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TO AND FROM CAMPUS:
CHANGING STUDENT TRANSPORTATION PATTERNS

FOREWORD

Traffic generation has been a persistent concern of campus

planners and city officials in communities containing institutions of

higher education. With time, this concern has become more important.

One report studying parking needs in university communities has

observed that traffic generation and use of automobiles by students has

created even more of a problem in university districts than in the central

business districts of large cities. The report states:

Whereas the use of automobiles by the university
faculty and staff has probably grown in about the
same proportion as by other types of employed per-
sons, student reliance on the automobile has swept
far beyond the predictions of campus planners. On

many campuses more Than ne" he-stnd
own or have the use of automobiles....The automo-
bile is no longer considered a luxury by many
students, but a necessity.l

Further evidence of the importance of campus traffic problems is

offered in a recent study in campus-community relations by the International

City Managers' Association. Their study, based on a survey conducted in

summer 1971 in seventy-eight cities with institutions of higher education,

revealed that of twelve college-related problems, "traffic and parking

automobile-related problems rank one and two respectively, and are the

only college-community problems reported as existing in sixty percent or

1V. Setty Pendakur, "Access, karking and Cost Criteria for Urban
Universities," Traffic Quarterly, Volume 22, Number 3. (July 1968). p. 360.
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morE of surveyed communities.
"2

By contrast, the next most important

problems--housing and drug abuse--were reported as critical by only half

of the respondents in their study.

The study by the City Managers Association further notes that

traffic and parking problems "are particularly interesting for they give

every indication of getting worse before they finally get better." This

is happening, the study argues, because of the increasing number of

students who are moving to off-campus housing; the result has been an

apartment house building boom in communities with large colleges or

universities and-corresponding increase in vehicular. .traffic as more

students join the ranks of commuters to campus."

One further finding by the City Managers Association, particularly

relevant for University of California campuses which are planned to become

sizeable institutions, was that the presence of traffic and parking problems

was highly correlated with large institutions; "traffic difficulties were

mentioned-by-ninety-one-percent of-the -cittes-w ined- colleges -with

enrollments of over 12,000 students, but only by twenty-three percent of

those with enrollments of 2,500 or under."

In summary, a thorough study of changing student transportation

patterns is justified at this time on several grounds. First, campuses are

major traffic generators in their communities and traffic-related problems

are major issues between campuses and their communities.

2
James V. Banovetz, David R. Beam and W. John Pembroke, "College and

Community Relations," The Municipal Yearbook: 1972 (Washington, D. C.:
International City'Management Association, 1972).
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Second, citizens in the campus environs (and everywhere else)

are voicing increasing concern over the need to develop transportation

systems which pose less ecological threat to the urban environment. It

seems only fitting for campuses to acknowledge this concern and work

with their communities to make more environmentally-oriented transportation

systems a reality.

Third, partly as a consequence of an increased environmental

awareness, the transportation patterns of students, faculty, and staff are

changing. To plan for future.campus transportation and circulaticn systems

it is necessary to know about present systems and, if suitable, support and

encourage changes in transportation modes. For example, the recent shift

at some University of California campuses from use of cars to use of bicycles,

if continued, can, in the long run, be financially attractive by saving space

and money which would otherwise be needed for extensive automobile parking

lots and roads.

-Tfi-s s u y ana yzes mt-the g 0 udent-transportat4on

patterns at the University of California during the period, 1965-66 to

1971-72. The report is one of a series of papers prepared by this office

and concerned with the social, economic, and physical effect of the University

campuses on their adjacent communities.

The staff work for this report was prepared in the Office of the

Assistant Vice President--Physical Planning by Mr. Ira Fink and Ms. Joan

Cooke--Ms. Cooke completed some of the initial drafts. Student assistance

was provided by Ms. Kathy Wegener who assembled much of the data and Ms.

Vicki Schulkin who assisted in the editing. Campus and community planners

at the various campuses of the University reviewed and commented upon drafts
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of the chapters. The typing of the report was under the direction of

Ms. Theresa Coombs and Ma. Elena Zekos.

Ira Stephen Fink
University Community Planner
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NOTE

This study does not suggest transportation plans for campuses

or propose physical changes to accommodate different transportation modes.

It deals solely with past student transportation patterns at the

University of California--conditions which helped to create the patterns,

and policies that have been initiated to change them. It is based upon

data collected during the years 1965-66 to 1971-72.



www.manaraa.com

-vi-

TO AND FROM CAMPUS:
CHANGING STUDENT TRANSPORTATION PATTERNS

TABLE OF CONTENTS

Page

FOREWORD

TABLE OF CONTENTS vi

TABLE OF TABLES

LIST OF MAPS xviii

LIST OF PHOTOGRAPHS xx

Chapter

THE NEED FOR BALANCED TRANSPORTATION

BACKGROUND

1

7

I.

II.

A. Study Purpose 7

B. Campus Transportation Orientations 9
C. Organization of the Report 10

III, METHODOLOGY

A.-- Sources

12

-Data-
Study Limitations 14B.

C. Data Limitations 16
D. Campus Environs 18

IV. FACTORS SHAPING STUDENT TRANSPORTATION PATTERNS 20

A. Previous Research 20
B. Proximity and Concentration of Student Housing 22
C. Availability and Quality of Alternative

Transportation Modes 26
D. Scale and Intensity of Environs Development 27
E. Topography of the Campus and Environs 28
F. Campus and Community Transportation Policies 28
G. Summary 31

V. CONCLUSIONS 32

A. General 32
B. The Pedestrian Oriented Campuses (Berkeley and

San Francisco) 38
C. The Bicycle Oriented Campuses (Davis and Santa Barbara) 40
D. The Moderate-Automobile Oriented Campuses (Los Angeles

and Riverside) 41



www.manaraa.com

-vii-

TABLE OF CONTENTS--continued

Chapter

E.

F.

The Heavily-Automobile Oriented Campuses (Irvine
and San Diego)
The Automobile and Public Transit Oriented Campus

(Santa Cruz)

Page

43

45

VI. UNIVERSITY-WIDE 47

A. Transportation Modes 47

B. Vehicles Kept at Student Residence 55

C. Vehicle Use 59

VII. BERKELEY (Pedestrian) 65

A. Summary 65

B. Background 70

C. Transportation Orientation 71

D. Transportation Modes 75

E. Vehicle Ownership 85

F. Vehicle Use 92

VIII. DAVIS (Bicycle) 95

A. Summary 95

B. Background 97

C. Transportation Orientation 100

D. The "Bicycle Pool" Experiment 108

E Transportation Modes 109

F. Vehicle Ownership
G. Vehicle Use 120

IX. IRVINE (Autc.aobile) 121

A. Summary 121

B. Background 123

C. Transportation Orientation 126

D. Transportation Modes 130

E. Vehicle Ownership 135

F. Vehicle Use 142

X. LOS ANGELES (Automobile) 143

A. Summary 143

B. Background 145

C. Transportation Orientation 150

D. Transportation Modes 150

E. Vehicle Ownership 159

F. Vehicle Use 166

10



www.manaraa.com

TABLE OF CONTENTS--continued

Chapter

(Automobile)

Page

XI. RIVERSIDE 169

A. Summary 169
B. Background 171
C. Transportation Orientation 176
D. Transportation Modes 177
E. Vehicle Ownership 184
F. Vehcile Use 189

XII. SAN DIEGO (Automobile) 190

A. Summary 190
B. Background 191
C. Transportation Orientation 197
D. Transportation Modes 200
E. Vehicle Ownership,_ 203
F. Vehicle Use 210

XIII. SAN FRANCISCO (Pedestrian) 211

A. Summary 211
B. Background 213
C. Transportation Orientation 217
D. Transportation Modes 221
E. Vehicle Ownership 227
F. Vehicle Use 231

A. Summary 235
B. Background 237
C. Transportation Orientation 240
D. Transportation Modes 247
E. Vehicle Ownership 254
F. Vehicle Use 257

XV. SANTA CRUZ (Auto-Public Transit) 260

A. Summary 260
B. Background 261
C. Transportation Orientation 266
D. Transportation Modes 272
E. Vehicle Ownership 278
F. Vehicle Use 283

11



www.manaraa.com

APENDIX A:

APPENDIX 8:

BIBLIOGRAPHY

TABLE OF CONTENTS--continued

Selected and Annotated Recommendations from the
Study, Balanced Transportation Planning for Suburban

and Academic Communities

University of Washington Transportation Policy

12

Page

287

293

295



www.manaraa.com

-x-

c_z_ILIST OF TABLES

Table

1. Enrollment, Land, and Transportation Background Data
About the University of California Campuses, 1971-72.

2. Students Living in University Owned On-Campus Housing
by Campus Primary Transportation Orientation, 1971-72.

Page

21

23

3. Percentage of Students Living Within One and Two
Hiles of Campus by Campus Transportation Orientation,
1971-72. 25

4. Number of Campus Parking Spaces, University of
California, 1971-72. 30

5. Cars Kept at Student Residences, All Campuses, 1967-o8
and 1971-72. 33

6. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, All Campuses, 1971-72. 35

7. Student Transportation Modes Most Often Used to or
from Campus, University-wide, 1965-66, 1967-68,
1969-70, and 1971-72. 48

8. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, University-wide, 1971-72. 50

9. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, University-wide, 1971-72. 51

10. Student Transportation Modes by Mean Distance in Miles
of Student Residence from Campus, All Campuses,
1971-72. 53

11. Student Vehicles Kept at Student Residence,
University-wide, 1965-66, 1967-68, 1969-70, and
1971-72. 54

12. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, University-wide,
1971-72. 56

13. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, University-wide,
1971-72. 57

14. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, University-wide,
1971-72.

13

61



www.manaraa.com

LIST OF TABLES -- continued

Table Page

15. Probability of Vehicle Owners Using Their Vehicles
for Transportation to Campus, University-wide,

1971-72. 63

BERKELEY CAMPUS

16. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, Berkeley Campus, 1971-72. 76

17, Student Transportation Modes Most Often Used to or
from Campus by Distance ofStudent Residence from
Campus, Berkeley Campus, 1971-72. 77

18. Student Transportation Modes Most Often Used to or
from Campus, Berkeley Campus, 1965-66, 1967-68, 1969-70,

and 1971-72. 81

19. Preferred Mode of Transportation for Students Living
Close to the Berkeley Campus, 1971-72. 83

20. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Berkeley Campus, 86

1971-72.

21. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Berkeley Campus,
1971-72. 87

22. Student Vehicles Kept at Student Residence, Berkeley
Campus, 1965-66, 1967-68, 1969-70, and 1971-72. 89

23. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Berkeley
Campus, 1971-72. 91

24. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Berkeley Campus, 1971-72. 93

DAVIS CAMPUS

25. Student Transportation Modes Most Often Used to or from
Campus by Distance of Student Residence from Campus,
Davis Campus, 1971-72. 110

26. Student Transportation Modes Most Often Used to or from
Campus by Distance of Student Residence from Campus,
Davis Campus, 1971-72. 111

14



www.manaraa.com

Table

-xii-

LIST OF TABLES--continued

DAVIS CAMPUS--continued

27. Student Transportation Modes Most Often Used to or
from Campus, Davis Campus, 1965-66, 1967-68, 1969-70,
and 1971-72.

28. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Davis Campus,
1971-72.

29. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Davis Campus,
1971-72.

30. Student Vehicles Kept at Student Residence, Davis
Campus, 1965-66, 1967-68, 1969-70, and 1971-72.

31. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Davis. Campus,
1971-72.

32. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Davis Campus, 1971-72.

IRVINE CAMPUS

Page

113

114

115

117

118

119

33. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from Campus,
Irvine. Campus, 1971-72. 132

34. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from Campus,
Irvine Campus, 1971-72. 133

35. Student Transportation Modes Most Often Used to or
from Campus, Irvine Campus, 1965-66, 1967-78, 1969-70,
and 1971-72. 134

36. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Irvine Campus, 1971-72. 136

37. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Irvine Campus, 1971-72. 137

38. Student Vehicles Kept at Student Residence, Irvine
Campus, 1965-66, 1967-68, 1969-70, and 1971-72. 138

39. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Irvine Campus,
1971-72.

1

140



www.manaraa.com

LIST OF TABLES--continued

Table Pare

IRVINE CAMPUS --ccntinued

40. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Irvine Campus, 1971-72. 141

LOS ANGELES CAMPUS

41. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, Los Angeles Campus, 1971-72. 152

42. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, Los Angeles Campus, 1971-72. 153

43. Student Transportation Modes Most Often Used to or
from Campus, Los Angeles Campus, 1965-66, 1967-68,
1969-70, 1971-72. 156

44. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Los Angeles Campus,
1971-72. 160

45. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Los Angeles Campus,
1971-72. 161

46. Student Vehicles Kept at Student Residence, Los Angeles
Campus, 1965-66, 1967-68, 1969-70, and 1971-72. 164

47. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Los Angeles

Campus, 1971-72. 165

48. Probability of Vehicle Owners Using Their Vehicles
for Transportation to Campus, Los Angeles Campus,
1971-72.

RIVERSIDE CAMPUS

49. Student Transportation Modes Most Often. Used to or from
Campus by Distance of Student Residence from Campus,
Riverside Campus, 1971-72.

167

178

50. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from Campus,
Riverside Campus, 1971-72. 179

16



www.manaraa.com

-xiv-

LIST OF TABLEScontinued

RIVERSIDE CAMPUS--continued

51. Student Transportation Modes Most Often Used to or
from Campus, Riverside Campus, 1965-66, 1967-68,
1969-70, and 1971-72.

Table

52. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Riverside Campus,
1971-72.

53. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Riverside Campus,
1971-72.

54. Student Vehicles Kept at Student Residence, Riverside
Campus, 1965-66, 1967-68, 1969-70; and,1971-72.

Page

181

182

183

185

55. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Riverside
Campus, 1971-72. 187

56. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Riverside Campus, 1971-72. 188

SAN DIEGO CAMPUS

57. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, San Diego Campus, 1971-72. 198

58. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, San Diego Campus, 1971-72. 199

59. Student Transportation Modes Most Often Used to or
from Campus, San Diego Campus, 1965-66, 1967-68,
1969-70, and 1971-72. 203

60. Student Vehicles Kept at Student Residence by
Distance of Student Residence from Campus, San Diego
Campus, 1971-72. 204

61. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, San Diego Campus,
1971 -72. 205



www.manaraa.com

-xv-

LIST OF TABLES--continued

Table Page

SAN DIEGO CAMPUS - -continued

62. Student Vehicles Kept at Student Residence,
San Diego Campus, 1965-66, 1967-68, 1969-70, and
1971-72.

63. Student Vehicles Kept at Student Residence by Claes
Standing, by Marital Status and by Sex, San Diego
Campus, 1971-72.

64. Probability of Vehicle Owners Using Their Vehicles
for Transportation to Campus, San Diego Campus,
1971-72.

SAN FRANCISCO CAMPUS

65. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
'Campus, San Francisco Campus, San Francisco, 1971-72.

66. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, San Francisco Campus, 1971-72.

67. Student Transportation Modes Most Often Used to or
from Campus, San Francisco Campus, 1965-66, 1967-68,
1969-70, and 1971-72.

68. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, San Francisco,
1971-72.

69. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, San Francisco
Campus, 1971-72.

70. Student Vehicles Kept at Student Residence, San
Francisco Campus, 1965-66, 1967-68, 1969-70, and
1971-72.

71. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, San Francisco
Campus, 1971-72.

72. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, San Francisco Campus, 1971-72.

18

206

208

209

222

223

225

228

229 '

230

232

233



www.manaraa.com

-xvi-

LIST OF TABLES--continued

Table Page

SANTA BARBARA CAMPUS

73. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, Santa Barbara Campus, 1971-72.

74. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from
Campus, Santa Barbara Campus, 1971-72.

75. Student Transportation Modes Most Often Used to or
from Campus; Santa Barbara Campus, 1965-66, 1967-68,
1969-70, and 1971-72.

76. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Santa Barbara
Campus, 1971-72.

77. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Santa Barbara Campus,
1971-72.

78. Student Vehicles Kept at Student Residence, Santa
Barbara Campus, 1965-66, 1967-68, 1969-70, and 1971-72.

79. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Santa Barbara
Campus, 1971-72.

80. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Santa Barbara Campus, 1971-72.

SANTA CRUZ CAMPUS

248

249

250

252

253

255

256

258

81. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from Campus,
Santa Cruz Campus, 1971-72. 274

82. Student Transportation Modes Most Often Used to or
from Campus by Distance of Student Residence from Campus,
Santa Cruz Campus, 1971-72. 275

83. Student Transportation Modes Most Often Used to or
from Campus, Santa Cruz Campus, 1965-66, 1967-68,
1969-70, and 1971-72.

15

276



www.manaraa.com

-xvii -

LIST OF TABLES - -continued

Table Page

SANTA CRUZ CAMPUS--continued

84. Percent of Students Using Public Transportation or
Driving by Distance of Student Residence from the
Santa Cruz Campus, Santa Cruz Campus, 1971-72. 277

85. Student Vehicles Kept at Student Residence by Distance
of Student Residence from Campus, Santa Cruz Campus,
1971-72.

86. Student Vehicles Kept at'Student Residence by Distance
of Student Residence from Campus, Santa Cruz Campus,
1971-72.

87. Student Vehicles Kept at Student Residence, Santa Cruz
Campus, 1965-66, 1967-68, 1969-70, and 1971-72.

280

281

282

88. Student Vehicles Kept at Student Residence by Class
Standing, by Marital Status and by Sex, Santa Cruz Campus,
1971-72. 284

89. Probability of Vehicle Owners Using Their Vehicles for
Transportation to Campus, Santa Cruz Campus, 1971-72. 285

20



www.manaraa.com

LIST OF MAPS

Map Page

1 Campuses, University of California 8

2 Berkeley Campus Environs 69

3 Berkeley Campus 72

4 Berkeley Campus Parking 74

5 Public Transit Routes, Berkeley 79

6 City of Berkeley Bikeways 84

7 Davis Campus Environs 99

8 Davis Campus 102

9 'rvine Campus Environs 125

10 Irvine Campus 129

11 Los Angeles Campus Environs 147

12 Los Angeles Campus 149

13 Los Angeles Campus Bicycle Parking 162

14 Riverside Campus Environs 173

15 Riverside Campus Oblique Sketch 174

16 Riverside Campus Parking 175

17 San Diego Campus Environs 193

18 San Diego Campus Oblique Sketch 194

19 San Diego Campus 195

20 San Francisco Campus Environs 215

21 San Francisco Campus Region Wide 216

22 San Francisco Campus 219

23 San Francisco Campus Parking 220



www.manaraa.com

-xix-

LIST OF MAPS--continued

Map

Santa Barbara Campus'Environs

Santa Barbara Campus (Wilbur Smith)
Bikeway Proposal

Page

24

25

239

241

26 Santa Barbara Campus Oblique Sketch 244

27 Santa Barbara Campus Parking and Bikeways 245

28 Santa Cruz Campus 263

29 Santa Cruz Campus Environs 265

30 Santa Cruz Campus Bus Route 270

31 Santa Cruz Metropolitan Transit District Route 271

22,



www.manaraa.com

-XX-

LIST OF PHOTOGRAPHS

Photographs
Page

1 Berkeley Campus, Aerial View, 1971 68

2 Davis Campus, Ae'rial View, 1972 98

3. Davis Campus, Bicycle Parking 104

4. Davis Campus, London Bus 106

5. Davis Campus, London Busses 107

6. Irvine Campus, Aerial View, 1973 124

7. Irvine Campus, Main Campus Area 128

8. Los Angeles Campus, Aerial View, 1971

9. Los Angeles Campus, View of Westwood Village
and Campus 148

10. Los Angeles Campus, Main Campus Areas 151

11. Los Angeles Campus, Parking Structure "L" 158

12 Riverside Campus, Aerial View, 1973 172

13. San Diego Campus, Aerial View, 1972 172

14. San Francisco Campus, Aerial View, 1973 124

15. San Francisco Campus, Main Campus Area 218

16. Santa Barbara Campus, Aerial View, 1974 238

17. Santa Cruz Campus, Aerial View, 1974 262

18. Santa Cruz Campus, Campus Mini-Bus 268

19. Santa Cruz Campus, Santa Cruz Metropolitan
Transit District Bus 269



www.manaraa.com

-1-

I. THE NEED FOR BALANCED TRANSPORTATION

Many have criticized the tyranny of the automobile and have

proposed the development of balanced and diversified transportation systems

that would more satisfactorily suit contemporary needs. What is not always

clear, however, is what sort of transportation system is to be substituted

for the automobile. The circulation section of the City of Berkeley Master

Plan suggests that we should:

Reduce the dependence on the private automobile as the
dominant mode of transportation by developing a fully
integrated system of pedestrian, bicycle, local transit,
regional transit, and automobile facilities....)

George Wickstrom, Deputy Director of the Department of Transportation

Planning for the Metropolitan Washington Council of Government, writes that

balanced transportation:

...is that mix of transportation modes which provide
facilities and services offering a desirable level
of access to opportunities to residents of an urban
area...it provides these opportunities in accordance
with individual needs at the lowest possible cost,
considering social, environmental and transportation
factors.2

1
Berkeley Master Plan. Berkeley, California: City Planning Commission,

amended to August 1968. p. 45.

2
George Wickstrom, "Defining Balanced Transportation - A Question of

Opportunity," Traffic Quarterly, Volume 25, Number 3 (July 1971). p. 346.

24
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According to the study, Balanced Transportation Planning for

Suburban and Academic Communities, the term "balance" also implies a

trade-off or compromise. The authors state: "The basic objective of a

balanced transportation plan should therefore be to achieve an equilibrium

poin0e. at which advantages for the population as a whole are maximized and

disadvantages minimized."3 However, they indicate, achieving a balance is

complicated by two considerations: first, geographic, political or

economic factors may constitute constraints which limit the flexibility

of planning; second, for .:schnological or other reasons, there may be a

"step function" involved in implementation of transportation plans (e.g.,

extending a rapid transit route system is far more expensive than buying

one or two new buses for a new bus route).

The authors of the Balanced Transportation study therefore

suggest the following as positive characteristics of a transportation

network which would seem desirable to maximize:

Mobility for all members of the population.

. Conservation of human and natural resources.

Efficiency in the transportation of people and goods.

Efficiency and economy in the use of public funds.

. Convenience, comfort, safety and reliability.

3
Balanced Transportation Planning for Suburban and Academic Communities:

A Case Study of the Midpeninsula Region of the San Francisco Bay Area. Final
Report of the Stanford (University) Workshop on Transportation Planning.
Edited by Christopher H. Lovelock. Stanford, California: Stanford Workshops
on Political and Social Issues (SWOPSI), 590A Old Union, Revised December
1971, p. 1.3.

2.;
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. Accessibility of locations, especially of those offering

employment or educational opportunities.

Pleasing design of facilities and emphasis on aesthetic

considerations.

They find the following negative aspects of transportation

systems are often just the reverse and seek to minimize them:

. Financial costs to the individual.

Financial costs to the city, county, state and

Federal Government.

Congestion and waste of personal time.

Damage of physical and mental well-being of individuals.

Air, noise and water pollution.

Rate of exploitation of natural resources.

Destruction or division of neighborhoods.

Wasteful land use and destruction of the tax base.

One assumption underlying this present study is that university

planners have a responsibility to work with their communities to develop

more satisfactory and balanced transportation systems for two reasons:

first, because campuses are major traffic generators in their communities,

and, second, because institutions are in the position to change their campus

transportation systems.

As this report recognizes, and as the Balanced Transportation

report states:

20
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A very important consideration to keep in mind is that
what may be best for the individual may not necessarily
be best for society as a whole. For a single citizen,
the most satisfactory form of travel (if he can afford
one and is able to drive it) is almost certainly a
private car. When the number of car drivers, is multi-
plied many thousand-fold, however, significant congestion
and pollution may make this form of travel less than
satisfactory for the community as a whole and even for
the individual. The same is true of many other
activities: there is a critical point at which a par-
ticular course of action ceases to be efficient, and/or
begins to generate an undesirable level of side effects
(or 'diseconomies')....Conversely, there are certain
facilities which can only be implemented on a very large
scale before they become economic. Transportation
planning deals with individual needs, although these
are often expressed in'terms of substantial groups
of people with similar if not identical requirements.
But in seeking to satisfy these needs, constant
reference must also be made to the consequences for
society as a whole. 4

A balanced transportation system must then, as a minimum, serve

two needs of the campus-community: first, the system must provide students,

faculty, staff and others using campus facilities with acceptable means to

get to and from campus; and, second, the transportation system must provide

access to non-university related activities and services--trips for work,

shopping, entertainment, and recreation.

While the rationale for providing convenient access to and from

the campus has been a traditional concern of campus/community planning, the

second concern, the need for access to and from the entire urban area,

especially by students, may seem at first glance beyond the scope of

university planning--but it is not.

4
Balanced Transportation, ibid., pp. 1.3 and 1.4.
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At many of the nine campuses of the University of California,

particularly at the mature campuses (Berkeley, Los Angeles, San Francisco)

with developed environs housing markets, students are gradually moving

further away from campus. Some experts in higher education now argue that

the university educational experience is changing, with students becoming

increasingly involved in a network of other kinds of relationships. Hence,

college education in an urban area is becoming "something less central,

less engrossing, and less of a discernible life cycle stage."

Students are locating farther from campus because of the need

to be conveniently situated in relation to a number of involvements- -

employment, non-academic interests, and recreation. Also, to the extent

that students are experimenting with different life styles, they may also

feel a need to be away from the sense of the establishment suggested by

the University's site and presence.

The need for greater accessibility by students to a variety of

urban activities and the movement away from campus suggests that, as a

goal, campus/community transportation systems should increase accessibility

and mobility to all parts of the community. Unfortunately, the survey

data collected from University of California students for this study does

not provide adequate information on the magnitude of these off-campus

transporation patterns and needs, although it is clear that as urban life

becomes more complex, and the need for accessibility to more diverse

activities increases,5 that the need for more adequate transportation and

circulation facilities to and from campus similarly increases.

5
The report entitled, Southside Student Housing: Preliminary Environ-

mental Study, prepared by Gruen Gruen + Associates for the University of
California, Berkeley (March 1974) indicates on page 96 that of 57 daily
trips reported by 35 respondents (average of 1.6 daily trips each), 42% of
the trips were to campus, 9% to work, 28% to convenience shopping, 2% to
major shopping, 2% for recreation and dining, and 17% for other purposes.

28



www.manaraa.com

-6-

Nonetheless, this report does provide some new insights into the

interdependency of student travel modes and housing location, and- the

relationship between student use of the campus and non-campus activities.

It therefore should be useful to campus planners at all nine University of

California campuses, and to community planners, citizens and city officials

in these campus environs as changes in these interdependent activities are

spelled out. It should also be helpful in promoting the development of

balanced transportation systems which take into account contemporary

environmental concerns and changing student travel modes.

Although the report is not intended to be a policy recommending

document, it is possible to list a series of several policy recommendations

that might lead to a balanced transportation system. These several recom-

mendations, extracted almost verbatim from a larger list contained in the

Balanced Transportation(' study are summarized in Appendix A. The University

of Washington Transportation Policy, adopted by their Board of Regents on

September 28, 1973, is contained in Appendix B.

6
Balanced Transportation, op. cit., pp. 4.16 to 4.28.

2 tl
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II. BACKGROUND

A. STUDY PURPOSE

This study was initiated in 1972 by the Community Planning Section

of the University of California, Office of the President, because of the

observation that the number of students riding bicycles to campus appeared

to be rapidly increasing at several of the nine University campuses. (The

campus locations are shown in Map 1.) The appearance of a large number of

bicycles suggested a solution to the problems of increasing traffic conges-

tion at the campuses.

Accordingly, available campus statistics on students' modes of

transportation to campus and vehicle ownership collected by the Office of

the President from 1965-66 to 1971-72 were studied; no new studies were

undertaken. The existing data confirmed that bicycle use and ownership

were increasing at nearly every campus.

The question then arose that if bicycling was becoming more

popular, what form or forms of transportation was it replacing? For

example, it was of special interest to know if fewer students were driving

cars to campus.

As a result of these interests, this study was expanded to

analyze all significant changes in student transportation patterns during

the period 1965-66 to 1971-72 insofar as they could be observed from

collected data. In expanding the scope of the study, it was discovered

that the nine University of California campuses differed markedly in the

popularity of student transportation modes; yet, for study purposes, a

typology of the campuses could allow them to be classified by their dominant.

30
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student transportation orientation: Berkeley and San Francisco were

pedestrian campuses; Davis and Santa Barbara were bicycling campuses;

Irvine, Los Angeles, Riverside, and San Diego were automobile campuses;

Santa Cruz was auto-public transportation campus.

B. CAMPUS TRANSPORTATION ORIENTATIONS

To establish the typology of a campus transportation orientation,

dominant transportation modes were identified for each University of

California campus. In so doing, all campuses, except Santa Cruz, had a

mode of transportation used by approximately one-half or more of the student

population in the 1971-72 academic year.

For example, Berkeley and San Francisco were classified as pedes-

trian-oriented campuses because in 1971-72, 49% of Berkeley students and

51% of San Francisco students walked to campus; Davis and Santa Barbara

were bicycle-oriented campuses because 64% of Davis' students and 58% of

Santa Barbara's students bicycled to campus; Lon Angeles and Riverside

were moderately automobile-oriented campuses because 57% of Los Angeles'

students and 552 of Riverside's students used cars to travel to campus;

Irvine and San Diego were heavily automobile-oriented campuses because

81% of Irvine's students and 72% of San Diego's students used cars to

travel to campus. Finally, Santa Cruz was classified an automobile/public

transit-oriented campus because 28% of its students used cars, while 36%

of its students used public transit to travel to campus.

In order to learn more about the transportation patterns at

each campus, background material on the planning, land use, and other

relevant characteristics of each campus environs were studied, previous

39
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transportation reports were read, and interviews were held with each

campus planner (or his equivalent). Through these interviews it was

discovered that campuses which shared similar transportation orientations

also shared other common campus and community characteristics as well.

Furthermore, the interviews revealed that in a number of cases

deliberate transportation policy decisions had been made on campus to

encourage or discourage a particular transportation mode. When student

transportation policy decisions had been designed to alter the student

transportation orientation, they were explored and are reported in this

study.

Finally, to place the University of California's student trans-

portation systems in perspective with systems at other campuses, transpor-

tation patterns of other institutions and policies designed to affect these

transportation patterns were also reviewed.

C. ORGANIZATION OF THE REPORT

This report presents information acquired through the study

process outlined above; little of the data has been previously published.

The previous chapter reports on the theory of balanced trans-

portation. This background chapter contains sections on the purpose and

organization of this study. Some of the short-comings and some of the

probloms encountered in the data analysis are contained in the following

Chapter III on methodology.

Chapter IV describes those factors which are most influential

in shaping student transportation patterns at all campuses, while Chapter V

contains the major conclusions derived from the study with individual campus

transportation orientations as the focus.

3"
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Chapter VI summarizes, for the period 1965-66 to 1971-72, the

changes in travel modes and vehicle ownership rates on a University-wide

basis for all nine University of California campuses considered together

and also provides some comparison of changes at each individual campus.

Chapters VII through XV describe student transportation modes

with a separate chapter on each University of California campus within the

context of the campus' major student transportation orientation as follows:

Chapter VII, pedestrian--Berkeley; Chapter VIII, bicycle--Davis; Chapter IX,

automobile--Irvine, Chapter X, automobile--Los Angeles; Chapter XI, auto-

mobile--Riverside; Chapter XII, automobile--San Diego; Chapter XIII,

pedestrian--San Francisco; and Chapter XV, auto-public transit - -Santa Cruz.

At the beginning of each campus chapter is a summary of campus

transporation. This is followed by a background section on how both the

environs and campus transportation policy affects students' propensity to use

alternative transportation modes. Next, is a discussion of that campus'

student transportation modes as they existed in 1971-/2 and an analysis of

how student transportation modes and vehicle ownership patterns have

changed since 1965-66. Each of these chapters also examines student vehicle

ownership in relationship to vehicle use--that is the extent (and the

probability) that students at campuses with differing transportation

orientations use the vehicles they keep.

Where relevant, campus transportation data are analyzed-according

to the distance of student residence from campus. This analysis can be

used ae a tool to guide campus planners in estimating the probable traffic

generation of additional student housing located at different distances

from campus. The data can also be used to determine off-street parking

needs of student-oriented housing constructed at differing distances from

campus.

34
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III. METHODOLOGY

A. DATA SOURCES

The statistical findings contained in this report are based on

data obtained from Student Housing and Transportation Surveys undertaken

by the Office of the President on all nine University of California campuses

annually since 1965-66. The surveys are distributed in each student's reg-

istration packet in the winter quarter of each year with a general response

rate of approximately 90% of all University students.

The survey form contains fourteen questions in four basic cate-

gories: (1) personal information about the student--academic standing,

marital status, sex; (2) housing characteristics--type of housing, monthly

rent, distance of housing from campus; (3) transportation characteristics --

transportation mode most often used to and from campus and vehicle kept at

campus residence; and (4) miscellaneous items, such as annual cost of room

and board, location of home of parents or relatives, and so on. A copy of

the survey cards used at three campuses in the Winter quarter 1972 is shown

on the next page.
1

This present study focuses on the two transportation questions

contained in the Student Housing and Transportation Survey: transportation

mode and vehicle kept at student residence. Data on the student's trans-

portation mode, taken from the question "transportation most often used

to and from campus" is cross-tabulated with "distance of student residence

1
For a complete explanation of the survey technique, see An Approach

to Surveying Housing and Transportation Patterns of College and University
Students. Ira Stephen Fink and David 8radwell. (Berkeley, California:
University of California, Office of the Assistant Vice President--Physical
Planning, May 1971.)
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from campus." Eight separate modes of transportation--car driver, car

passenger, carpool, motorscooter/cycle, bicycle, public transit, walking

(and for three campuses, hitchhiking)--are reviewed.

Next, data ftum the question "vehicle kept at college residence"

is separately cross-tabulated with data on: (1) academic class standing

(lower division, upper division, graduate), (2) marital status (single,

married), (3) sex (male, female), and (4) distance of student residence

from campus (by seven distance zones from less than one mile to 20 miles

or more).

B. STUDY LIMITATIONS

Before commenting on some of the limitations of the survey data,

it appears useful to point out some obvious limitations in the scope of

the study.

First, this study does not contain information on how many trips

students make to and from campus each day, or how many days per week each

student is on campus. It can be assumed that students at different

campuses have different propensities to travel back and forth from their

campus residence to class. Although the number of student trips would

affect the amount of traffic generated by students as much as student

travel modes, this study does not contain this type of information.2

2
The publication, Computer Aided Campus Plannias for Colleges

and Universities: Interim Report (a research study sponsored by Education
Facilities Laboratories and Duke University; Caudill Rowlett Scott; and
Hewes, Holz, Willard; August 1967). Based upon student activity diaries,
this study indicates that students do not make only a single trip to campus
in the morning and then return to residence in the evening; instead they
make a number of trips throughout the day between campus and residence.
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Second, rather than utilize the original survey instruments for

the tabulation of data, this report relies upon cross-tabulations which

are pre,lared immediately following the completion of each year's survey.

Thus, despite the capability of the raw data to provide additional infor-

mation about transportation patterns of students, the survey tables from

which this study is taken do not cross-tabulate "transportation most often

used to campus" by three important factors which affect traffic generation:

academic class standing, marital status and sex. Consequently, it is only

possible to infer the number of students who use each type of vehicle from

the question "vehicle kept at college residence" cross-tabulations.

These data, however, do suggest: (1) lower-division are more

likely to bicycle to campus than upper-division students or graduates;

(2) single students are more likely to bicycle to campus than married

students; and (3) women are more likely to bicycle to campus than men.

Conversely, the same data suggest: (1) upper-division and graduate stu-

dents are more likely to drive to campus than lower-division students;

(2) married students are more likely to drive than single students; and

(3) men are more likely to drive to campus than women.

Based upon these inferences, campuses with upper-division and

graduate student enrollments increasing at a rate greater than undergraduate

enrollment may see an increase in percentage of students driving to campus

often at a rate exceeding changes in other transportation modes. Similarly,

increases in the number of men enrolled when compared with women enrolled

would also imply a greater increase in the number of cars used as transpor-

tation to campus.

38
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C. DATA LIMITATIONS

A few words of background on the survey data are necessary before

reviewing the data contained in this report. First, the University of

California Student Housing and Transportation Surveys, although generally

conducted during the Winter Quarter (January) registration, have, on

occasion, been conducted on the campus during different semesters or

quarters. Consequently, data from one campus to another, or from one year

to another, may have variations due to the survey time. These, however,

are considered minor and are not taken into account.

Second, because campus enrollments fluctuate from quarter to

quarter (decreasing each quarter from Fall to Winter to Spring), the data

contained in this report on transportation modes and vehicle ownership has

been calculated based upon average three-quarter University enrollments.

These enrollments are taken from he University of California's annually

published Statistical Summary of Students, Faculty and'-Staff.

Third, it should be noted that the question on "transportation

most often used" does not reflect the transportation modes of students who

use more than one mode of transportation to get to campus. For example,

at some campuses it is known that some students drive their cars with

bicycles on them to the campus vicinity where they park their cars, then

ride their bicycles to campus. Because the above dual vehicle use is

consic:-red small, this study does not account for bi-modal transportation

patterns of these students.

Fourth, there are ambiguities in "vehicle kept at student

residence" data. For example, survey data on vehicle "ownership" rates

of married students when compared with rates of single students can easily be

31i
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interpreted. The findings in this study indicate that married students

are nearly twice as likely to own a car as single students. Yet, because

married students share their car with a spouse while single students do not,

the number of cars per person may be no higher among married students than

among single students. Further, car ownership data for married students

may be overestimated to the extent that an average of ten percent of

married students have spouses who are also students 3 and thus would share

one vehicle.

Fifth, the question about vehicles kept at college residence does

not ask whether students keep more than one car, r)r one bicycle, or one

motorscooter or motorcycle. Consequently, to the extent that students do

keep more than one of each vehicle, the total number of student vehicles

given in this report may be slightly underestimated. However, the Student

Housing and Transportation Survey does ask if a student keeps both a car

and a bicycle, and these data have been reported. It is not, however,

passible to tell from the survey if the cars being driven to camps are

owned (or kept) by the student or by his family. It is assumed that the

vehicles are all student-owned.

Sixth, the term "on-campus," one of the categories which is

computer programmed in tabulating response to "distance of student residence

from campus," has different meanings at different campuses, although the

method for calculating it is consistent: at all campuses, "on-campus"

includes all single students living in University-owned housing.

3Married Students: A Study of Decreasing Marriage Rates and Family
Sizes at the University of California. Ira Stephen Fink and Joan Cooke.
(Berkeley, California: University of California, Office of the Assistant
Vice President -- Physical Planning, March 1973.) p. 24.

40
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The "on-campus" housing, however, is located at varying distances

from the campus core or main campus library. For example, at San Diego and

Santa Cruz, "on-campus" housing is actually located on-the-campus and

within one-quarter mile of the core; at other campuses--such as Irvine--the

"on-campus" housing is as far as one-half mile from the campus core. This

means that students living "on-campus" at the various campuses travel

different distances to reach the campus center. Because travel patterns

differ depending on the precise distance of travel, there is some variation

in the data due to the variable location of what is considered "on-campus"

housing.

Also, in the Student Housing and Transportation Survey, married

University students living in University-owned housing list the distance

of their housing as they perceive it. At Berkeley, this housing is actually

three miles from campus; at Santa Cruz it is about one mile from the campus

core area; at Los Angeles, it is three miles from campus; and at all other

campuses it is within one mile of the campus core.

In conclusion, the data collected for this study has been designed

to minimize misinterpretation. However, the reader should be aware that,

as in any survey, problems of ambiguity of some questions, as well as

problems of definition, may exist.

D. CAMPUS ENVIRONS

To assist in identifying the campus and their environs, this

report includes a series of maps prepared for the University by Sedway/

Cooke of San Francisco.
4

Also, where appropriate, recent campus parking

4University of California Campus Environs Survey, Volume 2: .

Maps of Environs Factors. A study undertaken by Sedway/Cooke for the

41
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maps, prepared for campus visitors, and aerial photographs of the campus

and environs are reproduced.

University of California, Office of the President, Assistant Vice
President--Physical Planning and Construction, Berkeley: University of
California, October 1970.
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IV. FACTORS SHAPING STUDENT TRANSPORTATION PATTERNS

A. PREVIOUS RESEARCH

Research into the factors governing student travel patterns

reveal that there is little consensus on precisely what factors shape a

campus travel orientation.

One study, conducted by V. Setty Pendakur, of the University of

British Columbia, argues that many factors determine the travel character-

istics of university populations: These include: (1) university parking

policy, (2) availability and level of service of alternative transportation

modes, and (3) university housing policy.
1

Another study, forecasting

travel patterns and parking demand at the University of California, Irvine,

suggested five features determine student transportation patterns: (1) on-

campus housing policies, (2) off-campus housing policies, (3) university

policies regarding campus parking regulations, (4) variations in income

distribution, and (5) availability of different transportation modes.
2

This study about the nine University of California campuses uses

some of the factors identified in the studies cited above and further sug-

gests additional factors which have been influential in determining campus

travel characteristics at the University of California. (Table 1 deline-

ates some of the important characteristics of the nine University campuses.)

1V. Setty Pendakur, "Access, Parking and Cost Criteria for Urban
Universities," Traffic Quarterly, Volume 22, Number 3. (July 1968),
pp. 361-362.

2
J. D. Drachman Associates, Long Range Development Plan: Traffic

and Parking Study, University of California, Irvine, February 1971, p. 3.

4
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TABLE 1

ENROLLMENT, LAND, AND TRANSPORTATION
BACKGROUND DATA ABOUT THE UNIVERSITY OF CALIFORNIA CAMPUSES

1971-72

Berkeley Davis Irvin.
Los
Angeles Riverside

San

Diego
San

Francisco
Santa
Barbara

Santa
Cruz

Univ
Wide

Inrollaent (1171-72): 27,111 13,718 6,511 26,763 5,782 6,175 2,647 12,231 4,201 105,171

Cat imated Campus Core
Area (Acres): 200 500 500 300 130 500 20 400 500

Total Main Campus
Area, 1171-/2 (Acres): 1,239 3,611 1,501 411 1,101 1,362 107 572 2,001

Student Population per
Acre of Campus Core
Area (1971-72): 135 27 13 II 11 12 132 31

Percent f Student.
Living at Various
Distances from Campus
(1171-72):

On-Campus 132 212 262 162 220 352 210 200 462 21Z
0-1 Mile 46 24 4 16 21 II 42 43 7 27
1-2 Miles 15 35 4 10 17 6 9 17 9 15 .

More then 3 Miles li 11 PA AA V IL 21 20 3$ 11
Total: 1002 1002 1002 1000 1002 1002 1002 1002 1000 1002

Percent of Students
Using Different
Transportation Modes
t. Ca pus (1971-72):

Car driver 202 172. 662 452 462 510 272 162 282 322
Car passenger 3 0 10 5 6 15 4 2 16 5
Car pool 1 2 5 7 3 5 3 2 3 4
Motorcycle /Scooter 2 2 2 3 2 3 2 1 1 2
Bicycles 12 64 6 5 17 6 1 58 4 21
Public Transit 8 4 0 9 1 4 12 1 36 7

Walk 49 II 11 26 25 16 51 11 12 27
Nitchhike 1 -

- - - : = 1 _ 2

Total: 1000 1000 1002 1000 1000 1002 1002 1000 1002 1002

Percent of Students
Owning Vehicles
(1171 -72):

Car
Motorcycle/Scteroo

532
2

IX 740 642
5

672
4

532

4

(182

1

520
1

3;0 5:2

Bicycle 29 82 31 11 37 30 16 72 21 3$
lane 11 5 IA A 17 21 21 Al 44 24

total: 1160 1462 1260 1170 1250 1110 1132 1360 1102 1232

(loth Car and like) (160) (440) (262) (172) (252) (112) (132) (360 (100) (230)

Number of Campus
?arida' Spaces per
100 Campus Students,
Faculty and Staff
(1171-72): 15.1 35.5 52.0 48.0 57.2 41.7 17.1 10.3 51.7 34.3
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As described below, this study focuses on five factors

dominant in determining a student's travel orientation. They are:

(1) proximity and concentration of student housing, (2) availability and

quality of alternative transportation modes, (3) scale and intensity of

environs development, (4) topography of the campus and environs, and

(5) campus/community policies on student transportation. Each factor is

separately discussed below.

B. PROXIMITY AND CONCENTRATION OF STUDENT HOUSING

The importance of the first factor--proximity to campus and con-

centration of student housing--is suggested in Pendakur's study of student

parking demands. Pendakur, basing his findings on survey information from

twenty-five Canadian universities and from twenty-eight North American

universities observed that the percentage of students commuting daily to

a university is a function of the percentage of total student population

living on campus.
3

Using his assumption--that campus housing policy has a direct

influence on campus travel patterns--the following hypothesis was formulated

for the University of California campuses: campuses housing a low propor-

tion of students in University-owned on-campus housing would have an automo-

bile orientation, while, conversely, campuses housing a high proportion of

students would have a bicycling or pedestrian orientation. To test this

hypothesis, the proportion of students in on-campus housing at the nine

University of California campuses was compared with the dominant student

transportation orientation of each campus.

3
Pendakur, op. cit., p. 362.
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TABLE 2

STUDENTS LIVING IN UNIVERSITY OWNED ON-CAMPUS HOUSING
BY CAMPUS PRIMARY TRANSPORTATION ORIENTATION

1971-72

Percent of Students Campus
Living in University Primary
Owned on-Campus Transportation
Housing (1971-72) Orientation

Berkeley 13% Pedestrian

Davis 287.. Bicycle

Irvine 26% Auto

Los Angeles 16% Auto

Riverside 22% Auto

San Diego 35% Auto

San Francisco 21% Pedestrian

Santa Barbara 20% Bicycle

Santa Cruz 40% Auto-Public Transit

University-wide Average 21%

4G
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As revealed in Table 2, the hypothesis was not confirmed. As

shown in the table, there are no obvious correlations between a high per-

centage of students living in University-owned on-campus housing and a

pedestrian or bicycling orientation or conversely a low percentage of

students living in on-campus housing and an automobile orientation. In

fact, at three out of the four bicycle or pedestrian-oriented campuses

(Berkeley, San Francisco and Santa Barbara), a low percentage of the

students (generally less than twenty percent) live in on-campus housing,

while generally at the auto-oriented campuses, a higher percentage of

students (more than twenty percent) live in on-campus housing. This

finding shows that at the University of California campuses the proportion

of students housed in University-owned housing is not the single determin-

ing factor most directly affecting campus student travel mode or campus

transportation orientation.

To provide a better forecasting tool, it was decided it might be

more fruitful to combine both University-owned on-campus housing and the

private sector housing supply within a given radius of campus (two miles)

instead of simply measuring how much housing was supplied by the University

on campus. This analysis, shown in Table 3, proved productive.

Table 3 shows a cross-tabulation of the percentage of students

housed within two miles of campus, both in University and in private housing

by the dominant student transportation orientation of each campus. The

table indicates that a high percentage of students living within two miles

of campus correlates with a pedestrian or bicycle transportation orienta-

tion, while a low percentage of students housed within two miles of campus

correlates with an automobile or auto-public transit travel pattern.

4
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TABLE 3

PERCENTAGE OF STUDENTS LIVING WITHIN ONE AND TWO MILES OF
CAMPUS BY CAMPUS TRANSPORTATION ORIENTATION

1971 -72

CAMPUS TRANSPORTATION ORIENTATION

Pedestrian Bicycle Auto
Auto-Public

Transit

Campus 1 mile/2 miles 1 mile/2 miles 1 mile/2 miles 1 mile/2miles

Berkeley 59%/74%

Davis 52%/87%

Irvine 30%/34%

Los Angeles 32%/42%

Riverside 43%/60%

San Diego 43%/49%

San Francisco 63%/72%

Santa Barbara 63%/80%

Santa Cruz 53%/62%

NOTE: The first number is percent of students living both on-campus and within
one mile of campus; the second number is percent of students living with-
in two miles of campus.

48
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Table 3 further illustrates that the pedestrian-oriented campuses (Berkeley

and San Francisco) have the highest concentration of students living within

one mile of campus (58 percent to 63 percent of all students enrolled on

these campuses), while the bicycle-oriented campuses (Davis and Santa Barbara)

have the highest concentration of students living within two miles of campus

(80 percent to 87 percent of all students enrolled on those campuses).

The auto-oriented campuses (Irvine, Los Angeles, Riverside, and

San Diego) have the lowest percentage of students living within one mile of

campus (30 percent to 43 percent of their students) as well as the lowest

percentage living within two miles (34 percent to 58 percent).

C. AVAILABILITY AND QUALITY OF ALTERNATIVE TRANSPORTATION MODES

The second factor tested for its effect on campus travel patterns- -

the availability of quality of alternative transportation modes--was hypothe-

sized to influence student travel patterns in the following ways: the

availability of public transit and bicycle routes and paths would encourage

either a public transit or bicycling orientation, while an absence of these

facilities would encourage an automobile or pedestrian-orientation. Also,

campuses with easy access from large arterial streets and highways would

develop an automobile-orientation, while campuses with easy pedestrian

access would develop a pedestrian orientation. Evidence gathered from the

campuses tended to confirm this hypothesis.

The availability and quality of alternative transportation modes

is shaWn to influence campus trends in the following examples: the only

University of California campus to develop a public transportation system

specifically tailored to student needs--Santa Cruz--was the only campus
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where a substantial proportion of students (35%) used public transportation

in 1971-72. The two campuses--Davis and Santa Barbara--which developed

extensive physical facilities for linking the campus and community by

bicycle networks indeed had a bicycle orientation. The four campuses most

accessible by highways and large arterial roads--Irvine, Los Angeles,

Riverside and San Diego--were automobile-oriented. Finally, the campuses

with most pedestrian entrances and easiest pedestrian access--Berkeley and

San Francisco--were pedestrian-oriented.

D. SCALE AND INTENSITY OF ENVIRONS DEVELOPMENT

The third factor affecting campus travel orientation--the scale

and intensity of environs development--was postulated to relate to campus

travel in the following way: campuses with highly urbanized environs should .

tend to be bicycle-oriented; and campuses with an undeveloped or under-

developed campus environs should tend to be automobile-oriented.

Although the above hypothesis is generally true (Los Angeles--

Westw)od is the exception), the relationship between intensity of environs

development and campus transportation orientation suggests that student

proximity to a number of their urban activity needs and services also

affects transportation choice. If student-oriented shopping, employment,

recreation, entertainment and housing are located beyond the immediate campus

environs, regardless of the scale and intensity of environs development,

students tend to drive from campus to reach these activities and then return

to campus. When these student-oriented activities and services are available

in the immediate campus environs, students are encouraged to walk or bicycle

to these activities and back to campus to their residence.

50
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E. TOPOGRAPHY OF THE CAMPUS AND ENVIRONS

The fourth factor--topography of the campus and the environs--

was also an important factor affecting campus travel patterns. At the San

Diego and Santa Cruz campuses, the steep topography of the campus and its

surrounding environs and the distances between facilities on the

campus discourages students from bicycling to campus and encourages them

to use cars or public transportation to overcome the hillyness. By contrast,

at Davis and Santa Barbara, the flat terrain of the campus and its environs

provides a setting hospitable to a bicycle orientation and serves to

encourage bicycle use.

. Although the Irvine and Riverside campuses are relatively flat,

and thus might have a large bicycle population, the environs' topography at

Irvine includes several large arterial roads without bicycle paths, and at

Riverside, the campus is bisected by a freeway, thus inhibiting bicycle use.

F. CAMPUS AND COMMUNITY TRANSPORTATION POLICIES

The fifth and final factor--campus or community policies on

alternative student transportation modes- -could either encourage or dis-

courage particular student travel patterns. Campus policies dealing with

the provision of parking, either implicitly or explicitly favoring parking

for student autos, were also found to alter1student travel patterns.

Pendakur hypothesized the relationship between campus parking

policy and travel patterns in this way:

Travel characteristics of the university population are
determined by university parking policy. A university
providing abundant space for all segments of the

r)1
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population will experience a substantilly higher demand
for parking than one which imposes parking controls on
all or some segments of.the population.

To test the relationship between campus parking policy and campus

travel orientation, information on the number of parking spaces available

in 1971-72, and the number of full-time students, faculty and staff was

collected for each campus. By dividing the number of parking spaces by the

campus population, the number of parking spaces per 100 campus population

was developed. This calculation is summarized in Table 4.

Table 4 also classifies the parking data by the dominant student

travel orientation of the campus. This table shows that the pedestrian

campuses have the lowest number of parking spaces per 100 students, faculty

and staff (15.9 to 17.8); the bicycle-oriented campuses have a slightly

higher number of parking spaces (30.3 to 35.5); and the automobile-oriented'

campuses have the highest number of parking spaces (48.0 to 57.2). [k more

detailed discussion of how per capita parking space, parking cost, and

campus size affects campus travel patterns is given in Pendakur's article.

It shows that per capita, parking decreases with increasing campus population,

parking costs and campus size.]

Because of paucity of data on the amount and availability of

parking in the campus environs (either on-street or in pay-lots), it is not

possible in this study to evaluate the effect of off-campus parking on this

hypothesis. Undoubtedly, the availability of off-campus parking and its

proximity would greatly affect the transportation orientations of each campus.

Students are known, or at least blamed, for much of the parking congestion in

the campus environs areas.

4
Pendakur, op. cit., p. 361.
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TABLE 4

NUMBER OF CAMPUS PARKING SPACES
UNIVERSITY OF CALIFORNIA

1971-72

Campus

Numbe77;7

Numbei Parking

of Campus Population Spaces Campus

Parking Per 100 Transportation
Spaces i Fac-Staff2 Students

3
Total Population Orientation

Berkeley 5,478 7,1444 27,119 34,263 15.9 Pedestrian

Davis 6,395 4,318 13,718 18,036 35.5 Bicycle

Irvine 4,208 1,580 6,519 8,099 52.0 Heavy-Auto

Los Angeles 17,467 9,631 26,763 36,394 48.0 Moderate-Auto

Riverside 4,302 1,744 5,782 7,526 57.2 Moderate-Auto

San Diego 5,652 5,190 6,175 11,365 49.7 Heavy-Auto

San Francisco 1,343 4,915 2,647 7,562 17.8 Pedestrian

Santa Barbara 4,370 2,163 12,239 14,402 30.3 Bicycle

Santa Cruz 2,703 1,017 4,209 5,226 51.7 Auto-Public
Transit

TOTAL/AVG. 51,918 38,034 105,171 143,205 36.3

Sources:
1
"University of California Parking Spaces, Comparison of June 30, 1971
with June 30, 1972," Appendix H2, The Physical Facilities of the
University of California, 1971-72 Annual Report, Officeof the President,
Vice President--Planning.

2Full time faculty and staff employees only

3Three-quarter average enrollment

4Includes 1,013 employees of the Office of the President

r
t)
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G. SUMMARY

In general, it was found that five factors shape the student

travel orientation of a campus: (1) the location of student housing--can

students live close to campus or must they live far away; (2) the existing

transportation and circulation system--are alternative non-auto travel modes

(pedestrian, bicycle, public-transit) accommodated or encouraged in the

campus environs; (3) the intensity and variety of student-oriented urban

development surrounding the campus--what distance must students travel from

campus to reach and to satisfy their shopping, work, recreation, and enter-

tainment needs; (4) the topography of the campus and environs--does

topography discourage or encourage walking and bicycling; and (5) campus

transportation policy--do campus policies exist which encourage different

student transportation modes and what is the campus policy on the amount

of student parking the campus provides.

Not all of these five factors are equally important for each

campus, nor do they all apply in estahlishing specific student transporta-

tion patterns. However, in one combination or another, they are the most

significant factors in determining the transportation orientation of a

campus.
4
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V. CONCLUSIONS

A. GENERAL

1. Each University of California campus can be classified according

to the most popular student transportation orientation.

In 1971-72, at each campus except Santa Cruz, the most popular

student transportation mode was used by approximately one-half or more of

the student population. For example, as shown in Table.1, Berkeley and

San Francisco could be classified as pedestrian-oriented campuses because

49% of Berkeley students and 51% of San Francisco students walked to campus;

Davis and Santa Barbara could be classified as bicycle-oriented campuses

because 64% of Davis students and 58% of Santa Barbara students bicycled to

campus; Los Angeles and Riverside could be classified as moderately

automobile-oriented campuses because 57% of Los Angeles students and 55% of

Riverside students used cars to travel to campus; Irvine and San Diego could

be classified as heavily automobile-oriented campuses because 81% of Irvine

students and 72% of San Diego students used cars to travel to campus;

finally, Santa Cruz coAd be categorized as an automobile-public transit-

oriented campus because 28% of its students used cars and 36% of its

students used public transit to travel to campus.

2. Although student modes of transportation differ considerably

among the campuses, the percentage of students keeping a car at their

campus residence did not vary markedly from the campuses with a non-auto

orientation to the campuses with complete dependence upon the auto.

With the exception of the Santa Cruz campus (where in 1971-72,

only 35% of students kept cars), between 52% (Santa Barbara) and 74%

it it
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TABLE 5

CARS KEPT AT STUDENT RESIDENCES

All Campuses
1967-68 and 1971-72

Campus
Percentage of Students Keeping Cars

1967-68 1971-72

Berkeley 527. 537.

Davis 52 56

Irvine 68 74

Los Angeles 67 64

Riverside 68 67

San Diego 57 60

San Francisco 65 69

Santa Barbara 53 52

Santa Cruz 29 35

University-wide Average 58% 582

56
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(Irvine) of students at every University of California campus kept cars at

their campus residence, with a University-wide average of 58% students with

cars. Significantly, as shown in Table 5, this percentage of University of

California students keeping cars did not change over the past few years;

for example, in 1967-68, between 522 (Berkeley and Davis) and 68% (Irvine

and Riverside) of the students kept their cars again with a University-wide

average of 582 of students keeping cars.

3. In contrast to the consistently high rate of automobile ownership

among students, bicycle ownership varied considerably from campus to campus.

As shown in Table 1, in 1971-72, with the exception of the two

bicycle-oriented campuses--Davis and Santa Barbara (where 82% and 71% of

students respectively owned bicycles)--between 167.. (San Francisco) and 37%

(Riverside) of the students on the other seven University of California

campuses kept bicycles at their campus residences. Overall, in 1971-72,

38% of all University students kept a bicycle.

4. Although nearly 60% of all University students owned cars, and

nearly 40% owned bicycles, it was the dominant transportation orientation

of the campus and not necessarily student vehicle ownership which influenced

the probability that students would use the vehicles they kept as their means

of transportation to campus.

As shown in. Table 6, students at pedestrian-oriented campuses

(Berk,.ley and San Francisco) tended to leave both their cars and their

bicycles at their campus residences and walk to campus; students at the

bicycle-oriented campuses (Davis and Santa Barbara) tended to take their

bicycles to campus and left their cars at their campus residences; students

at car-oriented campuses (Irvine, Los Angeles, Riverside, and San Diego)
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TABLE 6

PROBABILITY OF VEHICLE OWNERS USING THEIR
VEHICLES FOR TRANSPORTATION TO CAMPUS

All Campuses
1971-1972

Transportation
Orientation

Probability of
Car Owners
Driving to Campus

Probability of
Bicycle Owners
Riding to Canul

Berkeley Pedestrian 0.38 0.41

Davis Bicycle 0.30 0.78

Irvine Automobile 0.89 0.19

Los Angeles Automobile 0.70 0.26

Riverside Automobile 0.69 0.46

San Diego Automobile 0.85 0.21

San Francisco Pedestrian 0.39 0.06

Santa Barbara Bicycle 0.31 0.82

Santa Cruz Auto-
Public Transit 0.80 0.14

University-wide
Average Probability 0.55 . 0.55

8.
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tended to take their cars to campus and left their bicycles at their

campus residences.

5. Campus transportation policies were very effective in altering

student travel patterns.

At the bicycle-oriented campuses (Davis and Santa Barbara), and

the auto-public transit-oriented campus (Santa Cruz), effortsito discourage

car use by limiting (or eliminating student parking)._ while encouraging and

developing a more balanced transportation system had considerable impact

on the transportation orientation of the student population.

At Davis and Santa Barbara, a number of campus and community

characteristics were conducive to bicycling; the flat terrain, the isolation

of the campus from heavy urban development and traffic, and the quantity of

student-oriented housing within bicycling distance of campus were all

significant.

Yet, the cruical factors which encouraged the popularity of

bicycling at Davis and Santa Barbara were the considerable efforts these

campuses made: first, to separate car, bicycle and pedestrian traffic by

providing bikeways, bike paths, grade separated crossings and underpasses,

and by closing off the central portion of the campus to cars; second, to

provide convenient bicycle storage by placing bike racks close to academic

buildings; and third, to discourage bicycle theft through the use of

bicycle patrols and campus bicycle registration.

For example, in 1967-68, prior to these efforts at Santa Barbara,

28% of the students bicycled to campus; after the improvements, in 1971-72,

58% of the students bicycled.

Ji
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6. Only one campus (Santa Cruz) effectively developed a transpor-

tation system which encouraged a large proportion of students to use public

transportation--in 1971-72, 36% of Santa Cruz students used the student

subsidized municipal bus system.

The experience in developing and encouraging public transit at

Santa Cruz suggests that if public transportation is to become a popular

mode of transportation, a campus must work closely with the public transit

authorities specifically to tailor the transit facilities to meet student

travel needs.

For example, to maximize student interest, bus service to the

campus should: (1) connect integrally with bus service on campus;

(2) charge a nominal cost, perhaps to be paid by a special student assess-

ment once in the beginning of the school year or quarter; (3) attract

students who generally travel to campus as "auto-passengers" (or "hitch-

hikers"); and (4) develop routes which include the student residential

areas between three and ten miles of campus.

The experience in developing public transit at Santa Cruz suggests

that Irvine, Los Angeles and San Diego are campuses where public transit

should also be attractive if available. All three of these campuses have

(1) a large number of students traveling to campus as "auto-passengers";

(2) a large number of students living within three to ten miles of campus;

and (3) a campus layout that requires students to travel considerable dis-

tances between classes and buildings.

However, other campuses--including Berkeley, Los Angeles, and

San Franciscc--which have clearly recognized the need to increase the

attractiveness and use of public transportation, have, so far, been only
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partically successful in making public transportation an impOrtant travel

mode. As shown in Table 1, public transportation at these campuses is

used by only 8% to 12% of the students. (At Berkeley, 48% of the students

walk, 25% use autos, 8% use public transit; at Los Angeles, 25% walk, 57%

use cars, and 9% use public transit; at San Francisco, 512 walk, 34% use

cars, and 12% use public transit.

B. THE PEDESTRIAN CAMPUSES

1. The distinguishing characteristic of the pedestrian campuses

(Berkeley and San Francisco) was that an unusually large number of students

walk to campus even though they own cars or bicycles. This was the result

of the interaction of three factors:

First, it was not convenient to drive. Whether due to campus

policy, space limitations or both, the pedestrian campuses had by far the

fewest parking spaces available on campus. This was compounded by the fact

that both Berkeley and San Francisco are urban campuses, their environs are

congested with traffic, and students compete with local residents for the

available street parking..

Second, it was not convenient to bicycle. Many students were

discouraged by the hilly terrain, particularly at San Francisco, as'Well

as the dangers posed by congested city streets. Neither campus made a

concerted effort to promote the use of bicycles.

Third, a high percentage of the students lived within easy walking

distance of campus. Only one other campus--Santa Barbara--had as many stu-

dents living within a one-mile radius of the campus as either Berkeley or

San Francisco. The concentration of students in close proximity to the
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campus was the necessary prerequisite to having a pedestrian-oriented

campus, but it was probably not sufficient unless it was inconvenient to

drive or to bicycle. As the Irvine campus illustrates, if there are not

obstacles to driving, many students living close to campus will drive their

cars, and Santa Barbara provided the example that students will ride

bicycles when there is a flat terrain and some encouragement by the campus

for bicycles.

2. At the pedestrian-oriented .a,Auses, measurement of per capita

car ownership does not provide a good indication of the amount of traffic

generated by students. Although the car ownership rate in 1971-72 among

students at Berkeley (53%) and San Francisco (69%) was about the same as

for students at other campuses (University-wide average is 58%), most

students at Berkeley and San Francisco walked to campus and were consider-

ably less likely to use the vehicles they owned for transportation to campus

than students at other campuses.

3. At the pedestrian-oriented campuses, students of different

academic class standing, marital status, and sex had similar rates of

bicycle ownership, while car ownership rates among these same groups varied

considerably. Upper-division, graduate, and men students had higher rates

of car ownership than the lower-division and women students.

4. At the pedestrian campuses, policies designed to accommodate the

bicycle equally increased the accessibility of the campus to all students,

while policies to accommodate the car increased the accessibility of the

campus to graduates, upper-division and men students to a greater extent

than to lower-division or women students.

62
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C. THE BICYCLE-ORIENTED CAMPUSES

1. An important characteristic of the bicycle-oriented campuses

(Davis and Santa Barbara) was that students who owned cars left their cars

at their campus residences, and students who owned bicycles rode their

bicycles to campus.

2. Both the Davis and Santa Barbara campuses were dominated by

bicycles. More students at these two campuses owned bicycles than owned

cars, and most used their bicycles as transportation to campus. This

orientation was caused by the combination of three factors:

First, use of automobiles was discouraged. At each bicycle-

oriented campus the administration restricted the number of student cars

allowed access to the campus by closing off certain areas of campus completely,

as at Davis, or by limiting access and restricting parking permits, as at

Santa Barbara.

Second, use of bicycles was encouraged. The environs of both

the Santa Barbara and Davis campuses are naturally conducive to bicycles

because the terrain is level and there is less pedestrian and car traffic

congestion than at the more urban campuses. Moreover, to encourage bicycle

usage to reach high levels, the campuses and the ad/4cent communities

developed networks of bicycle paths to separate cyclists from motor vehicles

safely and provided other facilities, including bicycle parking lots, to

dimini-h the inconvenient aspects of bicycle use. Student initiative also

played a role in encouraging bicycle use, particularly at Davis.

Third, most students lived within bicycling distance of campus.

Of the nine University campuses, Davis and Santa Barbara had the highest

percentages of students living within two miles of campus. This was an

C;)



www.manaraa.com

-41-

important factor in predicting the number of vehicles expected to be

brought to campus because seventy percent of the students living within a

two-mile range, the number of bikes would certainly decrease, and in

inverse proportion to the increased number of cars.

3. Another characteristic of the bicycle-oriented campuses was that they

showed relatively marked differences in the likelihood of a student owning

a bicycle depending on whether a student was a lower, upper or graduate

division student, was a man or a woman, and was married or single. This

was in contrast to other campuses where recreation, rather than transpor-

tation, seemed to be the dominant reason for owning a bicycle. At the

campus where bicycles were used for recreation, those least likely to own

bicycles were men, married students and graduate students; these groups

were also the most likely to own cars.

D. THE MODERATELY-AUTOMOBILE-ORIENTED CAMPUSES

1. Los Angeles and Riverside are both classified as moderately-

automobile-oriented campuses because of the considerable probability (70%)

that if a student owns a car he would bring it to campus, with the result

that in 1971-72, 50% of all enrolled students used cars as transportation

to campus.

2. The similar orientation or moderate automobile use resulted

from different factors (as a consequence, the two campuses have different

potentials for changes in their transportation patterns):

First, a significant number of students lived beyond three miles

of campus. At Riverside, 40% of the students lived three or more miles of

the campus, and 58% did so at Los Angeles. This meant that a substantial

G4
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number of students lived far away from the campus and thus, had no conven-

ient alternative to driving.

Second, although bicycling was convenient at Riverside, driving

was not discouraged. Bicycle owners living within two miles of the

Riverside campus had a relatively high probability (56%) of using their bikes

for transportation. This suggested that bicycling was not inconvenient.

However, car owners living within two miles showed an even higher probability

(72%) that they would bring their cars to campus (probably because driving

was not discouraged and because Riverside had in 1971-72, the highest ratio

of parking spaces to students of any of the campuses). Incentives for

students to shift from cars to bicycles, and a campus policy which discouraged

driving and encouraged students to live closer to campus, would probably

reduce the number of cars going to the campus.

Third, bicycling at Los Angeles was more recreation than trans-

portation-oriented. For example,

of students living beyond wlking

geles had a much greater percentage

king distance (58% live three or more

miles from campus) than RiverAde; Los Angeles students were less likely to

own bicycles than students at most campuses; there was a smaller probability

that students who owned bicycles would use their bikes; and when bicycle use

increased at Los Angeles, it tended to replace students who normally would

have walked to campus rather than drive. Even if efforts to promote the use

of biL7cles was initiated at Los Angeles, it would probably have a lesser

impact than at Riverside.

3. At the moderate automobile campuses, increased use of public

transportation appears to be a likely alternative to car usage. At Los

Angeles, such a shift would probably have to be part of a general change in



www.manaraa.com

-43-

travel orientation of the residents of the Los Angeles area; at Riverside,

the transit system would need to be better integrated into other forms of

transportation.

4. At the moderate automobile campus, increasing the amount of

housing available to students within one or two miles of campus and limiting

the number of student parking permits would reduce number of student

drivers.

E. THE HEAVILY-AUTOMOBILE-ORIENTED CAMPUSES

1. The bulk of the students at Irvine and San Diego used cars to get

to campus, and through 1971-72 their numbers increased at a faster pace

than campus enrollments.

This suggests that as enrollments grow in the future, the number

of cars coming to campus will continue to grow unless efforts are made to

reverse this trend. This could be done either by encouraging a more balanced

transportation system, particularly bicycling and public transit, so that

the percentage of students depending on cars to get to campus would drop,

or, by encouraging an increase in the number of students living within one

mile of campus through the construction of additional student housing.

2. Because of certain characteristics of the campuses, it would be

possible to take action to reverse the dependency upon the automobile. The

following factors contributed to the high automobile use:

First, the amount of student-oriented housing, in close proximity

to campus was limited. New building of student housing did not keep pace

with increased enrollments and, as a result, more and more students were

forced to seek housing at distances beyond walking and bicycling distance

66
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of campus. If greater numbers of students could be housed in close proximity

to the campus, it would result in a shift of transportation forms from

driving to walking or bicycling.

Second, students were not discouraged from driving. Access to

campus by highways and freeways is not limited, and both the Irvine and

San Diego campuses provided the highest ratio of parking spaces to students,

faculty and staff on any campus except Riverside.

Third, the campus environs were not conducive to bicycling. Over

one-third of the students living within two miles of both the Irvine and

San Diego campuses owned bicylces, and neither campus is in a congested

urban area. Thus it might be possible that these students could be induced

to ride their bicycles to campus if there was an effort to separate car and

bicycle traffic and to provide other facilities for the convenience of

bicyclists.

3. At the heavily-automobile-oriented campuses, the promotion of

public transit to the campuses could affect the transportation patterns of

students living more than three miles from campus. Experience in developing

a transit system at the Santa Cruz campus shows that most of the students

now using public transportation were formerly car passengers or hitchhikers.

The substantial number of students who are car passengers at both Irvine

(10%) and San Diego (15%) suggest that these campuses also have a potential

market for public transit.

4. At the heavily-automobile-oriented campuses, policies which

increase the convenience of using cars aid the mobility of graduate students,

married students and men (groups who own more cars and tend to live farther

from the campus) and other segments of the campus population.

V/"
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5. Policies which encouraged bicyCling at the heavily-automobile-

oriented campuses affected all students equally because bicycle ownership

did not vary as signficantly from student grelup to group as the bicycle

ownership patterns at the bicycle-oriented campuses.

F. THE AUTOMOBILE AND PUBLIC TRANSIT-ORIENTED CAMPUS

1. While there was a significant increase in the use of public

transit at Santa Cruz, there was only a partial reduction in the percentage

of students coming to campus as car drivers; thus, these separate transpor-

tation modes of public transit and automobile appeal to different segments

of the student population, with the result that policies which affected

one group may not affect the other.

2. Students who used public transportation at the Santa Cruz campus

formerly came to campus as auto passengers or hitchhikers.

This shift in transportation modes partially reduced the numb

of cars which otherwise would have been driven to the campus. Campuses

with a substantial number of students arriving on campus as auto passengers

may also have a ready-market for public.transit.

3. The Santa Cruz experience indicates that to decrease the number

of students driving cars to campus, the following was necessary:

First, the number of arudents living on-campus was increased.

Second, alternative transportation systems were provided. A

student subsidized bus system was begun in 1970.

Third, students were discoura ed from drivin . At Santa Cruz, a

limit to the amount of on-campus parking spaces was enacted and students

were encouraged to leave their cars at home. Because of the dispersion of

G6
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activity at Santa Cruz, both on and off campus, the few students who did

keep cars at their Santa Cruz residences had a high probability (80%) of

using the cars each day despite the availability of public transit.

4. Among the reasons that the student subsidized public transit was

so popular at Santa Cruz was that it not only connected the campus to the

surrounding community, thus providing the riders with access to housing,

shopping, and recreation, but it also circulated through the campus, thereby

taking the student from both off-campus and on-campus residences directly

to classes or close to them at convenient time intervals.
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VI. UNIVERSITY-WIDE

A. TRANSPORTATION MODES

1. The most common way to travel to and from campus was by automobile.

As shown in Table 7, of the 105,171 students attending the nine

campuses of the University of California in 1971-72, 32% of students drove

cars to campus and 9% were in car pools or were auto passengers. Of the

remaining students, 27% walked to campus, 21% bicycled, 7% used public trans-

portation, 2% used motorcycles and motorscooters, and 2% hitchhiked.

2. The most interesting change that has taken place in the transpor-

tation modes of students has been the increased interest in bicycling..

As shown in Table 7, on a University-wide basis, bicycling as a

mode of transportation to campus doubled in popularity in six years; in

1965-66, 12% of students bicycled to campus, in 1971-72, 21% of students

bicycled to campus.

3. Bicycle use increased most at the three campuses where bicyclin&

was always popular.

At Davis, 4,172 (54% of the 7,727 students) rode bicycles to

campus in 1965-66; the number of students riding bicycles to campus

increased to 8,746 (64% of the 13,718 students) in 1971-72. At Santa

Barbara, 2,438 (26% of the 9,278 students) bicycled to campus in 1965-66

and 7,072 (58% of the 12,239 students) bicycled to campus in 1971-72.

Finally, at Riverside, 174 of the 3,476 students (5%) bicycled to campus in

1965-66, while 980 of the 5,782 students (17%) bicycled to campus in 1971-72.
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At five campuses (Berkeley, Irvine, Los Angeles, San Diego, and

San Francisco), there was a slight increase in the percentage of students

using bicycles--52 or less. At Santa Cruz, there was not a corresponding

increase in bicycle use in the period, 1965-66 to 1971-72.

4. -Bagause bicycling_ to campus has become more popular in the past

few years, it has replaced other modes of transportation.

At four campuses where bicycling has increased in popularity,

the form of transportation which has been displaced varies. At Riverside,

bicyclists replaced automobile users; at Berkeley, they replaced pedestrians;

and, at Davis and Santa Barbara, they replaced, both car users and pedestrians.

a. An example of bicyclists replac.3g automobile users is

illustrated by the Riverside campus. While the percent of students at

Riverside using bicycles for transportation to campus increased from 52

in 1965-66, to 172 in 1971-72, and the percent of students walking to campus

increased from 11% to 25%, the percent of auto-oriented students corres-

pondingly dropped from 79% to 552 (see Table 51).

b. In contrast to Riverside, Berkeley is an example of a campus

where bicyclists have replaced students who formerly walked to campus. The

percent of the student population bicycling to campus increased from 7% to

12% between 1965-66 and 1971-72, while the percent of students walking to

campus decreased from 60% to 49%. (All other transportation modes at

Berkeley remained relatively constant (see Table 22).

c. Davis and Santa Barbara are examples of campuses where an

increase in bicycling has meant a corresponding decrease in both pedestrian

and automobile traffic. Table 27 shows that bicyclists at Davis increased

from 54% in 1965-66, to 64% in 1971-72, while pedestrians decreased from

15% to 8%, and automobile users decreased from 29% to 22%.
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At Santa Barbara, where bicyclists have increased the most , from

26% of all students in 1965-66 to 58% in 1971-72, they have slowly replaced

all other transportation modes. As shown in Table 75, the percent of

students walking to campus at Santa Barbara decreased from 33% to 192 in

six years, auto-oriented students decreased from 352 to 20%, and motorcycle

and public transportation use decreased from 6% to 2%.

5. A clear interrelationship exists between the distance of student

housing from campus and student travel modes.

As shown in Tables 8 and 9, a student's transportation mode

directly correlates with the distance of his residence from campus. For

students living within one mile of campus, walking is the preferred mode of

movement--54% of all University of California students living within one

mile of campus walk to campus while another 30% bicycle. Among students

living 1 to 2 miles of campus, bicycling is the most popular--40% of

students living to 2 miles of campus bicycle to campus. Among students

living 3 to 5 miles from campus, motorcycles and motorscooters, as well as

public transportation, are popular means of transportation; 5% use motor-

cycles/scooters and 16% use public transit.

6. Increasisg_residential distance directly correlates with an

automobile orientation.

The farther a student lives from the campus the greater the chance

he will use an automobile to get to campus. As illustrated in Tables 8 and

9, of the students living 3 to 5 miles of campus, 51% drive and another 13%

are either car passengers or arrive in car pools--for a total car use by 64%

of students; at 6 to 10 miles total car use increases to 83% of all students;

at 11 to 12 miles it increases to 90%; and for students living more than 20

miles from campus, 95% of them use cars.
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TABLE 10

STUDENT TRANSPORTATION MODES BY MEAN DISTANCE IN
MILES OF STUDENT RESIDENCE FROM CAMPUS

All campuses
1971-72

Campus

Mean Distance in Miles
Car

Driver
Car

Passen.
Car
Pool

Motor Public
Scooter Bicycle Trans. Walk

Average
Distance

Berkeleya 9.74 6.30 11.90 4.01 1.46 5.95 0.60 3.31

Davis 7.39 3.12 7.21 2.53 0.86 1.89 0.72 2.22

Irvine 9.61 5.03 11.56 7.94 1.26 0.31 7.71

Los Angeles 10.53 7.70 10.30 4.93 1.99 6.00 0.39 6.73

Riverside 8.10 5.05 10.10 4.45 1.09 4.98 0.37 4.73

San Diego 8.10 3.57 9.76 6.08 2.07 2.42 0.28 5.55

San Francisco
b

8.40 5.28 8.04 3.00 1.09 5.79 0.41 3.66

Santa Barbara
c

9.02 9.07 11.50 4.63 0.77 6.84 0.73 2.57

Santa Cruz 6.59 7.45 6.12 3.69 2.58 1.87 0.31 3.29

University-wide 9.42 5.50 10.27 4.58 1.12 4.71 0.61 4.31
Average

aAt Berkeley, the average distance for hitchhiking was 1.10 miles.

b
At San Francisco, the average distance for hitchhiking was 8.50 miles.

c
At Santa Barbara, the average distance for hitchhiking was 9.68 miles.

7,6
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7. Each different transportation mode has a correspondingly different

"mean distance" of average travel.

As measured by average distance traveled, and as shown in Tables 8

and 9, among all University students, walkers lived on an average of 0.6

miles from campus, bicyclists 1.1 miles, those using public transit 4.7 miles,

auto-passengers lived on an average of 5.5 miles from campus, while car

drivers lived an average distance of 9.4 miles from campus and car pool users

lived 10.3 miles.

The average (mean) distance of residence from campus was 4.3 miles

for all 105,171 University students. The modal distance was 1 to 2 miles--that

is approximately one-half of all University students lived less than two

miles from campus, while the remaining one-half lived three or more miles

from campus.

B. VEHICLES KEPT AT STUDENT RESIDENCE

1. Most students own cars or bicycles.

University-wide, in 1971-72, three out of five students kept cars,

two out of five students kept bicycles, one out of five students kept a car

and a bicycle, and one out of five students did not own any vehicle. Table 11

shows the percentage of students keeping vehicles at their campus residences.

2. Because bicycle ownership has increased so much in the past few

years, more students now keep both a car and a bicycle.

University-wide, in 1967-68, one out of seven students kept both

a car and a bicycle; in 1971-72, nearly one out of four students kept both.

At the bicycle-oriented campuses more than one-third of all students kept

both cars and bicycles in 1971-72.

78.
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3. The most interesting change in student-vehicle ownership patterns

has been the doubling in bicycle ownership.

As shown in Table 11, nearly twice as many students owned bicycles

in 1971-72 (38%), as in 1967-68 (24%).

4. Over time, the percentage of students owning cars has stayed the

same.

As shown in Table 11, 58% of all students owned cars in 1967-68;

again, in 1971-72, 58% did so.

As a consequence of the above two trends, growing bicycle owner-

ship and stable car ownership, bicycle ownership is becoming almost as

common as car ownership among University students.

5. The probability of a student keeping a vehicle correlates with

distance the student lives from campus.

Students living closer to campus tend to keep bicycles (as illus-

trated in Tables 12 and 13). Bicycle ownership is highest among students

living within two miles of campus--45% of on-campus students, 45% of students

living within one mile of campus, and 56% of students living within two

miles keep bicycles. Bicycle ownership is less popular among students

living further from campus--only 32% of students living three to five miles

from campus have bicycles.

By comparison, the percentage of students owning automobiles

gener'lly increases as students live farther from campus.

Seventy-four percent of students living 6 to 10 miles and 11 to 20 miles

have cars, as do 80% of students living more than 20 miles from campus.

6. Bicycle ownership is more evenly distributed throughout the

student population than car ownership.

81
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Any campus effort to encourage bicycle use will have an equit-

able effect on all students whereas campus efforts designed to encourage

automobile use will more likely affect the choice of transportation modes

of graduate students more than undergraduate students, married students

more than single students, and men more than women.

a. The percentage of students owning bicycles decreases with

academic class standing while the percentage of students owning cars

increases with class standing. As shown in Table 14, bicycles are owned

by 44% of lower-division students, 40% of upper-division students and 31%

of graduate students. Cars are owned by 37% of lower-division students,

60%'of upper-division students and 78% of graduate students.

b. The probability of a student keeping a car or bicycle

varies with a student's marital status. University-wide, the percentage of

students owning bicycles is slightly higher among single (40%) students

than married (35%) students, while the percentage of students owning cars

is about twice as high among married students as single students; 51% of

single students and 82% of married students own cars. (Because a car is

frequently shared by a married couple, the per person owrership rates

among married students and single students is actually not very different.)

c. There are also vehicle ownership differences based upon

the sex of the student. Women are somewhat more likely to own bicycles

than men, but men own considerably more cars than women; 36% of men and 43%

of women own bicycles, while 65% of men and 45% of women own cars.

C. VEHICLE USE

1. The probability that a student will make daily use of the vehicle

82
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he owns is linked closely with the dominant transportation orientation of

the campus he attends.

As illustrated in Table 6, at the bicycle-oriented campyses,

students are more likely to use the bicycles they own than the cars they

own as their transportation to campus; at the automobile-oriented campuses,

students are more likely to use the cars they own than the bicycles they

own as transportation to campus; and at the pedestrian-oriented campuses,

students are more likely to leave their vehicles at their residences than

use either car or bicycle for transportation to campus.

For example, as shown in Table 6, at Davis, a bicycle-oriented

campus, 78% of students who own bicycles use bicycles, for transportation

to campus, but only 30% of students who own cars cars. At Irvine, an

automobile-oriented campus, the situation is just the reverse--89% of

students who own cars use cars for transportation to campus, while 19% of

students who own bicycles use bicycles. At Berkeley, a pedestrian-oriented

campus, 38% of the students who own cars use cars and 41% of students who

own bicycles use bicycles.

2. Transportation modes are influenced by the average distances

most students live from campus.

Thus, as shown in Table 10, Davis has a high probability of

bicycle use partly because of a high percentage of students at Davis (87%)

live within two miles of campus--the 'mean distance at which bicycles are

most popular. Similarly, Irvine has a high probability of car use partly

because a large proportion of students at Irvine (66%) live over three

miles from campus--a distance which correlates with high automobile use.



www.manaraa.com

T
A
B
L
E
 
1
4

S
T
U
D
E
N
T
 
V
E
H
I
C
L
E
S
 
K
E
P
T
 
A
T
 
S
T
U
D
E
N
T
 
R
E
S
I
D
E
N
C
E
 
B
Y
 
C
L
A
S
S
 
S
T
A
N
D
I
N
G
,

B
Y
 
M
A
R
I
T
A
L
 
S
T
A
T
U
S
 
A
N
D
 
B
Y
 
S
E
X

U
n
i
v
e
r
s
i
t
y
-
w
i
d
e

1
9
7
1
-
7
2

C
L
A
S
S
 
S
T
A
N
D
I
N
G

M
A
R
I
T
A
L
 
S
T
A
T
U
S

S
E
X

A
L
L

V
E
H
I
C
L
E

L
.
 
D
.

U
.
 
D
.

G
r
a
d
.

S
i
n
g
l
e

M
a
r
r
i
e
d

M
a
l
e

F
e
m
a
l
e

S
T
U
D
E
N
T
S

N
u
m
b
e
r
 
o
f
 
S
t
u
d
e
n
t
s

3
1
,
9
0
9

4
3
,
2
9
1

2
9
,
9
7
1

8
3
,
8
7
9

2
1
,
2
9
2

6
3
,
1
6
0
 
4
2
,
0
1
1

1
0
5
,
1
7
1

C
a
r

3
7
7

6
0
%

7
8
7

5
1
7

8
2
%

'

6
5
%

4
5
7

5
8
%

1

c
r
. r 1

-
,
.
.
.
.

M
o
t
o
r
 
S
c
o
o
t
e
r
 
o
r
 
C
y
c
l
e

2
4

4
3

5
4

1
3

C
O

B
i
c
y
c
l
e

4
4

4
0

3
1

4
0

3
5

3
6

4
3

3
8

N
o
n
e

3
3

2
2

1
7

2
7

1
3

2
1

3
0

2
4

T
O
T
A
L

1
1
6
7

1
2
6
%

1
1
0
7

1
2
1
%

1
3
5
7

1
2
6
7

1
1
9
%

1
2
3
%

(
K
e
e
p
 
B
o
t
h
 
C
a
r
 
a
n
d
 
B
i
c
y
c
l
e
)

(
1
6
7
.
)

(
2
6
7
.
)

(
3
0
7
.
)

(
2
1
%
)

(
3
5
 
%
)

(
2
6
7
.
)

(
1
9
7
.
)

(
2
3
7
)

S
o
u
r
c
e
:

U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
a
l
i
f
o
r
n
i
a
,
 
O
f
f
i
c
e
 
o
f
 
t
h
e
 
A
s
s
i
s
t
a
n
t
 
V
i
c
e
 
P
r
e
s
i
d
e
n
t
-
-
P
h
y
s
i
c
a
l
P
l
a
n
n
i
n
g
,

S
t
u
d
e
n
t
 
H
o
u
s
i
n
g
 
a
n
d
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
S
u
r
v
e
y
s
,
 
1
9
7
1
-
7
2
.



www.manaraa.com

-62-

3. Students at bicycle-oriented campuses are more likely to use

the bicycles they own and students at automobile-oriented campuses are

more likely to use the automobiles they own regardless of the,distance

the student lives from campus.

For example, 38% of students at Irvine (an automobile- oriented

campus) who own cars and live within one mile of campus use their cars for

transportation to campus while only 5% of students at Davis (a bicycle-

oriented campus) who own cars and live within one mile of campus use their

cars for transportation to campus. By contrast, only 212 of students at

Irvine who own bicycles and live within one mile of campus use their

bicycles for transportation to campus while 74% of students at Davis who

own bicycles and live within one mile of campus use their 'bicycles for

transportation to campus.

This suggests that campus policy to encourage the use of particular

transportation mode will be of varying effectiveness .on each campus depending

on its dominant transportation mode.

4. The probability that a car owner will use his car, and a bicycle

owner his bike, is identical on a University-wide basis.

In general, as shown in Table 15, for the University as a whole,

in 1971-72, 58% of students owned cars and 32% of students drove cars.

Therefore, the probability that a car owner would drive his car was 0.55

(e.g., 55%). Similarly, 38% of students owned bicycles and 217.. of the

students used bicycles. Therefore, the probability that a bicycle owner

would use his bicycle was also 0.55 (e.g., 55%).
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5. The highest probability of bicycle use is among students living

short distances from campus.

Among on-campus students, there is a 0.58 (58%) probability that

if a student owns a bicycle, he will use it; this probability increases to

0.67 (67%) for students living within one mile of campus; and increases

again to 0.71 (71%) for students living within 1 to 2 miles. Beyond two

miles, the probability of bicycle user decreases to less than 20%.

6. Among car owners, the probability that those living close to

campus will use their cars is very low.

For example, although cars are owned by 51% of all University

students living within one mile of campus (excluding those living on-campus),

only 7% of the students living within one mile drove to campus. Thus, the

probability of car use among this group was 0.14 (14%). Stated another way,

86% of cars owned by students living within one mile of campus are not used

as a means of transportation to campus--they would be stored at the place of

residence.

7. At greater distances from campuses the probability of a car owner

using_ his car increases dramatically.

Of those students living 3 to 5 miles from campus and owning cars,

there is a 0.69 (69%) probability that the car will be used; this probability

increases to 0.92 (92%) at distances of 6 to 10 miles; and for students

livinz. more than 10 miles from campus, the probability that they will use

the cars they own is 1.00. In other words, 100% probability.

Thus, to the extent that students have the opportunity and choose

to live close to campus, there will be a decrease in car use, but not

necessarily in car ownership.

8
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VII. BERKELEY

A. SUMMARY

Berkeley has been classified as a pedestrian-oriented campus

because in 1971-72 approximately half of the Berkeley students walked to

the campus from their residence. One of the factors responsible for this

orientation was the high proportion of students at Berkeley living within

walking distance of the campus; three-fifths lived within a one-mile

radius.

The factor distinguishing Berkeley from a campus such as Santa

Barbara, which had an even greater percentage of students living within

one mile yet had a bicycle orientation, seems to be the traffic congestion

of the Berkeley environs, unrelieved by any comprehensive system of bike

paths, plus the hilly Berkeley terrain.

The experience of other campuses, such as Irvine and San Diego,

shows that if there are not any policies prohibiting driving, that many

students living within one mile of campus drive rather" than walk while

Berkeley students walk because driving is impractical. The traffic con-

gestion on the city streets makes parking and driving difficult, while

the campus itself has a strict parking policy, with parking permits issued

only to those students who show medical necessity. Auto access to the

campus is also limited in contrast to the numerous campus entrances for

pedestrians.

In addition, classroom buildings at Berkeley are in close

proximity to one another, and there are many goods and services available

in shopping areas next to the campus, so once a student arrives on campus

walking is the most convenient way to get around.
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Among students living 1 or 2 miles from the Berkeley campus,

bicycling was less popular than walking, but bicycles were used more often

than cars at this distance. Between 3 and 5 miles from campus bicycle

popularity had grown at the expense of both walking and driving. In fact

increased bicycle use resulted in significant decline in the number of

pedestrians over the six years surveyed. (The other apparent shift, from

walking to hitchhiking, was probably just a change in labels, occurring

since the "hitchhike" category was added to the survey form in 1971.)

At distances between 3 and 10 miles from campus, public trans-

portation reached its peak, being used by about one-fifth of, the students

surveyed. However, although it is readily accessible, public transit has

on the average not been heavily used by Berkeley students, perhaps because

of the high concentration of students (67%) living within two miles of

campus.

Among students living beyond five miles of campus, automobile

popularity jumped, and bicycle use became almost negligible.

Half of the students at Berkeley owned cars in 1971-72, an owner-

ship rate which remained relatively stable since 1965-66 (the first year

of the survey). More important than the stable ownership rates, was that

less than 40% of those who did own cars used them to get to campus.

By comparison, while only three out of ten students owned bicycles

in 1971-72, that figure was double what it had been just six years earlier

when 15% of the students owned bicycles. Again, only 40% of the bicycle

owners actually rode bikes to campus. This low usage of vehicles is one of

the hallmarks of the pedestrian campus--the students own vehicles (both cars

and bicycles) but they do not use them for transportation to campus.
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The probability that students who owned bicycles would use them,

however, fluctuated with distance from campus. Closerto campus there was

a high probability that bicycle owners would ride their bikes, while the

probability was extremely low that car owners would drive. At greater

distances from campuses (three or more miles) the opposite was true;

students would be less likely to bicycle, while most of the car owners used

their vehicles for transportation.

Therefore, although there has been both a stabilization and even

a decrease in the percentages of students at any given distance who se

cars, the trend of Berkeley students to live at greater distance from

campus may result in an increase in the numbers of cars being brought to

the campus as Berkeley becomes more of a region-serving commuter campus.

Similarly, students living close to campus own significantly

fewer cars than those living farther away, suggesting that off-street

parking requirements for student housing be geared to reflect automobile

ownership rates.

Three other variables which had an effect on student vehicle

ownership were academic level, marital status, and sex. The greatest

differences were noted in car ownership--graduate, men and married students

were nearly twice as likely to own cars as undergraduates, wom ,r and single

students. Bicycle ownership, however, was fairly consistent at about 30%

for all these groups. Because of these differences, this suggests that a

campus policy favoring one mode of transportation over another might benefit

or disadvantage one group of students more than another. Similarly,

changes in the academic level, marital status, or sex composition of

the student body, such as increases in the numbers of women or undergraduate
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PHOTOGRAPH 1

BERKELEY' CAMPUS, AERIAL VIEW, 1971

View looking east. Photograph by R. L. Copeland.
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students, would probably affect the transportation patterns emphasizing

bicycles more so than cars.

B. BACKGROUND

The Berkeley campus, as shown on Map 2 and in the aerial photo-

graph, covers 1,238 acres including 200 acres of primary academic area and

50 acres acquired in adjacent and previously privately-owned residential

areas to the south, west and north of the academic campus. The developed

portions of the campus are in the City of Berkeley, the undeveloped in the

City of Oakland. (Another University property is the Gill Tract in the

nearby City of Albany, site of an agricultural experiment station and of

the campus housing for married students.)

The University's Lawrence Berkeley Laboratory and other research

facilities are in the hills to the east, close to single-family residences.

Tilden Regional Park, a linear open buffer, extends along the ridgeline of

the Berkeley-Oakland hills. Other major land uses near the campus include

a 20-acre campus-oriented shopping area south of the campus, and the 80-acre

central business district to the west where the nearest Bay Area Rapid

Transit Station is located. Fraternity and other group dwellings cluster

within four blocks north and south of the campus. The former area is

undergoing change to theological school uses, while the latter is experiencing

low-ri,..7 apartment construction. Applicable zoning provisions limit building

height to three residential stories in these areas (permitted garages and

penthouses often result in five-story buildings).

Competition for space near the campus, especially for commercial

and office uses, has encouraged conversion or demolition of large homes.

r)9.)
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This has increased off-street parking demands and intensified the student

housing problem, particularly in the south campus area, where students and

non-students compete for the same housing.

Zoning in the environs is predominantly medium to high residential

densities. The Central Business District is a large block of C-2 commercial,

while the Telegraph Avenue area is a small C-1 commercial zone. Residential

densities (50 to over 100 dwelling units net acre) are highest near the

campus and decrease toward the environs boundaries. In the medium-density

(10-49 du/net acre) areas, group dwellings as well as apartment buildings

are permitted.

C. TRANSPORTATION ORIENTATION

In the typology developed in this study, Berkeley has been classi-

fied as a pedestrian-oriented campus because in 1971-72 approximately half

of the Berkeley students walked to campus.

Both the campus and its environs have a number of features which

make the campus convenient for pedestrians and inconvenient for drivers.

First, the Berkeley campus has a high concentration of students

living in close proximity to the campus. In 1971-72, 59% of the 27,119

students lived on-campus or within one mile of campus, and 74% of students

lived within two miles of campus.

Second, the density of the immediate campus environs creates

serious traffic and parking problems which discourage students who live

in close proximity from driving to campus. (Students who live more than

1 to 2 miles from campus and drive must park their cars on streets within

1 or 2 miles of campus and then walk because there is no on-campus parking

for students.)
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Third, as shown in Map 2, the community--with the Sather Gate-

Telegraph Avenue shopping district, the Euclid-Northside shopping area, and

downtown commercial area--provides a variety of goods and services in close

proximity to campus. This means students who live on or near campus can

walk to reach their shopping, as well as some employment and recreation.

Finally, as shown in Map 3 and on the aerial photo of the campus,

the design of the campus and subsequent campus policies'encourage a

pedestrian orientation. The campus has more than 20 entry points, most of

which are accessible only by pedestrians, and campus buildings are located

within easy walking distance of one another. Also campus policy discourages

the student (and staff) use of cars. For example, both because of the high

cost of constructing parking structures on campus and the sentiment that

walking should be encouraged, the campus provides only a small number of

parking spaces for students and staff in comparison to other campuses.

As shown in the parking location Map 4, in 1971-72, the campus

provided approximately 16 parking spaces per 100 campus student, faculty

and staff population. (University-wide, the campuses provided an average of

33 parking spaces per 100 campus population.) Students at Berkeley are

denied parking permits unless they have a medical reason for driving to

campus.

Both the setting of the campus in a congested. area which offers

a variety of goods and services within convenient walking distances, and

the policies of the campus administration to discourage the use of cars and
4

to make the campus an attractive place for Oaestrians have encouraged

students to walk to and from campus.
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D. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

was 3.31 miles, while the modal distance was 1 to 2 miles.

As shown in Tables 16 and 17, in 1971-72, 16,000 students (59% of

the enrollment) lived on-campus or within one mile of campus; 4,068 (15%)

lived within 1 to 2 miles of campus; 2,712 (10%) lived within 3 to 5 miles;

and 4,339 (16%) lived six or more miles from campus.

2. Walking is the preferred mode of transportation among the students

on the Berkeley campus.

As illustrated in Tables 16, 17 and 18, in 1971-72, approximately

one-half of Berkeley's students walked, one-fourth of the students used

automobiles (were car drivers, car passengers, or in car pools), one-eighth

used bicycles, and one-eighth used other modes of transportation to campus- -

primarily public transit.

As noted in the previous section, and as detailed in Tables 16

and 17, one of the chief factors affecting the pedestrian travel orientation

of the Berkeley campus has been the high concentration of students living

on campus and within one mile of campus. Of the 16,000 students living

within a one-mile radius of the Berkeley campus in 1971-72, 11,731 (73%)

walked to campus.

3. Berkeley campus students who bicycled generally lived within two

miles of campus.

In 1971-72, nearly 3,300 (12% of all students) bicycled to campus

daily. Of these bicyclists, 1,621 lived off-campus but within one mile

(13% of 12,475), while another 976 lived between one and two miles of

campus (24% of 4,068). The effect on the use of vehicles as measured by

96
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distance of residence of students from campus in 1971-72 is shown in

Tables 16 and 17.

4. Although 5,700 cars were driven to campus daily, 75% were driven

by students living three or more miles from campus.

In 1971-72, 7,051 (26% of the total student population) lived

three or more miles from campus; these students accounted for 4,854 cars

being driven to campus daily. Of the 2,712 students living 3 to 5 miles

from campus, 1,384 (42%) came to campus in cars--1,139 drove and another

245 came in car pools or as car passengers;
1

of the 4,339 students living

six or more miles from campus, 3,470 (80%) came to campus in cars--2,974

drove and another 496 came in car pools or as car passengers.

5. lIn addition to the easy pedestrian access to campus, and the

substantial use of bicycles (12%) and cars (24%) by students, ten different

public transit routes connect the Berkeley campus with its environs and

with the Bay Area.
2

However, because of the high numbers of students living close

to campus and walking, the demand for public transportation was not high

and was used in 1971-72 by only 8% of the total student population. As

shown in Tables 16 and 17, the use of public transportation was most

popular among students living between 3 and 10 miles from campus--1 out of

5 students living at these distances used public transportation. Among

1
The actual number of cars coming to campus would be somewhat less

than the number arriving by car. At a maximum, there would be one car for
every two persons who stated they were car passengers, or arrive in car pools.

2
The Bay Area Rapid Transit system (BART) did not begin operating in the

East Bay until late 1972, after this survey data was accumulated.
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students living eleven or more miles from campus, 1 out of seven used

public transit: Map 5 shows the public transit routes which connect with

the campus.

6. In spite of its near invisibility, hitchhiking appears to be a

common phenomenon iii Berkeley, and is an important means of transportation

to campus for students.

In 1971-72, 5% of all students hitchhiked to campus. Most

hitchhiking was of distances of two miles or less. lAs shown in Tables 16

and 17, one out of fifteen students living,witIlia,twomiles hitchhiked to

campus.

7. The most significant change in the travel modes of Berkeley

students during the period 1965-66 to 1971-72 was the substantial decrease

in the number of students walking to campus and the corresponding increase

in the number of students driving, bicycling, and coming to campus in public

transit.

A shown in Table 18, in the six years from 1965-66 to 1971-72,

the enrollment at Berkeley increased from 26,378 to 27,119. In 1965-66,

16,354 students (62% of the student population of 26,378) walked to campus,

but in 1971-72 only 13,262 students (49% of the student population of

27,119) did so--a decline of 3,09,2 pedestrians.

During this time, the number of students bicycling to campus

increased by 1,426 students--from 1,847 in 1965-66 (7% of the student

population) to 3,273 in 1971-72 (12% of the student population). Also.

between 1965-66 and 1971-72 the number of students driving to campus

increased by more than 900--from 4,484 in 1965-66 (17% of the student

population) to 5,369 in 1971-72 (20% of the student population). The

number arriving as car passengers or in carpools decreased from 1,319 (5%)
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to 1,100 (4%). Although the actual number of students driving to campus

has increased slightly, it also has remained consistent at about 20% of

students since 1969-70. Thus, as the campus enrollment stabilizes around

a target enrollment of 27,500 students, so should the number of car

drivers.

8. The changes in the number of students walking, bicycling and

driving to campus during the period 1965-66 to 1971-72 resulted from three

interrelated factors:

First, the percent of students living within two miles of campus

decreased slightly; second, a shift occurred in student travel habits,

frohrIvalking to bicycling among students living within two miles of campus,

and from driving to bicycling among students living three to five miles

from campus; and third, there was a slight increase in the number of students

enrolled.

9. The major factor affecting the decrease in the number of students

walking to campus and the increase in the number of students bicycling and

driving to campus was the decrease in the number of students living within

two miles of campus and the growth in the number of students living three

or more miles from campus.

Between 1965-66 and 1971-72, the percent of students living within

two miles decreased from 79% to 74% (from 20,839 students to 20,068 students)

while the percentage of students living three or more miles from campus

increased from 21% to 26% (from 5,539 to 7,051 students). Because Berkeley

sttdents living three or more miles from campus were more inclined to drive

their cars to campus than students living closer to campus, the increase

in the number of students living three or more miles from campus meant an
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increase in the number of students driving cars to campus. Only one out

of ten students within two miles of campus drove, but six out of ten

students living three or more miles from campus drove.

10. Marked changes in student travel habits occurred in the period,

1965-66 to 1971-72.

For example, the percent of students bicycling to campus remained

constant at 6% to 7% from 1965-66 to 1969-70, but grew from 7% to 12%

between 1969-70 and 1971-72. Much of this change can be attributed to an

increased ecological awareness among students, a desire to exercise while

traveling to campus, and the establishment by the City of Berkeley of

bicycle lanes on streets adjacant to the Berkeley campus (see Map 6). As

a result, students living within two miles of campus changed their travel

mode from walking to bicycling to campus and some students living within

3 to 5 miles from campus shifted from driving to bicycling to campus.

TABLE 19

PREFERRED MODE OF TRANSPORTATION FOR STUDENTS
LIVING CLOSE TO THE BERKELEY CAMPUS

1971-72

Distance:
Mode:

Live within 1 mile 1 to 2 miles 3 to 5 miles
Walk Bicycle Walk Bicycle Walk Bicycle

1969-70 87% 6% 47% 15% 48% 72

1971-72 72% 13% 35% 24% 42% 15%

Change -15% +7% -12% +9% -62 +82

10
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MAP 6

CITY OF BERKELEY BIKEWAYS

BERKELEY BIKEWAYS
PHASE II

10



www.manaraa.com

Berkeley
-85-

As dhown in Table 19, between 1969-70 and 1971-72, among students

living within one mile of campus, the percentage of students bicycling to

campus increased from 6% to 13%; among students living 1 to 2 miles from

campus, the percentage increased from 15% to 24%; and among students living

3 to 5 miles from campus the percentage increased from 7% to 15%. At the

same time, among students living within one mile of campus, the percent of

students walking to campus decreased from 87% to 72%, and among students

living within one or two miles from campus, the percent of students walking

to campus decreased from 47% to 35%. As a result of the increased use of

bicycles among students living within three to five miles from campus, the

percent of students driving cars to campus decreased from 48% to 42%.

11. There was a slight increase in the number of students enrolled;

enrollment grew from 26,378 in 1965-66 to 27,119 in 1971-72.

E. VEHICLE OWNERSHIP

___1,___Vghicle_ownership_amen&_Berkeley_atudents is similar to University-

wide averages.

In 1971-72, and as illustrated in Tables 21 and 22, approximately

5 out of 10 Berkeley students kept cars, 3 out of 10 students kept bicycles

and 3 out of 10 did not own any vehicles at all (in addition, nearly 2 out

of 10 kept both a car and a bicycle).

2. The farther a student lived from campus, the greater the probability

that he would keep a car

("Keep" a car presumably means exclusive use, but not necessarily

ownership.) As shown in Table 20, 2 out of 10 students living in on-campus

housing kept a car; 5 out of 10 students living off-campus but within one

mile kept a car; 6 out of 10 students living 1 to 2 miles kept a car; and

lob
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nearly 8 out of 10 students living three or more miles from campus kept a

car.

3. While the percentage of students keeping cars stayed about the

same over the six-year period, 1965-66 to 1971-72, the percentage of students

who kept bicycles nearly doubled in just the two year period, 1969-70 to

1971-72.

As noted in Table 22, in 1965-66, 51% of students kept cars and

15% kept bicycles; this pattern changed little so that in 1969-70, 54% of

students kept cars and 16% kept bicycles. However, by 1971-72, 53% of

students kept cars while the percentage who kept bicycles increased to 29%.

This increase in bicycle ownership from 16% to 29% meant that the number

of students who kept bicycles jumped from 4,455 to 7,865 in two years.

4. The percentage of students keeping bicycles remained the same

whether the student was lower-division, upper-division, or graduate;

married or single; male or female.

This is described more fully in Table 23 which provides a per-

centage listing of student vehicles kept at student residences as measured

in terms of class standing, marital status, and sex.

5. Automobile ownership varied significantly with academic standing,

marital status and sex.

Automobile ownership was higher among graduate students (71%)

than upper-division students (53%), and higher among upper-division students

than lower-division students (34%). While almost Wica as many married

students than single students reported keeping cars (car ownership was 85%

111
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and 45% respectively), car ownership per person may actually have been

similar for single students and married students because married students

tend to share the cars they own and single students do not.
3

Finally, car

ownership varied by sex--for every five male students, three kept cars; but

for every five female students, only two kept cars.

6. Because of the ease of ownin: a bic cle man students who ke t

cars also kept bicycles.

Thus, the increased bicycle ownership has meant an increase in

percentages of students keeping both cars and bicycles. As shown in

Table 23, in 1965-66, 9% of Berkeley campus students (2,374) kept both

bicycles and cars; by 1971-72, 16% of students (4,514) kept both bicycles

and cars.

7. Despite the large numbers of Berkeley students who had one or

two vehicles, a significant number did not have any vehicle.

Overall, as shown in Tables 22 and 23, in 1971-72, 32% of

Berkeley students (8,550) had no vehicles. Among lower division students,

452 had no vehicles, among upper-division students, 30% did not, and among

graduate students, 21% had neither a car nor a bicycle. By comparison,

in 1965-66, 39% of the Berkeley students (10,287) did not'have a vehicle.

Thus, increased bicycle ownership occurred among students who previously

did not have a vehicle, as well as among car owners.

3Unpublished data from the study, New Apartments in the Berkeley Campus

Environs: Their Student and Non-Student Occupants, Ira Stephen Fink and
Albert Sukoff, University of California, Office of the Assistant Vice
President--Physical Planning, 1973, indicates that among 106 married student
families living within one mile of campus that 4% had no car, 68% had one

car, and 28% had two cars. Average number of cars per family was 1.25.
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F. VEHICLE USE

1. Despite high vehicle ownership among students, the probability

that a student would use his or her car or bicycle as transportation to

campus was lower at Berkeley than at campuses with non-pedestrian trans-

portation orientations.

Although a student might own a bicycle or a car he would not

necessarily use it as his daily means of transportation to campus. For

example, in 1971-72, although 53% of the students at Berkeley kept cars

and 29% kept bicycles, only ?O% of the students drove to campus and only

12% bicycled to campus. This resulted in only a 38% probability that a

student would use the car he or she kept for transportation to campus and

a 41% probability that a student would use the bicycle he or she kept as

transportation to campus.

2. The probability that a bicycle owner would use his bicycle to

come to campus was highest at the shortest distances.

The probability that a bicycle or car owner would use the vehicle

he or she owned, as measured by the distance of his residence from campus,

is shown in Table 24. For example, among bicycle owners living 1 to 2

miles from campus, there was a probability of 0.60 (60%) they would use

their bicycle to come to campus. <",

3. The probability that a student would use the car he or she owns

increased the farther he or she lived from campus.

At Berkeley, in 1971-72, although cars were owned by nearly half

the students living within one mile of campus (but not living on-campus),

the probability of car use by this group was 0.09--that is less than 10%

probability that a person owning a car and living within one mile of campus

would use it for transportation to campus.
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However, among the students living 11 to 20 miles from campus,

the probability of their using the car was 0.89, or nearly 90% probability.

The significance of this low car use among students living close

to campus has been further examined in a recent report on occupants of new

apartments constructed since 1964 in the Berkeley campus environs. Of the

more than 1,742 vehicles owned by the apartment dwellers, 1,100 were kept

(stored) at the apartment each day;4 of the 1,742 owned automobiles, 400

were parked on city streets.

4See New Apartments in the Berkeley Campus Environs, op. cit., p. 30.
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VIII. DAVIS

A. SUMMARY

Davis has been characterized as bicycle-oriented because in

1971-72 over one-half of its students used bicycles for transportation from

their residence to the campus. One contributing factor was that 87% of the

students at Davis lived within two miles of campus; this is easy biking

distance because the terrain is quite flat and the low density of the campus

environs reduces hazardous traffic congestion. In addition, classroom

buildings are dispersed in such a way that walking from class to class is

not as convenient as biking.

The most important factor contributing to high bicycle use is

that the campus administration has made special efforts to encourage the

use of bicycles. They have provided for a system of bike paths on campus,

coordinated with bikeways on city streets. There is free bicycle parking

near campus buildings, while the central portion of the campus is closed

to cars, and parking permits for the lots around the periphery of the

campus are fairly expensive. There is also a student bike patrol which

helps the campus police to enforce traffic regulations as well as to recover

stolen bicycles.

As a further discouragement to driving, the city has established

a bus system which absorbs the student traffic on rainy days, when those

who ride bicycles might otherwise turn to their cars. In general,

public transportation has increased in popularity, incorporating a large

number of former drivers and pedestrians. An additional--but fruitless--

118
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attempt was made by the Davis student body and the City of Davis to establish

a bike pool, with bikes that students could borrow and then leave for the

next person, but the experiment ended in failure.

Bicycling has become so popular at Davis that within a two-mile

radius of the campus almost three-quarters of the students used bikes as

transportation in 1971-72, and of those who lived between three to five

miles, a distance at which biking dropped off sharply at some other

campuses, forty percent of the students still rode bicycles. The overall

percentage of bike riders at the Davis campus has been slowly increasing,

but because of an increased campus enrollment the actual number of

bicyclists doubled in number between 1965-66 and 1971-72. Beyond five

miles from campus, however, the dominance of the bicycle gave way to the

car. Although a relatively small percentage of students lived that far

from the campus, close to 100% of them used cars for transportation.

More students at Davis owned bicycles than cars, and were more

likely to use thb blicesthey -owned than the cars. Davis was also the most

mobile of the campuses--a full 952 of the students owned some form of

vehicle, whether automobile), bicycle, motorcycle or motorscooter.

Unlike most of the non-bicycle-oriented campuses, bicycle

ownership at Davis showed fairly wide variations according to academic level,

marital status and sex, in inverse proportion to variations in car ownership.

Lower-eivision, women, and single students owned fewer cars and more bicylces

than graduate, men, and married students. Apparently, the popularity of bicycles

for transportation use, as opposed to recreation, was much more subject to

these influences.
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B. BACKGROUND

The Davis campus, with 3,772 acres, the largest in area of the

nine University campuses, is located just outside the City of Davis. Most

of the campus land is in Yolo County, while part is in Solano County to

the south. The aerial photo of the campus illustrates that much of the

campus is devoted to agricultural research and other non-urban activities

such as primate research.

As shown in Map 7, the present campus core is located close to

the heart of the City of Davis. Subdivisions recently annexed"to the City

stretch along the northern boundary of the campus. Between the center of

the City of Davis core area and the eastern campus boundary is an eight-block

area of mixed single-family, multi-family, and fraternity structures. A

campus-related shopping center, University Mall, is located just north of

the Anderson Road campus entrance.

The growth of the campus has created severe circulation and

parking problems in city areas adjacent to the campus, and these may grow

with expansion of the campus to the west (notably with the establishment

of the Center for Health Sciences) and dispersion of the suburban develop-

ment of the city's outskirts.

Residential zoning in the city is predominantly single-family

with permitted densities of under, ten dwelling units/net acre. The areas

just north and east of the academic core are zoned mostly for multiple

residential uses (up to 54 dwelling units/net acre permitted). There are

two commercial zones just north of the campus on Russell Boulevard. Four

commercial zones permit a full range of activities within the central

business district. There is no industrial or manufacturing zone near the

campus.
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PHOTOGRAPH 2

DAVIS CAMPUS, AERIAL VIEW, 1972

View looking east. Photograph by United Aerial Survey.
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MAP 7
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C. TRANSPORTATION ORIENTATION

In the typology developed for this study, Davis has been identified

as a bicycle-oriented campus because more than one-half of its students

bicycled to campus in 1971-72. The dominance of the bicycle has been con-

sistent and growing despite considerable enrollment increases. In 1965-66,

enrollment was 7,727; by 1971-72, it had grown to 13,718. In 1965-66,

4,172 (54%) students bicycled to campus; in 1971-72, 8,746 (64%) did so.

Bicycling is a convenient transportation mode for nearly all students, as

well as for many faculty and staff.

One report, in observing that Davis campus is known for its

bicycles. states:

"Probably no other college or university campus comparable
in student body size has as many bicycles as the Davis
campus of the University of California...not only students
but faculty and staff bicycle to work on the campus...."1

The bicycling orientation at Davis has been directly fostered by

a number of campus and community characteristics. Of most importance in

fostering bicycle use has been the substantial amount of housing available

for students near the campus. Although with a population of 25,000, the

City of Davis is not extremely large, the environs land uses and housing

markets are campus related; as a result of the considerable student

housing supply, 87% of Davis' students live within two miles of campus.

1University of California, Davis, "Commentary on Bicycles,"

January 1972, p. 1.

'1 3
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A second feature of the Davis campus which makes it hospitable

to bicycling is the moderate density of the campus and the moderately

urbanized campus environs which allows bicycle riding to be relatively safe

from the hazards of other vehicle (car) congestion. Also, as shown in Map 8,

the academic facilities are not all clustered around a single campus center;

this dispersion motivates students to use their 'bicycles as transport from

class to class. For students living both on-campus and in the community,

all facilities for eating, recreation and shopping are within a short

bicycle ride from their residence, yet not close enough to make walking more

convenient than bicycling.

Third, and of great importance, is that the flat topography of

the campus environs makes the campus easily accessible and considerably

attractive to less energetic (non-recreation-oriented) bicyclists.

Finally, the most important factor in encouraging bicycle use

at Davis have been the recognition by city and campus planners that the

campus is an attractive place for bicycling, and the efforts by campus

administrators to make bicycling a paramount feature of the campus community

transportation system. Campus planners at. Davis recognize that:

"The natural topography of expanding the physical
plant and extending facilities further from the
center of the campus has been conducive to bicycle
use. These two things coupled with a lack of other
modes of transportation...make bicycling almost a
necessity for the average student."2

2
Ibid., p. 2.
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To take advantage of the flat topography and the extensive but

not intensive campus development, both the Davis campus and the City of

Davis have initiated programs to encourage bicyclists. Altogether, six

separate factors can be identified which facilitate bicycling to campus.

First, on the campus an expanding network of bicycle paths has

been developed to handle the flow of traffic. Major paths from living

areas and from campus entance points funnel traffic into the heart of

the campus. For example, the City of Davis was the first city in the

State of California to include bicycle paths as part of the transportation

element of the city's general plan. Despite this, a major problem in

handling traffic in the City of Davis is still one of separating bicycles

from cars:

"To minimize intermixing of bicycles and auto on
heavily traveled streets off-campus, the City of
Davis has instituted a system of bicycle paths on
existing streets. Designated as 'bike-ways,' these
are former traffic lanes of major arteries which
have been closed to vehicular traffic."3

Because the development of these campus and community bikeways

has the desirable consequences of reducing car/bicycle problems, the campus

encourages the use of bicycles by the campus population as an alternat,ve

means of transportation to the automobile.

Second, the campus advocates bicycle use by providing bicycle

parking adjacent to campus classrooms. A campus report notes:

3
Ibid., p. 2.
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ft

g:
. f-A
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li

PHOTOGRAPH 3

DAVIS CAMPUS, BICYCLE PARKING

A

NA

'

Bike parking in front of the Chemistry Auditorium (not visible), the
largest lecture hall on the campus. Note traffic sign with arrow, designed
to control hundreds of bicycles in this area at class change time. Photo-

graph by Doug Smith.

.1,
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"Many lots exclusively for bicycle use have been and
are currently being developed with new building projects.
Existing walks and pathways as well as street area once
used as automobile parking are also utilized."4

Third, to provide an even more hospitable environment for bicycles,

the entral portion of the Davis campus has been closed to automobile traffic

and student car parking lots have been located at the periphery of the campus

rather than adjacent to academic buildings. This also serves to discourage

' students from driving to campus because it is actually a shorter walk to class

'from bicycle parking areas than from peripheral car parking lots.

Fourth, to deal with day-to-day problems created by bicyclists,

a separate student bicycle patrol has been develoPed to aid the Davis

Police Force. The patrol's activities and the consistent enforcement of

bicycle regulations, aid traffic circulation and also help to recover

stolen bicycles. By providing a safer environment for bicyclists, the

increased use of bicycles is fostered.

A fifth factor is that a public bus system has been developed for

the Davis campus area. By providing an alternative means of transportation

to the car and to the bicycle, students during inclement weather can rely

on the bus to bring them to campus. It is possible to speculate that if

the bus did not operate, students might bring cars to campus on rainy days,

and during fair weather continue to use them instead of bicycles.

Finally, the sixth factor which encourages students to ride

bicycles rather than take their bicycles to campus is simply the cost

difference between driving a car and riding a bicycle. Besides cost

'Ibid., p. 2.
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PHOTOGRAPH 4

DAVIS CAMPUS, LONDON BUS

London Bus (UNITRANS. a ASUCD operation) unloading at terminal on the

campus.
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.PHOTOGRAPH 5

DAVIS CAMPUS, LONDON BUSES

vy

London Busses parked at terminal on west side of Hickey Gymnasium on the
campus.

1 30
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differences between car ownership and bicycle ownership, which are obviously

considerable, it costs more to bring a car to campus than a bicycle. Car

parkidg permits at Davis costs from $25 to $40 per year; bicycle registra-.

tion costs only $3 for two years. There is no charge for bicycle parking

on-campus.

In summary, by providing bikeways on and off campus and areas for

bicycle storage, closing the central portion of the campus to cars, super-

vising traffic circulation and car parking, making public transit available

for bicyclists during bad weather and charging less for bicycle registra-

tion than car registration and parking, the Davis campus has actively

encouraged students to bicycle to campus.

D. THE "BICYCLE POOL" EXPERIMENT

An interesting attempt at the Davis campus to discourage bicycle

theft and to encourage bicycle use on campus was the creation of a bicycle

pool by the Associated Students of the University of California, Davis.

In 1970, the ASUCD purchased older and inexpensive bicycles, painted them

blue and gold, and left them on campus for students to use on their way

from class to class. Besides wanting to make. bicycles conveniently avail-

able, one purpose of providing this bicycle pool was to deter bicycle theft

by students who "borrowed" other students' bicycles to get to class.

Unfortunately, in a matter of weeks all the bicycles in the "bicycle pool"

had disappeared, fallen into disrepair, or had parts missing from them so

they were no longer usable. Within one month, the ASUCD declared the

experiment a failure.
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Not discouraged by the ASUCD experience, the City of Davis decided

the experiment had not been successful because there was no one authorized

to keep the bicycles in good running condition. It was hypothesized by

the City that the bicycle vandalism had occurred because the bicycles had

fallen apart. The City decided to try the "bicycle pool" idea with an

authorized maintenance system. Within two weeks the same misfortunes that

had befallen the ASUCD's bicycle program also beset the City's program.

As a result of this experience, the ambitious "bicycle pool" program was

abandoned both on the campus and in the City of Davis.

E. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

was 2.22 miles, while the modal distance was 1-2 miles.

As shown in Tables 25 and 26, in 1971-72, 7,133 students (52% of

the enrollment of 13,718) lived on campus or within one mile of campus;

4,801 (35%) lived within 1 to 2 miles of campus; 685 (5%) lived within 3 to 5

miles; and 1,098 (8%) lived six or more miles from campus.

2. Bicycling is by far the most popular mode of transportation to

the Davis campus.

In 1971-72, more than six out of ten of Davis' 13,400 students

used bicycles to get to campus, two out of ten used automobiles (were car

drivers, car passengers, or came in car pools), one out of ten walked, and

the remainder came by public transportation or motorcycle.

3. Bicycle use was very high among students living within two miles

of campus.

As indicated in Table 26, approximately 71% rode bicycles to

campus. Among students living within three to five miles of campus,
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bicycles were still the most popular form of transportation--407 of these

students bicycled to campus.

4. The percentage of students bicycling to campus increased moderately

between 1965-66 and 1971-72.

Table 27 shows that bicycle use increased from 54% to 64%. But,

due to increased enrollments, the number of students riding bicycles to the

Davis campus more than doubled between 1965-66 and 1971-72, from 4,172 to

8,746.

5. In the six years from 1965-66 to 1971-72, the increased use of

ublic trans ortation reduced the percentage of students drivin to cam US.

As shown in Table 27, the percentage of car drivers decreased by

one-fourth and the percentage of walkers to one-half. In 1965-66, 29% of

students (2,241) used automobiles as transportation to campus, 15% (1,159)

walked, 54% (4,172) bicycled, and 2% (155) used motorcycles. By comparison,

in 1971-72, 22% of students (3,054) used automobiles to get to campus, 8%

(1,107) walked, 64% (8,746) bicycled, and 6% (711) used other modes of

transportation.

6. Despite the prominence of the bike at Davis, it is used primarily

by students living within five miles of campus.

Beyond floe miles, the car dominates as the most used mode of

transportation. For example, although in 1971-72, less than 8% of Davis

studerts lived six or more miles from campus, 95% of them came to campus in

cars. They generated one-third of the student automobile traffic.

t:1.3t)
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F. VEHICLE OWNERSHIP

1. At Davis, bicycle ownership is more popular than car ownership.

As shown in Tables 28 and 29, approximately eight out of ten

students at Davis own bicycles, but only six ouc of ten students own cars.

2. Among students living within five miles of campus, bicycle

ownership is substantial.

As illustrated in Table 29, 70% of students living three to five

miles of campus own bicycles as do 89% of students living one to two miles

from campus, 85% of students within one mile, and 91% of students living

on campus.

3. At Davis, bicycle ownership is consistently great among all sub-

classifications of student population, with only slight variation.

For example, the percentage of students owning bicycles is

greater among lower-division than upper-division students and greater among

upper-division than graduate-students--90% of lower-division, 81% of upper-

division, and 71% of graduate students own bicycles. Moreover, single and

women students are more likely to own bicycles than married or men students--

842 of single students and 70% of married students own bicycles; 90% of

women and 75% of men own bicycles.

4. Car ownership rates are more highly differentiated among the various

student populations.

While 31% of lower-division students own cars, 59% of upper-

division and 82% of graduate students do; likewise, 40% of single students

own cars compal;ed to 88% of married students; finally, 68% of men and 39%

of women own cars. For further description, see Table 31.
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5. Of all the University campuses, Davis has by far the highest

percetage of students owning both cars and bicycles.

Almost half (46%) of the students own both a car and bicycle.

5. Davis also has the highest _percentage of any of the University

campuses of students with vehicles.

As shown in Table 31, 95% of Davis students have at least a car,

or a bicycle, or a motorscooter or cycle. Only Santa Barbara campus,

where 89% of students have vehicles, approaches this high ownership rate;

by contrast, 55% of Santa Cruz students own vehicles--the lowest ownership

rate among the campuses.

G. VEHICLE USE

1. Reflecting the fact that Davis is a bicycle-oriented campus, a

high proportion of Davis students use the bicycles they own for transporta-

tion to campus and a low proportion of students use the cars they own for

transportation to campus.

As shown in Table 32, out of every ten students, eight own

bicycles and six use their bicycles to get to campus, while again, for every

ten students, six own cars and two use their cars to get to campus.

This suggests that the number of people who use their vehicles

for transportation to campus is a more reliable indicator of the actual

amoun' traffic generated by students traveling to campus than vehicle

ownership is. Although six out of ten Davis students own cars, which is

the same as the average for all the University campuses, only a limited

amount of car traffic is generated. Because Davis is a bicycle-oriented

campus, the car owners leave their cars at their residences.
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IX. IRVINE

A. SUMMARY

Irvine has been classified as a heavily automobile-oriented

campus beacuse over three-quarters of the students enrolled in 1971-72 used

cars for transportation to campus, the highest proportion of cars at any of

the University of California campuses.

Contributing to this need for auto use was the severe shortage of

close-by student housing--only one-third of the students at Irvine lived

within two miles of the campus. While this could be considered biking

distance at the bicycle- or pedestrian-oriented campuses, access to the

Irvine campus is along heavily traveled, high-speed primary roads which are

dangerous for bicyclists. Thus, students living within two miles of

Irvine overwhelmingly prefer cars. Of those living farther than three

miles, more than nine out of ten drove cars to campus.

Prior to 1971, there was only limited effort toward establishing

bikeways, and the effort to encourage public transportation to the campus

has been quite recent, although the substantial number of students who

arrive as car passengers continue to be a potential reservoir to be tapped

by public transit. The trend, through 1971-72, however, was toward

cars. Walking steadily decreased in popularity through 1971-72, and while

bicycle use slowly increased, it was still almost negligible. The per-

centage of car usage has been increasing very slowly, but because housing

near the campus failed to keep up with the demand, students lived farther

away from campus. Therefore, to prevent present patterns from continuing,

which would lead to even greater numbers of cars converging on the Irvine

1 4 1
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campus, efforts are being directed toward encouraging a regional public

transit serving the campus and toward the provision of bikeways.

Irvine also had the highest rate of car ownership of the nine

campuses, with almost three quarters of the students keeping cars at their

residences. In contrast with car ownership, which had been increasing

sla'771- "rcle ownership doubled in four years, to the point where one-

third of the students kept bicycles in 1971-72, presumably for recreation

since so few rode to campus.

Unlike the bicycle-oriented campuses (Davis and Santa Barbara),

bike ownership at Irvine was consistent regardless of distance from campus,

class level, marital status and sex, similar to San Francisco and Berkeley,

where bicycles were also more likely to be used for recreation than for

transportation. Recreational bicycling seems to attract all students

equally at any given campus, although at different campuses bicycling has

varying levels of popularity: at San Francisco it was half as popular as

at Berkeley or Irvine, which were in turn quite low in comparison to the

bicycle-oriented campuses.

As with the other campuses, what made Irvine so completely car-

oriented was not the ownership rates themselves, but the probability that

students would travel to campus in the cars they kept at their residences.

The overall probability (1971-72) that they would do this was 89%, and for

thos- students living three or more miles from campus, the probability

was virtually 100%. In contrast, of the one in three students who did own

bikes, only one in five was likely to bring his or her bike to campus

because of the car-bike hazards present in the Irvine environs.
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B. BACKGROUND

The Irvine campus, along with San Diego and Santa Cruz, is one of

the three new campuses of the University of California, having opened in

fall 1965 with 1,528 students. By 1971-72, the enrollment was 6,519

students.

The 1,510-acre campus and its environs are in south Orange County

in the newly incorporated City of Irvine (1971). The environs include part

Of the Irvine Industrial Complex, a fast growing industrial- research center

drawing commuters from all of Orange County and from Los Angeles County as

well. The Irvine Company, whose landholdings surround the campus, is the

only significant private owner in the environs.

At present, and as shown in Map 9, the use of land close to campus

for low-density, high-income development means housing choices among low-

and moderate-income employees as well as students must be in areas beyond

the campus environs. Through time, this may also mean dispersal of

University employees and students over a wide geographic area. In addition

to housing demand created by the campus, the population and service-industry

boom in this area of Orange County during the 1960s created additional

competition for housing. The lack of public transit connections between

campus and other urban areas in the county, especially the attractive beach

areas, is a continuing problem.

Previous Orange County zoning and present city zoning for the

environs is agricultural but the area is being developed pursuant to

"Planned Community" regulations governing the Irvine Ranch. These regulations

allow primarily residential uses, with maximum densities ranging from five
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PHOTOGRAPH 6

IRVINE CAMPUS, AERIAL VIEW, 1973

Overhead view, with northeast directionat top of page.
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MAP 9

IRVINE CAMPUS ENVIRONS

INVME

UCI
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dwelling units/net acre or less, to 25 dwelling units/net acre. The highest

densities permitted are immediately north of the academic core, while the

lowest are east of the campus. Single- and multi-family dwellings are per-

mitted. The remaining residential zones are predominantly medium-density

(up to 10 du/net acre).

The largest commercial zone adjoins the campus north of Campus.

Drive; other smaller commercial zones are scattered throughout the environs.

Permitted uses, in all cases, range from retail to auto sales and services.

Two large areas zoned for industrial research are located northwest of the

campus, south of the San Diego Freeway and east of MacArthur Boulevard.

There is also a large industrial zone northwest of the environs boundary.

C. TRANSPORTATION ORIENTATION

The Irvine campus is located three miles north of the Pacific

Ocean and is a 40-minute drive from the Los Angeles area. As shown in

Map 9, the campus is close to Santa Ana and Newport Beach. This location- -

in the path of but still away from, major urbadodevelopment--as well as

other features of the campus have resulted in the automobile being the

dominant mode of transportation tl the campus. (This is in contrast to

Davis and Santa Barbara where the non-urban environment contributes to

a bicycle-orientation.)

First, the location of the campus has stimulated a car-orientation

because there is little privately developed student housing available in the

vicinity of the campus. This means that students must either live in the

available University-owned housing on campus, beyond the campus environs,

often with their parents or relatives, or in the beach communities where

1 4
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housing of moderate rental rates, except during summer periods, is

readily available. In 1971-72, only 34% of Irvine students lived within

two miles of the campus. Of these students living within two miles, 26%

lived in on-campus housing, 472 lived in private housing in the campus

environs and 26% lived with their parents or relatives.

Second, because the campus was located with the expectation that

it would serve future urban development, there is, at present, a paucity of

urban activities close to campus. This means students must travel relatively

substantial distances from campus to reach work, recreation, shopping or

entertainment.

Third, because the car seems to be the most practical fork of

transportation to campus thus far, campus policy through 1971-72 accommodated

cars on campus rather than advocate other transportation systems. As shown

in Map 10, and in the campus aerial photograph, parking lots are convenient

to academic buildings and ample parking space has been provided. As of

1971-72, the campus had approximately 52 parking spaces per 100 full-time

students, faculty and staff. This was the second highest ratio among

University campuses; only Riverside was higher at 58 spaces per 100 students,

faculty and staff.

Although it is not possible to say for certain whether the avail-

ability of parking has contributed to the high percentage of students

driving to campus, it is clear that the availability of ample parking does

little to discourage students from driving. Similarly, the fact that

through 1971-72 parking was convenient and easily available stimulated only

limited efforts by the campus community to seek or to advocate development

of alternative transportation modes, such as public transit.1

1
Students in Irvine, in 1972-73, started assessing themselves $1.00

per quarter to help support the local public transit system.
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PHOTOGRAPH 7

IRVINE CAMPUS, MAIN CAMPUS AREA

Early view of campus looking north toward Fine Arts Complex, and Student
Residence Halls.

5
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MAP 10
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D. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

was 7.71 miles, while the modal distance was 6 to 10 miles.

As shown in Table 34, in 1971-72, 1,955 students (30% of the enroll-

ment of 6,519) lived on-campus or within one mile of campus; 261 (4%) lived

within 1 to 2 miles of campus; 978 (15%) lived within 3 to 5 miles; and

3,325 (51%) lived six or more miles from campus.

2. Irvine has been classified in this report as a heavily automobile-

oriented campus because more than three-fourths of its students depend upon

cars for transportation.

As illustrated in Tables 33, 34, and 35, in 1971-72, as many as

81% of the students used automobiles (66% drove and 15% were car passengers

or were in car pools) to travel to campus. This means that of the 1971-72

student population, over 4,302 students drove cars to campus and 978 were

car passengers or in car pools. Of the remaining students who were not car-

oriented, 9% walked, 62 bicycled, and 2% traveled by motorcycle to campus.2

3. Because of the lack of environs development, students live a

considerable distance from the campus and commute.

Among students living 1 to 2 miles from campus, 752 came by auto;

as the distance increased, so did the percent of automobile-oriented students.

Among students at Irvine living 3 to 5 miles from campus, 92% came by car;

at 6.to 10 miles, 95%; at 11 to 20 miles, 97%; and at more than 20 miles,

99% came by car.

2Preliminary data from January 1974 shows that transportation patterns

of Irvine students are changing. In 1974, only 74% of students used automobiles
(622 drove and 12% were in car pools or were car passengers), 97.. walked, 5%
bicycled, 11% came by public transportation (this was the period of the gasoline
shortage), and 1% came by motorcycle.
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4. Collectively, and making allowances for car passengers and car

pools, Irvine students in 1971-72 brought more than 4,700 cars to campus

daily.

This number was exceeded only by Los Angeles (13,300) and slightly

by Berkeley (5,700) although the Berkeley campus had more than four times

the enrollment at Irvine.

5. The most significant change in the travel patterns of students at

the Irvine campus during the four years, 1967-68 to 1971-72, was the increase

in the percentage of both students who used cars and who used bicycles as

transportation to campus and the decrease in the percentage of students

walking to campus.

As illustrated in Table 35, the percentage of students at Irvine

who used cars for transportation increased from 73% in 1967-68 to 81% in

1971-72; the percentage of students bicycling to campus increased from 3%

to 6%. During the same time period, the percentage of students walking to

campus decreased from 21% to 11% while, because of a 250% increase in

enrollment, the actual number of students walking increased from 581 to 700.

6. Part of the shift from walking to driving and from walking to

bicycling to the campus can be attributed to the increasing proportion of

students living farther from campus.

Between 1967-68 and 1971-72, the percentage of students living

within one mile of the Irvine campus decreased from 50% to 27%. This

decrease in the percentage of students living close to campus was, first,

because there has been little private construction of housing for students

near the campus and, second, the construction of on-campus housing has

not kept pace with enrollment growth.
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It is clear, however, that even if the percentage of students

living close to campus did increase, there would still be a large number

of cars driven to campus and stored there. This is because a high per-

centage of students living in University-owned housing are car owners.

Table 34 shows that of the students who live in on-campus

housing within one-half to one mile of campus, 51% depend on cars for

transportation to campus (32% of students drive to campus and 19% are car

passengers or ride in car pools). "long students living within two miles

of campus--bicycling distance--as many as three-fourths of students depend

on cars for transportation to campus.

E. VEHICLE OWNERSHIP

I. The students at Irvine had the highest rate of car ownership of

the nine campuses.

In 1971-72, more than seven out of ten. Irvine students owned

automobiles. As illustrated by Tables 36 and 37, approximately one out of

three students owned bicycles, one out of five students did not own any

vehicles, and one out of four owned both cars and bicycles. Although the

percentage of students owning cars remained stable over the four years

surveyed, bicycle ownership nearly doubled in the later two years. As

shown in Table 38, in 1969-70, 17% of Irvine students owned bicycles; in

1971-72, 317.. owned bicycles.

2. Car ownership among students increased during the period, 1967-68

to 1971-72.

As shown in Table 38, in 1967-68, 68% of all students owned cars;

in 1971-72, 747.. did so.
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3. Dual vehicle ownership, i.e., both car and bicycle, also increased.

Dual ownership occurred among 13% of the students in 1969-70,

increasing to 26% in 1971-72.

4. In contrast to the other campuses, where auto ownership increased

the farther a student lived from campus, Irvine students had a high owner-

ship rate regardless of distance.

Except for the 72% of students who lived within one mile and owned

cars, about 80% of all other Irvine students, regardless of distance from

campus, owned cars.

5. Bicycle ownership was relatively constant.

About 35% to 45% of students living at distances of less than ten

miles from campus owned bicycles; ownership decreased sharply for students

living beyond eleven miles from campus. Ownership rates by distance are

further amplified in Tables 36 and 37.

6. The percentage of students owning cars increased with higher

academic class standing, was higher among married students than single

students and was higher among men than women.

As indicated in Table 39, 57% of lower-division, 77% of upper-

division and 86% of graduate students owned cars; 682 of single and 83% of

married students owned cars, and 73% of men and 65% of women owned cars.

7. In contrast to car ownership, bicycle ownership did not vary

among students of different academic class standing, marital status or

sex.

As shown in Table 39, 35% of lower division, 31% of upper

division, and 30% of graduate students owned bicycles; 32% of single and

31% of married students own bicycles; and 30% of men and 35% of women

owned bicycles. This relatively consistent pattern of bicycle ownership

1G2
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(although at a lower level) also occurred at Los Angeles. One explanation

is, that the Irvine bicycle owners use the bicycles more for recreation

than for transportation, with their bicycle ownership rates reflecting

the norm for their student status and campus residence location.

F. VEHICLE USE

It has been previously illustrated that students at different

campuses have different probabilities of using the vehicles they own.

. 1. At Irvine, vehicle use as a percentage of ownership is substantial

for car owners and low for bicycle owners.

The probability in 1971-72 that a student would use the car he

owned for transportation to campus was 89%; however, the probability that the

student would use the bicycle he owned was only 19%. As shown in Table 40,

among all students living three or more miles from the Irvine campus, there

was a 99% probability that if the student owned a car, he or she would drive

to campus.

sM .,This propensity for Irvine students to use their cars for travel

to campus, but not use their bicycles, reflects the danger in bicycling

along the heavily traveled primary roads near the campus, and suggests that

the travel orientation of the campus affects how much traffic will be

generated by students to a greater extent than does vehicle ownership.

Because of the many related factors of topography, hazards and

environs development, the travel style of the campus may encourage students

to leave their bicycles and cars at home - -as the pedestrian-oriented campus

illustrates; or, to bring their bicycles to campus and leave their cars at

home--as at the bicycle-oriented campus; or, to bring their cars to campus

and leave their bicycles at home--as at the car-oriented campus, which

Irvine illustrates.

1 Otztl
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X. LOS ANGELES

A. SUMMARY

Los Angeles has been classified as moderately-automobile-oriented

because in 1971-72 over half of the students drove to campus. Another one-

quarter of the students walked to campus, with only one in twenty coming by

bicycle. Public transit was used by almost 10% of the students, which was

comparable to Berkeley and San Francisco--the other two urban campuses;

while this was not an overwhelming figure, it was still greater than any

other non-urban campus except Santa Cruz.

The emphasis on cars at Los Angeles has been fostered by the large

numbers of students living substantial distances from the campus--well

over half of the students live beyond three miles. Because the campus pro-

vides a relatively large amount of parking, there is little deterrent to

driving. Although walking dominated the most popular mode of transportation

for students living on-campus or within one mile, use of cars is the

primary transportation mode beyond one mile.

During the six years surveyed (1965-66 to 1971-72), two changes

occurred which provided a further clue to the variables which affect Los

Angeles' transportation patterns. Between 1965-66 and 1967-68, both walking

and driving rose considerably, at the expense of car pools and public trans-

portation. The increase in numbers of pedestrians reflected an increase in

the number of students living within one mile of campus following the con-

struction of new private housing in the immediate campus environs during

that year. However, while this increase in walking might be expected to

affect the number of drivers, the opening of two large parking structures
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on the campus apparently stimulated an increase in students driving them-

selves to campus rather than car pooling or moving closer to campus. The

result was an increase in the number and percent of students driving, and

a substantial decrease in the number and percent of students using car pools.

In 1971-72, almost two-thirds of the students owned cars, with

those living at greater distances from campus more likely to own them

than those living closer. The probability that a student who owned a car

would use it for transportation to campus was 70%--the same as Riverside- -

the most moderately-automobile-oriented campus. This use rate can be

compared with the heavily automobile-oriented campuses (Irvine and San Diego),

where the probability was 90% that a student who owned a car would use it

to get to campus.

While bicycles were still not a very popular form of transporta-

tion to campus in 1971-72, they had started to gain in popularity during

the last two years of the survey, seemingly at the expense of pedestrians

rather than drivers.

Ownership of bicycles also more than doubled in the two-year

period, 1969-70 to 1971-72. Because bicycle ownership followed the pattern

of students with a recreation orientation, there was no significant vari-

ation in bicycle ownership according to distance from campus, class standing,

marital status or sex. Moreover, Los Angeles does not seem to inspire as

much recreational bicycling as the other auto campuses; with less than one

in five students owning a bicycle, bicycle ownership was similar to the

San Francisco campus.
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B. BACKGROUND

The 411-acre Los Angeles campus is surrounded by development on

three sides. With a few important exceptions shown in the aerial photo-

graphs and in Map 11 (e.g., the 620-acre Veterans Administration property),

the Los Angeles campus environs area corresponds to the Westwood' Community

within the City of Los Angeles. Westwood Village is the original campus

site and it is there that the campus has its primary impact. However,

Westwood is long past its "village" days. It is now a high density urban

center with prestige office buildings and larger facilities such as the

Veterans Administration (VA) Hospital.

Westwood is heavily congested because of the area's inadequate

street pattern and because of the high volume of University-destined

commuters who travel through Westwood. Public transportation is also a

problem that may some day be eased by a revised proposal for mass transit in

Los Angeles.

The campus environs are zoned principally for residential purposes

but there are also large commercial zones along major thoroughfares. Student

residential uses in the environs have been preempted in the north and east

by low-density, high-income development of the surrounding area.

The highest residential densities permitted are found to the

south and southwest of the campus, with dwelling types ranging from single-

family to multi-story apartments (including group dwellings). To the north

and east, the predominant-type permitted is single-family dwellings, with

maximum densities of eight dwelling units/net acre, while to the south and

west, especially along Santa Monica Boulevard, multi-family units of up to

50 du/net acre are permitted. All the commercial zones are south of the

campus and extend from Westwood to Century City. The only industrial zone

is a small, light-industrial area south of the VA property.

168
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PHOTOGRAPH 8

LOS ANGELES CAMPUS, AERIAL VIEW, 1971

Overhead view; north at top of page. Photograph by Pafford and Associates.
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MAP 11

LOS ANGELES CAMPUS ENVIRONS

LOS ANGELES

M0060611016 60 460066 6.166046,

UNIVERSITY OF CALIFORNIA CAMPUSES ENVIRONS STUDY
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PHOTOGRAPH 9

LOS ANGELES CAMPUS, VIEW OF WESTWOOD

VILLAGE AND CAMPUS

ar riY

View looking north.
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MAP 12
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C. TRANSPORTATION ORIENTATION

More than half of the students attending the Los Angeles campus

use cars to get to campus. A number of features of the campus environment

and the campus itself encourages this car-orientation.

First, most of the housing in the campus environs is expensive

single family residences or expensive apartments, which discourages

students from living close to campus. Consequently, in 1971-72, as many as

58% of Los Angeles students lived three or more miles from campus and 68%

lived more than one mile from campus. Of the 32% of students living within

one mile of campus, half (16%) lived in University-owned residence halls on

campus. ik

Second, the general car orientation of the Los Angeles area

even discourages students living one to two miles from campus from walking

or bicycling to campus. As a consequence, nearly half of the students living

within one to two miles of campus drive to campus.

Third, campus policies encourage driving to campus by providing

considerable parking on- campus for students, faculty and staff. In con-

,tFastto the other two urban campuses in the University--Berkeley and

San Francisco--which provide parking for only a small percentage of the

campus population, as shown in Map 12 and the aerial photograph, Los Angeles

in 1971-72 provides 17,500 parking spaces on-campus--48 parking spaces for

every 100 students, faculty and staff.

D. TRANSPORTATION MODES

I. The mean (average) distance of all student residences from

campus was 6.73 miles, while the modal distance was 3 to 5 miles.
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NM&

PHOTOGRAPH 10

LOS ANGELES CAMPUS, MAIN CAMPUS AREAS

View of Health Sciences Center looking north.

View of Pauley Pavillion looking southeast.
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As shown in Table 42, in 1971-72, 8,564 students (32% of the

enrollment of 26,763) lived on campus or within one mile of campus; 2,676

(10%) lived within 1 to 2 miles of campus; 4,816 (18%) lived within 3 to 5

miles; and 11,706 (40%) lived six or more miles from campus.

2. . Driving is the preferred mode of transportation among the students

on the Los Angeles campus.

As illustrated in Tables 41, 42 and 43, in 1971-72, six out of

ten Los Angeles students used automobiles (were car drivers, car passengers

or in car pools), nearly three out of ten walked, one in ten used public

transportation, and the remainder used bicycles or motorcycles to get to

campus.

3. Public transit was about as popular at Los Angeles as at the

other urban campuses.

In 1971-72, public transit was used by 8% of the students at

Berkeley, 12% of the 'students at San Francisco, and 9% of the students at

Los Angeles.

4. Bicycles served as transportation for only a small number of

Los Angeles students.

In 1971-72, 5% of students bicycled to campus. Most students

who bicycled to campus-lived within two miles of campus.

5. Walking was the most popular mode of travel of students living

within one mile of campus.

0f all students living within one mile of campus, 68% walked, as

did 272 of students living one to two miles from campus.

6. For students living three or more miles from campus, cars were

the most common travel mode.

17"
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As illustrated in Table 42, among students living within

one mile of campus, 20% used cars (including car passengers and car pools);

among students living one to two miles from campus, 43% used cars. But, at

3 to 5 miles, 64% of students used cars; at 6 to 10 miles, 81% did; and at

eleven or more miles, more than 95% used cars.

7. The relative popularity of the various transportation modes has

remained notably stable at Los Angeles since 1967-68.

The greatest change in transportation patterns occurred between

1965-66 and 1967-68, when the number of students using public transit

dropped by 531, from 2,791 (11%) to 2,260 (8%) and the number of students

arriving at campus in car pools dropped 2,619 from 4,314 students (17% of

the enrollment) to 1,695 (6%); at the same time, the number of drivers

increased by 2,054 from 10,637 (42%) to 12,711 (45%); and the number of

students walking to campus increased by 3,877 from 4,314 (17%) to 8,191

(29%).

8. The increase in the number of students walking coincided with a

corresponding shift in the number and percentage of students living within

onp mile of campus.

In 1965-66, only 28% of students lived within one mile of campus,

but in 1967-68, additional privately-owned student housing was opened and

the percentage of students living within one mile of campus increased from

287. to 34%. This example illustrates that changes in student housing

patterns directly affect students' choices of transportation modes. It

suggests that if more students lived within one mile of campus, more students

would walk to campus.
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More important than the result of the housing shift at Los

Angeles, is the 2,054 increase in the number of students driving cars to

campus, the decrease of 2,619 students who previously came to campus in

car pools, and the decrease of 531 students who used public transit during

the period, 1965-66 to 1967-68. As part of an overall campus plan to

build parking garages, the campus in 1966 opened a parking structure for

2,822 cars and in 1967 opened another structure for 2,000 cars. The sudden

availability of these parking facilities was the single most important

reason that the number of student cars coming to campus increased by 20%.

The combined effect of the housing shift and the added parking explain the

decrease of 3,619 students in car pools and the decrease of 531 in the

number using public transit. (A photo of one of the new parking structures

follows.)

9. The campus policy at Los Angeles which encourages and facilitates

student car parking on campus, is also a policy which indirectly discourages

students from using car pools or public transportation.

In the same way that it can be concluded that more students

living within one mile of campus will result in more students walking, one

can conclude that the more student car parking available on campus, the

more students will drive to campus in lieu of using car pools or public

transportation.

10. Although it would a ear that bicycles mi ht b84i cars

among students at Los Angeles, this is not the case; instead, the bicyclists

most probably were former pedestrians.

During the period, 1969-70 to 1971-72, the number of students

bicycling to campus increased by 1,132, from 296 (1% of all students) to

1,428 (5%). During the same period that bicyclists increased by 1,132, the

18 0
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PHOTOGRAPH 11

LOS ANGELES CAMPUS, PARKING STRUCTURE "L"

View looking northwest, with Residence Halls in the background.
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number-of students walking to campus decreased by 1,646, from 8,582 (29% of

all students in 1969-70) to 6,936 (26% of all students in 1971-72). Map 13

shows bicycle lots at Los Angeles. Additionally, during this period, the

number of students using motorscooters or motorcycles decreased by 548

from 1,480 (5%) to 932 (3%).

E. VEHICLE OWNERSHIP

1. Reflecting the importance of car ownership in southern California,

in 1971-72, the Los Angeles, Irvine, Riverside, and San Diego campuses had

the highest rate of car ownership of all nine University of California

campuses.

Approximately two-thirds of the students at these campuses owned

cars. As shown in Tables 44 and 45, the average rate of car ownership at

Los Angeles was 64%.

2. The percentage of students owning cars directly increased as

students lived farther from campus.

At Los Angeles, three out of ten students living on campus owned

cars, but eight out of ten students living three or more miles from campus

owned cars.

3. Los Angeles had a slightly lower rate of bicycle ownership than

the other automobile-oriented campuses.

Only 19% of students owned bicycles at Los Angeles, while

approximately 30% of the students at Irvine, Riverside, and San Diego

owned bicycles. This suggests that bicycling, even as a recreational

activity, is perhaps less popular among students at Los Angeles than other

campuses. It also suggests that policies designed to encourage bicycling

to campus will probably have less impact at Los Angeles than other auto-

oriented campuses.
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MAP 13
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4. At Los Angeles, bicycle ownership is relatively similar and

constant among all students regardless of distance from campus.

For example, at Davis and Santa Barbara, campuses where bicycles

dominate, the ownership rate is disproportionally higher among students

living on-campus, or within cycling distance (1 to 2 miles). The highest

ownership ratio at Los Angeles is among students living 1 to 2 miles, where

27% of the 2,676 students own bicycles and at 3 to 5 miles where 24% of

the 4,817 students own bicycles. At the lesser distances within one mile,

18% to 21% of students owned bicycles; at the greater distances, suwq than

six miles, 11% to 18% owned bicycles.

5. Over time, vehicle ownership patterns at Los Angeles,have stayed

relatively constant_, with the greatest shift occurring in increased bicycle

ownership.

As shown in Table 46, in 1967-68, 67% of the 28,246 students at

Los Angeles owned cars; by 1971-72, this had dropped slightly to 64% of the

26,763 students. During the same period the number of bicycle owners

increased by 3,111--from 1,977 (7% of the 1967-68 enrollment) to 5,088

(19% of the 1971-72 enrollment of 26,763).

6. The percentage of students owning cars varied significantly with

academic standing.

Table 47 shows that 40% of lower-division, 66% of upper-division

and 81% of graduate students own cars; 58% of single students and 83% of

married students owned cars; 53% of women and 70% of men owned cars.

7. The percentage of students owning bicycles had little variation

by class standing and none by marital status or sex.

I.8
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As shown in Table 47, 20% of lower-division, 15% of upper

division and 18% of graduate students owned bicycles; 19% of all single

students as well as 19% of all married students, and 19% of all male and

19% of all female students owned bicycles.

8. There was considerable variation among classes of students in

the percentage of each without any vehicle (i.e., no car, no motorscooter

and no bicycle).

In 1971-72, 48% of all lower-division, 27% of all upper-division

and 16% of all graduate students at Los Angeles had no vehicles. Also, 17%

of all Los Angeles students owned both a car and a bicycle. This dual

vehicle ownership compares with an average of 23% for all nine University

campuses.

F. VEHICLE USE

1. At Los Angeles, like the other automobile campuses, there was a

high probability that a student who owned a car would use it for transpor-

tation to campus.

At both of the moderately automobile-oriented campuses--Los

Angeles and Riverside--the probability of a student using the car he owned

was less than at the completely-automobile-oiented campuses.

As shown in Table 48, 70% of students at Los Angeles (and 70% of

Riverside students) used the cars they owned for transportation to campus,

but 90% of the students at Irvine and San Diego who owned cars used them

for transportation to campus. When this probability is subdivided according

to distance, as shown in Table 48, it is apparent that although 50% of the

4,282 Los Angeles students living within one mile of campus owned cars,

only 16% used their cars for transportation--equivalent to a 32% probability

1.8
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of use. However, among students living six or more miles from campus, the

probability of car use by car owners was high regardless of campus--it was

more than 90% at Los Angeles, over 95% at Riverside and San Diego, and

almost 100% at Irvine.

191
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XI. RIVERSIDE

A. SUMMARY

Riverside is a moderately-automobile-oriented campus because

about half of the students enrolled there in 1971-72 used cars as their

transportation to campus. One of the factors which promoted this orienta-

tion was the substantial number of students (4 out of 10) who lived three

or more miles from campus, of whom the overwhelming percentage drove or

came to campus as car passengers. This would be expected, because they

lived beyond what is normally considered bicycling or walking distance,

and one of the primary access routes to the campus is through an inter-

change which is dangerous for bicyclists and pedestrians. At the time of

the study, there was no public transportation. As a further incentive to

driving, Riverside has the highest ratio of parking spaces to students,

faculty and staff of any of the University campuses.

For students living within one mile of campus, walking was the

most popular mode, being used by over half the students. Bicycles were

most heavily used up to two miles from campus, with 17% of the students

using bicycles; this bicycle use was more than three times that of Los

Angeles, the other moderately-automobile-oriented campus, primarily

because of the lesser amount of traffic congestion in the Riverside environs.

Between 1969-70 and 1971-72, there was a marked increase in the number of

bicycles ridden to campus. The increased bicycle use resulted in a dis-

placement of cars as a mode of transportation, apparently because of the

combined effect of more students living closer to campus and being less

1 9 r;
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likely to drive, and the general trend towards more bicycle usage,

especially at the shorter distances from campus.

Among students living on campus, bicycle ownership was actually

greater than car ownership, and the relatively high rate of ownership (40%

to 50%) continued among students living up to two miles from campus. How-

ever, car ownership also began to climb immediately for students living off-

campus, as over three-quarters of the students living beyond one mile owned

cars.

Because the percentage of students owning both cars and bicycles

increased, while the percentage of students with no vehicles remained con-

stant, it appears that it was the car owners who were buying bicycles,

possibly with an economy or ecology motive, while the pedestrians were content

to continue walking.

In terms of class standing, marital status and sex, there were

marked diffe "ences in car ownership rates. By contrast, although the

ownership differences among classes of bicycle owners was not as pronounced

as at the bicycle-oriented campuses, there was still a greater variation

than at other auto campuses. This is reflected in relatively high use of

bikes for transportation purposes, as Riverside had the highest probability

of any except the bicycle-oriented campuses (Davis and Santa Barbara) that

the bicycles owned by students would be used for transportation to campus.

Consistent with Riverside's automobile orientation, there was in general a

higher probability of students using their cars than their bikes, with the

probability of car usage increasing with distance from the campus, and the

probability of bicycle usage decreasing with distance.
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B. BACKGROUND

The 1,100-acre Riverside campus and its surrounding areas were

annexed to the City of Riverside in 1960 after-preparation and approval of

a Master Plan for the University community.

The environs contain a variety of land uses. A concentration of

citrus groves is found northeast of the campus. However, such open use has

given way during the last ten years to suburban developments, the most

notable being development of 100 acres of land between the eastern city

limits and Watkins Drive, primarily at single-family residential densities.

Also, a large residential area south of campus has been developed. Located

between Watkins and Big Springs Road are a recreation center and a neigh-

borhood center. The most visible of intensive uses is the automobile-

related commercial strip along University Avenue, the main entrance to the

campus.

As shown in Map 12, University Avenue serves also as the main

accesa-ru-tbowntawm Riverside three-milPs west_a_the campus. Escondido

Freeway handles the traffic from the north and the south, which reaches the

campus via a limited interchange with University Avenue and a perimeter road.

Zoning in the environs is predominantly residential and permits

densities of two to seven dwelling units/net acre for single-family and up

to 29 du/net acre for multi-family residences. The highest density zones,

north, south and west of the academic core, permit various dwelling types.

Zoning east of the campus is almost entirely single - family residential.

Commercial zones permitting all types of commercial uses extend along both

sides of University Avenue and may be found also in two areas north and

south of the campus. A smaller commercial zone mainly for retail and personal

services is located to the east.

1.94



www.manaraa.com

Riverside -172-

PHOTOGRAPH 12

RIVERSIDE CAMPUS, AERIAL VIEW, 1973

. t

Overhead view; north at top of page. Photograph by American Aerial

Surveys, Inc.
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MAP 15
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C. TRANSPORTATION ORIENTATION

In the typology developed in this study, Riverside had been

classified as a moderately-automobile-oriented campus because in 1971-72

about half the Riverside students used cars to arrive at campus. The

nature of much of development of the area surrounding the Riverside campus

has created four major reasons for the automobile orientation at the

Riverside campus:

First, the inadequate number of student-oriented housing units

in the campus environs means a significant number of students must live

beyond walking or bicycling distance from campus. In 1971-72, approximately

40% of Riverside students lived three miles or more from the campus. More

than three-fourths of these students drove to campus.

Second, the campus is bisected by the Escondido Freeway (US 395).

To the west of the freeway are University agricultural research areas; to

the east is the academic campus, including University-owned student housing.

Traffic between the two must cross under the freeway; traffic to the campus

from the west along University to north from the freeway, must pass through

an inadequate interchange and underpass which is dangerous to pedestrians

and to bicyclists.

Third, the lack of community services complementary to a University

campus encourages students owning cars to drive to reach off-campus

activities--housing, shopping, recreation, entertainment, and employment.

In addition to the above, as shown in Maps 13 and 14, the campus

itself encourages a car orientation by providing ample parking for students

driving to campus. The Riverside campus in 1971-72 provided 58 parking

spaces for every 100 students, faculty and staff on the campus--this was the

highest of any University of California campus.

1 9 !-Ji
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D. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

was 4.73 miles, while, modal distance was within 1 to 2 miles.

As shown in Tables 49 and 50, in 1971-72, 2,486 students (43% of

the enrollment) lived on-campus or within one mile of campus; 983 (17%)

lived within 1 to 2 miles of campus; 867 (15%) lived within 3 to 5 miles;

and 1,446 (25%) lived six or more miles from campus.

2. Driving has been the preferred mode of transportation among

students at the Riverside campus.

As illustrated in Tables 49, 50 and 51, in 1971-72, one-half of

the Riverside students used, automobiles (were car drivers, car passengers,

or in car pools), one-quarter walked, not quite one-quarter bicycled, and

the remainder used public transportation or came to campus by motor scooter

or cycle.
1

3. The means of transportation to campus at the Riverside and

Los Angeles campuses were similar.

In 1971-72, approximately one-half of both Riverside and Los

Angeles students used cars as transportation to campus, one-fourth walked,

and one-fourth used other forms of transportation. The main difference in

the transportation pattern of the two campuses was that bicycling was a

more popular form of transportation at Riverside than at Los Angeles--17%

of Riverside students bicycled to campus in 1971-72; 5% of Los Angeles

students did so.

1
By 1973-74, according to preliminary data, slight changes occurred

in Riverside student transportation patterns. Of all students, 56% used auto-
mobiles (46% drove and 10% were in car ,pools or were car passengers), 25%
walked, 16% bicycled, 1% used public transportation, and 2% used motor
scooters or motorcycles.

200
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4. The automobile was the dominant means of transportation at

Riverside because so many of the Riverside students (40%1 lived three or

more miles from campus, and more than 75% of those students drove to campus.

This is further illustrated in Tables 49 and 50.

5. Of those students who lived within one mile of campus, 28%

bicycled and 51% walked; of those who lived 1 to 2 miles from campus, 25%

bicycled and 11% walked.

6. Student interest in bicycling at Riverside developed largely in

the period from 1969-70 to 1971-72.

As shown in Table 51, in 1969-70, only 363 students (7%) bicycled

to campus; two years later, 980 students (17%) bicycled to campus. As the

number of students bicycling to campus had increased, the number of students

driving decreased. In spite of the enrollment increase of 599 students, the

number of students who drove to campus declined by 154, from 2,799 students

(54%) in 1969-70 to 2,645 students (46%) in 1971-72.

7. The shift from driving to bicycling resulted in two changes:

first, more Riverside students lived closer to campus, and second, the shift

from driving to bicycling among students who lived within two miles of

campus.

University records indicate that between 1969-70 and 1971-72, the

percentage of ,..,tudents living within two miles of campus increased from 54%

to 58%. At the same time, the percentage of students driving to campus

decreased from 31% to 24%, and the percentage of students bicycling to

campus increased from 12% to 25%.

In contrast to Los Angeles, where less than 10% of the students

who lived within two miles bicycled to campus, 25% of the Riverside students
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did so. This was in part due to the flat topography of the Riverside

environs, and also to the smaller degree of bicycle-aUtomobile conflict at

Riverside than at Los Angeles.

E. VEHICLE OWNERSHIP

1. Vehicle ownership at Riverside is higher than University-wide

averages.

In 1971-72, and as shown in Tables 52 and 53, two out of three

students (67%) at Riverside owned cars and slightly more than one out of

three students (37%) owned bicycles.

2. At Riverside, as with the other automobile-oriented campuses,

car ownership was substantial among all students regardless of how far they

lived from campus, but bicycle ownership was substantial only among

students who lived within two miles of the campus.

As illustrated in Tables 52 and 53, more than three out of four

students who lived beyond two miles from campus owned cars, but only one

out of five students who lived beyond two miles of campus owned a bicycle.

By contrast, only one out of two students who lived within a mile of

campus kept a car; this same ownership held for bicycles as well.

3. In the two years between 1969-70 and 1971-72, the percentage of

students owning cars dropped slightly while the percentage of students owning

bicycles grew markedly.

As illustrated in Table 64, car ownership dropped from 70% to 67%

and bicycle ownership increased from 21% to 37%.

2 0
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4. Because of the increase in bicycle ownership, the percentage of

students owning both cars and bicycles increased.

In 1967-68, 172 of students owned both cars and bicycles; in

1971-72, 25% did so.

5. The percentage of students without any vehicles dropped slightly.

In 1967-68, 20% of Riverside students did not own a vehicle; in

1971-76, 172 did not own one. This suggests that most of the increase in

bicycle ownership in the two-year period was among students who already

owned cars.

6. At Riverside, as at all campuses with the exception of Irvine,

the percentage of students owning cars increased with student class standing,

while thepercentage of students ownirig_bicycles remained constant or

decreased with class standing.

For example, in 1971-72, among Riverside lower-division students,

47% owned cars and 43% owned bicycles; among upper-division students, 73%

owned cars and 35% owned bicycles; among graduate students 84% owned cars,

but only 32% owned bicycles.

Thus, Riverside policies which encourage automobiles would benefit

upper-division and graduate students more than lower-division students,

while policies which encourage bicycles would benefit all students, regard-

less of class standing.

7. Married students were more likely to own cars and less likely

to own bicycles than single students.

As Table 55 illustrates, 88% of married students owned cars and

58% of single students owned cars; 33% of married students owned bicycles

and 39% of single students owned bicycles. Men were more likely to own
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cars and less likely to own bicycles than women; 73% of men and 54% of

women owned cars; and 327. of men and 45% of women owned bicycles.

F. VEHICLE USE

1. At Riverside, as at other automobile - oriented campuses, a high

percentage of students who owned cars used them as transportation to

campus but a lower percentage of students who owned bicycles used them as

transportation to campus.

On the average, in 1971-72, there was a probability of 0.69

(69%) that students who owned cars would drive to campus and a probability

of 0.46 (467..) that students who owned bicycles would ride to campus.

As shown in Table 56, the highest bicycle riding probabilities

occurred within two miles of campus. Of students who lived within two

miles and had bicycles, 56% rode their bicycles. Among automobile owners,

72% of the students lived within 1 to 2 miles drove. As distance of student

residence from campus increased, so did the probability of automobile use.

More than 90% of the students who lived three or more miles from campus

and owned cars drove their cars to campus.

21'4.
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XII. SAN DIEGO

A. SUMMARY

San Diego falls into the heavily-automobile-oriented category

because during 1971-72 nearly three-quarte:s of its students used cars for

transportation to campus. Most of the other students walked, and the rest

rode bicycles or came by public transportation. The two main factors

causing this dependence on cars was the shortage of private housing for

students close to campus (40% of the students lived over six miles from

campus in 1971-72), and the campus policy which has accepted the automobile

and thus has provided adequate parking rather than promoting bike paths or

public transportation.

As with other campuses, students' choices of transportation varied

with the distance of their residences from the campus. Of those students

living on the San Diego campus, half drove to campus and thus had cars at

their campus residences. The percentage of drivers remained equally high

for students living up to two miles from campus and then jumped up to 90% of

those living beyond two miles. However, the relatively high proportion

of students who come to the San Diego campus as auto passengers suggests

that there would be a ready market for public transit.

Walking was fairly popular for students living both on campus

and within one mile; slightly over one-third of those students were pedes-

trians. The peak popularity of bicycles came between one and two miles

but even then they were only used by one in five students.

Although only one in three students owned bicycles in 1971-72,

this represented a doubling of the bike ownership rate over the previous

213
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four years. This was in contrast to car ownership which, while at a

relatively high level, had remained fairly stable. Students were also

four times more likely to use the cars they owned than their bicycles.

While car ownership rates varied significan,ly with class level,

sex and marital status, bicycle ownership did not, which was consistent

with other campuses at which recreational use seemed to,be a stronger

influence than transportation.

B. BACKGROUND

The San Diego campus, one of the three new campuses of the

University of California (Irvine and Santa Cruz are the other two), first

opened to undergraduates in fall 1964. In 1965-66, enrollment was 1,357

students; by 1971-72, it had increased to 6,175.

The 1,250-acre San Diego campus is within the city limits of

San Diego. The most important land uses in the campus environs are Gulf

General Atomic and a city-owned scientific research park on the north;

Scripps Memorial Hospital, La Jolla County Day School, and Control Data on

the northeast; Salk Institute for Biological Studies on the west; and the

La Jolla residential areas to the south and southwest and around the Scripps

Institution of Oceanography. Motel-hotel facilities on the 300-acre Villa

La Jolla development are located south of the campus, and the Torrey Pines

Golf Course and State Park is to the north and along the Pacific Ocean.

Most of the City of San Diego's urban areas are south of the campus.

The campus is located in the San Diego metropolitan growth cor-

ridor, as shown in the aerial photograph and in Map 17. The campus and

its environs are served mainly by Interstate 5, and secondarily by

expressways and connectors carrying traffic from several directions.

2'A
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PHOTOGRAPH 13

SAN DIEGO CAMPUS, AERIAL VIEW, 1972

X

1

Overhead view; north at top of page.
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Because much of the environs is still undeveloped, community facilities are

lacking and major existing recreational facilities are not easily accessible

from the main campus.

The shortage of student housing as well as housing for low-income

staff members of the two hospital facilities close to the campus (Scripps

Memorial and Veterans Administration) and of the University's School of

Medicine is a serious problem. A related concern is the ability of the

campus, the city, and major private environs developers to coordinate their

efforts, particularly with regard to the disposal and development of the

extensive city-owned lands.

The zoning in the environs is almost entirely single-family

residential, except for a large scientific research zone north of the

campus. The lowest-density zones are in two. areas to the south. In the

east, west, and south sections, the only exceptions to the single-family

residential zoning (maximum density permitted: 8 dwelling units/net acre)

are relatively small multi-family zones near La Jolla Village Drive and

Miramar Road (maximum density: 43 dwelling units/net acre). The only

commercial zone--south of La Jolla Village Drive--is primarily for the

traveling motorist or tourist. One other smaller scientific research zone

is located east of the campus and south of Miramar Road.

Important changes in the circulation pattern are being or will be

made, as shown in Map 17. These include the recent completion of

Interstate 805, a proposed location of a cloverleaf at La Jolla Village

Drive, an already completed extension of Genesee Avenue to link the campus

to existing areas of San Diego and a proposed open space bikeway system

throughout the environs and beyond.
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C. ORIENTATION

The San Diego campus is located fifteen miles north of downtown

San Diego and only a few minutes away from the exclusive residential comT

munity of La Jolla. Most of the students attending the San Diego campus

use cars to get to campus. This reliance on the automobile can be related

to a number of features of the campus and its surrounding community.

First, the lack of privately-owned student housing in proximity

to campus and the region serving aspect of the campus means that most
Il

students live beyond walking or bicycling distance of campus. In 1971-72,

approximately 51% of students lived more than six miles from campus.

Because of inadequate public transit, most of these stud4nts used cars to

get to and from campus.

Second, because the land immediately surrounding the campus is

undeveloped, the campus environs encourages an automobile orientation.

Especially for students on-campus, the distance from campus to other

activities forces students to drive to reach off-campus activities such as

work, shopping, recreation, and entertainment.

Finally, campus policy accepts a car orientation. As shown in

Maps 18 and 19, cars have been recognized as essential transportation to

and from campus, and the campus has generally responded to the need for

convenient parking on campus, rather than advocating alternative trans-

portation systems.

TV date, a comprehensive transportation and circulation plan for

the campus has not been explorPd, although some campus efforts toward the

development of a pez.:7nal rapid transit (PAT) between the campus and its

environs has been suggested.
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In summary, the absence of a student housing market near the

campus, the lack of urban development complementary to the campus, the

low density of Lite campus and the campus' accommodation of cars without

a corresponding emphasis on other transportation forms, have encouraged

a car orientation at the San Diego campus.

D. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

was 5.55 miles, while the modal distance was 3 to 5 miles.

As shown in Table 58, in 1971-72, 2,655 students (43% of the

enrollment of 6,175) lived on-campus or within one mile of campus; 371 (6%)

lived within 1 to 2 miles of campus; 679 (11%) lived within 3 to 5 miles;

and 2,470 (40%) lived six or more miles from campus.

2. San Diego, like Irvine, has been classified as a heavily auto-

mobile-oriented campus.

As illustrated in Tables 57 and 58, in 1971-72 approximately 7 out

of 10 San Diego students used cars to travel to campus. Of the students

who did not use cars as their mode of travel to campus nearly 2 in 10 walked

to campus and less than 1 in 10 bicycled, while the remainder used public

transportation or motorcycles or motor c,aoters.

3. The San Diego campus--isolated from privately-provided student

housing, restaurants and other commercial services and recreational

activities--requires students to be highly dependent on cars to reach these

activities.

As a consequence, not only do students who live beyond walking and

bicycling distance from campus drive to campus, but students living in

'4()vwtj
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University housing on campus or within one mile of campus also create

considerable traffic by driving to and from campus and the environs.

For example, Table 58 shows that among 2,161 students living in

housing on campus, 1,058 students (51%) used cars (25% drove and 24% were

in car pools or were car passengers), while only 778 (36%) students walked.

This use of cars seems surprising. It suggests that some

students living on campus used their cars to get to their campus residence

from their permanent home, and it also suggests that some on-campus

students drove to and from campus in connection with other non-academic

activities.

4. Students at San Diego who live on-campus generate nearly as much

traffic as students who do not.

Most students living off-campus used cars to get to campus.

Among the 494 students living within one mile, 51% (252) used cars to

travel to campus (32% drove and 19% were in car pools or were car passengers)

while 7% of students bicycled-and 37% walked. At a distance of 1 to 2 miles,

58% of the 371 students arrived at campus in automobiles, while 21% bicycled

and 11% walked.

Slightly more than one-half of the San Diego students lived more

than two miles away, and of these, 90% used cars to get to campus.

5. During the four-year period, 1967-68 to'1971-72, rhc campus

doubled in enrollment, while the number of students arriving at campus by

automobile more than doubled.

Table 59 describes student transportation modes most often used

to or from campus from 1965-66 to 1971-72. Setting aside the 1965-66 data,

taken when the campus had just opened and the student housing on-campus was

2 way



www.manaraa.com

San Diego -203-

not complete, and beginning with 1967-68, 1,644 students (55% of the

enrollment of 2,988) arrived at campus by automobile; by 1971-72 the number

arriving by automobile had increased by 2,750 to 4,394 (72% of the enroll-

ment of 6,175). Thus of the enrollment increase of 3,187, more than 86%

(2,750) chose to come to campus by car.

6. Aside from the continued reliance on the automobile, there were

few significant transportation mode changes at San Diego between 1967-68

and 1971-72.

Due to lack of student residential facilities on or near

campus, the absolute number of students walking remained stable between 800

and 1,000; however, as enrollment increased, the percentage of students

walking decreased from 29% to 16%.

E. VEHICLE OWNERSHIP

1. Vehicle ownership patterns were similar to University-wide avgrage.

As illustrated in Tables 60, 61, and 62, in 1971-72, 6 out of I0

students at San Diego owned a car. About three out of ten students owned

a bicyle and about three out of ten students did not owc any vehicle. One

out of five owned both a car and a bicycle.

2. As with all campuses, except Irvine, the percentage of students

owning cars increased directly with the distance of student residence from

cam us.

Car ownership ranged from rates of 67% among all students living

within 3 to 5 miles of campus, to 807 of all students living 20 miles from

campus.

226
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3. Bicycle ownership was highest closest to campus. Of the students

living on-campus, 40% had bicycles, as did 35% of the students who lived

within one mile of campus, and 38% who lived 1 to 2 miles.

4. About the same percentage of students owned automobiles in 1971-72

(60%) as had two years earlier (58% in 1969-70).

5. Bicycle ownership increased substantially during the two years,

1969-70 to 1971-72 from 16% to 28%. This is further described in Table 62.

6. Survey data collected on vehicle ownership patterns of students of

different academic standings, marital status, and sex reveals some students

were more likely to own cars than others and some were more likely to own

bicycles.

For example, Tables 62 and 63 show that lower-division students

were more likely to own bicycles than upper-division students, who were in

turn more likely to own bicycles than graduate students. By contrast.

graduate students were more likely to own cars than upper-division students

and upper-division students were more likely to own cars than lower-division

students. Among lower-division students, 35% owned bicycles and 36% owned

cars; among upper-division students, 27% owned bicycles and 58% owned cars;

and among graduate students, 25% owned bicycles and 79% owned cars.

7. It appears that married students were more likely to own cars than

single students but both married and qingle students were equally likely to

own bicycles, and both were more likely to own cars than bicycles.

Table 63 shows that 76% of married students and 49% of single

students owned cars, while 30% of married students and 29% of single students

owned bicycles. Because a married couple frequently share one car per two

persons, per capita car ownership was probably not much higher for married

students than single students.
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8. At San Diego, like other campuses, more men than women owned

cars but more women than men owned bicycles. Table 63 shows that 60% of

men owned cars and 28% owned bicycles; 40% of women owned cars and 332

owned bicycles.

F. VEHICLE USE

1. One of the characteristics of the heavily car-oriented campus is

that there is a high probability that a student will use the car he owns

for transportation to campus and a low_RrobabilitT that he will use the

bicycle he ow .s for transportation to campus.

As shown in Table 63, there was an 85% probability that every

student who owned a car would use it as transportation to campus, but a

probability of 0.21 (21%) that students who owned bicycles would ride them

to campus.

Among car drivers, there was slightly more than a 60% probability

that students owning cars and living within two miles of campus would drive

to campus; however, among students living three or more miles from campus

the probability was 95% or better that if the student owned a car, it would

be driven to campus daily.

With bicycle owners, the highest probability of use was among

students living 1 to 2 miles from campus. Of these bicycle owners, 55% of

them would ride to campus.
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XIII. SAN FRANCISCO

A. SUMMARY

San Francisco has been classified as a pedestrian-oriented campus

because approximately half of the students walk to campus from their

residences. One of the major contributing factors has been the close

proximity of a large amount of student-oriented housing. Over three-fifths

of the San Francisco student body lives within one mile of the campus, and

the great majority of those students walk. Beyond one mile, however, there

is a sharp decline in the percentage of students walking; a student who

lives between one and two miles away from campus is only one-sixth as likely

to walk as a classmate living within one mile.

Because the number of students walking to campus has remained rela-

tively stable in recent years, while enrollment has increased, it seems that

the environs' housing for students may have reached a saturation level, and

further increases in enrollment will force students to seek housing farther

away. This could lead to an increased use of forms of transportation other

than walking.

One likely alternative is for students to turn to public trans-

portation. While it is still not a major travel mode at San Francisco,

public transit had already doubled in popularity between 1966-67 and 1971-72,

even before the energy crisis, so that one out of eight students used it in

1971-72.

Driving is the form of transportation used by about a quarter of

the San Francisco students, but its popularity has been declining. The

reasons for the decline include a strict campus parking policy, combined

2 3
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with competition from employees and visitors for the spaces that are

available.

Because the campus is almost entirely medical; the congestion on

campus is primarily due to non-students; for example, visitors outnumber

the students by thirty percent. These factors, added to the traffic con-

gestion in the environs which makes off-campus parking nearly impossible

even for local residents, and the fact that classes are located close

together so that driving around the campus is unnecessary, make driving a

much less practical and therefore less popular way to get to campus.

In 1971-72, San Francisco students, on a percentage basis, owned

more cars than students at Berkeley, the other pedestrian-oriented campus,

because San Francisco is primarily a graduate and professional-level

campus, and car ownership is higher among graduate or married students

than undergraduate, single students. Howevi.r, at the same time, San Francisco

showed the same low probability as Berkeley, about 39%, that those cars

would be used to drive to campus.

San Francisco students owned fewer bicycles but bicycle ownership

increased noticeably. However, use of bicycles did not increase; there was

only a 6% probability that students would use their bikes for transportation

to campus, probably due to the steepness and congestion of the surrounding

area. The increased ownership rates can more readily be explained by the

growing popularity of bicycles for recreational purposes, and the close

proximity of Golden Gate Park, a popular biking area.

At campuses where transportation to campus is not a primary

reason for owning a bicycle, all classes of students are equally likely to

own a bicycle, whether the students are married, male graduate students,

23(J(J"



www.manaraa.com

San Francisco

or single female freshmen. San Francisco follows this bicycle (recreation-

oriented) pattern in contrast to patterns of automobile ownership which

shows variances of 20 to 30 percent in ownership rates between women and

men, lower-division a. 'gate, or married and single students.

B. BACKGROUND

The San Francisco campus, as shown in the aerial photograph and

Maps 20 and 21, on the next page, covers 108 acres. Golden Gate Park and

its Panhandle from the northern edge of the environs of the campus, while

Clarendon Avenue on top of Mt. Sutro forms the southern limit. Buena Vista

Park and St. Joseph's Hospital, and Tenth Avenue, are defined as the

eastern and western boundaries, respectively.

Campus-related facilities and activities are concentrated near

the southeast corner of Golden Gate Park; the eastern portion of the environs

includes the Haight-Ashbury neighborhood. The immediate campus vicinity, is

primarily a high-density residential area. Ten hospitals and medical

facilities are also within a radius of two-and-a-half miles from the campus.

As shown in Map 21, the campus is located in the center of the City of

San Francisco.

Among the transportation problems of the campus environs is the

inadequacy of access, circulation, and parking facilities. Terrain, the

built-up nature of the surroundings, a complex street pattern, and the large

number of employees and visitors have contributed to this problem. The lack

of student and low-income rental housing close to the campus and the

shortage, high cost, and ownership patterns of land also indirectly con-

tribute to transportation problems.
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PHOTOGRAPH 14

SAN FRANCISCO CAMPUS, AERIAL VIEW, 1973

tr.

View looking east.
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MAP 20

SAN FRANCISCO CAMPUS ENVIRONS

SAN FRANCISCO

UCSF

UNIVERSITY OF CALIFORNIA CAMPUSES ENVIRONS STUDY
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MAP 21

SAN FRANCISCO CAMPUS REGION WIDE
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Zoning within the San Francisco campus environs is almost entirely

residential, with relatively small commercial zones and no industrial zone.

The lowest-density zones (maximum: 17 dwelling units/net acre; single-family

residential only) adjoin the campus on the south and east. The highest are

mainly along the south and east sides of the Park and on the south side of

the Panhandle (maximum: 350 dwelling units/net acre; single- to multi-family,

including group dwellings).

The two commercial zones--one along Haight Street from the park,

the other along Irving Street from Seventh Avenue--permit retailing and

personal services, professional and business services, certain commercial

and auto-related uses, medical services, and hotels and motels. Planned

Unit Development and medical facilities for drug or liquor addicts are con-

ditionally permitted. On the southern boundary, there is a large "public"

use zone forming part of the Lagunda Honda Hospital.

C. TRANSPORTATION ORIENTATION

The San Francisco campus, like the Berkeley campus, has been

classified in this report as pedestrian-oriented because more than one-

half of its student walk to campus. However, pedestrian traffic generated

at the San Francisco campus must bts viewed in a different context than at

Berkeley. Because San Francisco is entirely a medical center campus, a

major source of traffic is not students, but employees and visitors. A recent

survey has indicated that even visitors outnumber students by over 30%.1

Both the campus and its environs encourage pedestrian movement in

several ways:

1
Unpublished data from UCSF Visitor/Patient Survey, University of

California, Office of the President, February 1974.

24



www.manaraa.com

San Francisco -218-

PHOTOGRAPH 15

SAN FRANCISCO CAMPUS, MAIN CAMPUS AREA

4

\

...WENN/1k

.

.6'1, 9'

Overhead view looking south. Parnassus Avenue in the northeast to south-

west corridor. Photograph by Gabriel Moulin Studios.
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MAP 23

SAN FRANCISCO CAMPUS PARKING

A GUIDE TO PARKING AT THE SAN FRANCISCO CAMPUS

rJ Fee Parking Lot
Entrance to Decal Garage

' Two-wheel vehicle parking: MotorcyclesThird/Parnassus
Bicyclesbehind School of Nursing

Entrance to Public Parking Garage
Parking areas restricted to "B" Parking Decal Holders
Parking areas restricted to "M" Parking Decal Holders
Other areas ere for "A", "C" and "G" Decals.
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First, the area surrounding the campus provides a supply of

housing units available to students. Consequently, a large number of

San Francisco's students live within easy walking distance of campus--63%

of students within one mile of campus.

Second, the campus environs offer attractive recreation and

some employment within easy walking distance of both on-campus residences

as well as off-campus housing.

Third, as shown in the following aerial photo, the "high-rise"

development of the campus means that students walk from class to class

and from building to building.

Finally, as shown in Map 23, campus policy on distribution of

parking permits prevents most students from parking on-campus and combines

with the considerable traffic and parking congestion in the campus environs

to discourage students from driving to campus.

D. TRANSPORTATION MODES

1. The mean (average) distance of all students' residences from

campus was 3.66, while the modal distance was within one mile. As shown

in Tables 65 and 66, in 1971-72, 1,667 students (63% of the enrollment of

2,647) lived on-campus or within one mile of campus; 238 (9%) lived within

1 to 2 miles; 265 (10%) within 3 to 5 miles; and 477 (18%) lived six or

more miles from campus.

2. Walking is the preferred mode of transportation among the students

on the San Francisco campus: As illustrated in Tables 65, 55, and 67, in

1971-72, about one-half of the San Francisco students walked to campus;

one-fourth used automobiles, one-eighth used public transportation and one-

eighth used other modes of transportation.
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3. Over the six-year period, 1965-66 to 1971-72, student travel

patterns at San Francisco remained fairly stable with three major exceptions.

As illustrated in Table 67, first the percentage of students using public

transportation doubled from 6% to 12%; second, the percentage of students

driving to campus dropped from 31% to 27%; finally, the percentage of students

walking declined from 55% to 51%.

4. The growth in the precentage of students using public transport ation,

combined with an increase in enrollment from 2,186 to 2,647 has meant that

the number of students traveling to campus by public transit increased from

131 in 1965-66 to 322 in 1971-72.

5. Enrollment growth also meant an increase in the number of students

walking--from 1,202 to 1,350--despite a decline in the percentage of students

walking to campus.

6. The number of students using other travel modes stayed approximately

the same in the six years surveyed. As illustrated in Table 67, the number

of students driving to campus remained constant at about 700, while bicycle

use was negligible.

7. One of the most interesting aspects of travel patterns of San

Francisco students is that although a very high percentage of students walked

to campus, it was only because avery high Rercentage of students lived on

campus or within one mile of campus and walking was very popular among these

students. As illustrated in Tables 65 and 66, for every 100 students living

within one mile of campus, only eight students drove to nqmpus, while 83

walked. (By comparison, at Berkeley, within one mile of campus, 4 out of 100

drove, and 72 out of 100 walked.)
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8. Walking was not as popular among students living more than one

mile from campus--only 14% of students living from 1 to 2 miles from campus

walked, while 41% drove and 22% used public transit. This suggests that

any decline in the number of students living within one mile of campus

and an increase in the number living beyond one mile will mean a shift of

transportation modes from walking to driving, and perhaps to public transit.

In the four years, from 1967-68 to 1971-72, this in fact happened.

9. As the percentage of students living within one mile of campus

decreased from 74% in 1967-68 to 63% in 1971 -72, the overall percentage

of students walking to campus decreased from 59% to 51%. At the same time

the overall percentage of students driving to campus increased from 22% to

27% and the percentage of students using public transit remained constant

at 11% to 12%.

It is worthwhile to note that during the period, 1967-68 to

1971-72, the number of students walking to campus remained stable at about

1,350, while enrollment increased by 358 students (from 2,295 to 2,647).

This constant student pedestrian population may mean that the student

housing in the San Francisco campus environs has reached a saturation level.

It also may mean that unless efforts are made to increase the

likelihood of students using other travel modes--particularly public

transportation--any increase in the number of students enrolled cr any

increase in the proportion of students living more than one mile from

campus will likely result in an increase in the number of students driving

cars to campus rather than an increase in the number of students walking.
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San Francisco -227-

E. VEHICLE OWNERSHIP

1. Although pedestrian transportation patterns are similar at the

San Francisco and Berkeley campuses, vehicle ownership patterns differ between

the two campuses. A higher percentage of students owned cars (69%) and a

lower percentage of students owned bicycles (16%) at San Francisco than at

Berkeley (53% and 327. respectively). This was because first, there was a

higher percentage of graduate and married students at San Francisco and,

second, the steepness of the environs and the congestion of the streets simply

discourage bicycling.

2. Bicycle ownership was slightly more popular among students living

one to two miles from cam us than among_students living farther away from

campus. As illustrated in Tables 68 and 69, one-fifth of students living

within one to two miles of campus owned bicycles, while one-eighth who

lived three or more miles owned bicycles.

3. Automobile ownership was substantial regardless of how far

students lived from campus. In 1971-72, 72% of students living within on

mile of campus and between 707. and 807. of all students living beyond two

miles, owned cars; this high car ownership rate was related to the high

marriage rates among the graduate and professional students at San Francisco2

and the students' needs for cars to get to a variety of urban activities in

the City of San Francisco and in the Bay Area Region.

4. At both Berkeley and San Francisco, however, bicycle ownership is

becoming_ more common. As shown in Table 70, in 1969-70, 6% of San

Francisco's students owned bicycles; in 1971-72, 16% owned bicycles.

`The San Francisco campus marriage rate of 37% in 1971-72, was nearly
double that of the University -wide average of 20.2%. See, Married Students:
A Study of Decreasing Marriage Rates and Family Sizes at the University of
California, Ira Stephen Fink and Joan Cooke, op. cit., p. 20.
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5. In contrast to growth in bicycle ownership, the percentage of

students owning cars remained about the same at about two-thirds of the

student population. In 1967-68, an average of 65% of the students owned

cars; in 1971-72, 69% of students owned cars.

6. The percentage of San Francisco' students owning bicycles (about

16%) was generally the same regardless of a student's class standing,

marital .talus, or sex.

7. The percentage of students owning automobiles varied considerably

among undergraduate and graduate students, married and single students, and

men and women. Table 71 indicates, for example, 13% of undergraduates and

17% of graduate students owned bicycles, while 48% of undergraduates and

73% of graduates owned cars; similarly, 15% of single students and 17% of

married students owned bicycles, while 61% and 82% respectively owned cars;

and, finally, 18% of men and 13% of women owned bicycles, while 81% of men

and 51% of women owned cars.

F. VEHICLE USE

1. Although bicycle ownership at the San Francisco campus has been

gradually becoming more popular, the use of bicycles as a mode of trans-

portation to campus has not. This suggests that the recent growth in

bicycle ownership at San Francisco has had less to do with the use of

bicycles as a mode of transportation and has been more related to the use

of bicycles for recreational purposes. Because Golden Gate Park, a major

city recreation area suited for bicycling, is located within the campus

neighborhood, it seems quite likely that students living in the vicinity

of the campus use their bicycles for recreation.

254



www.manaraa.com

T
A
B
L
E
 
7
1

S
T
U
D
E
N
T
 
V
E
H
I
C
L
E
S
 
K
E
P
T
 
A
T
 
S
T
U
D
E
N
T
 
3
E
S
I
D
E
N
C
E
 
B
Y
 
C
L
A
S
S
 
S
T
A
N
D
I
N
G
,

B
Y
 
M
A
R
I
T
A
L
 
S
T
A
T
U
S
 
A
N
D
 
B
Y
 
S
E
X

S
a
n
 
F
r
a
n
c
i
s
c
o
 
C
a
m
p
u
s

1
9
7
1
 
-
7
2

C
L
A
S
S
 
S
T
A
N
D
I
N
G

M
A
R
I
T
A
L
 
S
T
A
T
U
S

S
E
X

A
L
L

V
E
H
I
C
L
E

L
.

D
.

U
.
 
D
.

G
r
a
d
.

S
i
n
g
l
e

M
a
r
r
i
e
d

M
a
l
e

F
e
m
a
l
e

S
T
U
D
E
N
T
S

N
u
m
b
e
r
 
o
f
 
S
t
u
d
e
n
t
s

0
3
7
1

2
,
2
7
6

1
,
6
6
7

9
8
0

1
,
7
4
7

9
0
0

2
,
6
4
7

C
a
r

0
4
8
%

7
3
%

6
1
%

8
2
7

8
1
%

5
1
%

6
9
%

I

M
o
t
o
r
 
S
c
o
o
t
e
r
 
o
r
 
C
y
c
l
e

0
0

1
1

1
1

0
1

N
.,

:N
J

I

B
i
c
y
c
l
e

0
1
3

1
7

1
5

1
7

1
8

1
3

1
6

N
o
n
e

0
4
8

2
4

3
5

1
7

1
6

4
6

2
8

f
O
T
A
L

0
1
0
9
%

1
1
5
%

1
1
2
%

1
1
7
7

1
1
6
%

1
1
0
%

1
1
4
%

(
K
e
e
p
 
B
o
t
h
 
C
a
r
 
a
n
d
 
B
i
c
y
c
l
e
)

0
(
9
%
)

(
1
5
7
.
)

(
1
2
%
)

(
1
7
7
.
)

(
1
6
7
.
)

(
1
0
%
)

(
1
4
7
.
)

S
o
u
r
c
e
:

U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
a
l
i
f
o
r
n
i
a
,
 
O
f
f
i
c
e
 
o
f
 
t
h
e
 
A
s
s
i
s
t
a
n
t
 
V
i
c
e
 
P
r
e
s
i
d
e
n
t
-
-
P
h
y
s
i
c
a
l
 
P
l
a
n
n
i
n
g
,

S
t
u
d
e
n
t
 
H
o
u
s
i
n
g
 
a
n
d
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
S
u
r
v
e
y
s
,
 
1
9
7
1
-
7
2
.



www.manaraa.com

T
A
B
L
E
 
7
2

P
R
O
B
A
B
I
L
I
T
Y
 
O
F
 
V
E
H
I
C
L
E
 
O
W
N
E
R
S
 
U
S
I
N
G
 
T
H
E
I
R
 
V
E
H
I
C
L
E
S
 
F
O
R
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
T
O
 
C
A
M
P
U
S

S
a
n
 
F
r
a
n
c
i
s
c
o
 
C
a
m
p
u
s

1
9
7
1
-
7
2

O
n
-

C
a
m
p
u
s

W
i
t
h
i
n

1
 
m
i
l
e

1
-
2

m
i
l
e
s

3
-
5

m
i
l
e
s

6
-
1
0

m
i
l
e
s

1
1
-
2
0

m
i
l
e
s

2
0
 
+

m
i
l
e
s

T
o
t
a
l
/

A
v
e
r
a
g
e

N
u
m
b
e
r
 
o
f
 
S
t
u
d
e
n
t
s

5
5
6

1
,
1
1
1

2
3
8

2
6
5

1
0
6

2
1
2

1
5
9

2
,
6
4
7

P
e
r
c
e
n
t
 
w
h
o
 
o
w
n
 
c
a
r
s

5
4
%

7
2
%

7
7
%

7
1
%

7
0
7
.

7
5
%

7
4
%

6
9
%

P
e
r
c
e
n
t
 
w
h
o
 
d
r
i
v
e
 
c
a
r
s

9
7
.

8
%

4
1
%

5
8
%

5
9
%

6
5
%

6
9
%

2
7
%

P
r
o
b
a
b
i
l
i
t
y
 
o
f
 
c
a
r
 
o
w
n
e
r
s

d
r
i
v
i
n
g
 
t
o
 
c
a
m
p
u
s

0
.
1
7

0
.
1
1

0
.
5
3

0
.
8
2

0
.
8
4

0
.
8
7

0
.
9
3
.

0
.
3
9

P
e
r
c
e
n
t
 
w
h
o
 
a
w
n
 
b
i
c
y
c
l
e
s

9
%

1
9
%

2
2
%

1
3
%

1
4
%

1
3
%

1
3
%

1
6
%

P
e
r
c
e
n
t
 
w
h
o
 
r
i
d
e
 
b
i
c
y
c
l
e
s

0
%

2
%

4
%

1
%

0
%

0
%

0
%

1
%

P
r
o
b
a
b
i
l
i
t
y
 
o
f
 
b
i
c
y
c
l
e

0
.
0
0

0
.
1
1

0
.
1
8

0
.
0
8

0
.
0
0

0
.
0
0

0
.
0
0

0
.
0
6

o
w
n
e
r
s
 
r
i
d
i
n
g
 
t
o
 
c
a
m
p
u
s

a
E
s
t
i
m
a
t
e
d
 
b
a
s
e
d
 
o
n
 
o
t
h
e
r

c
a
m
p
u
s
e
s
.

I
n
c
l
u
d
e
s
 
s
o
m
e
 
s
t
u
d
e
n
t
s
 
w
h
o
 
d
r
i
v
e
 
c
a
r
s
 
o
w
n
e
d
 
b
y
 
t
h
e
i
r
 
f
a
m
i
l
i
e
s
.

S
o
u
r
c
e
:

U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
a
l
i
f
o
r
n
i
a
,
 
O
f
f
i
c
e
 
o
f
 
t
h
e
 
A
s
s
i
s
t
a
n
t
 
V
i
c
e
 
P
r
e
s
i
d
e
n
t

P
h
y
s
i
c
a
l
 
P
l
a
n
n
i
n
g
,

S
t
u
d
e
n
t
 
H
o
u
s
i
n
g
 
a
n
d
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
S
u
r
v
e
y
s
,
 
1
9
7
1
-
7
2
.



www.manaraa.com

San Francisco -234-

2. While in 1971-72, a higher percentage of students owned cars at

the San Francisco campus (69%) than at the Berkeley campus (53%), the

probability of students actually using the cars they own as transportation

to campus was similar. At both campuses there was probability that only

0.39 of the students who own cars would use them as transportation to

campus--while 69% of all students at San Francisco owned cars, only 27% used

them to drive to campus.

The data in Table 72 substantiates the observation that the

travel style of the campus--in this case a pedestrian one--is a greater

factor in determining the number of students driving cars to campus than

simply the number of students owning cars.

3. Among San Francisco students, 16% owned bicycles, yet only one

percent used them--a use probability of 0.06. The low bicycle use is the

result of vehicle congestion, the steep topography of the campus and its

environs, and the lack of security for unattended bicycles.

2 I.
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XIV. SANTA BARBARA

A. SUMMARY

Santa Barbara has been classified as a bicycle - oriented campus

because in 1971-72 over one-half of its students used bicycles to reach the

campus from their residences. A number of factors contributed to this

orientation, including the close proximity of available housing--80% of the

students lived within two miles of the campus, many of them in Isla Vista

which is within easy bicycling distance. The dispersion of campus buildings

also makes bicycling a convenient way to get from class to class, and the

environs are only moderately urbanized.

In addition, campus policies have actively discouraged the use of

automobiles and encouraged the use of bicycles. Parking permits are no

longer issued to students living within one mile of campus; letters have

been sent to incoming students asking them not to bring their cars with

them to Santa Barbara; and kiosks have been built at the two vehicular

entrances to discourage through-traffic across the campus and to make non-

permit parking illegal.

To encourage bicycling the campus has developed a system of bike

paths linking the campus with Isla Vista, as well as constructing four

vehicular grade separations to keep bicyclists safely away from motor

vehicles. Bike racks have also been made available around the campus.

These measures apparently have had a significant effect; there

has been a marked drop in the number of cars being driven to campus, and

the percentage of students keeping cars at their campus residences has

256
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risen much more slowly at Santa Barbara than at other campuses. A further

illustration of the importance of campus action was the startling increase

in the use of bicycles over the six-year survey period. Although in

1971-72, Santa Barbara had a slightly lower percentage of students who rode

bicycles than did the Davis campus (587. at Santa Barbara as compared to

64% at Davis), in 1965-66 Davis had already had 54% riding bikes, while

Santa Barbara had had only,26%. Thus, while the percentage at Santa Barbara

more than doubled, the number of bike riders at Santa Barbara actually

tripled as a result of enrollment increases.

Bicycle use gained in popularity at the expense of every other

form of transportation; the combined decreases in the percentages of

students using cars, public transportation and walking was almost exactly

equal to the increase in the percentage using bicycles.

More students at Santa Barbara owned bicycles than cars in 1971-72;

the opposite had been true only two years earlier. The ownership rate

decreased proportionately with distance from the campus; however, eight out

of ten students living within two miles kept bicycles, decreasing to five

out of ten students living between three and five miles, and to less than

three out of ten living beyond six miles. Car ownership rose to a peak

among students living 3 to 5 miles from campus and then tapered off.

As a student's class standing increased from lower-division to

upper-division to graduate, he or she was more likely to own a car and

less likely to own a bicycle. Similarly, married students and men owned

more cars and fewer bicycles than single students and women. A third of

the students kept both a car and a bicycle and, as with Davis, due to the

high number of bicycles, only a small percentage kept no vehicle at all;

in this case it was only one-tenth of the students.

2 (
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Students at Santa Barbara were also much more likely to bring the

bicycles they owned to campus (an 80% probability) than the cars they owned

(only a 30% probability); within two miles bicycle owners were 90% likely

to ride them to campus. However, for students living between three and

five miles, there was a sharp drop in the probability of riding a bicycle,

and cars became much more popular.

B. BACKGROUND

The 808-acre Santa Barbara campus and the residential sections of

its environs are in an unincorporated area of the South Coast Region of

Santa Barbaro County, while the Santa Barbara municipal airport, which hae

coterminous boundaries with the campus, is part of the City of Santa

Barbara. As shown in the aerial photograph and Map 24, the main off-campus

residential area for students, Isla Vista, adjoins the main (east) campus

on the west and is surrounded on three sides by Univ---"y property. Though

mostly unincorporated, the campus environs and its vicinity have been the

recent growth center of Santa Barbara County.

The campus and Isla Vista are somewhat remote from the urban

employment, commercial, and entertainment center of Santa Barbara and

public transportation is inadequate. The City of Santa Barbara is 10 miles

east of the campus.

Automobile traffic problems are compounded first by the Isla

Vista street system--the streets are narrow and poorly laid out--and

second, by the fact that the main campus has only two vehicular entrances,

both with "bottleneck" sections. A proposed extension of the Clarence

Ward Memorial Freeway through the campus was abandoned in 1969 due to

controversy over conservation of the slough which it would have crossed.

2
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PHOTOGRAPH 16

SANTA BARBARA CAMPUS, AERIAL VIEW, 1974

View looking north. Photograph by Pacific Western Aerial Surveys.
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MAP 24

SANTA BARBARA CAMPUS ENVIRONS

SANTA BARBARA

UCSBt

UNIVERSITY OF CALIFORNIA CAMPUSES ENVIRONS STUDY

2 G r.
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Santa Barbara County zoning for the environs is residential and

industrial-residential in the western and eastern sections, respectively,

and industrial in the north and northeast. Single- to multi-family

residential zones permit an overall range of densities from 4.3 dwelling

unit/net acre to 50 dwelling unit/net acre. The lowest are the southeast

section east of the airport (maximum: below 5 du/net acre; single-family

only). In the west section, maximum densities are somewhat higher (below

10 du/net acre) and multi- as well as single-family dwelling types are

permitted. The highest-density (up to 50 du/net acre) zone is in a small

area north of Isla Vista, on the north side of El Colegio Road. However,

all dwellings are only conditionally permitted.

Commercial zoning in the environs is in three locations west of

the campus--in Isla Vista, and on the east and west sides of Storke, Road

south of Hollister Avenue. Commercial uses from retailing to hotels and

motels are permitted. In all industrial zones, light industrial and

industrial research uses are permitted.

C. TRANSPORTATION ORIENTATION

At Santa Barbara, as at Davis, the substantial growth in the

popularity of bicycling was in part a consequence of environmental con-

ditions and in part a result of deliberate efforts by campus planners to

encourage bicycling. As the campus grew in enrollment, from 9,478 in

1965-66 to 12,239 in 1971-72, use of bicycles increased from 2,438

students (26%) to 7,072 (58%).

A comprehensive traffic and transportation survey for the Santa

Barbara campus completed by Wilbur Smith and Associates in 1966 observed:

263
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MAP 25

SANTA BARBARA CAMPUS (WILBUR SMITH)

BIKEWAY PROPOSAL
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"The Santa Barbara campus is ideally suited to cycling.
About 80% of the total student population (when the
campus reaches its peak enrollment of 20,000) will
reside within easy bicycling distance of the academic
campus. The campus is relatively level, encouraging
use of bicycles....Future use of bicycles is almost
certain to increase at a rate greater than student
enrollment."1

The conditions which have encouraged students to use bicycles at Santa

Barbara are generally similar to conditions which have encouraged students

to bicycle to campus at Davis. The site of the campus, isolated from the

higher density urban development of the City of Santa Barbara--South Coast

Region, but adjacent to the student-oriented housing community of Isla

Vista, as well as the flat terrain of the entire area, provides a congenial

setting for the bicycling orientation of the campus, as shown in Map 25.

Specifically, five conditions have helped stimulate the bicycle

orientation. First, a high proportion of students, 80%, live within

bicycling distance (two miles) of campus; second, as shown in Map 26, the

academic buildings are sufficiently dispersed on the campus to make bicycling

as preferable as walking; third, the campus environs area, aside from Isla

Vista, is only moderately urbanized, thus reducing hazardous traffic conges-

tion; fourth, the flat terrain of the campus and much of the environs makes

bicycling non-strenuous; and, fifth, the recognition by campus planners that

it would be wise to take advantage of the conditions noted above and

encourage students to use bicycles and to leave their cars at home. A number

of campus policies and programs have been initiated to this end.

-Wilbur Smith and Associates, Circulation and Parking Study,
prepared for the University of California, Santa Barbara, January 1966,

P. 52.
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One of the first measures the campus initiated in an attempt to

control the number of cars going to and from campus required that students

living within one mile of campus be denied campus parking permits.

Beginning in 1967-68, the campus did not issue permits to freshmen living

within one mile of campus. Each successive year the campus has denied

permits to the next higher academic class. Thus, by 1971-72, no undergraduates

living within one mile of campus were issued campus parking permits. As a

consequence of this policy, between 1966-67 when the measure was initiated and

1971-72 when it was totally in effect, driving to campus decreased from 20%

to 2% of the students or from 1,375 drivers to 153 drivers.

If the policy of eliminating parking permits for students living

within one mile of campus had not gone into effect, and the percentage of

students living within one mile of campus and driving to campus remained

the same in 1971-72 as in 1966-67, that is at 20%, then the number of

'",students driving to campus would have increased from 1,375 in 1966-67 to

1,537 in 1971-72. Thus, the campus policy may have had the effect of keeping

about 1,400 additional cars from coming to campus each day.

A second attempt to control the number of cars coming to campus

was begun in Spring 1969. At that time, kiosks were set up at the two

automobile entrances to the campus in order to reduce traffic through campus

to Isla Vista from the City of Santa Barbara and Goleta and to control

illegal parking. The kiosks had the effect of reducing the number of

automobile trips per day to campus per students who drove cars from 2.0

trips in 1969 to 1.4 in 1970. The kiosks also contributed to reducing

the number of students who would drive to campus and park illegally, if

even for a short period of time.

2'61)
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MAP 26

SANTA BARBARA CAMPUS OBLIQUE SKETCH

U C S 8 CAMPUS MAP
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MAP 27

SANTA BARBARA CAMPUS PARKING
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As a third effort to discourage students from bringing cars to

campus, in 1971-72 a letter was sent to all incoming students asking them

not to bring their cars to their on- or off-campus residences. Because,

compared with other campuses, automobile ownership among lower-division

students at Santa Barbara remained relatively constant, increasing only

from 30% in 1970-71 to 31% in 1971-72, this letter appears to have had

its intended effect.

In conjunction with policies to. discourage students from driving

cars to campus, Santa Barbara has initiated a number of programs to

encourage students to ride bicycles to campus. A circulation and parking

study prepared for the Santa Barbara campus by Wilbur Smith and Associates

in 1966, as shown in Map 25, proposed that In order to provide for bicycle

travel and to separate the bicycle flows from vehicular and pedestrian

movements, a completely separate system of bicycle paths [should] be

included in the circulation plan." Also, the study proposed construction

of grade separated pedestrian and bicycle underpasses at four locations

to eliminate potential conflict with motor vehicle traffic.

As a result of these two proposals--the bicycle path and the

grade separations--the campus developed an extensive system of paths for

exclusive bicycle use and also constructed four vehicular grade separations;

as shown in Maps 26 and 27, the system now links the campus with the adjacent

Isla Vista community. The campus also has provided bicycle racks for bicycle

storage on campus. These actions, in conjunction with increased enrollments

and policies discouraging car use, have resulted in a tripling of the

number of bicyclists coming to campus over a six-year period. In 1965-66,

2,438 (26%) students rode bicycles to campus; in 1971-72, 7,072 (587..) students

rode bicycles to campus.

2
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10
In conclusion, the substantial popularity of bicycles at the

Santa Barbara campus did not develop accidentally. A number of existing

conditions--flat topography, isolation of the campus from extensive urban

development, ability to separate pedestrians and bicycles from automobile

traffic, and ample number of student-oriented housing units within bicycling

distance--were conducive to the creation of a bicycle-oriented student

environment; however, positive action by the campus administration to

capitalize on these assets was needed to transform the campus from one

with an automobile orientation, to one where bicycles are now the dominant

mode.

D. TRANSPORTATION MODES

1. The mean (average) distance of all student residences from campus

is 2.57 miles, while the modal distance is within one mile.

As shown in Tables 73 and 74, in 1971-72, 7,701 students (63% of

the enrollment of 12,238) lived on-campus or within one mile of campus; an

additional 2,081 (17%) lived within 1 to 2 miles of campus; 734 (6Z) lived

within 3 to 5 miles and 1,713 (14%) lived six or more miles from campus.

2. At Santa Barbara, a majority of the students use bicycles as

their preferred mode of transportation to campus.

As illustrated in Tables 73, 74, and 75, in 1971-72, approximately

6 out of 10 Santa Barbara students used bicycles; 2 out of 10 walked to

campus and 2 out of 10 used automobiles (were car drivers, car passengers,

or came in car pools).
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3. While bicycles have been the dominant mode of transportation at

Davis for some time--54% of students rode bicycles to the Davis campus in

1965-66--there was a considerable growth in bicycle use at Santa Barbara

in just the two-year period, 1969-70 to 1971-72.

As illustrated in Table 75, in 1965-66, 26% of students bicycled

to Santa Barbara campus; in 1969-70, 38% of students bicycled to campus;

however, by 1971-72, 58% of students bicycled to campus. Because of the

substantial growth in campus enrollment, from 9,378 in 1965-66 to 12,239

in 1971-72, the number of bicycles on campus at Santa Barbara nearly

tripled during the same period, from 2,438 to 7,072.

4. AS the percentage of students bicycling to campus increased over

the six-year period, 1967-68 to 1971-72, a substantial decrease in the

number and percentage of students who drove cars or walked to campus took

place.

This meant that despite an enrollment increase of 2,841, the

4
number of students driving to campus dropped from 3,282 in 1965-66 to 2,370

in 1971-72 and the number of students walking to campus declined from 3,095

to 2,387.

5. The decrease in zar drivers, car passengers, and walkers, when

coupled with the 3% decrease in the percentage of students using public

transportation, adds up almot exactly to the increase in bicycle use.

In 1965-66, 35% of students drove to campus (or came as passengers

in car pools), 337.. walked, and 26% bicycled. By 1971-72, only 20% used cars,

while 19% walked, and 58% bicycled to campus. The 29% decrease in drivers

and walkers was offset by the 28% increase in bicycle riders.
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E. VEHICLE OWNERSHIP

1. Reflecting the increasing popularity of bicycles at the Santa

Barbara campus, in 1971-72, more students owned bicycles (71%) than cars

(527..). Only two years earlier, in 1969-70, 50% owned bicycles, while

56% owned cars. Tables 76, 77, and 79 show that more than one-third of

all students (35%) owned both cars and bicycles; about one-tenth of all

students (11%) did not own any vehicles and only 1% of the students owned

motorcycles or motor scooters.

2. The probability that a student would keep a bicycle was directly

related to the distance the student lived from campus. As shown in Table 76,

bicycles were most popular among students living within two miles of campus,

retaine4 their popularity among students living 3 to 5 miles from campus,

but among students living beyond six miles the popularity dropped markedly- -

in 1971-72, about 80% of students living within two miles of campus kept

bicycles, as did 51% of students living 3 to 5 miles from campus, but

beyond six miles from campus only about one-quarter of the students kept

bicycles.

3. At Santa Barbara, like Davis, bicycle ownership was more popular

among lower- division students than upper-division students and more popular

among upper-division students than graduate students. As shown in Table 79,

in 1971-72, 83% of lower-division students kept bicycles; 73% of upper-

division students and 56% of graduate students kept bicycles. More single

students (76%) than married students (64%) kept bicycles and more women

(82%) than men (69%) kept bicycles.
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4. The slight increase in the percentage of students keeping cars

and the large increase in the percentage keeping bicycles',- has resulted in

a significantly increased percentage of students keeping both cars and

bicycles since 1967-68. As illustrated in Table 78, in 1967-68, 24% of

Santa Barbara's students kept both cars and bicycles; in 1971-72, 35% of

students kept both.

5. During, the period, 1967-68 to 1971-72, and as shown in Table 78,

the decrease in the percentage cf students who did not own any vehicle

decreased from 20% to 11%. It is presumed that many Santa Barbara students

who previously would not have owned any vehicle have now become bicycle

owners.

F. VEHICLE USE

1. One of the characteristics of a bicycle-oriented campus is that if

a student owns a bicycle, there is a good chance he will use it as trans-

portation to campus; but if he owns a car, there is a low probability he will

use it as transportation to campus.

As shown in Table 80, 82% of the Santa Barbara bicycle owners used

their bicycles for transportation to campus, while only 31% of car owners,

used their cars. Stated another way, while 7 out of 10 students kept

bicycles at Santa Barbara, 6 out of 7 students used their bicycles for

transportation to campus. By contrast,. 5 out of 10 students kept cars, but

on an average fewer than 2 of these 5 students used their cars for trans-

portation to campus.

2. The probability that a student would use the vehicle he or she

owned varied considerably depending on the distance the student lived from

campus. As shown in Table 80, bicycle use was highest among students

28o
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li%Ing within two miles of campus, and remained substantial among students

living 3 to 5 miles from campus. Among students living within one mile of

the Santa Barbara campus there was a 91% probability they would use the

bicycle they owned as transportation to campus; 86% of students living

1 to 2 miles from campus who kept bicycles and 417. of students living 3 to

5 miles from campus who kept bicycles rode them to campus.

3. Car use was lowest among students keeping_cars and living within

two miles of campus but increased substantially among students keeping

cars and living within three to five miles from campus. Only 4% of the

students living within one mile and 21% of students living 1 to 2 miles

from campus who kept cars used them as transportation to campus; but,

72% of students living 3 to 5 miles and more than 90% of the students

living six or more miles from campus who owned cars used them.
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XV. SANTA CRUZ

A. SUMMARY

Santa Cruz is unique among the University of California campuses

because it has two dominant modes of transportation rather than one. In

1971-72, close to one-half of the students drove, rode or car pooled to

campus, while another one-third used public transportation.

The driving orientation at Santa Cruz has been stimulated by factors

which are similar at other auto-oriented campuses--a relatively large per-

centage of students living at substantial distances from the campus, campus

buildings located far apart,and available parking on campus. In addition,

the steepness of the environs discourages bicycling or walking. The

popularity of public transportation, on the other hand, is due almost

entirely to development efforts of the administration and the students,

first with a minibus system around the campus, and then with a student subsidy

to the city bus system and the addition of a feeder bus line from the city

to the campus.

The public transit seems to have drawn its student passengers

primarily from studentd who formerly were car passengers, including hitch-

hikers, and to a lesser extent from pedestrians. At the same time, the

public transit did not reduce the number of car drivers, although the bus

system has helped keep the number of cars coming to campus at a constant

level. The major impact the buses had was limited by growth in campus

enrollment which resulted in students living farther away from the campus,

beyond the distances at which public transit has its greatest effect.
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With less than thirty percent of the students keeping cars,

Santa Cruz students had the lowest car ownership rate of any campus.

This rate was less than half of the University-wide average. One reason

is due to Santa Cruz being almost entirely an undergraduate campus and

thus following the general pattern of other campuses in that students of

lower academic class levels are leas likely to own cars. .However, those

Santa Cruz students who did own cars seemed quite immune to the lure of

public transit; although less than the heavily-automobile-dominated campuses,

Santa Cruz students had a high probability, eighty percent, that a car

owner would use his car for transportation to campus. At the same time

Santa Cruz also had the highest percentage of students who owned no vehicle

at all.

B. BACKGROUND

Santa Cruz, one of the three new campuses of the University of

California (Irvine and San Diego are the other two), opened in fall 1966.

In 1965-66, Santa Cruz had an enrollment of 638 students. By 1971-72,

enrollment had increased to 4,209.

The Santa Cruz campus, imitative of the concept of the English

universities of Cambridge and Oxford is built as a series of residential

colleges. Each of the separate colleges is built around a central core of

campus-wide facilities--the various laboratory and classroom buildings,

central services, the library and the performing arts building. The pur-

pose of the residential college concept is to provide students with a com-

bined living/learning environment. To date, as shown in Map 28, six

colleges have been built and the seventh is in the construction stage.
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View looking north. Photograph by Pacific Resources, Inc.
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Each college is separated from the others by hills and strands

of redwood trees and each possesses a distinct architectural individuality.

As illustrated in the campus map, many of the colleges are located a

considerable distance from one another--ranging from one-fourth to one mile

apart. Arterial roads connect the campus to the City of Santa Cruz and

secondary roads connect the six colleges with each other and with the

central core of the campus.

As shown in Map 29, the developed portions of the 2,001-acre

Santa Cruz campus are within the City of Santa Cruz, while the remainder of

the campus is under Santa Cruz County jurisdiction. The aerial photograph

illustrates that virtually all of the campus environs remain in open use,

including the 1,737-acre Cowell Redwoods State Park which annually attracts

240,000 visitors but has no direct access to the campus. Large holdings of

the Cowell Foundation and other owners surround the campus to the east and

west.

The campus environs area has experienced moderate urban growth

since enrollment of the first group of students in 1965. A 160-lot sub-

division and a small convenience shopping center south of the Bay Street

entrance of the campus have been the major additions to preexisting urban

development since 1963. An elementary school and a church are located

next to the southeast corner of the campus on High Street and further east

is a group of churches. The primary area of campus-community interaction

is those neighborhoods south of the campus.

One major issue affecting the campus is the severe housing

shortage in Santa Cruz, a result of increasing competition by elderly,

14w-income, and student groups for accommodations and of declining new-

housing construction rates. As a result, stud& residences are scattered

throughout the entire county.
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NAP 29

SANTA CRUZ CAMPUS ENVIRONS

SANTA CRUZ

UCSC

UNIVERSITY OF CALIFORNIA CAMPUSES ENVIRONS STUDY
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Zoning in the south and southeast sections of the environs is

primarily single-family residential. The only commercial and industrial

zones are also in these areas. The remainder is a mixture of agricultural,

single-family residential and rural residential zones. The lowest resi-

dential densities (maximum: under five dwelling units/net acre; single-family

. residential only) are along the southern and part of the northwestern campus

borders and along State Highway 9 in the northeast. With minor exceptions,

other residential areas are single-family residential (maximum: under ten

du/net acre). Multi-family as well as single-family zones of up to 22 du/net

acre may be found in the south section of the environs--rather far, however,

from the campus.

The principal commercial zone is along State Highway 1 from Swift

Street eastward to the junction with State Highway 17. Only retailing,

personal and professional services are permitted in the eastern half of this

area, while in the western, other commercial uses are also permitted. A

smaller commercial zone south of the campus on High Street permits a range

of uses. One large heavy industrial zone isro-t-dt-ed- at-the'tarrction

State Highways 1 and 9, and a smaller area is south of State Highway 1.

C. TRANSPORTATION ORIENTATION

Santa Cruz, unlike other campuses in the University, is clearly

bimodal in its transportation orientation. All campuses except Santa Cruz

have one dominant student travel mode used by a majority of their students;

Santa Cruz has two--cars and public transit.

The campus environs conditions which have encouraged the auto-

orientation of the Santa Cruz campus are similar to features observed at

2 8
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other campuses with a car orientation: namely (1) a large proportion of

students living in housing beyond the immediate campus environs; (2) a

steep and hilly campus environs terrain which discourages walking or

bicycling; (3) a spread-out campus distant from the city (as shown in the

aerial photograph and Map 29),and a, lack of intensity of development in

the campus environs makes travel by foot or bicycle inconvenient; and, (4)

provision of a significant amount of parking for the campus population.

These conditions, in 1971-72, encouraged as many as 47% of the student body

to travel to campus by car, including 28% of the students who were car

drivers, 16% who were car passengers, and 3% who came in car pools.

In contrast to these conditions, which encourage an auto-orientation,

the campus' public transit orientation was stimulated by different circum-

stances. The dominant factor encouraging public transit use at Santa Cruz

was a decision on the part of the campus administration to advocate a form

of transportation other than the automobile. As a consequence of campus

efforts, in 1971-72, 36% of Santa Cruz students used public transportation

for-travel-to-eampus.

Several years of considerable effort were involved in initiating

this public transit system. To improve transportation on the campus itself,

in 1968-69 the campus instituted a minibus system, as shown in the photos.

The minibus circled the campus and provided students with transportation

from class to class. By 1969-70, it became obvious to campus administrators

that a more comprehensive approach to campus transportation problems was

necessary. The campus officials met with City of Santa Cruz administrators

and agreed that it would be feasible to expand the city bus system to serve

the campus. In 1970, students, eager to experiment with the public transit

290,
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City bus along Glenn Coolidge Drive.
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PHOTOGRAPH 19

SANTA CRUZ CAMPUS, SANTA CRUZ

METROPOLITAN TRANSIT DISTRICT BUS

20
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MAP 30

SANTA CRUZ CAMPUS BUS ROUTE

U.C.S.C. ROUTE
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MAP 31

SANTA CRUZ METROPOLITAN TRANSIT

DISTRICT ROUTE
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proposal, voted to assess themselves $3.50/quarter or $10.50/year tc

subsidize the city bus system. This subsidy allowed the students to ride

the city bus system free upon showing proper student identi'tcation. The

Santa Cruz metropolitan Transit District provides bus service to campus

every 90 minutes (see Maps 30 and 31).

D. TRANSPORTATION MODES

1. The mean (average) dis'tance of ill'student residences from campus.

is 3.29 miles, while the modal distance is within one mile.

As shown in Tables 82 and 83, in 1971-72, 1,936 students (48% of

the enrollment of 4,209) lived on-campus; 295 (7%) lived within one mile of

campus; 379 (9%) lived within 1 to 2 miles; 842 (20%) lived within 3 to 5

miles; and 757 (18%) lived six or more miles from campus.

2. Public transit was the mode of transit preferred by 36% of Santa

Cruz students as a direct result of actions by the city, campus, and

students, beginning in September 1970, to run a Santa Cruz Metropolitan

Transit District bus connecting the campus with the City of Santa Cruz.

As illustrated in Tables 81, 82 and 83, in 1971-72 slightly less

than four out of ten Santa Cruz students used public transit to travel to and

from campus, five out of ten students used automobiles (28% were car drivers,

16% were car passengers, and 3% were in car pools), one out of ten walked,

and the remainder bicycled or used motor scooters or motorcycles.

3. Public transit and cars are both popular among students living

within five miles, while the car dominates travel patterns for students

living six or more miles from campus. This is detailed in Tables 81 and 82.

2 qL.
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4. The effect of the new transit plan on student travel modes was

substantial. As illustrated in Table 83, after the bus line went into

operation, the most significant change in travel patterns at Santa Cruz was

a six-fold increase in the percentage of students riding public transportation

(from 6% in 1969, to 36% in 1971), and a 16% decrease in the percentage of

students who were car passengers (from 34% in 1969, to 18% in 1971).

5. The most significant change in student travel patterns at Santa

Cruz since the inception of the public transit system has been the shift in

'StUdent. travel-modes -frorrhitchhikingor-arriving-encampus_As A car passen-

ger to the use of public transit.

Table 83 shows the decrease from 1969-70 to 1971-72 in percentage

of students who were car drivers (by 4%) or were in car pools (by 2%); who

traveled by motorcycles or motor scooters (1%); or, who walked to campus

(8%). These decreases, however, have not been as dramatic as the 162

decrease in students who came to campus as car passengers; some of these

358 car passengers were also formerly hitchhikers.

6. The impact of the bus system on reducing the total number of

students driving cars to campus, while noteworthy, has been somewhat limited.

In 1969-70, 989 (32%) drove cars, in 1971-72, 2,150 (28%) drove cars. There

are two reasons for this relatively stable auto use: first, absolute enroll-

ment increases (from 3,092 to 4,209 students) partially cancelled out the

. magnitude of the measured decrease in the percentage of students driving to

campus; second, the large increase in the number and percent of students

living off campus, from 1,206 (39%) in 1969-70 to 2,273 (55%) in 1971-72,

resulted in considerably more off-campus students driving to campus.

29u
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7. The results of the Santa Cruz efforts show that the number of

cars coming to campus can be reduced by increasing, the number of students

living on-campus, and by providin an alternative means of transportation.

With the addition of the public transit, the increase in the per-

cent of students living off-campus from 39% in 1969-70 to 55% in 1971-72

has meant only an additional 160 cars coming to campus. Had the pre-transit

travel distribution continued, the increase would have been closer to 300

additional cars on-campus; thus, 140 fewer cars came to campus than would

have, had the transit not been operating.

Table 84

PERCENT OF STUDENTS USING PUBLIC TRANSPORTATION OR DRIVING
BY DISTANCE OF STUDENT RESIDENCE FROM THE SANTA CRUZ CAMPUS

Distance of
Student
Residence
from Campus

Number
of

Students

Santa Cruz Campus
1971-72

Number of Percent of
Students Students
Using Public Using Public
Transport. Transport.

Number of
Students
Driving
to Campus

Percent of
Students
Driving
to Campus

On campus 1,936 794 41% 310 16%

0-1 mile 295 121 41 47 16

1-2 miles 379 133 35 79 21

3-5 miles 842 362 43 236 28

6-10 miles 421 97 23 236 56

11-20 miles 168 15 9 116 69

20 + miles 168 6 9 124 74

Total/Average
All Distances 4,209 1,528 36% 1,148 28%

30o
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The previous table illustrates that if the trend to live

considerable distances (6 or more miles) from the campus continues, and

enrollments increase, the number of cars driven to campus will also increase.

Similarly, if the on-campus or near-campus (5 miles or less) population

increases, the number and percentage of students using public transportation

should also increase.

E. VEHICLE OWNERSHIP

1. Santa Cruz students have consistently displayed vehicle ownership

patterns'which are quite different than those at the other campuses. First,

in 1971-72, car ownership rates at Santa Cruz were the lowest of any campus;

second, a higher percentage of Santa Cruz students did not own either a car

or a bicycle; and third, dual (car/bicycle) ownership rates were the lowest

of any campus.

2. Between the opening of the campus in 1965-66 and through 1971-72,

only about one in three Santa Cruz students brought a car to campus. As

shown in Tables 85, 86, and 87, in 1965-66, 27% of the students kept a car;

in both 1969-70 and 1971-72, 35% of students did. This compares to a nine-

campus average car ownership rate of 58% in 1971-72, with a high of 74%

at Irvine.

3. Consistent with experiences at other campuses, bicycle ownership

at Santa Cruz increased considerably between 1969-70 and 1971-72. The per-

cent of bicycle owners increased from 16% to 28% and the number of bike

owners increased from 495 to 1,193.
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4. During the last four years surveyed, about one-half of the Santa

Cruz students did not keep a vehicle at all. In 1967-68, 53% of Santa Cruz

students had no vehicle; in 1971-72, 45% had none. By comparison, the

University-wide average was 24%.

Finally, in 1971-72, only 10% of the students at Santa Cruz kept

both'a car and a bicycle. This compared to a nine-campus average of 23%.

5. One, reason for the low vehicle ownership rates is the dominant

undergraduate academic class standing of Santa Cruz students. As shown in

Table 64, in 1971-72, 95% of the Santa Cruz enrollment was undergraduate,

divided almost evenly between lower-division and upper-division students.

While lower-division students do not generally keep cars (only 37% of all

University of California lower-division students had a car in 1971-72), at

Santa Cruz only 202 of lower-division students had cars. The 1971-72 car

ownership rates were likewise lower for other Santa Cruz students: 42%

for upper-division students and 61% for graduate students, compared to 60%

and 78% for all University upper-division and graduate students respectively.

6. Car ownership rates increased as students lived farther from

campus. As noted in Table 86, 60% of those living 6 to 10 miles from campus

kept cars, as did 72% of the students living 11 to 20 miles, and 74% of

students living more than 20 miles. This reflects the fact that bus service

is not generally available beyond six miles from campus.

7. Despite these car ownership rates, which were not too different

from University-wide averages, the percentage of Santa Cruz students who

did not keep any vehicles_,_ regardless of the distance of their residence

from campus, was nearly double that of all University campuses. For example,
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in 1971-72, 52% of Santa Cruz students living on campus had no vehicle,

compared to 35% University-wide, similarly 49% of Santa Cruz students

living within one mile of campus had no cars, compared to 26% of all

University of California students.

Part of the cause of the lower car ownership at Santa Cruz can

be gleaned from data taken from a 1966 economic impact study of Berkeley

and Santa Cruz.
1

On average, a student's non-housing expenditures at

Berkeley were double those of Santa Cruz students ($2,910 to $1,140). The

differences of the urban metropolitan setting of Berkeley vs. the suburban

location of Santa Cruz meant fewer opportunities for shopping, entertain-

ment, and recreation which would require a car.

F. VEHICLE USE

1. Although a functional public transit system had been developed

to serve the Santa Cruz campus, most students who owned cars did not use

public transit but instead used their cars to travel to campus. (This

phenomenon has also been observed at each of the other automobile-oriented

campuses.) As shown in Table 89, for every 100 students at Santa Cruz,

only 35 owned cars, but as many as 28 of them were used daily for transpor-

tation to campus; this resulted in an 80% probability of car use by car

owners, a figure exceeded only by the two completely automobile-oriented

campuses-- Irvine (89%) and San Diego (85%).

2. In a complementary manner, students who used public transportation

to get to campus did not own cars. The number of transit passengers and

1
The Community Impact of the University of California's Berkeley

and Santa Cruz Campuses. A staff report by Ira Stephen Fink. (Berkeley:
University of California, Office of the President, 1967.)
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car drivers exceeded the number of car owners, suggesting that if the Santa

Cruz campus wanted drastically to reduce the number of students driving

cars to campus and increase the number of students using public transporta-

tion, it would be useful to limit the number of students who have cars at

campus.

3. To the extent that public transit will reduce the need for a

student to have a car, one might expect car use at Santa Cruz to be kept

moderate; however, it would appear from the data in this study that because

transit appeals most to off-campus students who do not have cars and who

would otherwise hitchhike, walk, or arrive on campus as a car passenger,

cars are still needed at Santa Cruz. Thus, to the degree that a Santa Cruz

student needs to get to employment, recreation, shopping and entertainment

which is not served by transit, he would probably travel by car. Likewise,

if the campus develops more graduate programs, the probability of increased

car ownership and car use would be quite noticeable at Santa Cruz.
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APPENDIX A: SELECTED AND ANNOTATED RECOMMENDATIONS FROM THE STUDY,
BALANCED TRANSPORTATION PLANNING FOR SUBURBAN AND ACADEMIC COMMUNITIES

I. GENERAL RECOMMENDATIONS FOR CITIES AND INSTITUTIONS

A. AUTOMOBILE USAGE

1. Employers, colleges and school districts should consider
imposing vehicle registration charges for employees and students instead
of absorbing the cost of parking themselves.

2. Determined efforts should be made all by institutions -
including retailers - to ensure that employees, students, visitors and
customers are fully informed as to all alternative modes of travel to
autos for reaching their respective locations. A coordinated approach
in cooperation with local Chambers of Commerce should also be considered.

3. Zoning ordinances in the City Municipal Codes relating to
provision of parking spaces should be made more flexibile and provide
institutions with an incentive to encourage alternate forms of travel to
single-rider auto usage.

4. Employers and colleges should take the initiative in
encouraging formation of car pools and instituion of charter bus services,
being prepared to combine forces with other closely located institutions
to provide a larger base of operations.

B. PUBLIC TRANSIT

1. Cities, in cooperation with local Chambers of Commerce,
should develop public awareness of local transit services as community
assets, and seek the assistance of retailers, employers, schools and
colleges in stimulating patronage.

2. Distinctive new bus stop signs should be designed with a
view to making them more conspicuous--especially for pedestrians. Con-
sideration should also be given to affixing route and schedule information
to a majority of stops, notably those likely to attract casual patronage.

3. Consideration should be given to variations in the routing
structure of buses at different times of day, in order to better meet
traveler needs.

1
Balanced Transportation Planning for Suburban and Academic

Communities: A Case Study of the Midpeninsula Region of the San Francisco
Bay Area. Final Report of the Stanford (University) Workshop on Transportation
Planning. Edited by Christopher H. Lovelock. Stanford, California: Stanford
Workshops on Political and Social Issues (SWOPSI), 590A Old Union, Revised
December 1971, pp. 4.16-4.28.
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4. An evaluation should be undertaken of instituting a "grid"
type route network for buses, using direct north-south and east-west
routes in places of present loops and diversions.

5. Transit lines should be encouraged to experiment with
promotional fare schemes designed to boost patronage on the buses during
off-peak hours.

6. Institutions having employees or students known to commute
significant distances to work should take the initiative in encouraging
and facilitating formation of commuter bus charters.

7. Visitor maps to the area, showing transit routes and points
of interest, should be displayed at transit terminals and other key locations
in the city.

8. Schedules and maps should indicate interchange points with
other transit services.

9. Consideration should be given to the feasibility of
arranging reduced rate transfers between the services of various transit
companies.

C. BICYCLING

1. Local city ordinances should be amended to require provision
of bicycle parking facilities in the vicinity of all offices, stores, banks,
theaters, and other institutions generating more than a defined minimum
level of employee or visitor traffic.

2. Consideration should be given by local cities and institutions
to provision of bicycle lock-up facilities in the vicinity of transportation
terminals and other publically accessible locations where bicycles may be
parked all day (or night). Such facilities should be designed to protect the
entire bicycle from theft and weather, and might be financed by a user rental
charge.

3. Local police forces should coope.7ate to draw up and publish
guidelines for bicycle lock quality standards, and encourage retail outlets
in the area to stock only those locks which meet these minimum standards.

4. Periodic publicity campaigns should be undertaken by local
polic.. forces and institutions to persuade bicycle owners to take elementary
security precautions to prevent theft of their bikes.

5. Consideration should be given to instituting and enforcing
(a) compulsory bicycle registration in all local police jurisdictions, and
(b) a regulation that no retail store might purchase a second hand bicycle
for resale unless its owner could produce proof of ownership.

6. City and County traffic departments should clearly identify
bicycle crossings, with warning street markings or notices for both car-
drivers, pedestrians and bicyclists.
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7. Occasional publicity campaigns should be undertaken at
both the city and institutional (i.e., school, college, employer) level to
encourage safer bicycling habits.

D. LAND DEVELOPMENT AND TRAFFIC DEMANDS

1. In evaluating campus use alternatives, detailed studies should
be made of the ability of various forms of mass transit services to reduce
automobile usage and congestion (and thereby the need for new and/or enlarged
highways) resulting from new developments.

2. The campus should initiate studies to.determine the environ-
mental impact of possible new highway and parking lot construction on campus
lands.

3. Before any further commercial or residential land development
is permitted in the campus environs, a careful analysis should be made of
both its short and long-term economic consequences for all segments of the
community.

4. Studies should be initiated, with campus participation
at both city and regional levels, to ascertain the potential that staggering
working hours has for reducing peak traffic demands.

II. SPECIFIC RECOMMENDATIONS FOR UNIVERSITIES

A. REGISTRATION AND PARKING FEES

1. All free parking on campus should be eliminated except for
handicapped drivers and emergency vehicles, and a compulsory annual car
registration fee should be levied on all students, faculty and staff wishing
to park their vehicles on campus.

2. Motorcycle registration fees should be set at twenty-five
percent of the car registration fee, rounded down to the nearest dollar.

3. The campus should be sensitive to the possibility of individual
hardship resulting from imposition of vehicle registration fees in that it
may be appropriate to consider offsetting salary increases for staff members
in the lowest salary brackets.

B. ROADS AND PkRKING LOTS

1. A moratorium should be declared on all further parking lot
construction on campus, in order that the alternatives may be thoroughly
evaluated.

C. ENCOURAGEMENT OR ALTERNATIVES TO CARS

1. The campus should draw up a policy/plan for reducing the
ratio of commuting cars to faculty, staff and students on the main campus
by fifty percent over the next five years, and initiate whatever studies are
necessary to help achieve this goal.
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2. All resident students registering a car should be provided
with assigned parking spaces by their residences. However, residents
wishing to park elswhere on campus should be required to buy a second sticker
or pay visitors' fee.

3. To reduce the number of cars coming on campus, the campus
should make vigorous efforts to encourage car pooling by faculty, staff and

students. For maximum effectiveness, matching rides and riders should be
done at both department and campus-wide levels.

4. Reserved, preferential locations should be provided for regis-

tered car pools. Each car pool would pay the price of one car registration
for use of a designated space, but more than one sticker would be issued in
the event that members of the pool possessed several cars and wished to rotate
use of them.

5. Close-in parking locations should be provided for motorcycles

and for the handicapped.

6. The campus should carefully monitor all changes initiated to
evaluate their impact and to see whether they are having the desired effect.
(A flexibile approach allowing for modifications to policy will enhance the
likelihood of success.)

U. PUBLIC TRANSIT

1. The campus should erect large, eye-catching signs to identify
all transit bus stops on the campus. These signs should carry route and
departure information, and plans for their construction should be initiated

as soon as possible.

2. The campus should erect weather-proof bulletin boards and
display on them the schedule of all public transport companies serving the

campus.

3. The campus should agree to initiate and initially to sub-
sidize new charter bus services from neighboring communities, if campus
commuters express interest in the service.

4. The campus should create a transportation office, which will
be financed by vehicle registration 'fees and parking fines, and which will
publicize and arrange chartered buses and car pools for present and prospective

campus commuters.

5. The campus should arrange for the sale, on campus, of the
tickets, tokens, and passes of the public transport companies in the campus

area. The proposed transportation office could prove this convenience.

6. The campus should give increased emphasis to a study of
intracampus transit networks and monitor developments at other colleges and

universities.
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7. The campus should take steps to ensure that all newcomers- -
faculty, staff and students--are fully informed as to the availability of
public transit and regular charter services to the campus and its environs.

E. BICYCLE-PEDESTRIAN FACILITIES

1. The campus should actively study other possibilities for nre
recreational bike and pedestrian paths on campus in conjunction with interested
members of the campus community and representatives of local city and recrea-
tional organizations.

2. After consultation with all relevant interest groups, the
campus planning office should draw up a master plan for bicycle and pedestrian
paths on campus land.

3. New bicycle paths should be constructed to high standards,
on proper foundations, even if this means a slower program of path construction
that would be the case with less expensive paths.

4. Weather-protected, individual bicycle lock-up facilities
should be installed at all dorms and made available at modest quarterly
rental charges.

5. A survey should be conducted among bicycle commuters (faculty,
staff and students) to see if there is a demand for such' facilities from non-
resident bicyclists too.

6. To facilitate return of lost or stolen bicycles, consideration
should be given to compulsory, one-time registration of all bicycles on
campus and also to the question of what level of fee should be charged for this.

F. SAFETY, SECURITY AND ENFORCEMENT

1. Traffic enforcement officers should enforce legal standards
relating to vehicle noise and pollution control, with a view to preventing
violations which impair the quality of life on the campus.

2. Periodic safety campaigns should be initiated on campus,
aimed at improving driving manners and observance of highway regulations as
well as encouraging correct parking procedures and maintenance of vehicles
in good order. Particular attention should be devoted to motorcycles and
enouragement given to wearing of protective headgear.

3. To imporve identification and elimination of traffic danger
spots, the campus police department should complement its present accident
tile index with a large wall map on which points at which accidents have
occurred would be marked by color-coded pins.

4. Signs should be posted at all points on campus where a bicycle-
pedestrian path crosses a road, warning motorists to look both ways for bicyclists

and walkers. (Signs are also needed to warn bicyclists and pedestrians to

watch for cars.)
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S. Periodic safety campaigns should be launched directed at
bicyclists. They should be encouraged to use bicycle paths rather than
roadways wherever possible, observe standard highway regulations when
bicycling on streets, use front and rear lights after dark and maintain
their bikes in good order.

6. To help curtail campus robberies, consideration should be
given to overnight and weekend closure of certain side streets and service
roads in the vicinity of the dorms and other theft-prone buildings.

G. RELATIONS WITH OUTSIDE AGENCIES

1. The campus planning office should work closely with adjacent
cities and other public agencies to develop a regional bike route system.

2. The campus should negotiate with the city to conduct an
experiment whereby in exchange for a small lump-sum payment by the campus,
students, faculty and staff would be permitted to use bus service at a
reduced rate.

3. The campus should establish contacts with outside transporta-
tion committees to ensure that the needs of the campus are satisfactorily
met by any future extension of public transit services.

4. The campus should study any new proposals for establishment
of a mass transit disLLict to be able to express publically a position on such
proposals.

5. The campus should actively encourage those departments and
graduate schools with expertise relevant to the field of transportation
planning to work closely with local county and city agencies toward bolution
of the arca'a transportation problems.
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APPENDIX B: UNIVERSITY OF WASHINGTON
TRANSPORTATION POLICY1

RESOLUTION

WHEREAS, the Board of Regents recognizes that the Un
Washington generates substantial commuter, business, service, t
visitor traffic and that the University therefore has a responsib
participate with the City of Seattle, the communities surrounding the campus,
and other governmental agencies in the development of both short- and long-

- range transportation plans, and

WHEREAS, the President appointed an ad hoc Committee on Transportation
Policy in September, 1972, pursuant to a Board of Regents resolution of
August 18, 1972, to develop a recommended transportation policy, and

WHEREAS, the committee after receiving input from throughout the
community has submitted its report to the President and the Board has con-
sidered the committee's report and the recommendations of the President.

THEREFORE, BE IT RESOLVED, that the Board of Regents (1) accepts
the report of the ad hoc Committee on Transportation Policy dated May 14, 1973,
and commends that committee for its major contribution to University planning,
(2) approves in principle the goals and policies set foLLh on pages 4 through
10 of the report and (3) in order to begin implementation at an early date,
requests the staff to prepare specific recommendations for Board consideration
based on the following guidelines relating to University transportation
policy:

1. Transportation priorities from most to least desirable are
(1) walking, (2) bicycle, (3) bus, (4) car pool, (5) car with driver only,
and (6) motorcycle.

2. The University's operating and planning staff should give a
high priority to transportation considerations in assessing the environmental
impact of new facilities and of the use of facilities in connection with new
academic pmerams.

3. In order to minimize the need for intracampus use of private
vehicles, efficient systems should be developed for the movement of people
and the delivery of goods and services.

4. University staff should cooperate with local governmental
agencies, surrounding communities and representatives of student, faculty
and ,,,,?ff interests in developing air quality information and improved
transportation plans and programs to lessen the impact of motor vehicles on
the University area and its environment.

1

'Excerpt from University of Washington Board of Regents' Minutes of
September 28, 1973.
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5. The number of parking spaces for commuters and visitors
should not be increased, these parking spaces should be consolidated to
minimize the total land utilized for parking, and as alternative means of
transportation and financial feasibility including parking revenues permit,
the total number of parking spaces should reduced.

6. To improve the aesthetic quality of the campus, all feasible
methods should be pursued to eliminate or minimize surface parking from the
campus.

7. The University should not operate transportation systems out-
side the campus, except for service transportation needed for the achieve-
ment of the University's principal missions.

8. The University should encourage and assist where necessary
the development of practical alternative and innovative means of transpor-
tation for commuting students, faculty, staff, and visitors.

9. Any parking fee schedule adopted shall take into consideration
special uses of parking facilities (i.e., car pools, needs of the handicapped),
the type of facility, and the costs of providing parking facilities, and shall
be consistent with the foregoing guidelines.
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