisfactorily (18). This is a 
retreat f r o m many earlier studies, and one that those analyzing BART may want to 
consider. Unless t r ip purpose is given close attention, placing a price on time saved 
may provide misleading results. For some highway tr ips and perhaps fo r some transit 
t r ips , t ime savings may be unimportant. Time saved while joyriding should not be 
regarded as a benefit 

The Value of Several Unofficial Studies 

Sufficient effort needs to be made to provide an overall evaluation of a fac i l i ty ' s ef
fectiveness. Because time and money are usually l imited, the insistence on the ideal 
study that w i l l identify and document every effect is seldom practical. More analysis 
than can be afforded w i l l almost always be needed. Because of this, encouragement 
should be provided for research efforts by students or others m addition to whatever 
of f ic ia l or major study is done. Highway impact study experience suggests that i n 
expensive research efforts can be very useful. They avoid many of the problems ac
companying large studies: delay because costly studies require planning and funding 
decisions by managers whose time is l imited, delay because of coordination problems 
between two or more levels of government, and delay because study findings need to 
satisfy the sponsors before being released. For these reasons, the workshops during 
this conference should perhaps attempt to design research tasks not only fo r a large, 
integrated effor t but also for small , independent studies. 

Experience with highway impact studies also suggests that more objective and useful 
evaluations are provided by researchers outside the operatmg agency. With a few ex
ceptions, highway impact studies by universities and consultants seem to have been 
superior to those done by operating agencies. Operating agencies also appear to need 
the help of independent analysis on matters such as social, economic, and environmental 
effects more than on questions of t r a f f i c flow and direct costs. 

Land Value Analyses 

Land values are, of course, only one of the mdicators used in impact studies. Land 
value analysis can provide an objective check of other indicators of change, e.g., opinion 
surveys or land use change. In fact, some such indicators need such checking with other 
indicators. Land use changes alone, fo r example, may not show anticipated changes 
that prudent investors may already be discounting. Land values can be an indicator of 
a l l the various direct and indirect impacts affecting property, whether the influence is 
a parkway, a noisy ar ter ia l , or a transit station (19). 

Land value information is also often necessary to (a) answer questions local govern
ments have about tax r o l l effects, (b) provide compensation fo r those displaced, (c) eval
uate the feasibility of airspace development, and (d) acquire land in advance of actual 
need or in excess of needs. This latter need is becoming more important as support 
grows f o r having the transportation agency share in the windfal l gains occurring near 
these faci l i t ies and as high interest rates complicate the feasibility of acquiring excess 
land. Land values have already received considerable attention m some analyses of 
transit effects (2, 20, 21, 22). 

Impact Findings Should Be Used 

Highway impact studies have undergone changes through the years. Early studies 
were intent p r imar i ly on learning about highway effects. Impact researchers are no 
longer satisfied to identify and measure highway effects. They now emphasize ways 
f o r using the impetus that highways provide to achieve broad community goals (26, 27, 
28, 29, 30, 31). I t is encouraging that transit studies and study plans recognize the need 
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to ascertain the effects of the system and also to perceive what adjustments can be 
made to improve the effectiveness of the system. 

Environmental Considerations 
Some highway studies have underemphasized environmental considerations. This 

hardly seems a danger for transit studies; some analysis of this has already been done 
(23). Even so, a technique used in a National Cooperative Highway Research Program 
study (24) may be useful in transit studies. This involves analysis of public attitudes 
concerning matters such as the ideal mode fo r different types and lengths of tr ips and 
an evaluation of service provided. An approach of this type could be used to f ind out 
the extent to which BART improves the image transit has had in the minds of many 
travelers (25). 

CONCLUSION 

Looking back, one may regard some highway impact studies as being less defin'tive 
than desirable. Questions asked about transportation systems today are more search
ing and complex than many of the questions asked at the beginmng of the early impact 
studies. Study methods are also more sophisticated, and more research money is 
available than when highway impact studies began. Thus, highway impact studies are 
not as relevant to an evaluation of a system like BART as are land use and planning 
studies such as BATS, BASS, and PLUM. Even so, i t may be of some help to those who 
w i l l evaluate BART to know that many of the same characteristics analyzed in highway 
studies are among those analyzed in some transit studies—land use, employment ac
cessibility, education, cultural and recreational opportumties, real estate and tax r o l l 
effects, c iv i l defense, and effects on l i f e style and the environment. 

REFERENCES 

1. Benefits to the Washington Area From the Adopted Regional Metro System. De
velopment Research Associates, Washington, D. C, a report to the Washington 
Metropolitan Area Transit Authority, 1968, technical appendix. 

2. Thompson, R., and Adkins, W. Some Economic Effects of the Suburban Portion of 
North Central Expressway, Dallas, Texas. Texas A&M Umversity, College 
Station, 1961. 

3. Empiric Activity Allocation Study. Peat, Marwick Livingston and Co., Washing
ton, D. C , a report to the Metropolitan Washington Council of Governments, 1969. 

4. Car ro l l , D. D., et al . The Economic Impact of Highway Development Upon Land 
Use and Value. Univ. of Minnesota, Minneapolis, 1958. 

5. Davis, J. T., and Ames, D. Parkway Impact Study. George Washington Univ., 
Washington, D. C, 1962. 

6. A Study of the Effects of Freeways on Central Business Distr icts . Clark Umv., 
Worcester, Mass., 1961. 

7. Studies of Highway Development and Geographic Change. Univ. of Washington, 
SeatUe, 1959. 

8. Stein, M. M., et al. Highway Interchange Locations fo r Churches. Public Roads, 
Vol. 35, No. 1, A p r i l 1968, pp. 9-19. 

9. H^hways and Economic and Social Changes. U. S. Bureau of Public Roads, 
1964. 

10. Haig, R. M. Major Economic Factors in Metropolitan Growth and Arrangement. 
In Regional Survey of New York and Its Environs, Regional Plan of New York 
and Its Environs, 1927. 

11. The Nature and Measurement of Highway Benefits. The Transportation Center, 
Northwestern Univ., Evanston, 111., 1960. 

12. Wendt, P. F. Influence of Transportation Chaises on Urban Land Uses and Values. 
HRB BuU. 268, 1960, pp. 95-104. 

13. Commuter P a r k i i ^ at Highway Interchanges. Barton-Aschman Associates, Inc., 
Chicago, 1965. 

14. Indirect Effects of Highway Location and Improvements. Highway Research Record 
96, 1965. 



20, 

22 

40 

15. Land Use and Development at Highway Interchanges. HRB Bull . 288, 1961. 
16. Thiel, F. I . Highway Interchange Area Development. Public Roads, Vol. 33, No. 8, 

June 1969, pp. 153-166. 
17. Downs, A. Land Values and New York City Development. Workshop on Transpor

tation fo r New Towns and Commumties, Institute of Public Admmistration, 1969. 
18. Ogelsby, C. H., Bishop, B., and Willeke, G. E. A Method for Decisions Among Free

way Location Alternatives Based on User and Community Consequences. Highway 
Research Record 305, 1970, i n press. 

19. Kneese, A. V. What Are We Learning From Economic Studies of Environmental 
Quality? Resources for the Future, impublished paper, p. 9. 

Benefits to the Federal Government From the Adopted Regional Metro System. De
velopment Research Associates, Washington, D. C, a report to the Washington 
Metropolitan Area Transit Authority, 1968, technical appendix. 

21. Metro Property Utilization. L . Smith and Co., a report to the Washington Metro
politan Area Transit Authority, 1969. 

Benefit-Cost Analysis of Five-Corridor Rapid Transit System for Los Angeles. 
Stanford Research Institute, Menlo Park, Cahf., 1968. 

23. I rwin , N. Public Transportation and the Quality of Urban Living. High Speed 
Ground Transportation, VoL 3, No. 1, Jan. 1969, pp. 92-114. 

24. National Survey of Transportation Attitudes and Behavior. NCHRP Rept. 49, 1968. 
25. Hilton, G. W. Rail Transit and the Pattern of Modern Cities: The California Case. 

Traf f ic Quarterly, VoL 21, No. 3, July 1967, pp. 379-393. 
26. The Impact of Highways Upon Environmental Values (Study Design). Urban Systems 

Laboratory, M. I . T., Cambridge, a report to the National Cooperative Highway 
Research Program, March 14, 1969, pp. 7-13. 

27. Land Acquisition and Freeway Land Development. Highway Research Record 217, 
1968. 

28. Design for Impact Studies. CONSAD Research Corp., Pittsburgh, a report to the 
Northeast Corridor Transportation Project, 1965. 

29. The Joint Development of Housing and Freeways. Tippetts, Abbett, McCarthy, 
Stratton, New York, 1967. 

30. A Study of Airspace Utilization. Real Estate Research Corp., a report to the 
California Division of Highways and the U. S. Bureau of Public Roads, 1968. 

31. High Accessibility Corridors in the Comprehensive Plan of Chicago. Barton-
Aschman Associates Inc., Chicago, 1968. 


