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In addition to desiring one urban area large enough for the
experiment, a nunber of other characteristics were sought during
gite selaction. First, the cooperation of city officials and
the easential support of parking enforcement agencies were deumed
of utmost importance to successful completion of this project.
Second, the city had to contain a sufficient number of areas
where a parking regulation related to pedestrian safety could
be found. The ideal kind of regulation was defined to be a no-
parking, time-phased restriction where parking would be permitted
on a block most of the time, but prohibited some of the time

* (regardless of the reason for the prohibition). Third, the demo-
graphic and socio-economic characteristics of the city, as well
as the areas containing the desired parking regulation, had to

. be relatively homogeneous and “representative” (i.e., not at the
extremea). Fourth, the traffic environment and the demand for
available parking should be representative of most urban, densely-
populated areas. Fifth, the chosen city was regquired to have
specifiable enforcement policies and procedures and to have ade-
quate mechanisms for accountability and follow=-up on citations
igssued. A sixth criterion was that the site selected be in an
eastern or northern location 80 as to minimize travel coste.
Further, having a nearby experimental site would facilitate all
aspects of setting-up and conducting the field experiment. A
final selection criterion was brought into sharp focus during
preliminary baseline data collected at several candidate sites.
Specifically, this is the requirement that the site provide high
levels of both traffic and violation activity in order to provide
a sufficient quantity of cbservations to support statistical in-

ference tasting.

Of these many criteria for gite selection, only the last re-
quirement for high levels of activity posed any significant problem.
An intensive investigation of possible sites was made throughout
Fairfield County, Connecticut; and in New York, serious consider-
ation was given to parts of Westchester County, the Town of
Hempstead in Nassau County, and the boroughs of New York City,
excluding Richmond. In addition, exploratory contacts were made
with New Haven, Connecticut, Albany, New York and Baltimore,

Maryland.

Each of these candidate sites could satisfy same of the re-
quirements for this study, but only New York City, and especially
Manhattan, was found to meet them all, and to satisfy them best.
Thus, Manhattan and its alternate-side-of-the-street parking areas
' was believed to be ideally suited to accomplish the field experi-
. ment. The following few paragraphs describe the specific rale-

vant characteristics of Manhattan and the rationale for its se-

lection.

Manhattan encompasses a large number of residential city
blocks, each having a high density of population, which represent
a reservoir of many candidate, relatively homogeneous experimental
locations. In addition to providing a rich source of candidate
sites, Manhattan offered high volumes of traffic-related activity,
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i.e., vehicular and pedestrian flows, numbers of drivers seeking
parking, and particularly desirable, large numbers of parking
violators. With regard to parking violation rates, it should

be -noted that the rates reported and actually observed in Man-
hattan, and other New York City boroughs, far exceed estimated
rates at any of the other cities considered. The final principal
reason for choosing Manhattan as the test city is its abundance
of block locations with alternate-side parking regulations.

C. Selection of a Parking Requlation for Test

Several existing parking regulations in virtually every urban
traffic jurisdiction involve a time-phased ban on parking. Park-
ing on through streets is often banned in the downtown direction
in the morning and in the opposite direction in the evening. Park-
ing near schools is often prohibited during school hours, yet
allowed during the evening and at night. Parking in commercial
districts is often banned during rush hours, yet permitted during
mid-day. Current time-phased bans are typically instituted to
improve traffic flow, facilitate all types of loading and un-
loading of trucks, buses, etc., and facilitate street operations
such as street cleaning. Few are designed for the express pur-

pose of enhancing pedestrian safety.

The current project examined a variety of time-phased regu-
lations for possible use as the test regulation. It was felt
that an ideal test regulation would involve a time-phased ban on
parking and would have the following characteristics:

Apply in residential neighborhoods.

Apply to at least one entire side of a street,
not just a few parking spaces such as around a
loading zone.

Have current violation rates of sufficient
magnitude to generate sample sizes large enough
to detect the effects, if any, of changes in
enforcement.

Be currently operational and long-standing so
as to avoid any unique problems associated with
start-up and the concurrent need for public

education.

In short, an ideal test regulation would be an existing situa-
tion in an urban area which approximated the elements of the
*"Model On-Street Parking Ordinance® and currently had signifi-

cant violation activity.

"Such an existing situation appeared to exist with respect
to "alternate side of the street” parking in Manhattan, New York
City. This regulation has been in effect for several years, in
various forms it encompasses most of the residential areas of
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ever, is much different from van and truck behavior. Trucks
were more often found on the illegal side (48%) or double parked
(40%) than legal (8%). Panel trucks or vans were most often
found as double parkers (50%), followed by illegal side (33%)
and legal (14%). Vehicles listed under “type not obtained”

were predominately legally parked and most can be presumed to

be cars. The parking behavior of trucks is not unexpected as
most vehicles of this type were probably in commercial ‘service
and making deliveries or service calls. . X

Table 3 shows vehicle parking status by vehicle use and
condition as judged by the ocbservers. Concerning vehicle use,
it was found “private® vehicles appear about equally often as
legal, illegal and double parkers. Commercial wvehicles are
most often found double parking (51%) and government vehicles
are most often found on the illegal side (52%). Concerning vehicle
condition, there is a clear relationship between condition and
parking status. Vehicles double parked and illegally parked
tend to be "newver" and legal vehicles tend to be "run down."
This finding possibly reflects the fact that older vehicles
are probably more often left on the street overnight and thus
more likely to have one of the legal spaces.

Vehicle registration state by parking status is shown in
Table 4. The data indicate that parking behavior does vary by
vehicle registration. New York vehicles are more likely to
double park (33%) than vehicles from Connecticut (278) or some
other state (24%). These findings support the notion that
double parking during alternate side time periods is a local
phenomenon and is practiced by many New York motorists. These
motorists are likely aware that double parking is tacitly con-

doned during alternate side hours.

Table 5 shows parking status and duration of the parking
event as a function of whether or not a ticket was issued. It
may be seen in this table that 9,190 of the observed parking
events were on the illegal side. Of these, 555 or 6% resulted
in a parking ticket. Those vehicles receiving a ticket remained
on the illegal side for an average of 125 minutes, whereas those
vehicles which were not ticketed averaged only 36 minutes.

Legal parkers averaged a full 174 minutes out of a maximum possi- o

ble 181 minutes. These results, as expected, indicate that the"
longer a vehicle remains in an illegal space the greater is the
risk of a ticket. Also, legal parkers do not readily move from
their legal spaces. Double parkers averaged 91 minutes, and
received very few tickets dus to the accepted practice in New
York of "allowing” double parking for the duration of the three-

hour alternate side period.

Table 6, showing parking status by "time in," attempts to
highlight the modal parking behavior on these blocks as: implied
in the previous table. PFirst, though not shown in Table-6,

legal parkers tended to be on the block at the beginning of the
alternate side period and remain there for the full three hours.

Approximately 99% of all legally parked vehicles observed were
on the block, parked, when the observers arrived. The samo wasg













Parking Status by State of Registration.

Table 4.

Illegal Other Double - "i‘ot:al

State Side Legal Illegal Park N = &
New York 31% 34% 1% 33% 23,016 100%
New Jersey . 328 35% 2% 31% 2,430 1l00%
Connecticut 29% 43% 1% 27% 538 1003
Other State 32% ¢3% 18 24% 2,84 3 100%
Other 438 27% 2% 28% 164: 100%
Unknown 26% 433 3% 27% 26 § 100%

TOTAL 29,253
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Table 5. Parking Status, Duration of Parking Event and Ticketing.
Vehicle
Vehicle Ticketed not Ticketed Other/Unknown
Average Average Average
Duration Duration Duration
Parking Status N L3 (mins.) N 3 (mins.) N 13 (mins. )
Illega. side 555 91% 125 8,323 30% 36 312 460 25
3 Legal ' 6 1s 145 10,333 37 174 1 <1l% N.A.*
[t
1
Other illegal 14 2% 130 318 1% 58 4 1% N.A.
Double park 34 6% 107 8,987 32% 91 366 544 107
| Tota}wu 609 100% 127 27,961 100% 90

683 100% 69
*N.A, = insufficien§ data for calculation.

NOTE: Average duration calculations based on 29,055 events for which data were available,
not the full sample. Maximum possible duration was 181 minutes.



















Table 7.

Parking Status by a.m./p.m., Sanction
and Day of Week

8 ‘n..-ll a.m.

1l a.m.~2 p.Mm.
Sanction

$15 Pine
$25 Fine

Day of Week

* Monday
Tuesday
Wednesday
Thursday
Friday

Saturday

Parking Status

Illegal Other Double Total .
Side Legal 1Illegal _Park N 8

31% 36% 13 32% 14,777 100% °
32% 348 13 33% 14,464 100%

32% 33% 18 35% 15,445 100%

31% 38% 1% 29% 13,796 100%

28% 39% 1% 32% 3,689 100%

343 32% 2% 33% 5,584 100%

30% 37% 1% 32% 5,109 100%

33% 33% 2% 32% 4,867 100%

29% 38% 18 32% 5,535 100%

34% 348 1% 31% . 4,469 '100%













Table 8. Parking Status by Estimated
Driver Age (Observation Data).

Parking Status

Iliegal Other Double
Side Legal Illegal Park
Driver Age N=6,383 _N=984 N=227 N=6,048

20 or less 1% 1% 0% 2%
21-25 10% 118 7% 118
26-30 25% 21% 27% ,26‘
31-40 36% 38% 41% ‘i “37%
41-50 19% 20% 18% 17%
51-60 7% 8% 6% 6%
61 or more 2% 18 1% o
TOTAL 1008 1008 1008 100%
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D. Enforcement

Alternate side of the street parking regulations in New
York are enforced by the New York Police Department ( NYPD),
the Sanitation Police and the Parking Enforcement Agents ( PEAs)
of the New York Department of Traffic. Observers were required
to record any presence on the block of any of these Police or
Parking Enforcement personnel. Data were collected as to which
enforcement agency, when arrived, when left, number of tickets
issued and whether the individuals were on foot or in a car.
Across all 554 three-~hour ocbservation days, a total of 973 enforce-
ment “visits" (i.e., separate police presence) were recorded and
observers saw 569 tickets being written.

The majority of the visits (79%) were made by NYPD, followed
by the PEAs (128) and the Sanitation Police (8%). However, many
of the NYPD visits probably had nothing to do with parking as
the officers could have been responding to any police emargency
or simply patrolling down the block. Overall, NYPD wrote an
average of .52 tickets per visit as compared with .97 tickets
per viait by the PEAs and .67 tickets per visit by the Sanitation
Police. Number of tickets also varied as a function of whether
the police presence was on foot or by car. Overall, 778 of the
enforcement visits were by car and an average of .41 tickets
per visit were written. The remaining visits were on foot (230)
with an average of 1.16 tickets per visit.

Timing of the enforcement visit was also a critical variable.
As shown earlier in Table 6, violation activity tends to be con-
centrated early and late during the three hour period with few
violators during the middle hour. However, by custom, vehicles
are generally not ticketed after the street sweeper has passed
even though they are parked on the illegal side. Thus, the best
time to write tickets, and thus the best time for police to visit
the block is early in the three hour period. Table 10 shows num-
ber of police visits, number of tickets written and average num-
ber of tickets per visit by time. Clearly, the most visits (468),
most tickets (71%) and highest average of tickets per visit (.91)
occurred during the first hour of the three hour interval.

It should also be mentioned that these results indicate that
parking enforcement in New York is relatively intense. On average,
the observers recorded 1.76 cnto:calcnt visits for each :hxco hour

obsorvatian day.

E. Summary ‘
First phase data collection was essentially a baseline effort
which resulted in an elaborats description of alternate side

parking behavior in Manhattan, New York City. Observers recorded
29,411 parking events and 973 enforcement visits. This section

has presented some of the overall findings and has produced a
description of who is parking, where and when.

The xosults :hou-d







Table 10. Observed Enforcement Activity.

Number Number*
Time In Vi:.f ts 'riglfe ts Té:t: :8 /
1st 20 min. 164 200 1.22)
2nd 20 min. 143 § 443 124 $ 403 .87%.91
3rd 20 min. 136 | 79 | .58 /
4th 20 min. 117 36 .3
S5th 20 min. 117 66 .sé‘
6th 20 min. 106 29 - Q§f7
7th 20 min. 98 18 | ;is‘
8th 20 min. 59 17 B .2§
9th 20 min. 33 0 .00
TOTAL 973 569 .58

*Does not include vehicles ticketed when the observer was
not present (e.g., a hydrant violation tickotod prior to

the alternate side time period).













IV. RESULTS OF CHANGES IN ENFORCEMENT LEVEL

The second phase of data collection involved six of the ori-
ginal 28 streets. The six were all p.m. sites selected as being
representative of first phase parking and enforcement patterns.
As shown earlier in Table 1, half were $15 sanction sites and
half were $25 sites countarbalanced across experimental condi-
tions. The independent experimental variable in the second phase
was enforcement level and was assigned as follows:

Control (2 sites) - No increase above normally occurring
parking regulation enforcement

Low (2 sites) ~ One additional enforcement visit per day
during the first half hour of the three
hour period (i.e., one additional "early"

visit only)

High (2 sites) - One additional enforcement visit per
day during the first half hour plus one
additional visit per day during the last
half hour (i.e., two additional visits,
one "early®” plus one "lato" during the
three hour period)

The additional enforcement was provided by the Parking Enforce-
ment Agents. Other enforcement agencies and PEAs not directly in-
volved in the project did not know when or where the study was
being conducted. This was necessary to ensure that the normally
occurring enforcement would not change and thus the early and early-
late conditions would be true increases in enforcement activity.

The study was conducted over an eight week period. The first
week at all six sites was "Baseline” involving observation only.
The next four weeks, referred to as "Program” involved observa-
tion at all sites and the specified increased enforcement at the
"low" (early visit) and "high” (early-late visits) sites. During
the sixth or "Pause” week there was no observation and no increase
in enforcement. The last two weeks comprised the "Post" period
during which observation only was conducted at all sites. Ob~-
servers followed the same instructions, utilized the same pro-
csdures and completed essentially the same data collection forms
in the second phase as were utilized in the first phase.

In all, there were 152 observation days during which 8,872
parking events were ocbserved. Of these, 3,016 (34%) were illegal
side events; 2,970 (33%) were double parking; 2,760 (31%) were
legal parking; and the remainder (18) were for other illegal
events and parking status unknown. Observers also recorded 337
enforcemant visits and saw 204 tickets being written. Descrip-
tive analyses of these results were conducted in the same man~
ner as the results reported in the orevious section. The typical
vehicle was, as before, a New York registered (813), car (76%)







apparently for private use (81%) and did not get a ticket (98%).
The typical driver was a white (66%), male ( 82%), approximately
31-40 years old (42%). Parking behaviors, wvehicles and drivers
appeared quite similar to the First Phase results.

The remainder of this section presents the results related
to increased enforcement. First, actual enforcement as recorded
by the observers is presented. This is followed by a discussion
of parking behavior, changes in behavior related to enforcement
and how these changes may have occurred. The section concludee
with a discussion of “"repeaters" as identified through matching

vehicle license plates.

A. Enforcement

The primary independent variable in this study was enforce-
ment level. From the first phase results, it was known that
enforcement of alternate side regulations is intense. Observers
recorded nearly two enforcement visits per block per three hour
day and saw approximately one ticket per block per day being
written. Much of this enforcement presence, however, was due
£0 NYPD patrol cars that may or may not have been checking park-
ing compliance. Even when they were checking parking, they
typically stayed on the block for only a brief period of time,
stopping only to write tickets. Thus, duration of police visits
was one possible method for ®"increasing® enforcement. A second
characteristic of normally occurring enforcement was that it
was concentrated in the early portions of the three hour interval.
Few visits (at least comparatively) and even fewer tickets occur
in the last hour. This practice has arisen from local custom
despite the fact that alternate side violation is heavy during

the last hour.

Thus, it was felt that alternate side enforcement could be
increased by extending the duration of enforcement vigits and by
manipulating the timing of the visits. The early-late or high
enforcement condition called for two additional visits each last~
ing approximately 15 minutes, the early (only) or low enforcement
condition called for one additional visit and the control condition
called for no increase in enforcement. Actual enforcement achieved
as recorded by the observers is shown in terms of frequency in

Table 11 and by duration in Table 1l2.

Concerning frequency, the sites averaged roughly two visits
per day concentrated in the first hour during the Baseline and
Post periods. Unfortunately, this average was somewhat higher
at the control blocks than at the experimental blocks despite
the fact that all blocks were matched on enforcement level using
first phase data. Tickets per day per block ranged from .5 at
the two early-late sites to 2.1 at the two control sites. 1In
terms of increased enforcement during the Program period, the
control sites remained stable, the low (early only) sites re-
mained stable and only the high (early~late) sites showed a
sizeable increase in enforcement frequency. By design, there







Table 11. Average Number of Enforcement Visits per Day by Time of Visit.

Control Low (Barly Only) High (Early & Late)
(2 Blocks) (2 Blocks) (2 Blocks)
No. Observation Days Base- Pro- Post Base- Pro- Post Base- Pro- Post
(S\ummed across both line gram line gram line gram
blocks) 10 31 10 10 30 9 10 32 10
Arrival Time of
Enforcement Agent
11‘00-11'19 101. 07 1.0 os 07 .7 .5 09 o‘
' 11'20-11'39 02 -5 o‘ 03 06 n‘ .3 06 .3
w 11:40-11:59 - ] o2 5 2 .1 .2 .2 .1
ry 12:00-12:19 | 2 -4 .2 o1 i | .1 o1 |
12:20-12:39 3 .1 o4 1 .1 .2 | 2 .2
12"0-12'59 01 02 - 02 01 .1 ol 02 -
1'00-1‘19 03 .2 - -2 .1 - - 01 -
1'20-1‘39 01 01 - - - .1 01 o‘ -
1“0-1'59 01 .2 - - 01 - - .1 -
Total Avarage
Vis;ts/Day 2.5 2.5 2.4 2.0 2.0 1.8 1.4 2.9 1.1
Average Number of
Tickets/Day 2.1 1.1 1.9 o7 1.4 .8 .5 2.0 .7

*Entry is average per block across two blocks.
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Table 2. Duration of Enforcement Visits Across Experimental Conditions.
Control Low (Early Only) High (Early & Late)
(2 Blocks) (2 Blocks) (2 Blocks)
Bagse- Pro- Post Base- Pro- Post Base~ Pro- Post
Duration of line gram line gram line gram
Enforcement Visit 10 ) 10 10 30 9 10 32 10
1 min. l.4¢ 1.3 9 1.3 9 1.2 1.2 1.0 .5
2"10 .j-ns 1.1 09 105 .S 06 -‘ .2 o6 05
11 + -ino - .2 - -1 05 01 - 1-2 51

*Entry is average number of Police and Enforcement Agent visits per block per day

of the specified duration.

























Table 14. Average Number of Vehicles Parked on the Illegal Side by Time.
Control Low (Early Only) High (Early & Late)
{2 Blocks) (2 Blocks) (2 Blocks)
Base- Pro- Post Base- Pro- Post Base- Prc- Post
line gram line gras line gcanm
%o. Observation Deays 10 3 10 10 30 9 10 32 10
Tise
11100 a.a. $S.7¢ 3.5 (4.1 5.9 4.3 4.4 3.9 2.9 333
11:20 a.m. 2.9 1.1 1.2 3.4 1.4 2.3 1.4 1.8 1.2
' 11:40 a.=. 1.7 1.¢ 1.0 2.7 1.2 2.0 1.4 1.5 1.1
§ Booa 1.3 .9 1.0 2.3 1.3 2. 1.5 1.6 1.0
12120 p.=. 1.0 .8 1.3 2.5 1.4 2.2 1.8 1.6 1.1
12:40 p.u. -8 1.0 1.3 2.5 1.9 2.4 2.0 1.8 1.0
1:00 p.m. -9 9 -9 3.4 3.4 5.6 3.1 2.5 1.0
1:20 p.=. 1.1 1.8 2.3 7.3 7.5 10.1 7.4 4.5 3.3 (p <.001)
1340 p.a. 3.2 3.9 4.6 10.8 11.4 12.1 13.1 9.4 7.9 (p <.01)
2100 p.a. - 10.4 9.6 9.4 13.5 14.8 15.9 17.2 14.7 11.0
Total Illegally . 17.0 15.0 15.4 23.7 22.2 21.9 26.5 21.7 17.0
Parked Vehicles
(Average/Day)

g At

(p <) distributiom mared to control site distribution was significant

L

*Entry is average uﬂer of wehicles on the illegal side on each of the two blocks at the

specified time. Total is the total number of wehicles who parked on the illegal side
regardless of time.

























illegal side parking. The results are shown in Table 16. Coatrol,
early ( only) and early-late sites are compared separatsly for the
baseline, program and post periods. In no case are the results
statistically significant. Mevertheless, :esults for the post
period are in the predicted direction. FPor control sites, 42%

of the illegally parked vehicles had been on the block six or

more times previously. This compares with only 318 for the early-

late sites.

A similar, though still not statistically significant pat-
tern of results may be seen in Table 17. Here, only prior illegal
side events are considered since any increased enforcement should
have been most apparent to drivers parking on the illegal side.

As shown in the table, 238 of the illegal side vehicles at the
control sites had been parked on the illegal side six or more

times in the past. This compares vwith only 168 at the early-
late sites. Thus, the result is in the predicted direction though

not statistically significant and no definitive conclusions may
be drawn.

In summary, the primary increase in enforcement that was
achieved by this study ococurred at the sarly-late sites duttn!
the last hour of the three hour alternate & period. %.is in-
crease produced a decrease in the aumber of illegal side parking
events as msasured at 1:20 p.m. and 1:40 p.m. and as red
to the control sites. 7This statistically significant decrease
was most pronounced during the post periocd. Increased saforcemsnt
also led to an increase in the number of drivexrs who stayed with
their illegal side wehicles. While this latter result does not
suggest as strong & pedestrian safety benefit as the absolute
decresase in the number of illegal parkers, it clearly shows that
drivers were aware 0f the increased enforcement presence. It
was possible, through vehicle license plates, to determine which
vehicles were nev to the block and which had been thers befors.
These results, while inconclusive, suggested that drivers famil-
iar with the block were less likely to violate alternats side
following increased enforoement thas drivers not familiar with

the block.







Table 16. Prior History of Illegally Parked
Vehicles (All Prior Events).

Baseline Program . Post
° C Low High C Low High _C Low High
. N (total illegal 170 238 265 465 669 695 .54 188 172
events) i
Distribution of
Prior Events
(all types)
] » 923 183 165 216 307 3le8 S6 74 75
] 558 648 628 468 468 468 360 390 48
1 " 27 29 34 47 12 69 17 14 16
9 168 1268 138 108 118 106 114 ri) 9%
2 » 17 27 30 3 45 39 3 8 6
] 108 11¢ 1o 7% 7% 68 an 4% k1
35 » 26 25 329 5% 9 I8 14 11 21
] 1%5¢ 110 11 138 148 11% 1) 9% 12%
& » 7 4 7 113 1% 191 64 75 54
Y 48 30 3% 348 3238 278 428 408 3

“..‘0‘1' N.8. x'ﬂO.l’. M.8. x..ao..' N.B.

§

x"‘.lO. N.8. x":.". ¥.8. x‘UB.OO. N.8.
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Table 17. Prior History of Illegally Parked
Vehicles (Prior Illegal Events).

Baseline Progranm Post
C__low High C Low High _C Iow High

N (total illegal 170 238 265 465 669 695 154 'VJ.OC 172
events) g

Distribution of
Prior Events

(all types)
[ N 117 179 192 270 366 378 77 86 90
. 698 758 728 SBS S58 S48 508 468 528
1 N 27 40 42 62 82 76 11 21 16
s 168 178 16% 138 128 118 7% 18 9
2 N 12 13 17 35 64 55 & 12 12
Y 7% S 68 8s 108 8% LT T TR [
3-8 N 14 6 1l $7 100 98 23 22 26
s 88 3% S8 128 154 148 158 128 15%
6+ ) - - - 41 S7 88 35 47 28
° o8 0% 08 90 9% 130 231 258 16
x“’."' N.8. x‘. 30’7' N.S. x‘.. 30"0 n.8.

“o‘o - 3,

L J L j 1 [

xi=1.66, ¥.8. x'=6.49, N.8. x'=2.7, N.8.
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V. CONCLUSIONS AND RECOMMENDATIONS

The basic research question addressed in this project was
the relationship, if any, between enforcement and motorist com-
pliance with a parking regulation. The study demonstrated that
a positive relationship exists between the level and timing of
enforcement and the degree and type of compliance. The experi-
mental design called for a coantrol condition with no increase in
enforcement, an early only or "low" condition with increased en-
forcement only during the first hour and an early-late or "high®
condition with increased enforcement during both the first and
last hour. However, it appeared that the additional enforce-
ment visits by the Parking Enforcement Agents actually deterred
visits by other agencies. This problem was most severe during
the first hour when visits from other agencies were most numer-
ous. Thus, thes early only condition showed only a marginal in-
crease in the number of visits, though there was an increase in
the duration of the visits. The early-late condition produced
an increase in the duration of the visits and an increase in the

number of visits, particularly during the last hour.

Significant primary and secondary effects of increased en-
forcement were shown at the high (early-late) enforcement sites
only, although data at the early sites suggested the same direc~-
tion of effects. The primary effect demonstrated at the early-
late sites was a significant reduction in the number of illegal
parking events occurring in the final hour of the parking ban.
This effect was most pronounced in the post period, luggo-ting
that once developed, the effect of enforcement on parking ocom=
pliance is persistant, at lsast for several weeks.

Stated more generally, the primary effect indicates that

increased snforcement can improve liance with a time-phased
parking regulation. MNowever, although this finding is generalis-

able, it is subject to the following qualifications:

Only a short duration, time-phased parking regula-
tion was studied

The setting was urban and residential, with demand
exceeding supply for parking v e

. sanction levels must be similar to those studied
(e.g., $18 ~ $35 Line~=p0 routine towing)

. Enforcement visits must be time-controlled (i.e.,
both incidence and duration of visit must be specified)

Parking behavior and enforcement patterns must be

’ rained~-parkers must have & firm expeotation of
existing enforcement strategies and parking availability
» and coet -
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Increased enforcemsnt also led to an increase in the number
of drivers who stayed with their vehicles on the illegal side.
While this result does not suggest a strong pedestrian safety
benefit, it clearly shows that drivers were aware >f the in-
creased enforcement presence. It was possible, through vehicle
license plates, to determine which vehicles were new to the block
and which had been there before. These recults, while inconclu~
sive, suggested that drivers familiar with the block were less
likely to violate alternate side following increased enforcement
than drivers not familiar wicth the block. This secondary effect
taken together with the primary effect, discussed earlier, sug-
gests that the likely effect of parking enforcement 1) develops
slowiy, 2) extinguishes slowly, and 3) depends on the timing of
the enforcement visits (relative to violation activity).

Another conclusion supported by this research is that the
observed enforcement effects can apparently be achieved without
significant manpower increases. This study showed that the ef-
fectivenass of enforcement (vis-a-vis compliance) could be in-
creased by deploying existing persoanel so that they are visible
to the greatest number of violators. This measure can be imple-
mented (and was in this study) by controlling the time and the
duration of the enforcement visits to coincids with peak occur-
rence of violations. However, since alternate side violations
are concentrated during the first and third hours of the regu-
lation over the entire borough, there would be far too many
block locations to attempt to visit all in the same pcriods.
Altsmatively, existing personnel ocould be deployed to selected
blocks during the target hours with the specific locations 4dif-
fering each day®*. 7This would insure that enforcement on a par-
ticular block ocould not be predicted by residents. MNoreover,
since the effects appear to be peruistent, an increased level
ocould likely be maintained on virtually all biogcks by rotating

pexsonnel acoording to a defined plan.

The final conclusion has direct beaving on the pedestrian
safety eavironment. This sesearch suggests that time-phased park-

ing bans do have potential ispant on dart—-out pedestrian acci~
dents. BEven in an urban settiag where the demands for parking

greatly exceed the supply of legal parking, compliance was im-
proved through increased levels of enforxcement. Previous re-
search suggesied that the removal Of on=street parking may be an

effective countermsasure agaiast dart-outs, and this study indi-
cates that improved complisnce with on-street parking bans can be

achieved with time-oontrolled enforosment.
Several recoamendations ase offered besed on the Lindings
and conclusions of this study. Bach {e first indicated and then

urs are d on & fixed terzitory basis

urrea
Lo enforos all types of parking regulations; astarting points in
the territory are varied so that the arriwel time of a PEA tOo &

particular block would also vary.
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discussed in this closing section.

Pirst, and foremost, this study has demonstrated that posi-
tive changes in motorist coapliance with a time-phased parking
ban can be achisved through manipulation of enforcement. Nore-
over, it would appear that enforcemsnt strategies can be developed
which produce significant compliance improvements without greatly
increasing personnel costs. Therefore, time-phased parking bans
appear to be an rationally viable countermsasure approach.
However, the ulc%u benafit to pedestrian safety of removing
on-strest parking has yet to be demonstrated. It is currently
being intensively researched on another NHTSA contract. If this
research proves the merit of parking removal, it would be bsne-
ficial to examine in more detail the specific elements, including
enforcemsnt and sanction levels, to be recommended as part of a

total countermsasures package.

Second, if parking removal is to be examined further as a
pedestrian comtcrmsasure, short term bans, such as the one
studied by this project, should be given specific consideration.
They might be used, £for example, in the areas and at times of
high dart-out incidence. Any consideration of short term bans
would be best oconducted in addition to and in conjunction with
further examination of the model regulation removing parking in
new or redsveloped areas (Blomberg, Male and Kearnay, 15).

Third, the in~depth examination 0f parking behaviors which
resulted from Phase I oxr baselins data collection suggests that
1f a short term ban is employed, the duration of the ban should
exceed the ° * ¢ims for zemoval of pazrking. The specific
recommendation that the ban should be extended for at least
one hour before and after the time of interest in order to max-
imizse compliance dusing the critical period without changes in

enforcemsnt.

Pourth, edjusting the timiag of eaforoement visits can re-
duce the need S0r extending the dusation of the ban. 8ince vio-
lations tend to be grestest during the hours involviag changing
to ox away from the ban, & community has the choioce

of design those ho a non-¢ritical period or to
time enfozcement activity for those houss Just after the ban

55
¢
Ei
gt

~ Pinally, the relationship between the type and severity of
sanction oa mk‘::! %uuo should be investigated. BSasion
level was & oo vas 4ss Shis study and as such, WAl el~
plicitly excluded fzom the scope of the emperimsnt. Nonethsless,
rnhg behaviors cheezved in Mamhattan and anecdotal evideroe
zom the media and elsewhere suppast that saaction level, espesi~
ally of such high sevesi routine towing, may have sigaifi-
omnt effects on & driver's decision to viclate pazking zegqule~

tions.
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Chambliss (28). This study involved a specialized group ( faculty
and students) of parking violators, but as Chambliss pointed out,
*...at least in this limited ares, an increase in the severity

and certainty of punishment does act as a deterzent to further
violation.” It is interesting to note that the impact on the atti-
tudes and behavio: of parking violators was reported to be greatest
in the group Of repeat violators. There was little neasured effect
on “seldoa®™ violators but those who reported "frequent®” or "occa=-
sional” violations also reported the most drastic changs in park=

ing bshavior.

Chasblies’ study is mentioned here principally because it 18
one Of a fev intensive investigations of parking behavior. How~
ever, it was conducted more as & study of “deterrence® and did not
try to examie the separate effects of a comprehensive program of
public education, increased enforcement and greatly intensified
severity of sanction. Other investigations in the genersl field
0f punishment and deterrence have information to offer concerning
the parking violator, even m{ may not have emphasized
this specific type of offender their study. Each of the follow-
ing highlights a zelevant Jeseral conosnsus among researchers.

s Andenases (2,3), Chambliss (38,29), Cramton (39), Ross (123)

simsing & Nawkine (160).

The detexrent influence of punishment and the naturs of
doetoszent offects differ acoording to the type of of-
fense. Two baeic kinds of offenses may be regarded:
1) expzessive aots, such as murder, contain more eactional
aspoots and ase more resistant to deterrance b{ punishe
mont thas aze 3) instrumental acts, such as illegal

¢ based on mose szational thought, are more likely

to be !aunuo‘ by puniahment.

. annu’mmwwnumdomnu
o “Solk erime.”® This means that the ulation that
in 81 3 pasking 48 vizcually & rveplication

of ontirne s comaunity.

Reoe slse s 00 SOporLed by Cranton ( 39), Shas
s tsaflic offonses botoms mose serious (& & spectirus
fron nuu"u noving vielatiens se reeiless drivin
o drunk driviag U:gu homioide), she group ¢

-+

mose similar in Lt seswpe-

"o
sional and ouo: ohasastesintion o the sriminal popu-
1ation engaged offonses againas pessens and property.”

Andonass (3) agsees with Rees and extends an 1h0ebion
& L lobouov::'mtu

of this phosomenos 00 enlereeneh

"enfoscetent 0f & 1av hesonss mese sifsetive and ponal-
siee for Ass vielstion beeone stricter, the elass of
laubseakess Dosones mose abnormel.”

. Csanten (39) deosezides q::lu a5 & fetional estivity
the fellowing wey, choioe of » passieuiar parh-
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There were reductions in mean speed, variance and in
the percentage of vehicles traveling above the posted
speed limit and the speed limit plus tolerance when
the stationary unit was employed on all test tracks
under all test conditions.

There was no significant change or a significant in-
Crease in the corresponding measurements between the
upstream and downstream points when the moving patrol
unit was introduced into the traffic stream.

40. Cramton, R. C. Driver behavior and legal sanctions: A
:;rdzsgt deterrence. Michigan Law Review, 1969, 67(421),

This article summarizes the "state-of-the-art" or concen-
sus of opinion regarding 1) the deterrent effects of legal
sanctions, 2) the effects of legal sanctions in controlling
driver behavior and 3) the methods available for developing

needed new knowledge.

Excluding the effects of capital punishment, little research
has been directed at identifying the effectiveness of legal
sanctions in achieving their goals. The distinction be-
tween general deterrence (overall influence on general pop-
ulation) and special deterrence (effect of punishment on

the particular person who expariences it) was introduced
followed by an in-depth discussion and concentration on
general deterrence alone. The one conclusion drawn regard-
ing the two forms of deterrence states: "...the general
deterrent effect on the punished individual in the future is
likely to be different than it is with the remainder of the
population...” Although there is little doubt that punisgh-
ment can modify human behavior, the types of behavior and
the specific circumstances influencing the effects are not

well defined.

Legal scholars have, however, summarized factors influencing
the effects of legal sanctions on the behavior ¢f the popu-
lation. Pirst, the existence of a law exercises a moral and
educative influence on many people. Second, persons not
influenced by moral suasion may be deterred by the fear of
cansequences of disobeying the law. In this context, Cramton
as does many others, emphasizes that it is the individual‘'s
perception of risk, rather than the objective risk of appre-
hension that actually deters. Third, it is believed that if
fear and moral influence .re .nstilled at an early age, un-
conscious inhibitions are often created which can make law-~

ful and desired behavior habitual behavior.

There are many other factors affecting deterrence which in-
clude those relating to the nature of the violation or to the
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t;ming of rewards and penalties. For example, legal sanc-
tions have proved to be very effective in the enforcement of
pParking regulations. Cramton characterizes parking as a
rational activity, controlled largely by considerations of
convenience and cost. As such, it is generally believed

that increases in either apprehension rate or level of fines
will produce msasurable reductions in the incidence of illegal

parking.

42. Dart, O. X., Jr., & Hunter, W. W. Evaluation of the halo
effect in speed detection and enforcement. Highway Safety
Research Center, University of North Carolina, 1976.

Report of an experiment involving four entforcement treat-
mant conditions plus one control treatment. The test was
conducted to determine if specific treatments on a two-lane
rural roadway could extend the halo effect. This study was
conducted simultaneocusly with a study to evaluate a visual
speed indicator (VSI). By combining use of the VSI device
with and without the presence of police enforcement, five-
treatment experimental designs were employed.

Speed characteristics obtained for each treatment and repli-
cation were analyzed, and the following primary results

and conclusions were noted:

All enforcement treatments caused substantial reductions
in all measures of speed, while the VSI treatment pro-

duced only a minor reduction.

There were no significant differences among the three
enforcement techniques and between the activated VSI
sign and the control condition.

. The use of a speed enforcement scene, a speed-check
zone, or a parked patrol vehicle produces significant
reductions in speeds in the vicinity of the enforce-

ment unit. _ |
. All three enforcement technigues reduced the number 6f
drivers exceeding the speed limit (55 mph), increased

the number driving below the minimum speed (45 mph)
and reduced the variability of speeds at the enforce-

ment location.
. [
. The VSI sign had no significant effect on vehicle speed
and was no substitute for actual enforcement activity.

The halo effect began to disappear at 1,000 feet past
the enforcement treatment and was completely gone at a

point 2 miles downstream.
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49.

M.

Epperson, W. V., & Harano, R. N. An evaluation of some
additional factors infiuwencing the effectiveness of warn-
ing letters. Sacramento, Calif., Department of MNotor

Vehiclas, 1974.

The primary objectives of the atudy were to determine the
effectiveness of two types of warning letters and an informa-
tional pamphlet in reducing the subsequent collision and
conviction records of pre-negligent drivers. An additional
study objective was to determine the effectiveness of a
follow-up reinforcement letter sent to collision and convic-
tion free drivers. The results gsix months subsequent to
treatment showed no significant treatment effects on convic-
tions, but a positive pamphlat effect on collisions. The
follow-up reinforcement analysis for collision and convic-
tion free drivers showed no significant treatment effects on
collisions. On convictions, however, there was a main effect
attributable to type of warning letter as well as an inter-
action between type of warning letter, pamphlet condition,

and follow-up reinforcement.

Galioto, A. J. Effect of curb parking oa intersection
capacity. The Port of New York Authority. .

To increase the traffic capacity through signalized inter-
sections, many traffic engineers have resorted to complete
prohibition of parking on heavily traveled arteries. As a
consequence, appropriate regulations have been adopted under
which parking can be restricted for various reasons.

This study attempted to show, through quantitative evalua-
tion, the effects on intersection capacity, of varying
lerngths of clear distance adjaceat to an intersection. By
controlling conditions at the study intersection, factors
influencin; capacity, such as pedestrian and parking maneuvers.
are kept to a minimum in order to more accurately establish
the relationship between clear distance and intersection

capacity.

The results as they pertain to the specific intersection in-"
volved are that maximum volumes of traffic can be moved

through an intersection without complete prohibition of
parking, and that on the approach the clear distance adjacent

to the intersection required for maximum volumes is related
to the percentage of turning movements. : _
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$5. Gardiner, J. A. Traffic and the police: Variations in law

enforcement policy. Cambridge, Nass.: Harvard University
Press, 196J.

Report of a survey of 500 responding cities (populations >
25,000) which examined traffic law enforcement practices and
variations nationwide. Comparisons are made, using the case
study approach, of traffic law enforcement in several
Massachusetts communities with the national raesults. The
author found that high enforcement activity (indicated by

the volume of ticketing) was associated with the existence .
of a specialized traffic law enforcement group within the

police department. Conversely, low ticketing was associated

with the attitude that traffic law enforcement is of rela- .

tively low importances.

57. Gunnarsson, S. 0. Investigation into the effects of inten-
illance on driver behavior. Chalmers

sified lice surve
Feknleke Hogakels, Tnstitotionen For Stadsbysonad Neddelande,

1972.

Results of an investigation into the effects of intensified
police surveillance on driver behavior at signalized inter-
sections indicate a change to more defensive driving. ODur-
ing periods of police supervision average speeds dropped 35
mters before the stop line for stopping drivers, who are
directly affected by the signal change from green-amber to
red, and for drivers who must stop because the signal

shoss red. Traffic signal violations dropped from 23% to
9.2% of the number of vehicles which were 40-100 meters from
the stop line when the signals changed to green-amber. Per-
iodic visible police supervision evenly distributed over
different supervisable behavior patterns, traffic signal co-
ordination, trials of optically programmed signals, which
provide road user with only the relevant information and
changing signals from the present green-amber phase to amber

only are recommsnded.

Do SR L L L e

60. 4all, W. K., & O'Day, J. Causal chain approaches to the .
evaluation of highway safety countermeasures. Paper presented

at the 37th Annual ORSA Spring meeting, April 20-22, 1970,
wWashington, D.C. _

Remarks address the development of a systematic procedure
for the evaluation of highway safety countermeasures. This
task has been difficult to accomplish because of tremendous
complexity of the traffic accident and injury occurrence
process which confound the msasurement of the causal factors

underlying these phenomena. Current approaches depend oan



















87.

leading to a companion handbook describing the necessary
legislation, management organization, public information
program, evaluation procedures, digplay tag design and a
schedule for conduct of the experiment. Cost estimates

for the experiment and some estimates of the extent of driv-
ing under suspension are included in this volume.

May, A. D. Parking control: Experience and pruolems in
London. Department of Planning and Transportation, Greater

London Council, May 197S.

The objectives of parking policy include: 1) to maintain
traffic flow, 2) to reduce accidents, and 3) to expedite
traffic flow. The level of parking regulation depends on
the extent of problems to be solved and the degree to which
vehicle owners can use public transport. Criteria for
effective parking control are discussed: 1) effective to
meet identified restraint needs, 2) flexible, 3) selactive,
4) fair, S) simple and inexpensive to administer, and 6)
easy to understand and conply with. Both on-street and off-
street parking changes were studied. Principal results
achieved were: 1) 608% reduction in on-street parking but
counterbalanced by growth in off-street parking, 2) increase
in private parking lots (doubled), and 3) greater traffic

flows.

One-way streets and parking.

Mayer, P. A., & Rankin, W. W.

In Traffic control and roadway elements--their relationshi
to highwa* -a§0t¥2re§§seg. iigﬂway Users Federation for
Safety an ty, .

One-way streets are reported as reducing certain accidents
10-508% but gaps in knowledge do not allow generalized con-
clusion to all situations. Two specific findings are dis-
cussed: 1) accident severity generally decreases, and 2)
reduction in total accidents after just one year of operation;
mid-block reduced more than intersection accidents. On-
street parking and its effects on the accident environment
are also examined. The following generalizations are sug-
gested: 1) parking-related accidents arc typically low
injury and low property damage but high frequency, 2)
largely an urban problem on streets less than 40' wide,

3) angle parking is more hazardous than piralled parking,
and 4) research is needed into the layouts, traffic volumes.,
speeds and turnover rates in on-street parking.
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90.

Michaels, R. M. The effects of enforcement on traffic

behavior. Public Roads, 1960, 31(S), 109-124.

This study examined the effects of differing levels of en-
forcement on three traffic variables: accidents, speed and
volume. Three hypotheses were cested, stating that as the
level of anforcement was increased 1) accident frequency
would decrease, 2) traffic would divert to alternate routes
and 3J) the mean and variance of the speed distributions would
decrease. The level of enforcement was measured as the aver-
age number of patrol units a driver would pass per mile of
travel or the probable frequency of encountering a patrol.
Measurements were made upon four test and three control routes
in different parts of the State of Wisconsin. Results indi-
cated that the first two hypotheses were not supported. An-
alysis of the speed distributions showed that the mean speed
decreased for both the experimental and the control groups.
However, the speed variancer did decrease for three of the
four test routes while not for their controls. Only the ob-
sexrved decrease in variance of speed was statistically signi-
ficant. This study suggests that motorist speed behavior is
related to the imposed lewvel of enforcement but that the
effects of various enforcement levels are quite subtle and
may influence overall traffic behavior in a very indirect

fashion.

Milward, H. E. A. Legislation and enforcement as it relates
to the prevention of motor vehicle traffic collisions. Paper
presented to the 3rd Annual Conference, Canada Safety Council,
Saskatoon, Saskatchewan, June 9, 1971. Ottawa, Canada:
Canada Safety Council.

A general discussion of the nature and purposes of traffic
lav enforcement and factors affecting violation/compliance
behaviors. The paper strives to outline the rationale and

scops of traffic law and the purpose of traffic law enforce-
ment. It attempts to develop a basic understanding of what

traffic laws are, why people violate them and how enforce-
ment affects drivers. In this regard, the paper strongly
states the following beliefs:

. Traffic lav enforcement activity seeks to obtain max-
imum compliance with safe driving specifications by a
majority of drivers.

. violations should be thought of as increasing the
chance of a driver having a collision rather than as
the cause of a collision. o ‘

People violate traffic laws for extremely lex

. co
reasons, some of which are stable £actors<In;§uoncin
factors.

behavior, others are temporary or variable
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