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Parked vehicles can create a visual screen such that oncoming motor­
ists and crossing pedestrians cannot see each other. One proposed 
safety COWltermeasure is parking bans for specific times at high 
risk locations. The purpose of this study was to investigate the 
effect of enforcement on motorist compliance with such time-phased 
parking bans. The study utilized the time-phased alteLnate side 
parking regulations in New York City. Enforcement varied from no 
increase above normally occurring enforcement to two additional 
enforcement visits per day. The results showed that increased en­
forcement can lead to improved motorist compliance. However, the 
timing of the additional visits within the period of prohibited 
parking is critical. The observed effects developed slowly and 
extinguished slowly. Recommendations are offered for employing 
and enforcing time-phased parking bans. 
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EXECUTIVE SUMMARY 

Parked vehicles have been id~ntified as a potential contri­
butory factor in many urban pedestrian/vohicle accidents. They 
can create a visual screen such that oncominq motorists and 
crossing pedestrians cannot see each other. The problem appears 
particularly severe for child pedestrians in residential neigh­
borhoods. One proposed COWltcrmeasure to deal with this problem 
is the banning of on-street parking at high risk locations during 
high ri~k times of day. However, to be effective, such a ban 
would have to be complied with by motorists. The purpose of the 
present study was to investigate t?.e ef feet of enforcement on 
motorist complian~ with a time-phased parking ban. 

The study was conducted on residential streets of Manhattan, 
New York City, utilizing the existing alternate-side parking 
regulations. The intent of alternate-side is to clear one side 
of the st:eet of parked vehicles for a three hour period on 
specified days so that street cleaning may be accomplished. As 
such, it is a time-phased parking ban in residential neighbor­
hoods and possesses the essential features of the proposed ped­
estrian safety countermeasure. The first phase of the presr.nt 
study consisted of extensive observation of existing enforce­
ment and existing motorist behavior with respect to the alternate 
aide regulations. It was found that existing enforcement was 
relatively intense and concentrated in the beginning of the three­
hour period. Motorist compliance was poor at the beginning of 
the period, improved rapidly, but suffered substantial deterior­
ation during the last hour. In other words, this tilne-phased 
parking ban was most effective during the ~iddle of the time 
period. · 

'l'he second phase of this study attempted to improve observed 
motorist compliance through increased endorcement. The experimen­
tal desi9n consisted of a control condition having no increased 
enforcement, an •Early only• condition where enforcement was 
increased only at the beginning of the period and an •Early-Late• 
condition where enforcement was increased both at the beginning 
and near the end of the period. A significa."lt improvement in 
compliance was observed in the •Early-Late• conditio~ ~~ing the 
last hour. 

• It was concluded that increased enforcement can lead to im-
proved motorist compliance with a time-phased parking ban, but 
that the timing of the enforcement visits is critical. Equally 
important, the pattern of results clearly showed that improved 
compliance develops slowly (requires several weeks) and is persis­
tent for at least several weeks. Recommendations, based on study 
results, are offered for employing time-phased parking bans, en­
forcing these bans and conducting research on the related compli­
ance effects of sanction level (e.g., coat of parking ticket and 
effect of towing). 

viii 
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I. IN'tk>DUCTION 

fllia document is the final report under Contract No. DOT­
HS-5-01168 between the u. s. Department of Transportation, National 
Highway Traffic Safety Administration and Dunlap and Associates, 
Inc. The project, entitled •Enforcement Frequency, Sanctions 
and Coapliance Level for Pedestrian Safety• was sponsored under 
the program administered by the Office of Driver a.nd Pedestri#n 
Research of NHTSA. The contract effort yielded a two phased re­
search program, conducted over the period 5 June 1975 - 31 May 
1978. 

The basic purpose of this project was to develop information 
which could be useful in formulating optional enforcement stra­
tegies to achieve desired levels of motorist compliance with 
certain model traffic regulations. A research program was de­
signed to examine the effects of time-controled enforcement ac­
tivity on motorist compliance with a time-phased, short duration 
parking regulation. The project involved, first, &n extensive 
review of the literature and the preparation of an annotated 
bibliography, followed by a field research study conducted in 
two phases. The first phase resulted in an extensive examination 
of parking behavioI, but without specific information on the 
effect of enforceJMSnt. The second phase resulted in specific 
enforcement-compliance information. 

Thia study was originally designed to define the relation­
ship between the level of enforcement and the level of compliance, 
as mediated by the motorist's perceived risk of detection, while 
holding sanction level constant. However, the research plan wa& 
subsequently modified when it was determined that direct measure­
ment of the motorist•• perception would not be possible. This 
was the result of denial of a request for a motorist survey by 
the Office of Management and Budget. Theref~re, the research 
design was directed simply at measuring motorist compliance as 
a function of enforcement activity, with sanction level controled. 

Much of the previoua research into the effects of enforcement 
on motorist compliance bad focused on various moving violations, 
particularly speeding, and had not addressed the PJ:-Oblem. of how 
to obtain compliance with a non-moving regulation~ such aa a 
parking restriction. Recently, studies have wicovered a poten­
tially greater role for parking control in the context of traffic 
safety than bad been previously recognized. In particular, the 
active pedestrian safety research program of HHTSA has been re­
sponsible for identifying the considerable impact that parked 
vehicle• may have on the time driver• and pedeatrica have to 
aee each other. For exampl•, a parked car was indicated as• 
predisposing factor in 35 percent of the non-interaection craahe• 
involving• pedestrian in the comprehensive study by Snyder ~nd 
Knoblauch (140). 

While any regulation muat receive a high degree of compli­
ance for it to ac:hieve its full traffic aafety potential, parking 





r,?strictions wt-a.ich reduce avail&ble apace for on-street parking 
are often wipopular among residents in urban areas. In these 
a1·eaa, the demand for vehicle storage typically far exceeds the 
supply of available p•rking spaces. Con~equently, volwitary com­
pliance with parking reatrictiona in densely populated areas may 
bi.! expected to be low. Enforcement or parking control represents 
the principal mwana by which a community can achieve an acceptable 
level of compliance with parking regulations. However, it was 
not known what level or intensity of e •• forcement is required to 
achieve a desired level of compliance. Thus, this was the prin­
cipal information sought in the present study. 

The study approach, methods and plans are discussed in Chap­
ter II. The research findings generated during the first, or 
baseline, phase are presented in Chapter III. The results of 
phaaa two which examined the effects of changes in enforcement 
level appear in Chapter IV. The final chapter discusses the 
concluaiona of the study and presents recommendations for pedes­
trian safety. The results of the literature review are sum­
marized in Appendix A. Appendix B contains the annotated biblio­
graphy prepared as part ·of the literature review task. 

!.' '\ 
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II. STUDY APP!n\CJi, METHODS AND PLAN 

A. Background 

Cara parked along a curb obstruct the driver's and the pedes­
trian's view of each other, particularly if the pedestrian is a 
child. ·xn a study by Snyder and Xnoblauch (140), vision obstruc­
tion caused by a parked car was identified as a •predisposing• 
factor in 21 percent of all pede(·trian accidents studied. Further­
more, in the sample's 578 cases which identified any predisposing 
environmental factor, •parked cars• was by far the most fre~uent 
factor, being noted in 457 cases or 79 percent of all accidents 
•predisposed• by a factor in the environment. 

Parked vehicles clearly represent a significant predisposing 
factor in pedestrian accidents. Although parallel parking is 
commonly related to several accident types, Snyder and Xnoblauch 
found it to be an especially important predisposing factor in 
two major types of pedestrian accidents--dart-out first half and 
dArt-out second half. These accident types account for 24 per­
cent and 9 percent, respectively, of all pedestrian accidents. 
•oart-outa,• by definition in Snyder and Knoblauch'& study, occur 
at non-intersection locations. They involve the sudden appearance 
of a pedestrian from the roadside. •First half" or •second half• 
in the terminology used, indicates at what point in crossing the 
street the pedestrian was actually struck by the vehicle. 

The following data by Snyder and Knoblauch (140) swmnarize the 
above and highlight the significant role of on-street parked ve­
hicles in predisposing pedestrian accidents: 

• 

Almost 50 percent of all pedestrian accidents in 
urban areas occurred at non-intersection, i.e., 
mid-block, locations. 

Thirty percent of non-intersection crashes in­
volved the prec:liaposing factor of •environment­
parked· car.• 

, ' '.; ' , · 1 . ' ' •' '., ~. f ·,,' ,I • .; '..1 

Ai>out,;i, 8,'. percent of all non-interaect.i,.9~,:: craahea 
involved the specific pedestrian precipitating 
factor •pedeatrian detection-parked car.• 

About 9 percent of all non-intersection crashes 
involved the specific driver precipitating fac­
tor •driver detection-parked car.• 

Snyder and Xnoblauch (140) developed many specific counter­
measures to deal with the identified problema. Street parking re­
deployment was given the highest priority among these counter­
meaaurea on the basis of their judgment of countermeasure cost 
effectiveneaa. 
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Blomberg, Hale and Xearney (15), working lar9ely with the 
Snyder and Knoblauch data, dawloped apecific recommend&tiona 
regarding parking regulation■ and pedGatrian aafety. They pro­
poaed a •Model on-Street Parking ordinance• which would apply t.o 
new or redeveloped areaa in an urb&n environment. The apecific 
eleaenta of thia mod•l ordinance were aa followaa 

• Prohibit on-atreet parking in new or redeveloped 
areas between aunriae and aunaet (daylight hours 
account for moat child pedestrian accidents). 

• Allo~ the city traffic engineer to exempt an area 
frc:xn the no parking restriction if there would be 
no aafety benefit or an undue hardship would re­
ault. 

Thua, tbia proposal called for a time-phased ban on parking. 
It wu deaigned for uae in urban, residential neighborhoods and 
adopted the approach of aimply prohibiting parked cars. 

The effectiven••• of any such ban on parking will necessarily 
be related to the extent to which motorists comply with it. 
Traditionally, enforcement baa ~n the principal means by which 
a coalllunitx . c:an achieve an acceptable level of compliance with 
parking regulations. However, the relationship between er.forcement 
and e011pliance wu not known and tbua waa the focus of the current 
atudy. Enforcement strategies and required enforcement intensity 
u they relate to urban, residential, time-phased parking regula­
tiona were of particular interest. Sanction level (e.g., the 
dollar coat of a parking ticket) was not studied directly though 
it waa a control variable. 

a. Selection of a Teat City 

The first objective eatabliahed for city selection was to 
find a single urban area that would 1) provide the required mun­
ber of experimental aitea, 2) permit enough diatance between site• 
to lliniaize inter-aite contuu.nationa, and l) aupport the planned 
data collection. The uae of a single urban aite offered several 
distinct advantage• to tbia project. First, utilizing a single 
city enaured relative unifo.rmi ty in the type of sAll.~~,iQns ~· sanc­
tion policies, enforcement practices and in the prevailing levels 
of enforcement and motoriat caDpliance. A related advantage was 
that abould any of the pre-exiating conditions have changed during 
the field experiment, the impact of aucb environaental change 
would have been equally likely to occur at all experimental loca­
tiona (i.e., at each city block site). Second, one city meant 
that the aame group of official■, enforcement agencies and enforce­
-nt peraonnel were involved acroaa all experimental sites. Thia 
ensured conaiatenc:y in the application of enforcement policies at 
all aitea. Third, the organiaation, administration and coordina­
tion of the field experiment waa simplified by dealing with one 
city and a single group of agencies • 

. , .. , .. 
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In addition to deairing one u.r~ aru larve enough for the 
experiment, a nwnber of other characteriatica were aou9ht du.ring 
site selection. Firat, the cooperation of city official• and 
the •••ential aupport of parkin; •~forcement a9enciea were de.-.d 
of utmoat importance to aucceaaful completion of thia project. 
Second, the city had to contain a aufficient n\aber of are•• 
where a p&rking regulation related to pedeatrian aafety could 
be foWld. The ideal kind of regulation waa defined to be a no­
parxing, time-phaaed restriction where parking would be pexaitted 
on a block moat of the time, but prohibited aom• of the time 
(regardleaa of the reaaon for the prohibition). Third, the deao­
graphic 41\d socio-economic characteriatica of the city, u well 
as th• areaa containing the deaired parking regulation, had to 
be relatively bomogeneoua 41\d •representative• (i.e., not at the 
extremea). 1-"ourth, the traffic environment and the demand for 
available parking ahould be repreaentative of moat urb&n, c:lenaely­
populated area.a. Fifth, the chosen city waa required to have 
wpecifiable enforcement policiea and procedures and to have ade­
quate mechaniaaa for accountability and follow-up on citations 
iaaued. A aixth criterion was that the aite aelected be in an 
eastern or northern location so aa to lllinimize travel coste. 
Further, having a nearby experimental aite would facilitate all 
aspecta of setting-up and conducting the field experiment. A 
final aelection criterion was brought into sharp focus during 
preliminary baaeline data collected at several candidate sites. 
Specifically, this ia the requirement that the site provide high 
levela of both traffic and violation activity in order to provide 
a aufficiant quantity of observation• to support statistical in­
ference tea ting. 

Of these many criteria for site selection, only the last re­
quirement for high levels of activity posed any significant problem. 
An intensive investigation of poaaible aitea waa made throughout 
Fairfield County, Connecticut, and in New York, serioua consider­
ation was given to parts of Westcheater County, the Town of 
Hempstead in Nuaau County, and the boroughs of New York City, 
excluding Richlllond. In addition, exploratory contacts were made 
with Hew Haven, Connecticut, Albany, New York and Baltimore, 
Maryland. 

Each of these ···candidate si tea could aatis£y .. ,s~ .. _o_f .'. the re­
quirements for this study, but only New York City, and especially 
Manhattan, was found to meet them all, and to satisfy them beat. 
Thwa, Manhattan and ita alternate-aide-of-the-street parking areas 
waa believed to be ideally auited to acCC111Pliah the field experi­
ment. The following few paragraph• describe the apecific rele­
vant characteriatica of Manhattan and the rationale for its se­
lection. 

Manhattan encompaaae1 a large number of residential city 
blocka, each having a high denaity of population, which represent 
a reaervoir of many candidate, relatively homogeneous experimental 
locationa. In addition to providing• rich aow:-ce of candidate 
aitea, Manhattan offered high volumes of traffic-related activity, 
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i.e., vehicular and pedeatrian flowa, nUllbera of drivers seeking 
parking, and particularly deairable, large number■ of parking 
violators. With r9CJard to parking violation ratea, it should 
be .noted . that the rates reported and actually obaerved in Man­
hat~, and other New York City borough■, far exceed estimated 
rates at any of the other c.itiea conaidered. The final principal. 
reason for choosing Manhattan aa the teat city is its abundance 
of block locations with altemate-sicle parking regulations. 

c. Selection of a Parking Regulation for Test 

Several existing parking regulations in virtually every urban 
traffic juriadiction involve a time-phased ban on parking. Park­
ing on through streets is often banned in the downtown direction 
in the aorning and in the opposite direction in the evening. Park­
ing near achoola ia often prohibited during achool houra, yet 
allowed . during the evening and at night. Parking in comme.rcial 
cliatricta is often banned during ruah hours, yet permitted during 
mid-day. Current tillle-phaaed bana are typically instituted to 
i.Jllprove traffic flow, facilitate all typea of loading and Wl­
loacling of trucks, buaea, etc., and facilitate atrNt operationa 
such aa atreet cleaning. Few are deai9ned for the expreaa pur­
pose of enhancing pedeatrian aafety • . 

The current project examined a variety of time-phaaed regu­
lations for possible uae u the teat regulation. It waa felt 
that an ideal teat regulation would involve a time-phased bAn on 
parking and would have tbe following c:b&racteriatica: 

• 

• 

Apply in ruidantial nei9hborbooda • 

Apply to at le&at one entire aide of a street, 
not juat a few parking apace• auch •• around a 
loading zone. 

Save current violation ratea of aufficient 
magnitude to generate aaaple aiae• l&rcJe enough 
to detect tba effects, if any, of change• in 
enforceaent. 

Be currently operational and lon9-atandin9 ao 
u to avoid any uni.qua probl- aaaociatec:f•with 
atart-up and tbe caacurrent Deed for public 
education. 

In abort, an ideal teat r99ulation would be an exiating situa­
tion in an urban area which approxi .. tad tbe •l•ent• of the 
•Nodal On-Street Parkin9 Ordinance• and currently had ai9nifi­
~t violation activity. 

· such an exiating aituation appeared to exiat with reapect 
to ~altemate aide of the street• parking in Manhattan, New York 
City. 'lhia regulation bu been in effect for .. veral years, in 
vari9ua foraa it encoapaa-• aoat of the reaidential areaa of • 

• 

• 





Manhattan. The regulation ia a ti.Jle-phaaed ban on parking for 
one entire side of the atreet and preliminary observation of the 
streets &bowed th&t there waa violation activity. The regulation 
exiata to facilitate atr .. t aweepin9 operationa. Ita two major 
foru a.re •two-day• and •three-day.• The two-day areas have 
parking b4na on one aide of the atr .. t, aay, Konday and Thursday 
and the other aide, Tueaday and Friday. Three day areas run on 
a Monday, Wednead&y, Friday and Tuead&y, Thuraday, Saturday 
achedule. Only three-day &reaa were uaed in the current study. 
FigU.l'e l present• ·a m&p &bowing the three-day areas of Manhattan 
in which potential aitea were aought. 

The parking ban itaelf in the three-day areas is in effect 
for tbrM hours on each day Monday through Saturday alternating 
between the two aides of the atr~et. For half of the streets, 
the three houra are 8 a.m. to 11 a.m. (designated aa a.m. sites) 
and for half the three hours are 11 a.m. to 2 p.m. (designated 
up.a. aitea). Three-day aitea alao vary with respect to sanc­
tion level. Thoae cloaer to the downtown aection of Manhattan 
bAve • $25 fine for violating alternate side; those further north 
have a $15 fine. The firat phaae of data collection utilized both 
a.a. and p.a. aitea and $25 and $15 aanction levels. The second 
pbaae utilised only p.a. aitea but with both sanction levels. 

D. · Experimental Plan 

Tha objective of thia study waa to quantify the effect of 
enfMceNnt on motoriat caapliance with a time-phased parking 
regulation. Tbe atudy waa conducted in two phases. The first 
phase resulted in an extensive examination of parking behavior, 
but without specific infonaation on the · effect of enforcement. 
The Ncond phaae resulted in specific enforcement-compliance 
infcmaation. 

As originally designed, the first phase was to have supplied 
inforaation on the relationship between enforcement and compliance 
(i.e., observed violation ratea) and on the relationship between 
enforcement and a motoriat's perceived riak of detection (i.e., 
the aubjective probability of getting a ticlcet). Perceived risk 
was to . be meaaur,ed thro'19h a motorist interview. An experimental 
design was developed to aaaess enforcement, ·CQ111.pli~~~•1.and per­
ceived riak which included a motoriat aurvey to be conducted via 
interview. The aotoriat aurvey waa aubllitted to the Office of · 
Management and Budget for approval and baaeline data collection 
wu begun. · Unfortunately, approval of the aurvey waa firat de­
layed and then denied and the acbeduled increaae in enforcement 
never occurred. As auch, the firat phaae of data collection 
becuae a baaeline effort and a second pbue waa deaigned and 
impleaented to examine the enforcement-compliance relationahip 
only without regard to perceived riak. 
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The firat phaae of data collection waa conducted from 
November 1975 through March 1976. It involved ob■~rvation of 
legal and illegal 1>4rking behavior, Monday through Saturday at 
28 selected sites (i.e., city blocks) in Manhattan. Jialf of the 
aite■ were •a.m. alternate aide• and thua observation was con­
ducted from 8 a.m. to 11 a.m. Half of the aitea were •p.m. 
alternate aide• and were observed from ll a.m. to 2 p.m. The 
aites were equally divided and counterbalanced betwffn Sl5 fine 
area■ and $25 fine areaa. All aitea were eaat-weat Manhattan 
streets; none were north-south Manhattan avenues. All sites 
would best be described as •residential• without the freaence 
of schools, police stations, fire houses or significant business, 
O?JDPNtT.'cial or industrial operations. Observation was conduc:ted 
for 6 to 24 days over a one to eight week period aa specified in 
the original experimental deaign (Interim Report, September 1975). 
In all,. there were 554 three-hour obaervation daya or periods 
during which 29,411 legal and illegal parking events and 973 
enforcement events (e.g., patrol car drove down the block with 
or without iaauing any tickets) were observed. In general, one 
observer worked at each site for the full three hours. However, 
for 22 of the periods, a second obaerver was assigned to collect 
independently the same data as the first. Thia procedure was 
adopted to uaeaa the reliability of the data collection process. 

Second phase data collection waa conducted from September 
1976 to -November 1976. It utilized aix aites or blocks selected 
on the baaia of firat phue data. Each was a •p.m. a,lternate 
aide• meaning that frCID 11 a.m. to 2 p.m. , parking was prohibited 
on one aide of the street Monday, Wedneaday and Friday; . the other 
aide Tuesday, Thursday and Saturday. An overview of the experi­
mental design ia abown in Table l. 'rhe primary independent var­
iabl• in this design vaa enforcement level. The firat two sites, 
deai9Dated u control, received no additional parking enforcement 
over what would nom&lly occur. The next two aitea, designated 
u •1ow", received one additional enforcement visit from a Park­
ing Bnforcement Agent. The visit vaa scheduled to begin early, 
at 11 a. m. or 11: 20 a.a. , &nd luted 15 minutes whether or not 
there were sufficient violators to warrant 15 minute• of ticket 
writing. Visits occurred on each day, Hond4y through Friday, 
of the four week •1ncreaaed Enforc:eaent• period ahown in Table 1. 
'.l'he last two .sitea,.~ deaignated aa .. high• (i.e~ i; . .-.ai;lY, .. an4 l•te 
viaita) were acheduled to receive additional 'vfaita ·'·botit ·at 11 a.m. 
(or 11:20 a.a.) and 1:20 p.m. (or 1:40 p.m.) each laating for 15 
minutes. Again, the visit■ occurred Monday through Friday on e&ch 
day of the four week •xncreaaed Enforcement• period. Half of the 
aitea had the $15 sanction level and half had the $25 sanction level. 

The field study wu conducted over an eight. week period at 
.• each aite. During the firat, or baaeline, week; ·all aitea, whether 

.control or experimental, were simply obaerved on each day Nond&y 
through Friday • . Monday through Fr:tday obaervation waa continued 
through the •1ncreaaed Enforcement• period (exclu.ding ·holidaya 
vhen Alternate-aide regulations are auapended). Thia four-week 
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Enforce­
ment 

Control 

Lowa 

Highb 

Time 
of 
Dal 

11 a.m. 
to 

2 p.m. 

11 a.m. 
to 

2 p.m. 

11 a .m. 
t.o 

2 p.m. 

-

Table 1. Outline of Experimental Design. 

~-- Day 
Ay-:: of 
·/ Week 

Mon. 
___ to 

Fri. 

Mon. 
to 

Fri. 

Mon. 
"· to 
Fri. 

{~-
.-:- }:.:..s 

__ '-}-... 

Sanc­
tion 
Level 

$15 

$25 

$15 

$25 

$15 

$25 

Base­
line 

Site 11 

Site 12 

Site 13 

Site 14 

Site IS 

Site 16 

1 

Study Week 

Increased 
Enforcement 

2 3 4 Pause 
Post 

1 
Post 

2 

---- > 
---- ➔ 

- - - - - > 
---- > 

---- > 
---- ➔ 

aEarly additional e ~ orcement visit scheduled during the first hour of the parking ban. 
~~l 

bBoth an early (sc~11uled as defined above) aricf a l~te additional enforcement visit 
scheduled during the-final hour of the parking· ban~ · 





period followed by a one week pause during which no observation 
and no increased enforcement occurred. The •post• period, con­
sisting of the seventh and eighth week at each site, involved 
observation on one Monday, one Tuesday, one Wedneaclay, etc., 
over the two week period for a total of five days of observation 
with no increase in enforcement. Data collection and manipula­
tion of enforcement were conducted concurrently at all. six sites. 
This ensured that extraneous variables such as weather, seasonal 
variation, holidays, etc., were all equalll' applicable at all 
sites. · 

It should be noted that the •Low" and •aigh" enfo~cement 
strategies were selected based on the findings from the first 
phase of data collection. In particular, it was found that the 
normally occurring enforcement of alternate side regulations 
was quite high. The 28 Phase I sites averaged nearly two en­
forcement visits per three hour day. Thus, to be perceived by 
motorists, any enforcement increase would have · to be x;:elatively 
intense and/or novel. Second, violation activity was both high 
and centered on the first and last hour of the three :hour period. 
Thua, it appeared that enforcement should be centered early and 
late during the three hour period to have maximum effect on ille­
gally parked vehicles. Simply, 1110re targets of opportunity (il-
legally parked cars) could be found at these times. · 

E. Observation Plan and Data Collection Instrument 

As discussed earlier, one observer was stationed at each 
block for each three-hour observation day during both the first 
and second data collection phases. The observer was instructed 
to remain as inconspicuous as possible and was not permitted to 
discuss the p1"oject with area residents. Essentially, his job 
was to record all enforcement actions and parking behaviors that 
occurred at his assigned block during each observation period. 
The following specific data itesu were recorded: 

Vehicles parked at beginning of observation period 

Legally parked 

• 
• 

license number and state 
vehicle type 
body style 
vehicle use and condition 

Illegally parked 

• 
• 
• 
• 
• 

license number and state 
vehicle type 
body style 
vehicle use and condition 
specific parking violation 
vehicle ticketed 
driver stayed with car 
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Vehicle movement■ during observation period 

Parking legally 

• 

• 
• 

• 

license number and atate 
vehicle type 
body style 
vehicle use and condition 
driver age (estimated) 
driver sex 
driver race 
number of passengers 
exact time 
ticketed 
driver stayed with car 

Parking illegally 

• 

• 
• 

• 
• 
• 
• 
• 

license number and state 
vehicle type 
vehicle use and condition 
body style 
driver age (estimated) 
driver sex 
driver race 
number of passengers 
specific violation 
exact time 
vehicle ticketed 
driver stayed with car 

Leaving parking 

• 

• 

(carry forward data items already tabulated 
when vehicle arrived) 

driver age (estimated) 
driver sex 
driver race 

• ''! .•x•~ •iif~{ture .... time ,;, ...... 
<i 'l''}Jt '• 1·:'_::,;r,,'1 ~\>' ., '·:· ·•;- :;;fi ;s-; .·. 

1
/ ·,f I( ,, '. • :; 

Enfprcement during observation period 

• 

time arrived on block 
time left block 
vehicle number (if on vehicle) 
citationa issued (referenced back to the 

specific vehicle cited) 
wiit, precinct or command designation 

(e.g., Parking Enforcement Bureau, 
Sanitation Police, regular precinct 
patrol, etc.) 
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Vehicles which were clearly stopping or standing but not 
parking were not tabulated. Observers were also responsiblefor 
recordin9 any unusual occurrences which might have influenced 
parking behavior. An accident, for instance, or the presence of 
any emergency vehicles could influence motorist behavior. The 
actual data collection form is shown in Figure 2. The upper 
right hand corner of this form was used to add liite related data 
such as location, block characteristics and when the observation 
was conducted. Forms and procedures were pretested prior to 
implementation. 

F. Selection of Test Sites 

Using parking maps provided by the Departinent of·. Traffic, 
coupled with Manhattan demographic data, an area comprising sixty 
contiguoua census tracts was defined for initial ·site ·review (see 
hatched area of map in Figure 1). This area contained only three­
day alternate side parking blocks (i.e., contained no two-day 
alternate aide zones) and encompassed hundreds of potentially 
suitable test sites. The area represented a large number of 
residential neighborhoods, with commercial activity generally 
limited to the avenues, and was included entirely within the 
jurisdiction of a single parking enforcement office of the NYC 
Department of Traffic. Site selection criteria were specified 
which were designed to provide comparability among sites with 
respect to l) traffic volume and mix, 2) parking volumes, includ­
ing both supply and demand, 3i land usage, 4) resident population/ 
income characteristics, and 5) traffic regulations and enforce­
ment practices. Preliminary selection of sites was based on 
00-site obaervation of parking regulations and land use character­
istics. Sites were rejected if any of the following types of 
characteriatica were observed: 

• 

• 

• 

Significant encroachment by other parki ng regula­
tions (metered parking, no-parking zone, bus stop, 
etc.) 

Parking garage or several private driveways or garages 

School or day care center or playgroUJ'\d or block 
designated as a ,playstreet . . •'<;_ . 

~oli~ , .-pr; ~inc:t ~ff ice ·-'cir ·· po~'t ·1otf£~~ir~~'./i~~;i; .... · 
public office• 

on-atreet 00natruction work or significant building 
construction on block 

Preli.lllinary screening yielded many sites potentially acceptable 
which were then examined for population/income comparability, 
diatance fraa each other and length of block. · A total .of 28 
city block• were eventually selected, dispersed throughout the 
200 blo.::Jta on Manhattan's west aide, ranging in location from 
73rd to 113th atreeta. 
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. Since more than four month• were required to complete data 
collection at all 21 firat phaae aitea, condition• at each site 
were continually aonitored. Condition• which were judged to 
affect the IM,rking did oc:cur at aeveral blocks (e.g., a fire, 
construction work, •playatreet• deaignation) but selection of a 
replacement aite waa required in only one caae, where a street 
waa cloaed to all traf fie in the afternoon fo.r children's play. 
In the other caaea, change• were teaporary and ' were · handled by 
re-acheduling data collection when conditions returned to •normal.• 

The aecond phase of data collection was baaed on the care­
ful selection of only six of the 28 sites investigated in the 
initial aet. selection of the six sites involved determining 
the •beat match• of aitea using the previously described criteria 
&long with the parking descriptive data newly acquired from 
Phalld I. The aix second phase sites, then, repreaented city 
blocks which shared aimilar demographic profiles, parking regula­
tion mix, traffic conditiona, residential land use and parking 
characteristics. 

G • . Enforcement Control Plan 

During the course of this atudy, several enforcement control 
mechani- were developed, tested, modified, and in some cases, 
discarded in the process of evolving an acceptable control plan. 
The enforcement plan that was ultimately employed was based on a 
close working arrangement with enforcement personnel and daily 
monitoring of enforcement visits. With the approval of Manhattan 
parking enforcement agency personnel, project staff worked dir­
ectly with enforcement agent• uaigned to this program. 

TWO agents, selected by the Department of Traffic, were tem­
porarily relieved from their regular duty tours and assigned to 
enforcing parking for thia project. The agents and their imme­
diate auperior were firat briefed by project staff as to the 
general <)bjectivea and approach of the study. 'l'he specific pro­
cedure• that were to be followed by them were discussed in detail. 
'J.'hey ·were ·made aware that their duty tours for part of each day 
would be both detenained and monitored by project staff for the 
next several weelta. 

• • ' • • ' • :· ; • > "\• _..'.,:; • ; ! ' .• ' ' . ' l • '' ; ,,. -'~I:' . :: . . ' ' ' ' ' ' 

Bach agent wu provided a detailed acbedulei"i -ndicating the 
apecific 15-minute interval (during the firat and/or third hour 
of the regulation) for an enforcement visit to a particular block • 
The qent vu inatructed to remain on the block for at least 15 
minutea--longer if needed for ticketing--and to ticket all illegally 
parlcad cara. The project•• enforcement viaita were in addition 
to any enforcement already occurring at the aitea from regular . 
police or sanitation police. Although each block waa viaited for 
the required number of times each day, Monday through Friday, 
the preciH time•of the enforcemgnt activity u -well as the par­
ticular agent appearing on a given day were varied, so that neither 
wou,ld be ~redictable to driver• on the block • . · :~~~i• activity was 
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monitored each day by the field obaervera. 

H. Field Staff Selection and Trainin9 

Field staff were recruited with the assistance of a major 
university in Manhattan. Virtually the entire field staff 
employed by the project were either graduate $t.udents or senior 
class undergraduates. The few non-■tudenta empl·oy~d were selected 
from applications sent by acquaintances of existing staff. our­
j,ng the course of two phases of data collection, more .• than 30 
people were employed by the project. A large field staff was 
neceaai~ated by both the limited availability of enrolled ~tu­
denta and the fairly high attrition among ataff. Attrition was 
often reported to be due to intolerance for outdoor work during 
a cold winter in New York City. In other cases, class schedules 
changed to .leas favorable times, one person moved from the area, 
aeveral people got better or full-time joba and one person was 
fired. 

Personnel were screened initially by means of a written 
application fora, completed by the applicant and mailed in well 
before the acheduled training aeaaion. Selected applicants were 
'then interviewed by telephone, and if there was still mutual 

,·interest, were invited to participate in a paid training session 
luting about two boura. Several training sessions (one session 
per trainee) were conducted before the start of data collec-cion 

:ao that any one session could be limited to 5-6 trainees. 

The training program included a general orientation to the 
objectives and approach of the study, a detailed- account of how 
-the alternate-side regulation works in Manhattan, ·and a general 
description of parking behavior at a ... ternate side locations. 
Following this introduction, a set of detailed instructions for 
properly completing the field observation form was distributed 

· to each trainee. The data oollection form was tllen discussed in 
depth and the coding of each column in the form was . explained. 
Practice in filling out th• foni was simulated in the classroom 
by •ans of chaulkboard illustrations of typical parking behaviors 
which the trainees would then have to code properly on their 
observation sheet. Each training session . conclude~.with .. a review 
of a checklist of procedures for all field obaerv.~..t.:~ ''All~_·.a dis- . 
cuasi~ of thil importance of accuracy and neatness"· in providing 
acceptable raw data sheets. S~aff were warned about the n6c­
essity of being at a site at the right time and remaining there 
the full three hours. They were also enoouraged ·to notify the 
project supervisor (as soon as possible) if they would not be 
able to keep .an assignment1 only the project supervisor could 
transfer an assignment to another observer. The final phase of 
training was accompliabed in the field after the trainee had 
experienced one or two actual work as■ignmenta and _bad received 
·direct f-dback concerning performance from projec:1=-. :~•taff. Moat 
new ob-rvera worked independently on • block with· ·~·· more exper-

. ' : ... '/,'~~ 1,:- ••, . 

. . ' ,..,:• . .; · .• · .. 
' ;. . ... . 
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ienced observer ~o that two, hopefully identical, data sets would 
be collected d\lring field training. This precaution ass\lred u.a­
able dat~ and also aided in providing information for trainee 
perforaaa.nc:e appraisal. 

I . . Data NanageMnt 

The field uaignmenta schedule wa• completed early in the 
week prior to the planned data collection. Work waa distributed 
equita.!:>ly across the entire active staff for the week and in 
accordance with their availability and wo .k load preferences. 
Since field observers were required routinely to telephone their 
enforcement activity report, work aaaignmenta for the following 
week .were accomplished during one of these calls· for each indi­
vidual. 

Immediately following a field assignment, the observer was 
required to check the clarity and identifying information on the 
data sheets and to mail them to the Contractor in addressed , 
buainess reply envelope• p~vided. Data sheets were reviewed 
as they were received by project staff and any problems discovered 
were diacuaaed with the field observer. The data set was then 
recorded and assembled for processing. Although few data sets 
were loat in the mails, or not accowited for, most took several 

. · days to arrive and some were very late. In the i .nterest of not 
i penalizing the observer for this, and in order to simplify record· 
,~ .keeping, observers were mailed checks at the end of each work 

'· ··',- , .. , 

week for the usignmenta they worked that week. The typical work­
. load wu three or four assignments (9 or 12 hours) per observer 
per week. 

Supervision of field staff occurred in three unobtrusive, 
unpr~ictable ways. Field staff were advi•ed that the project 
aupervisor would be apot checking usigned locations throughout 
data collection. Second, any particular field assignment could 
be given to two staff member• (for developing a measure of ob­
aerver reliability) who would each work independently of the othe ~. 
Neither obaerver would know in advance of the appearance of the 
other, but they knew all field proced\lres wo~ld remain in effect 
regarcileaa. The final •ans of •auperviaion• was; operative at 
experimental--sitea since _ the parking enforc~~-. .t~;g~_( .,~~~-1.ci , . ·''"' 
visit for one or two 15-minute intervals each day and would be -
quite evident to the obaerver, and vice versa. The field staff 
alao knew that project ataff were in close contact with parking 
enforcement peraonnel. Only one cue of observer unreliability 
waa discovered and the individual waa subsequently terminated. 

.. A project of this size, sustaining a high level of field 
· ,.: - activity over mAnY weeks, and yielding a maaaive data baae 
· . ·neceaaitate• much record keeping and an adequate data management 

•Y•tua. SOiie of the records and administrative aida that proved 
eapecially effective included: 
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• 

• 

• 

Frequent, peraonal contact with field ataff 

D4ily monitoring of enforc:ezaant activity includ­
ing a written record of the report highlights 
and multiple backup arran9ementa for receiving 
the information when called in 

Enforcement activity achedule ~resented to 
agents on a form convenient for use in the field 

Single-sheeted field observation forms bound 
with a self-contained firm backing and rain 
ahield, eliminating the need for clipboards 

Site achedule chart, eaaily updated, showing 
planned and actual enforcement and data collec­
tion aetivitiea at all sites throughout the 
program 

A (single sheet) checklist of procedures to be 
followed by field staff before, during and 
immediately following a field assignment 

A separate, detailed set of instructions ex­
plaining observations to be made and proper 
entries on data collection form 

Weekly schedule of data collection assign­
ments showing, at a glance, the individuals 
assigned to all sites cumulative to date 

Si tea were assigned to observers on an informal rotation 
basis so that no one person would become readily identified 
with the block and in order to distribute the workload fairly. 
Some blocks were more difficult to work than others, e.g. ·, 
greater parking/traffic activity levela, physically longer blocks, 
longer trave!:'.: times to the site, •etc. O~servera W«.re not aaaigned 
to a block where they were known or bad a friend. Although this 
limitation occurred in two cues, it posed no problem since there 
were aufficj.•t personnel to work around the constraint. •An ob­
server was .. generally : not , assigned. ,to . .th.e .. ·s~ .. l:?,.~<>% . ~~ .•-J!!Y~ .,in ., .. -~' . 
a row nor w~ he assigned the same site for the same day of the 
week for two weeks in a row, if it could possibly be avoided. 

Field staff were instructed to record their observations in 
an inconspicuous manner, to move about the block and to avoid 
conversation with people they might meet. A letter of introduc­
tion, which identified the observer and hia participation in a 
study being conducted with the cooperation of the NYC Depart­
ment of Traffic, waa given to each observer. The letter was 
needed only once. · 

Seta of data, mailed by field staff, arriwd in batches 
each day at Dunlap'• office. The completeneaa, general read-

'-,. • ., 
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Ability, aaaignment identifying inform&tion and the adequacy 
of the coding were reviewed•• ••ch aet waa received. Thia pro­
ceas was particularly thorough for data collected by new obaervers. 
Any queations or problema regarding the data were diacuaaGd with 
the appropriate field observer &nd corrected when poaaible. The 
aets were logged in and filed according to block location. 

All data were retained until completion of a phase of data 
collection when it was then keypWlched and aorted into site 
batches. There were several iterative steps in the processing 
of the data decks to ensure the baaic validity of the data. At 
the end of thia verifying and correction process, all data were 
recorded on magnetic tape for easy handlir.g, ready for .cross 
tabulation• and aubsequent analyais. 

J. Reliability of Data Collection Procedures 

Early in the work effort, consideration had been given to 
utilizing two observers per block per day. The problem was that 
parking activity waa extremely intense during the first and last 
half hours of the three hour interval. However, particularly 
during the middle bOur, there were times when little pArking 
activity occurred. Thus, the decision was made to utilize only 
one observer at the poaaible sacrifice of aome early and late 
dat~. As discussed earlier, this decision and the reliability 
of the entire data collection process, was teated by assigning 
a aecond observer for 22 of the observation periods in Phase I. 
The two individuals worked independently on the same block at the 
aw time. Product moment correlations were computed comparing 
the number of legal, illegal and do~le parked vehicleas. and the 
number of police viaita recorded by the two ~aervera .., · , 

The correlation wu highest for legally par~ed vehicles 
Ct • .91) followed by number of police viaita (r • • 89), number 
of illegals (r • .84) and number of double parker• (r ~ .68). 
The moderate correlation for double parker• is quite underat&Jld­
able aince double parkers tend not to leave their vehicles for 
very much time, and it ia often difficult to detexmine whether 
they .were •stopping• (not tabulated), •standing• (also not tabu­
lated) or actually parking. Othei:wiae, the correlations. ranged 
~=t·;:ti: ;,:1 :::::a~=i==~ ·· ~•1~~i~;y __ ~9,!.l. ,.,9.~.~~,',.~'--- .. ,,.::, .: .. 
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III. DESCRIPTIVE RESULTS 

The firat phaae of data collection involved 28 Manhattan 
streets, observed for a total of 554 three-hour alternate side 
periods. In all, 29,411 parking event• and 973 enforcelQent 
viaita were observed. Data were gathered on vehicles, drivers 
and police actiona. The purpose of this section is to present 
a description of alternate side parking in Manhattan •. ·oata 
will be shown relative to the vehicles and drivers and how and 
when they park. This will be followed by a description of nor­
mally occurring enforcement activity. 

A. Parking Behavior of Vehicles 

Throughout this study, parking events were classified as: 

Illegal aide - vehicle parked on aide of street where 
no parking waa allowed on that day ' 

Legal aide - vehicle legally parked on side of street 
where parking peJ:Dli.tted for that dAy 

Other illegal - vehicle parked illegally on legal aide 
of street (e.g., fire hydrant, driveway, 
etc.) 

Double park - vehicle parked in traveled lane · 

To be tabulated, a vehicle must have been •parked• at least in 
aoae sense of the word. Vehicle5 standing in traffic o.r .stop­
ping mPntentarily to load or unload passengers were not tabulated. 
However, vehicle• which were technically •standing• (e.g., motor 
running, driver stayed with car, in a double parked position) 
were tabulated if the behavior waa more than •momentary.• Fre­
quently, drivers will •stand• double parked waiting for the end 
of the three hour period. When the period enda (or more often 
shortly before) they move into parking apacea on the illegal aide 
which have becoae legal apacea. It should be noted tha1: it was 
possible for one vehicle to be tabulated more than once on tJw 
aaae day. flle double parker above, for . ~si;ancet 9o_ul~ -.~ye ... 
been tabulated for double parking and for illegal aide parking · 
if ,he a::>ved onto the illegal aide before the end of the three 
hour period • 

Across all 28 sites and all ol vation perioda, there were 
9,190 (311) parker• on the illegal ·; 10,340 (361) legal, 
9,387 (321) double parked, 336 (11) "'tber illegal; and 158 for 
which parking information vu not obtained. Table 2 ahowa the 
diatribution of theae parking event• u a function of vehicle 

· type. The table ahowa that there is little difference in the 
parking behavicr of aubcollpacta, intexmediatea, full ·-·size· cara 
and atation wagona. All are found about equally often aa legal, 
ille9Al and double parkera. The behavior of these vehicles, how-

.,.•,·. 
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TAble 2. Parking St&tua by Vehic:le Type. : 

Parking Status 

Illegal Other Double Total 
Vehicle 'l'ype Side Legal Illegal Park N ' 

Subcompact 311 351 11 331 . 6,682 1001 . 
Intermediate 341 321 11 331 s, ,381 1001 

Pull Size 341 321 11 331 8,746 1001 

Station Wagon 341 301 21 341 2,·4 80 1001 

, . ··, 

Panel/Van 331 141 21 501 ';; · ·~ 'J;86 1001 
: , < ·· :·{; ... ;fv . . >i 

i:/.;?,i.:· . 
... ' 

481 81 31 401 .'871 1001 

Other 291 451 31 221 246 1001 

vehicle type 91 831 <11 71 2,661 1001 
not obtained 

TOTAL 29,253 

... f' .. ,, ,;t.t·,"·-:: 
· ·' '·• • '•• , . ... · . 

• 

• 
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ever,. is much different from van And truck behavior. Trucka 
were more. often found an the illegal aide (481) or double parked 
(401) than legal (81). P&nel trw:ka or vans were moat often 
found u double parkera (SOI), followed by illegal side (331) 
and legal (141). Vehicles liated under •type not obtained• 
were predominately legally parked and moat can be presumed to 
be cara. The parking behavior of truck• i• not unexpected aa 
moat vehicle• of thia type were probably in commercial service 
and ma.king deliveriea or aervice calls. 

Ta.ble 3 shows vehicle parking atatua py vehic,le · us~· and 
condition u juclged by the Observers. conce,rJ1in9vehicle use, 
it WU found •private• vehicles appear about equally often as 
legal, illegal and double parkers. Commerci~l vehicles ·are 
moat often found double parking (511) and government vehicles 
are moat often found on the illegal aide (521) • . concerning vehicle 
condition, there is a clear relationship between ' condit:ion and 
parking atatua. Vehicles double parked and illegally .parked 
tend to be •newer• and legal vehicles tend to be •run down.• 
Thia finding possibly reflects the fact that .older vehicles 
are probably more often left on the street ovemight and thus 
more likely to have one of the legal spaces. 

Vehicle registration atate by parking status is shown in 
Ta.ble 4. 'l'he data indicate that parking behavior does vary by 
vehicle registration. Hew York vehicles are more likely to 
double pa.rk (331) than vehicles from Connecticut (271) or some 
other state (241). Tbeae findings support the notion that 
double parking during altemate aide time periods is a local 
phenomenon and is practiced by many New York motorists. These 
motoriata are likely aware that double parking is tacitly con­
dQnad during alternate aide hours. 

Table 5 shows parki119 status and duration of the parking 
event aa a fWlction of whether or not a ticket waa issued. It 
may be aeen in thia table that 9,190 of the observed parking 
events were on the illegal aide. Of these, 555 or 61 resulted 
in a parking ticket. 'tboae vehicle• receiving a ticket r~r-tined 
on the illegal aide for an average of 125 minutea, whereas those 
vehicles which were not ticketed averaged only 36 minute•-
Legal parkers averaged a full 174 minutes out of a muiJDum possi-
ble 181 minutea ~ 'l'bese -results, aa' expecte'cl'~ •-· indica'te- tita t .. ·the ,.. ' " ,. ., 
longer a vehicle reuin• in an illegal apace the greater i• the 
risk of a ticket. Alao ,· legal parker• do not readily move from 
their legal apace•. Double parkers averaged 91 minutes, and 
received very few ticket• due to the accepted practice i~ New 
York of •a11owing• double parking for the duration of the· thr .. -
bour a3:ternate side period. 

Table 6, ahoving parking atatua by •tiJDe in,• attempt• .to 
highlight the modal parking behavior on the•• blocka u - implied 
in the previows table. Pirat, though not shown in Table -' 6, 
legal parker• tended to be on the block at the beginning :of the 
alteJ:Date aide period .and remain there for the full three hours. 
Approxialately 991 of all legally parked vehicle• observed were 
on tbe block, parked, when the observer• arrivad. The same was 

-22-
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Table 3. Parking Status by Vehicle U•• and Condition. 

Parking Stat\lS 

Illegal Other oo·u.bi~ · · · ·: <Total 

Vehicle use Side Legal Illegal -Park :N ' 
Private 341 311 11 341 · .22,415 1001 

commercial 391 71 31 511 2,482 1001 

Government 521 221 11 261 198 1001 

Other/Unknown 121 781 11 91 4,158 1001 

Vehicle Condition 

New 391 231 11 371 2,950 1001 

Average 331 311 11 341 21,504 1001 

Run Down 301 ,01 11 291 2,026 1001 

Other 111 771 <11; 111 2,773 1001 

f:,/ •i ii . ~. 

' 
TOTAL 29,253 
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Table 4. Parking Statua by State of Regiatration. 

Illegal 
State Side Legal 

New York 311 341 

New Jeraey , 321 351 

' Connecticut 291 431 

Other State 321 431 

Other 431 271 

Unknown 261 431 

-24-

Other 
Illegal 

11 

21 

11 

11 

21 

31 

TO'l'AL 

Double 
Park 

331 

lll 

271 

241 

281 

271 

·Total 
N ·. I 

2 l, 01.6 1001 

2,430 1001 

538 lOOt 

. 2,843 1001 

164 1001 
I . 

262 1001 

; 

· 29,253 

. ·~- . ~ ' -, . ~ ., 
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Tables. Parking Status, Duration of Parking Event and Ticketing. 

Vehicle 
Vehicle Ticketed not Ticketed Other/Unknown 

Average Average Average 
Duration Duration Duration 

Parking Status ! ! (mine.) N I (mina.) N ' (mins.) - -
Illega .. aide 555 911 125 8 , 323 301 36 312 461 25 

I Legal 6 11 145 10,333 371 174 1 <l\ N.A.• N 

"' I 

Other illegal 14 21 130 318 11 S8 4 l\ N.A. 

Double park 34 61 107 8,987 321 91 366 541 107 

Total 609 1001 127 27,~61 1001 90 683 100\ 69 
-f;.- ~ 3 1 \;_~) ·;,. :•; '; 

*N.A. • insufficient data for calculation. 

NOTE l Average duration calculations based on 29,055 events for which data were available, 
not the full :saJaple. Maximwn possible duration was 181 minutes. 
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Time In 

Already there 
or, 

Table 6. Parting Statua and Event . · 
Diatribution by Time In 
for Illegal and Double 
Parked Vehicles. 

Parking Status 

Illegal Side Double 
Average 
Duration 

N I (mina.) N I 

Parking 
Average 
Duration 
(mins.) 

lat 20 .min.• 2,753 301 67 5,0:?2 541 124 

2nd 20 min. 237 31 36 777 81 83 

3rd 20 min. 285 31 38 682 . .1, 68 

4th 20 min. 270 31 37 700 a1 60 

. 5th 20 min. 295 31 46 631 71 48 

6th 20 min. 613 71 51 578 61 38 

7th 20 min. 1,214 131 42 503 51 30 

-sth 20 llin. 1,943 211 27 259 31 21 

9th 20 llin. 1,471 161 10 130 11 11 

,,, .Total 9,081 1001 39 9,282 
. . 1001 ·•- , ·, 54 

•For a.a. aitea, tbia ia 8100 - 81201 for p.m. aitea, .thia ia 
11:00 - 11120 • 
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true for only about one third of the illegal aide parking events 
observed and about one half of the double parking events. The. 
data presented in Table 6 are •Tae In• for illegal and double 
parkeu vehicles. •Time in• i• in 20 minute intervals across the 
three hour alternate aide period. Concerning the illegals, it 
can be seen that only 301 were on the block already or came 
within the fir•t 20 minutea. Few additional illegal parker& 
entered the block during the aecond through the fifth 20 min-
ute periods (8:20 a.m. to 9:40 a.m. for a.m. aites: 11:20 a.m. 
to 12:40 p.m. for p.m. aites). This figure increased for the 
aixth, seventh and eighth 20 minute• decreasing slightly in the 
ni11th 20 minut• period. The pattern here is one in which the 
alternate side is violated early and late in the three hour period 
but not during the middle. Late violation is particularly inter­
esting aince it results from the local understanding or custom 
that once the street sweeper has past, alternate aide violation 
ia acceptable and generally is not ticketed. 

Double parkers behave almost in reverse or opposite of the 
illegal parkers. Fully 541 of the double parked vehicles either 
were on the block already or entered within the first 20 minutes. 
Aa 'ahown in Table 6, the number entering decreased steadily 
throughout the three hour period until the laat 20 minutes when 
only 11 of the double parkers entered the block. Thus, common 
behavior is for a motorist to move his vehicle from the illegal 
side just prior to the three hour period. Often, this means 
double parking on the same block and generally he will not be 
ticketed during the period for double parking. Toward the end 
of the period, after the sweeper haa paaaed, the motorist moves 
back 'to the illegal aide and again he probably won't be ticketed. 
Thia pattern of behavior baa developed in Manhattan over the 
years. It serves the purpose of clearing one aide of the block 
£or street sweeping while at the same time providing double park­
ing aa a place to go for the motorist. 

B. control variables and Parking Behaviors 

Of the 28 atiea, half were morning or a.m. sites and half 
were afternoon or p.a. aitea. At•·•• sites, alternate aide 
parking regulation• 1Mre in effect from 8 •·•· to 11 a.m.; at 
p.a. aitea from 11 a.a. to 2 p.m. In addition, half of the sites 
were $1S fine location• and half were $25 fine locations. Blocka 
or sites for obaervation were selected aw:h that a.m./p.m. and 
sanction level were counterbalanced acroas sites. :. .As such, these 
two variable• -Y be ·conaidared u between-aite control variablea. 
The only within-aite control vari3.ble waa day of w~. Each aite 
waa observed on a Monday through Saturday achedule. · · - · · 

Table 7- ahowa the distribution of parking events for -the 
three control variablea. Pirat, with respect to a;,m./p.a., it 
can be aeen that there ia little difference in the two distribu­
tions. Differmicea are apparent, however, with respect to aanc­
tion lewl. The $25 location• had more legal parkers and fewer 
illegal ~d double parker• and fewer total parking •vents'. Dif-

. fenncea .with respect to day of week are alao apparent. · . Por 
aoae reuon, the percentage of mtorista parking illegally ia 

. ! 
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Table 7. 

a.m./p.a. 

e a. ■.-11 a.m. 

11 a.a.-2 p.m. 

Sanction 

$15 Fine 

$25 Fine 

Day of Week 

• Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Parking Statua by a.a./p.m., Sanction 

and Day of Week 

Parking Status 

Illegal Other Double Total 
Side Legal Illegal Park N ' 
311 361 11 321 14,777 1001 

321 341 11 331 14,464 1001 

321 331 11 351 15,445 1001 

311 381 11 291 13,796 1001 

281 391 11 321 3,689 1001 

341 321 21 331 5,584 1001 

301 371 11 321 5,109 1001 

331 331 21 321 4,867 1001 

291 381 11 321 5,535 1001 

341 341 11 311 ,,' ... ◄ ,46~ •. ·1001 

··•·,, "" '' 
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highest on Tuesdays and Saturdays, lowest on Mondays and Fridays. 
Double parkers are relatively constant across the week and legal 
parking is the mirror image of illegal parking, being highest on 
Mondays and Fridays. Because of the very large sample sizes, 
the differences shown in all three distributions (a.m./p.m., 
sanction level and day of week) are statistically significant. 
However, the chi squared value for a.m./p.m. is only 13.7 
(p <.01) whereas the value !or sanction level is 146.7 ( p <.001) 
and for day of week it is 195.l (p <.001). Thus, it was con­
cluded that only day of week and sanction level had to be in­
cluded a 5 control variables in the second phase effort. 

c. Drivers 

Observers were instructed to record the age, sex and race 
of each driver parking or leaving parking during the observation 
period. Obviously, any vehicle parked on the block when the 
observer arrived and still there at the end of the three hour 
interval did not produce an observable driver. This was parti­
cularly true for legally parked vehicles; only 10\ of these ve­
hicles had an observable driver. In contrast, drivers were ob­
served for 69\ of the illegally parked vehicles and 641 of the 
double parked vehicles. 

Observed driver age by parking status is shown in Table 8. 
The results suggest that there is little differenc~ between driver 
age as a fwiction of parking status. The modal dr . ~er was de­
scribed as •being between 31 and 40 years of age with most drivers 
falling into the broader 26-50 age category. Sta~~stically, the 
differences between legal parker age and illegal parker age were 
not significant (x2 

• 8.42, N.S., with 6 d.f.), though the legal­
double comparison was significant <x 2 • 18.43, p <.0l, with 6 d.f.). 
Nevertheless, differences are minimal and there is no evidence to 
suggest that any one age group is particularly prone to violation 
activity. 

Table 9 shows parking status aa a function of driver sex. 
The most interesting feature of this table : -i that at least 841 
of the drivers in each category are male. ~ r double parkers, 
the percentage is 871. Statistically, the sex by parking status 
distribution is significant (x2 • 26.00, p <.001, with 3 d.f.) 
with nearly all the difference coming from the increase ·-in males 
in the double parking category. This result is not surprising 
since double parking is more common among commerc~al vehicles 
which :may be presumed to have more male drivers. This table also 
shows ·parking status by observed driver race. A9aill, there ia 
littl,ti.- difference by race across the parking status categories. 
The di'fferencett that do occur are between double parkers and 
the remaining ~ategories with white• less likely to double park 
Cx 2 • 81.20, p ,.001, with 3 d.f.). · 

-29-





Driver Age 

20 or leas 

21-25 

26-30 

31-40 

41-50 

51-60 

61 or more 

TOTAL 

Tdble 8. Parking StatWI by Estimated 

Driver Age (Observation Data). 

Parking Status 

Illegal Other Double 
Si-ie Legal Illegal Park 

N•6,383 N•984 N•227 N•6,048 

11 11 01 21 

10, 111 71 111 

251 211 271 261 

361 381 411 . 371 

191 201 181 171 

71 81 61 61 

21 11 11 ··11 

1001 1001 1001 1001 

' ... ,.~ ,. :,. .., ,.... . .. \ .. r· .: .·, . 
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Table 9. Parking StAtWI by Obaerved Driver 
Sex And Driver Race. 

Parkin9: Status 

Illegal Other Double 
Side Legal Illegal Park 

Driver Sex N•6,423 N•983 N•228 N•6,072 

Male 841 841 841 871 

Female 161 161 161 131 

TOTAL 100, 1001 1001 1001 

Illegal Other ·, Double 
Side Legal Illegal Park 

Driver Race N•6,3S7 N•977 N•226 N•6,107 

White 661 671 651 591 

Black 191 171 141 231 

Spanish 131 141 191 161 

Other 21 21 31 21 

TOTAL 1001 1001 1001 100, 

,: . ' 
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D. Enforcement 

Alter.iate aide of the atreet parking regulations in New 
York are enforced by the New York Police Department C NYPD), 
the Sanitation Police and the Parking Enforcement Agenta ( PEAa) 
of the !lew York Departllent of Traffic. Obaarvera were required 
to record any preaence on the block of &ny of th••• Police or 
Pa.rking Enforcement peraonnel. Data were collected as to which 
enforcement agency, when arrived, when left, number of tickets 
iaaued and whether the individual• were on foot or in a car. 
Aero•• all 554 three-hour obaervation days, a total of 973 enforce­
ment •viaita• (i.e., separate police presence) were recorc:led and 
ol)aervera aaw 569 tickets being written. · 

The ma.jority of the viaita (791) were m.1de by NYPD, followed 
by the PBAa (121) &nd the S&nitation Police (81). However, many 
of the HYPD viaita probaoly had nothing to do with parking u 
the officer• could have been reaponding to any police emergency 
or aiaply patrolling down the block. Overall, NYPD wrote an 
average of .52 ticket• per viait u C01Dpared with .97 ticket• 
per vi•it by the PEAa and .67 ticket• per viait by the Sanitation 
Police. Number of ticlceta alao varied u a fW'lction of whether 
the police pre.-nce waa on foot or by car. Overall, 771 of th• 
anforceMnt viaita were by car and &n average of .41 .tickets 
per viait were 1'fritten. The r ... ining viaita were on . foot (231) 
with an average of 1.16 tickets per viait. 

Timing of the enforceMnt viait waa alao a critical variable. 
Aa ahown earlier in Tele 6, violation activity tends . to be con­
centrated early and l&te durin9 the three hour period .with few 
violator• during the lliddle hour. Bowewr, by cuato.-,·. vehicle• 
are generally not ticketed after the atreet aweeper. has _paas,ed 
even tbough they are parked en tbe illegal aide ~ Thu.a, the beat 
time to write ticketa, and thua tbe but time for p0lice to viait 
the block ia e&rly in tbe three bour period. Taol• -10 ahowa num­
ber of police viaita, nUllber of tickets written and awragenma­
ber of ticketa per vi•it by .tiae. Clearly, the moat viaita <•61), 
moat tickets (711) and bi9baat awrage of tickets per viait;. (.91) 
occurred during the •~irat hour of the tbr .. hour interval. 

It should alao be aentioned that the•• reaulta indicate that 
parkin9 enforceNDt in.., York i• rel&tively intenae. On .average, 
the ob-rver• recorded 1.76 enforceNnt vi•its for each thrff bour 
o.bNrvation day. 

E. SwaMry _ 

Fiat pbAae data collection w- .... ntially • buelin• effort 
which reaulted in an elaborate da•cription of alterna~. ·•ide 
parking behavior in Manhattan, Mew York City. Obaerver• recorded 
29,411 parking ewmts and 973 •~orcement viaita. Thia aection 
haa preaented aoaeof the O1Mrall findio9• and haa prQ.d~ed ·a 
deacription of wbo i• parkin9, wbere and wben. -ru: :·reaw.t:•· a.bowed 

::'. ::·; • ··.: ·:, ;' 1 • 
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Table 10. Obaerved Enforcement Activity. 

Number Number• 
ot of Ticketa/ 

Time In Visit• Tickets Visit 

lat 20 JIiin. 164 200 1.22 

2nd 20 min. 143 443 124 403 .87 

3rd 20 JIiin. 136 79 .58 

4th 20 min. 117 36 • ~l 

5th 20 min. 117 66 .56' 

• • • < ~· ):ii .. ~:\.~~.:~;, 
'~~I .. ~~• ,' 

6th 20 min. 106 29 .2_7 :. 

7th 20 min. 98 18 -~ l .~ - . 

8th 20 min. 59 17 • 29 

9th 20 Jilin. 33 0 .oo 

973 569 .. , ,, • 58 

•Doe• not include vehicle• ticketed when the obaerver vaa 
not preaent (e.9., • bydrADt viol.Ation ticketed prior to 

· the alternate aide ti11e period). · ·· 
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that parking ewnta were about equally divided between the legal 
side of the street, illegal aide and double parking. Legal aide 
vehicle• tended to be there when the obaerver arrived and remain 
for the full three hour obaervation period. Double parkers 
(double parked on the legal aide) cc11te and left during the three 
hour period and averaged approximately 92 lllinutes aa double parkers 
on the block. Illegal parker• tended to be on the block when the 
observer arrived but a>ved off the block or to double parking soon 
thereafter. Toward the close of the three hour interval, illegal 
park.era moved back such that often the illegal aide waa nearly 
full by the end of the three hour period. The observed illegal 
parking event.a which were ticketed averaged 125 minutes; those 
that were not ticketed averaged 36 minutes. Thua, the pattern 
here is one in which Alternate aide is violated both early and 
late in the period and typical movement• off of and on to the 
illegal aide are apparently deaigned to avoid ticketing yet en-
aure a parking apace. · 

Enforcement presence is intense averaging 1.76 enforcement 
viaita per block per day. While moat of the visits are not speci­
fically for the purpose of enforcing parking regulations, there 
i• atill .,re than one ticket written per block per day. Moat 
ticket• are written within the firat hour. 

1'ba a>dal whicle violating alternate aide was a subcompact, 
inteJ:Jlediate or full aize car in •average• condition· and .' apparently 
for personal or •private• uae. Commercial vebiclea ·and/pr trucks, 
while in the ainority relative to all vehicles, we·re nevertheless 
much a>re often obNrwd CD the illegal aide or double parked 
aa oppoaed to legally paued. 'l'he modal illegal aide driver was 
a aiddle aged white male. Pew female drivers were observed re-
9arcll••• of parking atatua. 
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IV. RESULTS OF CHANGES IN ENFORCENEN'l' LEVEL 

The aecond ph&ae of data collection involved six of the ori­
ginal 28 atreeta. The aix were all p.m. aites aelected as being 
repreaentative of firat phaae parking and enforcement patterns. 
Aa ahown earlier in Table 1, half were $15 aanction aites and 
half were $2S ai tea counterbalanced acroaa experimental condi­
tiona. The independent •~-perimental variable in the second phase 
waa enforcement level and waa aaaigned aa follows: 

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

Low (2 sites) - One additional enforcta.1'1lent visit per day 
during the firat half hour of the three 
hour period (i.e., one additional •early• 
viait only) 

High (2 aitea) - 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 "late• during the 
three hour period) 

The additional enforcement waa provided by the Parking Entorce­
aent Agenta. Other enforcement agencies and PEA& not directly in­
volvad in the project did not know when or where the study was 
being conducted. Thia wu neceaaary to enaure that the noz:ma.lly 
occurring entorceNnt would not change and thus the early and early­
late condition• would be true increaaea in enforcement activity. 

The atucSy wu conducted over an eight week period. The first 
IMek at all •ix •ita• waa •aueline• involving observation only. 
The next four weeka, referred to u •pr09rua• involved observa­
tion at all aitas and tbe apecified incruaed enforcement at the 
•iow- (early viait) and •M9h• (nrly-late viaita) .•itaa. During 
tbe aixtb or •Pauaa• week than vu no obaervation and no increue 
in en.forcewent. Tbe laat two week• coapriaed the •Post• period 
during which ObNrvation only WU conducted· at all aitea. Ob­
aerwra followed tba - instruction•, utilized tbe aame pro­
cedure• and caapletad eaaantially the .ume data collection foma 
in the NCOnd pbaH u were utiliud in tbe tirat ph••• • 

ID all, there were 152 ol,Nrvation days during which 8,872 
parking event• were obNrved. Of theae, 3,016 (341) were ille9al 
•ide ewnta; 2,970 (331) were double parking; 2,760 (311) were 
legal parkin91 and the remainder (11) were for other illegal 
eventa and parking atatua un.Jmown. ObNrvera alao recorded 337 
enforcea,ent vi•it• and uw 204 tickets being written. ·· oeacrip­
ti ve analyae• of tbeN reaul ta were conducted in the same ~ 
ner u the re•ulta reported in the 1>revioua Nction. · The typical 
wbicle wu, u before, a New York re9iatered (Slt), car (761) 
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apparently for private 
The typical driver wu 
31-40 yeara old (421). 
appeared quite similar 

wae (811) and did not get a ticket (981). 
a white (661) , male ( 821), approximately 
Parking beh&viora, vehicles and drivers 

to the Pirat Phaae results. 

The remainder of thia aection preaenta the results related 
to inereaaed enforcement. First, actual enforcement as recorded 
by the obaervera ia preaented. Thia ia followed by a discussion 
of parking behavior, changes in behavior related to enforcement 
and how these change• may have occurred. The section eoncludel' 
with a cliacusaion of •repeaters• aa identified through matching 
vehicle license plates. 

A. Enforcement 

'l'he primary independent variable in this study was enforce­
ment level. From the firat phaae results, it waa known that 
enforcement of alternate aide regulations is intense. Observers 
recorded nearly two enforcement visits per block per three hour 
day and aaw approximately one ticket per block per day being 
written. Much of this enforcement presence, however, was due 
to IIYPD patrol cars that may or may not have been cheeking park­
ing compliance. Even when they were checking parking, they 
typically atayed on the block for only a brief period of time, 
~topping only to write tickets. Thus, duration of police visits 
wu one poaaible method for •increasing• enforcement. A second 
cbaracteriatic of normally occurring enforcement was that it 
wu concentrated in tbe early portions of the three hour interval. 
Few visit• (at least comparatively) and even fewer tickets occur 
in the lut hour. 'l'hi• practice baa arisen from local custom 
despite the fact that alternate aide violation is heavy during 
tbe lut hour. 

'l'bus, it was felt that alternate aide enforcement could be 
increased by extending the duration of enforcement visits and by 
manipulating the tiaing of the viaita. The early-late or high 
enforcement condition called for two additional viaita each last­
ing approxiaately 15 Iii.nut.ea, the early (only) or low enforcement 
condition called for one additional viait and the control condition 
called for no increase in enforcwnt. Actual enforcement achieved 
as recorded by the obaerwr• is shown in tema of frequency in 
Table 11 and by duration in Table 12. 

Concerning frequency, the site• averaged roughly two viait• 
per day concentrated in the first hour during the Baseline and 
Post periods. Unfortunately, this average wa• somewhat_ higher 
at the control blocks t.bAn au the experimental blocks deapite 
the fact that All block• were matched on enforcement level using 
first pbAae data. Tickets per day per block ranged from.sat 
the two early-late site• to 2.1 at the two control ·aitea. In 
tenaa of increued enforc:ement during the Program period, the 
control sites remained stable, tbe low (early only) site• re­
mained atable .nd only the high (early-late) aitea ahowed a 
sizeable incr ... e in enforceaent frequency. By design.' there 
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Table 11. Average Nwnber of Enforcement Visits per Day by Time of Visit. 

Control Low (Early Only) High (Early, Late) (2 Blocks) (2 Blocks) (2 Blocks) 
No. Observation Daya Baae- Pro- Post Base- Pro- Post Base- Pro- Post (St'llllDed across both line 9r&11 line gram line gram blocks) 10 31 10 10 30 9 10 32 10 

Arri val Ti• of 
Enforceaent Agent 

ll100-llal9 1.1• .7 1.0 .s .7 .7 .s .9 .4 
I 11120-11139 .2 .s .4 .3 .6 .4 .3 .6 .3 w 11140-11159 - .2 .2 .s .2 .1 .2 .2 .1 ~ 12100-12119 .1 .2 .4 .2 .l .1 .1 .1 .1 
I 

12120-12139 .3 .1 .4 .1 .1 .2 .1 .2 .2 12140-12159 .1 .2 - .2 .1 .1 .1 .2 1100-1119 .3 .2 - .2 .l - - .1 1120-1139 .1 .l - - - .1 .l .4 1140-1159 .1 .2 - - .1 - - .1 

Total Av.1rage 
Visits/Day 2.5 2.5 2.4 2.0 2.0 1.8 1.4 2.9 1.1 

Average Number of 
Ti eke ta/Day 2.1 1.1 1.9 .7 1.4 .8 .s 2.0 .7 

*Entry ia average per block across two blocks. 
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Table !2. Duration of Enforcement Viaita Across Experimental Conditions. 

Duration of 
Bnforceaent Viait 

1 ain. 

2-10 ain. 

11 + ain. 

Control 
(2 8locka) 

···•- Pro- Poat 
line 9rua 

10 31 10 

1.4• 1.3 .9 

1.1 .9 l.S 

.2 

Low (Early Only) High (Early, Late) 

(2 Blocks) (2 Blocks) 

Ba■e- Pro- Poat Base- Pro- Poat 
line gru line gram 

10 30 9 10 32 10 

1.3 • 9 1.2 1.2 1.0 .s 

.s .6 .4 .2 .6 .s 

.1 .s .l 1.2 .1 

*Entry ia average n\aber of Police and Enforcement Agent visits per block per day 
of the apecified duration. 
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should alao have been an increase at the early (only) sites 
though not as great aa at th• early-late aitea. The increase 
was not achieved largely becauae of a coincident drop in NYPD 
enforcement at these aitea. Simply, the atudy was coordinated 
through the Parking Enforcement Agents (PEAa). NYPD did not 
know when or where the study was taking place. PEA enforcement 
visits at the early (only) aitea increased by 1001 during the 
program period, but NYPD viaita dropped by 331. It ia felt that 
this drop indicates that there ia aome upper limit to the number 
of enforcement visits which are poaaible Wlder current enforcement 
practices. Many NYPD officers seeing a Parking Enforcement 
Agent on the block or seeing ticketed vehicles probably juat 
drove by to the next block. If such an upper limit does exist, 
it ia probably in the range of one to two visits per hour. 

While the enforcement frequency data shows an increase only 
for the early-late sites, an examination of visit duration shows 
increase• both for early (only) and early-late. As shown in 
Table 12, the early (only) sites averaged .5 visits of 11 or more 
minutes per block per day during the program period versus .l 
viaita during both the baseline and post period. The early-late 
aitea averaged 1.2 of these long visits per block per day in the 
program period aa compared to none in the baseline period and 
only .1 per day in the poat period. Thus, data for enforcement 
visit duration ahowa an increase in enforcement presence at the 
early (only) aitea and a large increase at the early-late sites. 

In summary, litt..:., change in enforcement activity was ob­
Nrved at the control aitea over the baseline, program and post 
perioda. At the early (only) or low enforcement sites there 
waa no change in the number of police viaita but the visita · did 
laat longer. At the early-late or hi9h enforcement aitea there 
were C'hangea both in the number of viaita and in the length of 
the viaita. Nlllber increased fraa 1.4 per day in the baseline 
to 2.9 in the pr09raa period, long vi■ita of ll or more minutes 
incru■ed fro,a uro in ba■eline ~ 1.2 per day during the program 
period. Equally important, the increaaed enforcement at th• 
early-late aitea al.o brought with it a chan9• in the character 
·.i the enforc1■1nt. A8 a 11&tter of custom in New York, few 
ticket• are written and few vi■it• occur late in the three hour 
alternate aide period, l)Articularly after the atreet aweeper ha■ 
pasaed. Th• •J.ate• coaponent of the early-late condition waa a 
clear dePArtuse troa thi• local custoa. 

a. Illegal Side Parking 

'1'ba dependent variable in thia atudy wa■ n\lDber and behavior 
of vehicle• l)Arkin9 on the ille9al side of the ■treet. ·xncreaaed 
enforcement ahould haw produced• reduction in the number ot 
ille9al parker• and/or ac::ae other chan9e• in their behavior. 
Data for the nmber of parker• by we•" i» ahown in Table 13. 
Th• data •U999■t a downward trend in illecJ&l ■ide parkincJ event• 
particul.Arly at the early-late or hi9h entorc ... nt •itea. Bow• 
ever, u shown by the atatiatica at tbe bottom of tbe table, 

_,,_ 
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Table 13. Aver&9e Nwaber of Illeg&lly P&rked 
Vehiclea Per D•Y •••Function of 
Study Week. 

Control LOW High 
Sitaa (Early Only) (Earlyi~ate) 

Stucly w .. k (2 Blocka) (2 Blocks) (2 Blocks) 

a&aelin• 17.0* 23.7 26.5 

Progrua - l 19.2 24.0 25.4 

Program - 2 11.6 22.2 19.0 

Progrua - 3 15.8 21.7 22.4 

Program - 4 14.2 21.1 19.9 

Poat 1 13.8 22.5 18.8 

Poat 2 17.8 21.0 16.8 

x2 • 5.92, H.S., with 6 d.f.** 

x2 • 8.46, H.S., with 6 d.f. 

*Entry ia •avarage number of illeg&l aide parking eventa per 
block per day for tba apecified week. 

••statiatica baaed on ro. .. , frequanciea, not •v•r•i• per day. 
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this trend is not •tatiatically 1i9nificAnt. Thu.a, At least 
with thia overall me&aure, it cannot be ahown that there was a 
significant deer•••• in th• nUimber of ille9al aide parking events. 

Ille9al aide parkin9 event• were alao examined on the b4aia 
of the duration of the ewnta. It would have been poaaible, for 
inatanQe, for th• total n\aber of event• to remain atable but for 
tho event• to laat for aborter period• of time in the increaaed 
enforcement conditiona. Again, however, the reaulta auggeated 
a downward trend for event duration at the early-late aites but 
the reaults were not concluaive • 

A third approach to analyaing illegal side parking behavior 
was to examine when the illegal side events occurred. Presum­
ably, the increased enforcement described in the preceding para­
gr&pha should have had ita greatest effect at the early-late 
aites during the last hour of the three-hour alternate side in­
terval.. The •1ncreaae• in enforcement during the first hour at 
both the early (only) and early-late sites was minimal since the 
already existing enforcement was so intense. The •increase• in 
enforcement during the last hour at the early-late sites, however, 
ahould have repreaented a real change since it was a real in­
creue and it was a departure from existing enforcement custom. 
Raaulta u a fwiction of time are ahown in Table 14. They sug­
geat an effect between enforcement and illegal aide par~ing. 

First, the data in Table 14 show a small general decrease 
in illegal side parking across the study periods. At the con­
trol sites, the decrease was from 17.0 (average illegal side 
parking events/bloclc/day) during baseline to 15.4; 23.7 to 21.9 
at early (only); and 26.S to 17.0 at early-late. Some of this 
decreue is possibly due to observer presence in that regardless 
of how unobtrusive the observers attempted to be, some motorists 
muat have been aware of their presence. Nevertheless, the de­
cline at the early-late aitea was greater. More importantly, 
the data in Table 14 show where, as a fwiction of time, this 
decrease occurred. The data are based on number of vehicles on 
the atreet at specified times. For each specified time, the data 
entry was determined by adding the number of vehicles on the 
street from the last time plus the number entering illegal aide 
parking since the lut time minus the number that left. Thus, 
each data entry i• actually the average number of vehicles on 
the street at that time. 'l'heae data clearly show typical viola­
tion activity being high at 11 a.a., decreasing for the next 
two hours, and increasing du.ring the last hour. 

Control data are ahown in the first three coiumna. Compar­
ing the baseline week to th• post weeka, it can be seen that 
the nmaber of illegal aide parker• decreased from 11 a.m. to 
noon; remained stable fr011t noon to 1 p.111. and increased from 
1 p.111. to 2 p.111. Roughly the same pattem of results across the 
baaeline, program and post perioda can be seen at the early 
(only) aitea. Por the early-late aitea, the trend toward a de­
creuing n\aber of ill99al parker• during the program. and post 

-41-





\ 
Table 14. Average NUlllber of \-.hicl•a Parked on the llleqal Side by Tia.e. 

CCfttrol Low (Early Only) High (Early, Late) 
(2 Blocu) (2 Blocka) (2 Blocks) .... - PEO- Poat B&M- Pro- Poat Base- Pro- f>oat 

Un. 4Jraa line 9r.,. line 9cua 
wo. ClliMn•uca DeJa 10 n 10 10 ,0 9 10 32 10 

ft• 
11100 .... s.,. J~S C.l s., 4.J 4.4 J.9 l.9 l.l 

11120 .... 2.0 1.1 1.2 3.4 1.4 2.3 1.4 1.8 1.2 ~: •I 

I 11140 .... 1.1 1.e 1.0 2.l 1.2 2.0 1.4 1.5 1.1 
• lloOa l.l ., 1.0 2.3 l.l 2.1 l.S 1.6 1.0 ,, 

12121 p.a. 1.0 •• 1.) 2.s 1.4 2.2 1.8 1.6 1.1 

12140 .... •• 1.1 1.3 2.S 1., 2.4 2.0 1.8 1.0 

l110 p.a. ., ., ., 3.4 3.4 s., 3.1 2.s 1.0 

1129 p.a. 1.1 1.1 1.3 7.3 7.S 10.l 7.4 4.5 3.3 (p <.001) 

1141 .... 3.2 l.t .. , 10.1 11.4 12.l 13.1 9.4 7.9 (p <.01) 

2180 p.a. 10.4 ,., , ... 13.S 14.1 15.9 17.2 14.7 11.0 
-"-

Total 1J.le9ally 1, •• 15.0 U.t 23. 7 22.2 21.9 26.S 21.7 17.0 
Parke4Yebiclaa ( 
CAftfll91t/Da7l ! 

•' 
f 

(p <) ctiat.ribGticm ~ t.o cantrol site dist.ribation was significant 
t 

-.nuy is ayer-,e al.wibe~ of 9ehicles on tbe illegal side on each of the two blocks at t.he 
apecifJ.ed u-. ttot&l i• t.be t.ot.al nUllber of ~cles vbo parted on t.be illegal aide 
ncJUQl- of U..~ 

• • • 
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perioda can be -,a not only for the 11 •·•· to noon tiae period. 
but for the •nt.1r• tb.r- boun. At 1,20 p.a.• for instance. 
there wa.s an awra.;• of 1., illegal aide vehicle• durin9 b&ae­
line at the early-late aitea .. c:oapared with 3.3 duriA9 tM poat 
period. · 

'11le chi aqUAr• at.atiatic waa uaed to coaap&re the b& .. line• 
proqram-poat distribution• for each apecifi~ time. Bach di•· 
tribution t.or the early (only) sit•• waa coaip•r•d to ucb diatri­
butiOG fo r the COAtrol aitea and none waa found to bo atati•tic•lly 
ai90itic&nt. Siailarly, each diatributioo for t.h• ••rly•l•ta 
•it.ea wu coca1p&red t:> each diatribution for tho control aitea. 
The r•ault.a abowed no atatiatically aignific&nt difforenc• for 
the ti.JIies 11 •·•· tbrouigh 1 f·•· However. t.he difference at 
1,20 p.a. w.a aiCJDificant ex • 1,.,1, p <.001, wit.h 2 d.t.) 
u wu the difference for 1:40 p.a. Cx 2 • ll.,o. p <.Ol, wit:h 
2 d.f.). Ja botb cuea. U. n\lllber of ille9al ai4- parker• 
decr .... d b&Nline to poat at the early•lau. aitea while there 
w•• • incre.,.. at tbe control sit.ea. Tbia reau.lt clearly •WJ• 
geat• tbat the iAcreued •1ate• entorceaent at the ••rly•l•te 
•ite• did reduce the nllllber of ille,al aide parkin9 event• •t 
1 .. at 4111'iD9 tbe lut bour of the tbr• bo\U interval. 

,.,,.,..1 analyHa wer• undercakea to detenuu vhether t.hi• 
decreue in ~lle9al aide pertiD9 wu •pacific to ~Y partic~l•r 
vebial• or driver deacriptor. lt ai9bt b•v• been, ior iAatance, 
that youn9 driver• d.laoontinuad chair ille9al aid• 5NrkiA9 aor• 
f:.ban older drivera. lA otber worCS., increaMd entoroeaeot 11&y 
have bad• cUtf~ruual .uia,a" cm ap9cific clu••• of vehicle• 
or driwra. n. follow.int w!iial• an4 driver deacriptiw var• 
ilblea Wl"e ••••Ane41 

• 
• 
• 
• 
• 

au&e of r99iatratiOA f •. r. ••. other) 
W,,1ole type 
dl"iNI' ... 
dl'iWI" Na 
41'i•J' ,. .. 

Jn all a-•• lllen .,.,. • a,au,,,oulr 1i9nilioant differenoe• 
wbeA ...... ,n, ...... IMNliM1 ••otl'• wek 1, WNk ,, -·- J, 
week • and ,.,., ,.,.iocla fol' 1.1i.,a1 ,a1t1•at • -~•~~., at. ~ . ••rlr• 
late •• u ... IOJ' CM 1,ao •··· Md 1,,0 , ... ,1aea • . '111"9, WI.UI , · .... ,.., '° Ille ••w Y&riaiee, ,, -.. •• •ne•r lh•I &notN•N u,o~•••• w • .. ,,.,.,u1 .,, .. ,. 

,, WM _,, ... WIS.a- .... , ........ oolleo&&on ,.,.. .... 
plONduna wn Yil"wlll' W.li .. 1 IN tM fil'a, .ad ••DN4 
--•• of daU ooll& .. MNI. ... •• ,., &Ml'a wa• W Wli ...,.._ 
wbiCIII .Ud pnriclll - , ... _,_ nae1te, DWiftl ........ 
..... , ._..,,.. WN .. llad to NOO~d whalMI' H AM lbe U1V.I' 
•~ witll Ilia or Ml' NM•le• •'-'int wJ.th IN WIIAoi. A•• 
n14'U.ve1Y ••• ,noti•• ,.ruo.au1r 4'1.r.tNJ Ille- la~ hou.r. 
Ao.rou all Nt.ee _,.all ......... lleaa11N "'"-lb ,oe,, II ol 
1M •1..n •~ WiUI Uleil' ~oJee IN INN .al.olN oa 





tba illa9&1 •ide at 11 a.a. fti• incr•••ed to 231 at GOOD and 
2s1 &t. l p.a. At 1,20 p.a. tbe f1.9uzw waa 261 and at 1,,0 p.a. 
CM fi9ure w .. 231. &UyiA9 with the vellicla all.ow• the driv.r 
to NV•• apot OD tbe illa9&1 aide (vbidl will becon■ 1Aa9Al •t 
2 p .. a.) ad 9i,,.. tbe driwr tbe opport1aity of aoriA9 die whicl• 
abe>uld an enfocc■■Mt officer viait tbe block. 

The variablAa, ••tayed with ~le--yea, no• v ... ; ex.ui.Ded 
boch at 1,20 P••· u4 1,,0 p .. a. aero•• tbe. atudy "'ealta of the 
e.arly-l•te •iua. Tbe ccapariaoo .croa• week• for 1,~o p.a. 
~d DO ai911if1calt difference (x 1 • 10.69, w.s., wit.AS d.f.) 
tbougb tba trend v•• toward iAcreued auyiA9 vit.b t.be c.r du.rin9 
tbe pro.gr- UACreued enforce•nt) period. Tbe •w ~iaoA 
for 11,0 p.a. •t tbe early-late •ite• waa •i9Aific:ut (x 1 • 
2t.St, p <.001, vit.b S d.f.). Du.rin9 tbe b&aelio. period, 201 
of tbe ille9al •ide Wtbiclea bad• driver •Uyin9 with t.be car 
at 1,,0 p.a. Aczou tile four prOCJZ- veelt•, tbe fi9ur•• we.re 
371, 471, 421 aa4 J61, re•pec:tivelr. DuriD9 tbe po•t period 
u. fip,:• dmpped to 1'1 (U.. rmtrol •itea did not allow • ai9• 
AUicaDt ••- at 1140 p.a.). 'DI•, one effect ot tbe increa•ed 
late •1orcewt at die early-late or hitb afor01neat aitea 
...-•r• to baw ... • iDcnaNd pezceAc.a,e of driver• at•yinv 
Id~ tbeJ.r vela.iclee durJ.119 CM profraa or J.Aonaaed uforc••nt 
period. liAoe die •U,-iA-w!aicle d&"ivar reduce• hi• riak of 
nc.iYiot • Ucut, tbia effect a1119uu tbat d&"iwra •Y bave 

·~oeiwd a -••tar riak at laip (euly-late) enforc•e11t aitea, 
psotr• WI'•• NHliDe. 

ne licaAM plate aamaer fol' MGh obM.n.4 pukJ.A9 or 
paned Yelaiole.,.. saeor ... ~ uae -..n.ra. •late 1uallben, on 
• •i&e ~ •i&e a.uie, •• ultl&la&ed M4 obNJ&ed for anr duipli• 
oaca•. IIOC •lll'Pl'i•JaMlr, &be ,..al&e ••.,.. tbat ••wral whiol•• 
Wl'e · CID ta. .... ~loai -- a -- 01' IIN., TUle 11 lbowl tM 
.U.~ ol UMt ., ... , of ~i- _.,. wJaicsle wee ••rw• on 
• PNII ~look. J'or ,.-uoi Md Ml'lJ (o.ly) el.tea, ••• of tbe 
._._. Wll.f.ole• .. ,..... .ir ... , _. ,_ .... 11•1•• •••e• 
111 .,,..nd •lr ... a,,nas1 .. 1e1r •• of t:lle •HnM whiol•• 
.,,..,.. aia or •n UM• a, all .,.._, ne ti1Ui1N,1on el Iba 

.. .. •," a ... .r. of pel'klaf. ewau for .,..111.0 ,•t•'8• .,. no,~,,.~ 
1ipilioaa1ly ---- ._ .. uoi •''- _. lbe 'Ml'lf' (OftltJ a1Me · 
001' IN&w• tile OMUOl ail.N Md Ille euly•laN •it.1. la °"'411' 
wol' .. , &be a.-.r ol 11.11a,Nc.-•• _. .,._ 1■oc111• of .,.,.. • ..,. 
vu IOUllllr =•l"aNal ---- 1M &Ian• .... l'iWlal ... ,,, ••• 
oa awr ... , Y9&Mrle - ......_. .,..., .. ':!S .,. ''-• 
wi&b Iba aodal wb£ole Niat -.. ..... oialr .... Nwa-al v.-
Jaiol•• Ni .. _..... ... , --- ftlN IMl'&r liM• .. ,... tbe 
tllne etudy period.e. 

1, •• a.r,ou.u ... ta.t •r oaa,1aue.a uonuecl •toro•••• 
WOU.W Ila• 1ta ....... & effeo& • 8iwn aNI laalllu w1U. tt.. 
a.look. ft•, npaae.n elllOuW N -& lillelJ to d.iaooa&ia• 
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• 

• 

• 
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Table 1s. Di•UilnltiOD of tbe ■Ullllb:r of Tiaea 

~ 0bHJ;'"9d Vehicle Parked CA • 

Giv.n Block. 

CO!Sltrol Low Ki9h 
a;1tea (£Arly Only) (Barly6Late) 

(2 alocka) (2 Block•) (2 Blocka) 
Trutant CWaditiOD II t If ' N ' 
Tot:&1 •uieer of 
P&dlJ.n9 &wnu tor 
a Givesa Vebicla 

l uo• ,., ,,, 681 ,,, 711 

2 151 lll 213 151 1,6 12, 

J-5 130 11, 1,2 101 12l ,, 
,-10 55 SI S6 '' Sl '' 
11+ 45 ,, 

'' JI 52 '' 
' ' x• • ••• 1, •.•. , with 4 4.f • 

x• • J.IO, ••••, with 4 4.t. 

1,201 1001 1,,24 1001 1,JS6 1001 
4' I.:•;/,, ;_~! •,_' •-~j>.~:.\;:\.'~.'. , _•.'!:,,, •, '.c_ 

' 
...• .... .-J':_ '.!'•: ,·: _,_, ___ -_.- , JI· ' . : .' • ► i , . .- I ·•"'-i . ,-.,, . ·, · • 

• 

• 

2,141 

2.12 

2,10, 

1.,1 

a,,os•• 

a.01 

•111uy 1• a1111Nr o.f va.t.ole• wiua ODe puki.of ..,.,, wo eveau, 
etc. 

~ Clli• _. auao■■tta9 laltlea, lJ.a•••• pw• __.nova (tit bu 
..... eulu6MI. 





,··1-, ~ . 

,......,.,... .... .,.. 

ille9&l •ide parkiJMJ. The re•ulta are ahown in Table 16. COAt.rol. 
early Conly) and early-late •ita• u-e ccap41r.d -p&rataly for the 
baaeline, prograa ADd po•t perioda. ID DO c.- u-e t.be r••~lta 
•tati•tically si9nificat • .. vertbeleas, : .. ult• for the poat 
period are in the predicted direction. For control situ, 421 

. of the 'illegally puked vehicle• bad baan on the block aix or 
more U..• pnvioualy. 'l"IU• coapa.rea with only lll tor the early­
late •it:ea. 

A sillilar, tbougb atill not autiatic.lly •i9nificant p.at­
tern ot r.aulta .. y be Men in TAbl.e 17. Ba.re, only prior illa,;,al 
aide event. .ire c:on•idered since any iDcruNd entorc1m■nt aho11ld 
bAve bNn IIC>at apparent to driver• p&rki119 on the illq'al aide. 
A8 sbowD iD tJNt tal>la, 231 of tbe il.legAl aide vehicle• at t.be 
OODtrol site• ba4 beell pArked on t.be illegal aide aix or more 
tiM• in tbe past. Thi• C0111P&r•• with only 161 at tbe earlr• 
late •it:ea. Thu, tbe reault ia iA the predicted direc:tion t.ho~CJh 
not atatiatically •iCJJlificant ADd no definitive concluion• IM)' 
be dram. 

IA ..... ry, tbe prillary iAcn&N in e,aforceaent tut•• 
adlleved by tbia at.udy occurred at tbe early-late aic:.a durin9 
tbe laat. bour of the~ .. bour a1t:enat.e aide period. · 1u.i.• in• 
" .... produced a decnue ill tbe !!Ill.be-:- of illqal aide puki119 
aWDta u -ur• -~ 1,20 P••· Mel 1,,0 P••· and u ooapai.d 
to the ooatrol •1~•· 'lbia ataUaUoally eJ.vnifioant ~r .... 
wu w~ proaoUDOecl clurillg tbe poat pa.l'iod. lncu:Need uforoeNnt 
alao la4 to u illonua ill tbe aaber of driver• vbo etayecl with 
their illa9al aide wbiolea. lftaile tlaia latcer r•ult doe• AOt 
•111te•t u •UOAt • pecle•Ui• aafacy benefit u the abaoluce 
decn'e ... in ta..,._..., of illetal puura, it clearly •hov• that 
&b'J.wn .wre --• of tbe iwaued e11forc1■1nt preauoe. It 
WU poaaJJ:»le, CIUoutll wbiola liGeaN pla&ea, to detenline which 
wb.f.olae wn NW to t.be blooll _. vbiob M4 ltNA then laef••• 
TbeN reaulu, wlaile iaGl,Nl•iw, •111 .. •lecl tbat 4.riwr• f•il• 
iar with tbe bloak wr• le•• 1i-1y IO viola&e alternate,, .. 
follow!Af J.Dona••• e11lol'Ot ■N& "'- ckiWl'I not t•l.1.t.u v,~ 
tbe bloa,, 

. : ' .. 1.} ·, • , , . l .~. } \ • 
., .. ,., .. ,·;,,,_,,. 1,:'.! •• ,·.(;,:t,,~.,, .· .• • . _. __ .;_, •. ,~ ... -.r · ♦ 1· .......... ~~·. 

...... 

• 

. . 

• 

• 





Tele 16. Prior Hiatory of Illegally Parked 
,. Vehicle• (All Prior Event.a). 

Bueline Program Poat 

• C I.ow High C Low High C Low High 

• ., (toUl illeg•l 170 238 265 ,,5 669 695 .s, 188 172 
event.a) 

Distribution of 
Prior Ewmta 
~all type•J 

0 • t3 153 165 216 307 318 56 1, 75 
I 551 641 ,a, ,,. 

''' 
,,, 361 ltl ''' 

1 • 27 2, 34 47 72 69 17 14 16 

' 1,1 121 131 101 111 101 11, 71 91 

2 • 17 27 JO ll 45 lt l 8 6 

' 101 111 111 71 71 61 21. 41 ll 

J-5 • 2, 21 21 1, tl 1, 14 17 21 

• 111 111 111 121 1,1 1_1, ,, 
'' 121 

., 

• 7 • 7 llJ 1,, 1tl ,. 75 54 

' 
., 21 JI 241 a,1 271 •a• 401 Jll ,· . 

~ 1.,.,.; ' . .·' • ~ V ; • \, 

. ;'. "' ' , ' I . • - , J , .. ·, ,c ~, . I 
• I . . ... I , I, , 

~f ...... ,, x••o.1t, x••a.11, • •••• •••• .. .•. 
• • • f I ' x'••.10, •••• x••2.a1, •••• -~•1,H, ..... 

-47-

I 

"' . • • ' ,!1t,; : 
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Table 17. Prior Hiatory of Ille9•lly Parked 

Vehicle• (Prior Ille9&1 EV9Dt.a). 

Buelin. Pro9raa ,Oat 
C Low High C Low High C .· . t.ow 

• (total illegal 170 238 26S 465 669 695 154 188 
ewnta) 

Diatribation ot 
Prior Ev.nu 
(all typea) 

0 • 117 179 192 270 366 378 77 86 

• ,,. 751 12, 581 551 541 501 ''' 
1 • 27 40 42 62 82 76 . ll 21 

' 161 171 161 lll 121 11, 71 . 11, 

• 12 lJ 17 JS 64 ss I , .. 12 

' 71 51 61 ., 101 ., ,,·:: , ' ,, 
,·. 

3-5 • 1, ' 1, 57 100 ti 23 22 

' •• JI 51 121 151 141 151 121 

,. • - - - ,1 57 ••. ' l5 ·_:_ .. ,1 

• 01 01 01 ,. ti lll .. ·· ', 23-.. ·,._ 251 

I I a t ' ... ,.,,, •••• x•• J.17, •••• 
I . X • .,a. 15, , •. ,. - J) 

I . ' I ' I 

High 

172 

90 
521 

16 

'' 
12 
71 

2, 
151 

21 
161 

•••• 

' x••1.,,, •••• x•••·••, •••• x••a.,1, ..... 

-· ..... ' 
' . 

• 

• 
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V. COIICLUSioe&S AND RECONMEMDATlJNS 

The ba•ic reaearch que•tion addressed in tbia project was 
the relationahip, if uy, between enforcement and motorist c:oa­
pliance with a parking regulation. Tbe atudy demon.trated that 
a po•itive relationahip exiata between the level &nd tilling of 
enforceaent and the degree 41Dd type of coapliance. Tbe experi­
mental deaign called for• control condition with no increue in 
enforc:eaent, an early only or •1ow• condition with incruaed en• 
forceaent only during the firat how: and an early-late or •high• 
condition with ir.cr ... •d enforceaent during both t.he firat and 
lut bOur. However, it appeared that the additional enforco­
•nt viaita by the Parking Enforcement Agents actu.ally deterred 
viaita by other agenciea. Thi• problea wu moat uver• dl.lrinCJ 
the firat hour wben viaita frc:m other a9enciea were moat nuaar­
oua. Thua, t.be early only condition abowed only A •rvinal in­
cr.... in the nUlllber of viai ta, tbough there' wu 411 :incre•.. in 
tbe duration of tbe viaita. The early-late condition 'produoed 
u inc~ in tbe duration of the viaita and -..i inc:reaae in the 
DUllllbeZ' of viaita, particularly during th• la.at hour. ' 

Sipificant prillary All4 Mcondary efteeta of inci;-eaaed en• 
forc:eaent were abown at tbe high (early-late) •nfor~t aitea 
only, •lt!M>ugb dAt.a at tbe urly ai"• •UCJgeated the a..-. direc• 
uon of •ft.eta. Tbe priaary effect demonatrated at the early• 
!Ate aite• wu • •ipificut reduction in th• n\lllber of ille9al 
pukiDf ewAta occurriA9 iA tba final bour of th• parki09 bAn. 
'J'hi• etlect wu mat pronounced in the poat period, •"'99••tin9 
tbat onoe developed, the effect of •forc.ment on parJcin9 ooa­
pliuoe ia peniatant, at leaat for ••wral weeka • . 

•tated IIOl'e feAel'&lly, tbe priaary etteot indicate■ that 
inor .. 1ed eAfOl'OIAIO~ OIA iltpi:ow oaaplianoe with a tille•pbaaed 
parkiA9 re9ulatioD .. Mowwr, altbougb thi• tindi119 1• 9enerali1• 
able, it i• aajen to tlae fo1lowint qua1ifioatJ.onaa 

.. only• aJaor, dusa&iOA, tia•plMINd parkint retula• 
tJ.oD •• atudMht 

.. 

• 

• 

• 

·• 

The Ntti119 wu u1»aA ud l'eaiden~i•l., wi~ .•.. ~d ••0•1&1.1.Dt · awir ,or p&rJcl.nf ·--~ .. .. . , ...... , .. _,_, .. _. ,,. ,.- ,, -., .-· , .,,. ,,··"'-:"_, _____ ___ ,_ .. 

IMGUcNI i.,., .... , N al.ail.al' t.o Cho•• 11\AdiM 
Ce.9,, fll • fJI fiae-•AO nutine towiAf) 

lnfOl'ftPIAt vi•Lt• ... , ~- ti■e•oontl'Ol1e4 U ••• , 
bOUI inoicleaoe Md dlll'a&ioa of Yiaic •uat N 1peo1tiecl) 

f&rk.uat NbaViOI' Md entoneaent ,.,,.,n, .... , IHI 
.u19ruu.,-,el'ken ... , bave • tina •xpeotacion of 
•al•tiAt afol'OIMAt ■uateti•• Md ~kiD.9 ava11ab111C~ 
and ONt 

_,,_ 

. " . 
j , t .r,.i,, \I\ , • _ • I": 





Incnued enforceaant alao led to &n increase in the nuaber 
of driver• who atayed with their vehicle• on the illegal aide. 
While thia reau.lt doe• not •U99••t a atrong pedeatrian a&fety 
benefit, it clearly ahova that driwra were aware ,f the in­
creaaed enforceeeat preN.Dce.. It waa poaaible, . 'through v.hicle 
license plataa, to determine which v.biclaa were ' new to the block 
ud whicb had been tber• before. Tbeae reculta, wbil• inconclu­
aive, a1199eatad that driver• f&lliliar with the block 111ere leH 
likely to violace alternate side following increased enforc ... nt 
tbAn drivers not faailiar wiui the block. Thia aecondAry effect 
taken together with the primary effect, diacuaaed earlier, •WJ­
geat• that the likely effect of a>4rtin9 enforC811Ut 1) develop• 
alovl.1, 2) extin9Qi•be• alowly, &nd 3) dependa on the tiain9 of 
the enforce11ent viaita (rolatiw to violation activity). 

Another C0Dclu.ion aupported by thia reaearch i• th&t the 
o.bNrved •~orcewent effects can a~rently be achieved without 
aignificant unpowr incr ... ••· Thia atudy ahowed that the ef­
fectiveneaa of enforceaent (via-a-via compliance) cow.d be in­
cr._..d by deployiA9 e;d.ating penoanel ao that they are via1bl• 
to tba 9reaceat nlalber of violator•. Thia •uure can be ~le­
auted (ad wu ill tlua atudy) by controllin9 the tiae and the 
duradon of tJle uforceaent Yiaita to coincide with peak oc:c\Lr• 
raw of violationa. Howaver, aim• alt.em•~ aide violation• 
are CODcutratt.d durin9 tba firat ud thi,rd bo\Ara ot th• re9-.&­
latioD owr die entire boro\aP, t!lere would be .tar too IIMY 
block looaUou to attellpt to viait all in the a-. p<;rioda. 
AltamaUvely, eauUA9 peraonn•l could be 4-ployed to Nlected 
blocu duriA9 cbe target boura with the apecifio looatiou dif­
feri119 each day•. 'Jiu• would iuure tMt enforoeaent on• par• 
tioular block oould not N predicted by r .. i"-nta. · Moreover, 
ainoe tbe effect• appear to be peraJiatent, an iACreaaed level 
oould 11.uly be Mintaiaed on vin~ly all bl.oolla bf rotatin9 
pu90DH1 aoGOl'd.iaf co a defiMCI plu. 

tbe f1nal ooaol•ion tau clJ.not bM~iaf on ·the .s,edeatriu 
aafety uY.U'Clnllallt. flli• n ... l'OII •ut .. •U that tLM•Jabaaed .puJc• 
int NA• do uw poteati&l ~ • dal't-out ~utrl.u aooi• 
denu. · awm ia • l&dMla antiat wbel'e the d•antta l.o~ puk1Af 
9reatly eaoa1d &be eupp1y of lef•l pa&'kint, ooapliuoe wu 111-
proftd tbl'Oup J.Dol'NMd 1"91• of •fon_.n,,: . •rev~.o\Mt. ,. •• .. . _ 
N&l'CIII •utte•Wd &UC t:lae ~••wal ot ....... , pa&-klnt .. , be' an 
etteouva GOa&e .... 11&' • .,.£Mc .aan-ouu, •• thl.1 ,,_, I.Adi• 
aa&a• &bat illpnv.l ooapl.iMN WI.lb Oll•llnel puk1At NM OM N 
aabiewd vi.ca. tt■1-oaeuo1w eator•••••• · 

. leVUal l'NOPEIDMtiou Me Olf•refl NNd Oft 1M fiM.lntl 
and oaaoluioa• of tau•.,.,.. sacdl 1• Ii.rat _iodi~~ Md tbeA 

•I► 

1«~ , ' ' ' . ". 
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diacuaNd iA t.bu clo•i.D,g -ctiOD. 

Fi.rat, and foreaoet, tbia atudy bu d1snnatr.a.t.ed ~t poai­
tive c:bu9•• iD a>toriat C0111Pliance with• t.ime-i>b••ed parking 
b&D c.a .be &ebiewd throwJb 111anipulatioo of enforcr,at. More­
over, it wolll.cl &ppear tb&t ~orc1s1nt atrate,Jiu m be developed 
wbicb produce aipificMt c:o11plunaa iaproveaenu wit!ao~ ~t.l.y 
incruai119 pe.nowl c:o.ta. flMtrefore, tiae-ph&■ed parkin9 baAS 
appear to be illl mrat~'\&lly viable cowitamieuure -.,proadl. 
However, tbe ult ta binillt to pedeat.ri&n safety of reaoviA9 
on-•u: .. t p&rld119 baa yet to be 11sna■u-ated. It i■ c:u.rrently 
bein9 intanaiV9ly rwarcbed oa another IIIIT6A contract. It thi.e 
r••••rcJa proves tba -rit of p&rkiAg removal, it wou.ld be oene• 
ficial to exeeine i11 a,re clatail the apecific elwnta, inclu.di.A9 
e.11torceaent aDd a.mcti011 lewla, to be rec:o••aded u pact of• 
total ooan~u.ru package. 

Second., it parkizl9 naoval i• to be •x•sined fun.bee u • 
pede•t.riu oomt..:z:aauare, abort tena b4Aa, aucb u tbe one 
•t.adied by tbt. proje~, allould be 9iwn apecific oouider•tion. 
1'bey aitbt be UNd, for exuple, iA tbe •r ... ud •t tiaea of 
bi,aa dart-out. iAcid•ceJ AAy rm.eU.ration of abort teaa IMD• 
would be l:aeet. OODduc:Yd ill addit.ioa to ud in OOQjwu::tioA vit.b 
furt.ber ex•i aation of the aodel r .. ulation naovJ.Ag parkiAt ua 
new or redewtloped uw <•JGllber9, Male and XM~y, 15). 

TbJ.1'4, tbe iA-deptb ••••ina~Joo of puking ~vior.• vtaieh 
.nault:ed fl'Ca JbaN l or ININliM data ooli.ctUOA •une•~· tut. 
if a allol't. tam bu 1a eaploye4, tbe 4G'at.ioa of tbe NA a!lould 
ewed CM •t.aqet• &iae for naoval ol parkiDf. Tbe apeoif1c 
r~ 1ndatJ.m ia tut. Cbe bM allould l»e exteDdad for at lMat 
ODe bOv blf•• Md altar t.be UM of iater•t .t.11 order to au• 
J.aiM c,oapliMN dul'iat t:lae •iUAl periocl vit!lout ....... in 
ealorc,1 ID~. 

~, adj.-£-. 1M t.&ai .. •• .,-.,.,n, •iat,a...,.. i-•• 
4w uae Deed lol' .......... tae ..... ,1.o. of I.be NA, liW YiO­
latl.ou t...s c.o a. pea(.;••• ,_iaf 1M bou'e iawl•i .. ..._,111 
c.o o• .,., froa tM MHI .. ,. Na, ••an,.,,, bM lib• GbO!oe 
of ••.itainl tbN• Mun to, W1 ia • •• .. •••'-•1 period•• liO 
tiall ealon1n1nl NUvi&r low IMN MV• ,., ale.a- 11141 Na 
ta.• .,,.- - , ..... ,.. ti ........... ' .... ~-- .... "~•-' . .,_,. , 

., .. 111, Ille n1a1, .... ,, ....... ta.I,,,. ... NWl1'1 of 
wotioa oa pea-k.ia41 •:t!:,:• ...w a.. 1.-.,., ....... _._ ..... 
level vu• .. uo1 ves ia. Ill.I.a••• Md•• e..a., vu..-
p1MS1slr •• 1 .... ,.,.. .._ •• ,. of -. .,. • .._n,. ....,..1 ... , 
peniaf NIMIYiOn ....... ia NMIM!,I• _. aneodohl •vldNN 
lna Ille -~• _. eJ.•--n ••11••• IM& ... ouoa 1"91, •.-eA• 
aur of • .- Mell ..,,....~ .. ...u.. --~. •'I u" ••,a&c,­
oat eft.ou Olt • ck!wa"'a dl1i11• &o Yielale ,..,, .. nt11141 .. 
tJGDa. ' ' 

I 

I 
' .._"'-.it , • 1,, . ~• .,t,.., t:~• .-. r • • , ·, , 





·.• l 

/ 

' , ... , 

:.:-;::: ,\ ;;~ 
• I ·', ' , ;,.•·'··j•-,: ~.j,- ,. · 





~ :'- .' 
·. ·~·~ 

. ~ 

\ . 

A •unay ot tbe qpen l l Ul'•tur• w•• coaduoc.4 ta CM 1'•11 
ot lt7S. The pr~ obj•c~iw ot t:be N•rc:h, at that. ti.lie, .,.. 
to 1dent.ify •tudi•• wbidl had dealt ,dtb l'01Atioubiptt MIOA9 1411W 
.nfo.rco .. 11t, drtvor ooapli&nco behAvior And driver perception 
of ri•k, vithin ·tbe cootext of parki~ c09uution.. ..,iuin9 
vith • eoaput.eriNcl ... .rcaa of tbe NUT.IA lit.eratw:o tile, a••­
tenaiw r•Yi~~ of tbe lit.r•tuu, ~n~••ift9 • ~road l"Aftf• ot 
copJ.c•, v•• oonek-cted.., la qeoeral, pr:evJ.ou. r• ... rc::b did aot. 
4Mktr••• Cbe •.-oif-'c CODQlrn• oft.Ai• atlM!y and ott•red few 
tindift9• ot direct r:.elevuoe .. 

'fher11 i• no ~l'ent body of kAuwlod90 wha..oh exi•t• rMt•¥4• • 
1A9 uae eti.ou ot eatorcwat on parkinCJ 00tDP1i.uce bobAViQI" 
bot dae&'e u • ooa•iderAbJ.e .-omt ot relat.d .infor-Mt.J.on. Ttwl 
fol1owinf •11111Wtry diac•N• PC>••ible applic•tionu Qt tWt09e • 
rmcluoted I.A oebel' ~• ... rcb oont.ext• co the p&l'k'--9 •tol'o•••t1; 
rmoen• of Cbi• etud)t,, 

>... ••Oiftf .. ,,1atJ.op and Yiolafion 

1'Jle t.U:'°" of JHll'kiA9 .re,triotiOA• and reeu!•t1on• tr,_,,. 
uan.11, ..._ t.o IMilitaw the .. ,. IIOWl..,.t ot t&'•ltic on 
tile l'Olldtlay M4 IO .. .,.. ~ -,u.ic.ltl• UH ot c"'1:, •P•OI • Tr•t­
lJ.o CIOANa. ... ,.1r.f.a9 p.l'Jd119 ONC.l'ol Jaave t••"•IJ.r .-pbuiaed 
Wlauuu. uaffJ.o d&boufll, •¥• ~••at.ly, ••'den°" ta.• IMNA aco..­
ulaciaf on &be •'-''"•an& ,._.,,.J.aa IMlsa1'4 &--,l'•••h4 I,)' on• 
•t••c ,_a.4 wdtlale• Ut), · · 

••oJ.ot i• &nuaUy •fJN4 • · •che •t411Nllnt of• wblala, 
----• ......... Ot' tlOC, ODNWIN lbM thll,POl'UJ.1t COi" UNI l)UJ:'• 
fON ol M4 tddl• ... -.alt - ... • ia 1..u..., o, •lo.tell.At pl'O• ,..,,••PM••••••• , ... .,.. .... , ,,,..,,,. 01'41.w•- Uni.fora 
v.Mole Code). IIN& •U,1J, ,.., .. . ,. Wbi•le ........ , u4 .. 
.... , it,. lllNIJ)' .,, ..... • ~-1a,, .. 1, low ,,.,.,.,t, , .. tl'affio 
ia,, •,.•••••••• ,,_ , •• ,,1- u•U•v .. •• ... ...,. ....... un, .. ,..1,r 
MNI ii •Jea, IMI wtule ,.., .. i• • ,.... .. ,~ ii _,., N ,. .. ..., ,.. ..... .....,. ... , "' ....... , .... ..... ..,., ., ... ,,. • ., ••• ,•••us.. ..... ,,.., ..... .,..,._,, ........ . 

·••"'- ,. .. .a., .. .. - ............ , ... , ..... , ... 
.la .,_ 1- •-••••• a, .. , .. _. •• INI• ii ..... • ,-.1 ,.,n, 
,_ _,. ataJ.• -•-• ••n1 .. Mlc,IIMllt. .,,_.,. ift M .lll•• 
,, .. ,,. •-'- Ml ... Ji .. f4tt11N ,._,... .... Willa •u•1- ,n 
..... al, Mt1 Ml ........... of,_.. •t ,-1.a.1n1 • . ,11 ,11 1M · , ...... :r.· ........... , ...... , ..... ,...,,_. ,,_ ,,.. .. , 
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Ch&lllbli•• (21). flli• acud)' iovolv..S • •pecialiaed 9coup C facw.ty 
and •c.udent•> of p.add.119 violator•, but N Cb•llbli•• poinc..d ou.t, 
• ••• at laMt 1- tai• liaited ana, u inci-eue ln t1le Mvority 
and ce.ct..tnty of puni•blleAt doe• •ct u • daterrent to tu.ether 
violatiOIII.• lei• ilatereacio9 to note that the i11p41ct on the att1-
i.ude• ud beuri.o: ot pa.rkio9 viol•tor• wu ~•J)Orted to be 9reat.e•t 
J..n die 9roup of npe&t viol•tor•. Tber:• vaa little •uul'ed effect 
on • .. 14oa• violator• but tbOM vbo npor~ •tcequ.nt• or •ocu• 
•ion•l• riolatiOAtt al.o report.eel the aoet draatio Gb&A9• in park• 
int baurior • 

aae•li••' atudy i• aentioned bare principally bee•~ i.t i.a 
o,ae ot • lew i.DtaAaiw iAwat.t9aUOll• of park.i.A9 beh•v,oi-. Now• 
ewr, it tMa coa4ucted ao,:e u • •tudy of •deterruoe• Md did not 
uy co •••••-• the Mp&rate eft.Qta ot • Q011Pr:ehll,ive Protr• of 
public educetJ.Ga, inor_..d utorc:ea.nt Ni4 9~••tly ~nt•n•it i.ed 
MN~ity of NDCtion. Ol.ber ilawati9•tion.• ,in tb• g•n.i-•l ti.•ld 

.of plalall 1111t Md detez-resace uw utoiaat1on to otter oone•rnin9 
Cb4t JNtrkila9 viowt:.or, ..... tboll9b t.beYNY not uve ~n••ia•d 
CJai• -,.mfic t.ype of otf-,.r ill tbeir etudy. &•~ ot th• CG11ow• 
inf JU.tbl~u • .ralevu& ~ral rmmnaua aao119 r••••rctwi-t1, :;J·' .IACIN ... ,2,,,, Q1elaliN (21,29), C:l'UC.O" Ut), l'o•• U.31) 
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1ng apace is controlled largely by considerations of 
convenience. Freu p~rkinq near the ~:iver's destination 
. s 1,r~ ferred. but differe nt combinations of paid park­
.r.q or remote location a:c ~vailablu if the cost or in­
coo ve n ience of ne<lrl>y p..irking increases. The parking 
fin t~nda to bo vie wed aa a cost of doing business 
rou~hly ~quivalent to a C011UnCrcial parking fee.• 

Pe rcci V\.' d Risk of Detectio n 

The:e ~s ~ widely-held b~lief that the perception of risk 
of be 1 ng detected is the deterrent and not the actual risk of 
~ .1n,, detected as a violator. Andenaes (3) state~ this clearly 
anw ellph&tically: •-rhe decisive factor in creating the deterrent 
•ffect is. of coursQ. not the objective risk of detection but the 
riak &a it ia calculated by the potential criminal• or violator. 
Craat.on (l9) in his discuasion of wiwanted parking behavior does 
not IIAk• a distinction between •objective• and •perceived• ri~~ 
but • rel&tionahip between the two is implied in the follo~ing: 

• . f the fine ia sufficiently low, or a low apprehension rate 
effectively reduces the per-unit parking cost, many persons 
will violate the law rather than use alternativeo; there is 
no intenae a>tivation to engage in the prohibited behavior ••• ; 
other choices generally exist and will be preferred if vio­
lation ia more ~-oatly or inconvenient.• 

craaton (3.9) atatea later in his report that the • ••• effectiveness 
of a leg&l aanction depends, first, and more importantly, upon 
tba perc iwd riaJc of apprehension and conviction, and second, 
upon the 1everity of the penalty.• In the case of parking offenses, 
both apprehension rates and penalties are frequently low. Although 
Andenaea (l) warns th&t the evidence suggests that • ••• the lack 
of enforce•nt of ••• laws designed to regulate behavior in morally 
neutral fields 11&y lead to 1114SS infringements,• he ·also suggests 
t.bat parking violation behavior may be an exceptiona'i case. He 
believes that often the parking violator • ••• accepts the penalty 
aa a rea11011able price for carrying out the action.• 

Mo data were wicovered concerning how the driver's perceived 
risk of .. -detection is created nor how his percei~ .. Jiis~ _j,nf,l~~c~s 
hia parking behavior. According to Fennessy (51) (and also appear­
ing throughout the enforceaent literature) the primary objective 
of traffic law enforcement is to create deterrence to potential 
violators th.rough development of appropriate negative or avoid­
ance actions on the part of drivers. Enforcement is frequently 
presented u the tool .by which driver perceptions of risk are 
cr-ted but the relationship between the two is little understood. 
Milward ( 90) adds that drivers act on the ba.aia of •their C own) 
eati111&tea of the riak of being detected and apprehended ••• • and 
tbai·r °'. • .. . eati111&tea of the certainty and degree- of penalty 
which wi.i be uaes-d upon being apprehended.• He further states 
that •enforc-nt creates th••• perception•• by observational 
effect cid via reputation. 

. .•. ~ 
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c. Bff1;•cta of Bnforcemant 

There ia a large body of literat\lre on enforcement---ita 
effecta &nd effectiveneaa--Council (36), Gunnarason (57), Michaels 
(89), Joacelyn (75), Shuaate (lll), Smith (139) and Syv&nen (144). 
Although the roaearch haa concentrated on assessing the effects 
of enforcwnt 01\ moving violations, and especially w+th regard 
to speeding ~,havior, aoae findings are relevant in a general 
aense, to a ~rk~ enforcement at\ldy. However, their u.aefulness 
is essentialy li tod to identifying measures for which ~nforce-

• •nt yielded a ~ignificant impact, and to findings regarding the 
aagnitude and d\l.ration of impact of enforcement. Typically, the 
particular enforcement practice• and techniques, and the experi-

• •ntal plans employed. are not germane to the enforcement of park-
ing regulations. · 

In Addition . to a aiaable body of research, several excellent 
revieva of the general literature regarding the effects of enforce­
ant exist. The intezeated reader is referred to 1) Cooper's 
(33) 1974 atudy entitled, •gffectiveneas of Traffic Law Enforce­
a-ant,• 2) Joacelyn's (74) 1971 atwSy of the effects of law enforce-
..-nt on traffic flow behavior, 3) A. o. Little's (1) 1970 up-dated 
edition of •The State of the Art of Traffic Safety• and 4) Fennessy 
, Jokach'a tSl) 1968 evaluation of the police traffic services 
literature. It would aerve no conatructive purpose tp ··. reiterate, 
here, auch reaearcb abstracts and reviews; rather, it '.:-~ould be 
mre useful to ayntheaize that which is generally believed about 
enforcawt and aay have applicability to the enforcement of park­
ing regulations. 

• 

• 

• 

• 

• 

The objective of traffic law enforcement is to obtain 
C011Fliance with safe driving practices by a majority of 
driven. 

EnforCUlellt activity atrives to create a feeling of 
surveillance that will encourage 110at drivers to comply. 

Enforcement agents have certain punitive, persuasive and 
preventive •tboda that are designed to modify driver 
behavior in desired directions. . · ... . ., . .' ( '. · • . 

• ~- . -· : . . < t ' . ·1 ~ t,!:. ,'j ) • t• .· 
' l .J. '' • • ," ~\,; .,_•:.. ,.•.• ~_.,. t' •i.r. a, f~;,t' ~ ~ .~tr 

.. En£orcement activities are directed principaliy at · vio .. 
latora of traffic law. Increases in enforcement can 
increaae the violation detection rate .which pzobably, 
in turn, increaaeathe n\lllber of citation• iaawad. Thia 

. may or aay not lead to a reduction in the actual rate of 
violations, but even if it does, what effect• lower 
rate of violation will have on the accident rate is 
not known. 

In the caae of apeeding behavior, atudies ge .. -:-•rally have 
ahown aignificant responaea to increased levC;;;.a of en­
forcement. Typically, the average •~ed, the nUllber of 
apeed violators aa well•• the variance of· the speed 
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distribution will be reduced in the vicinity of the 
enforcement preaence. 

The duration of effecta of enforcement presence are 
uaually ahort-lived. Cooper ( 33) found enforcement 
increaaed compliance during police presence, but found 
no evidence of any •1earning• behavior and observed that 
driver behavior tends to return, "instinctively,• to 
origin4l characteristic• following cessation of enforce­
ment. Fenneaay (51) reports evidence that effects ex­
tending beyond the enforcement presence be observed with 
hidden enforcement techniques such as unmarked patrol 
c&ra. 

There is general agreement that the effectiveness of en­
forcement ia not uniform over all types of violations. 
Cooper (33) suggests that violations which may be re­
·g&rc:led as low aeverity with respect to safety risk are 
moat affected by enforcement activity. 

• Th• relationship between enforcement and traffic acci­
dents ia still undefined but the belief prevails that 
enforcement promotes traffic safety behavior, and there­
by reduces accidents. 

• 

• 

Observational effects of enforcement are dependent upon 
l) the strength of the enforcement symbol, and 2) the 
frequency with which drivers view the symbol. 

The reputation of effective enforcement is created by 
a steady, active enforcement program over a long period 
of time. According to Milward (90), via this reputation 
effect, dri vera develop the feeling that their risk of 
being apprehended is high and •if the estimate of risk 
is high, drivers do not take the chance of being caught 
frequently.• 

't ~ 
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A. o. Little, Inc. 
safety. New York: 

The atatu of tho art of traffic 
Praeger Publishing, 1970. 

A brief hiatory concerning the state of the art of traffic 
&afety cited aeveral tr4ffic studies which suggested the 
concept of increasing patrol activity as an enforcement tool. 
'fl\e concept that increased police enfcrcement will decrease 
traffic accident• has not been verified and has ~een dif­
ficult to study due to natural variations in accident rates. 
However, evidence is accumulating in support of increased 
police activity as an effective enforcement tool. Study 
rea\llta of thia nature have tended to be inconclusive due 
to the nwaerous attempts to relate patrol activity intensity 
to a variety of different measures of driver behavior. 
Nore recent studies have attempted to identify the specific 
manner in which enforcement activity should be carried out 
and how enforcement resources could be best utilized. Since 
few attempta have been made to determine the ef feet of dif­
ferent levels of enforcement on accident rates, the study 
reco111ended that further research be directed to that area. 
The only specific conclusion stated in this report's chapter 
on •enforcement• was that enforcement acti~n should create 
within the driver the illusion that he is under surveillance. 
Thia ia thought to encourage th~ vast majority of drivers 
to follow a pragmatically accepted body of rules. The traf­
fic safety review cites a 1965 International Association of 
OU.efa of Police Conference in which a strong feeling of 
patrol intensification for traffic supervision was revealed. 
Theoretical solutions to the problem are difficult to offer. 
Although greater and intensive patrol activity seems to pro­
duce greater driver compliance, this benefit should be assessed 
against the coats of increased enforcement. 

Andenaea, Johannes. The genera 
puniabMnt. Uni vera!'E of Penn.eaill9a 
114(7), 949-9 • -

effects of 
Review, 1966, 

· The-' article focuses ' on the concept of gener .. l, pre.ventie>.n • • 
while diacuaaing the deterrent effects o·f' punishment~ · A ·· ·· 
distinction ia aade between special or individual prevention 
and general prevention which contruta effecta on the per­
aon being puniabad veraua effects on members of aociety in 
general. The latter type of prevention, and subject of the 
article, ia deacribed aa the set of restraining influence• 
emanating frOlll the criminal law and the legal machinery. 
Purthar, while the effect• of apecial prevention depend 
upon bow the law ia implemented in each individual cue, 
general prevention occurs as a result of the interplay be­
tween the proviaiona of the law and its enforcement in 
apecific cuea. · 

.. 
'' 





t {t 
I , 

s. 

The article deplore• tho neglect of reaeuch, to date, in 
investigating the effecta of genoral prevention, and ex­
plain• five erroneoua inference• i.bout general prevention 
which have peraiated. Building upon th••• obaervationa, the 
article then conaidera in aoae detail each of aeveral •prin­
ciple•• of general prewntion. Firat, it ia pointed out that 
the deterrent effect• of puniahMnt depend upon the specific 
type of offenae. In general, the 110re rational and normally 
iootivated a particular violation may appear, the greater the 
importance .of criminal aanctiona (u oppoaed to moral re­
atrunta). second, there are aignificant differences among 
people in their receptiveneaa to the general preventive ef­
fects of the penal ayatem. Third, there are differences 
U110ng aocietiea. In general, the larger, more developed, 
urbaniaed societies rely 110re and more on legal control 
rather than informal aocial preaaun. Fourth, conflicts 
between group norma and the law will influence the effects 
of auctiona. Finally, the degree of compliance with laws 
found aaong law enforceaent agenciea influences the effec­
tiveneaa of lawa. 

The article then explores factor• affecting each of three 
conditions which deter individual• from CQmmitting a punish­
able act: 1) 110ral inhibition■, 2) fear of peer censure 
and 3) fear of puniabment. In the cue of •fear of punish­
ment•, Andenaea atrongly uaerta that the deterrent effect 
ia created not by increaaing the riak of detection but by 
increuing tlii' perceived riak of detection in the mind of 
the potential lawbreaker. 

Concepta diacuaaed in thia article have wide applicability 
to a range of studies involving deterrence, sanction level, 
law enforceNnt, etc. In addition, the severity of penalties 
and the risk of detection, apprehenaion and conviction are 
diacuaaed in some depth, ending with consideration of some 
ethical problems involved. 

Andenaea, .JohaJlnea • . Deterrence and specific offense•• 
Univeraity of Chicago Law Review, 1971, l!,i ~37 .. 5'53_ · · 

The author contend• that put debate concerning general 
evidence of deterrence reaulti.lg from punishment is no longer 
warranted. His argument ia that it ia not a question of 
wbetber or not punishment b&a deterrent effects but rather 
under what conditiona and to what extent deterrence ia 
effected. '1'W0 degrees of deterrence are diatinguiahedz 
general deterrence (threat of punishment) and apecial de­
terrence (iapoaition of punishment). The author employ• 
tbeae concept• to diacua~ difference• between hia and 
O\aw,Jiaa•a viewa. Chambliaa had been critical ·of ·the utility 
of these concept• aince .. he felt they were ao difficult to 
control in empirical reaearch. Andenaea, however, 'felt that 
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Ch&llbli■a had actlMlly proved the utility of these concept■ 
by ignorin'i t.haa in hi• reaearch, and according to Andena.a, 
reaching aiataken concluiona becauae of it. Although 
Andenua criticiaed ·Chaabliaa• uae of the conc:epta of •ex­
preaaive• verau •1natr\aenta1• act■ a■ havin9 little appli­
cation in analytic •thod, he did concur that deterrent 
effecta differed according to the type of of fenae. Thia 
article diacuaaed the general deterrent effect of pWliahment 
in relation to three apec:itic: offenaea--inf&nticide, criminal 
Abortion and drunken driving--in addition to aix offenaea 
previously considered by thi author in another articJ.e • 

Baker, J. s. Effect of enforcement on whicle apeeda. 
Highway Reaearch Board Bulletin 91, January 1954, 33-38. 

ftia article a\lRlleriaed infoZ'DIAtion on the effects of en­
forceNnt but it wu written a:,re than twenty yeara ago. 
Tb• following key pointa were diac\laaed. 

• 

• 

• 

Police activity on highway• works in the following 
waya, l) viaible preaence ia immediate deterrent, 
2) belief on part of drivera that apeeda are en­
forced (no viaible police) and 3) general belief that 
COlmllunity enforce• ita lava, including apeed lawa, 
atlaiiiatea C011Fliance. 

How much enforce1Nnt nec:eaaary to produce the belief 
neceaaary to get compliance? 

Small auple pilot atudiea auggut: 1) standing patrol 
car appear• to cauae some alowing before and after 
overtaking .in the aw direction; no effect on traffic 
in oppoaite direction, 2) effect 110ving police vehicle 
lillited to 1,000 feet or leaa ahead and only a few 
hundred feet behind and 3) Chicago study: somewhat 
more than doubling arreata for hazardous traffic viola­
tion• (because of greater enforcement) .resulted in 
alightly le•• than halving the exceaa apeed per vehicle, 
nigbt .. apeeda reapondad more to .adcii~iq~~---•nforQtt~t 
than day apeeda (were -hiilier to begin with) • 

18. C&labreai, G. Optimal deterrence and accidenta. Yale Law 
• Journal, 1975, ,!!(4), 656-671 • 

A theoretical article dealing with legal liability factor• 
ud their ef feet on deterrence. 'l'he author diacuaaea var­
iou •thoda of uaiCJDin9 liability in auto·· accident• and 
how they affect the goal of optimal deterrence. ·· 'l'he article 
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addreaaea the following iaauea and conaidera how ••ch re­
late• to the goal of IIW\ilu.1a9 accident and accident pre-
vention c:oataa . 

• 
• 
• 

• 
• 

the fault ayat .. and ita no-fault aaaumption 
negligence 
contributory negligence 
aaaUiDption of riak 
th• atrict liability approach 
the role of collective deterrence 

An interesting exploration of the effects of alternative 
aaaignmnts of liability, but thia article is not directly 
relevant to the conaiderationa in thia project. 

ia. ChUlbliaa, w. J. 'l'be deterrent inflwance of punishment. 
Criaa and Delinquency, 1966, .B,, 70-75. 

A atrong &rguaent wu pnaented for ending the diapute over 
the deterrent effecta of puniabaent. Chambliaa criticized 
the tendency for diacuaaiona concerning the deterrent effecta 
of puni•b-nt to turn into deb&tea over the 1110rality of 
~tal puniahment. The article focwaed on a atudy of 

liig violation.a on a college cuapua, which auggeated the 
inference tbat •pun.i abNnt doe• dater.• However, Chambliaa 
quickly pointed out t:M.t .thia atudy aupported the opposite 
concluaion frca pnvioua atudiea of murder which auggeated 
that •puniabNnt. doea not deter.• !be general conclusion 
drawn, tbarefore, wu that tbe apparent conflict waa due to 
dealing •vitb apecialiaed gro~• of offendera in both inatan­
cea. A related •ec,o-,.13t1,ation wu that research be directed 
way fr011 attellpt.ing to ganerata all-encompa•aing anawera. 
Inataad, it abould focua on exa■ining tboae circumstance• 
under vhicb particular typea of puniabMnt do in fact act 
u a deterrent md . tbo•• cirrmtancea under which 5H'rticular 
type• of puni~blwnt baw little or no effect. 

• ;. •,·: . ./• • •• '\ ;~• >}• -.: ' •. "a \ •• •• ~•\, • .- ' '"•• • , • · : ,• . • ..._:,:~i\!;•;: ... ••, t' )-'-•• , ." .: ... ~ -• 

29. Cballbliaa, w; J. Type• of deviance and the effectiven••• 
of legal aanctiona. Wiaconain LAV Review, S\llller 1967, 
703-719. 

A hierarchical typology wu developed for cluaifying &lter­
natiw fo.rma of deviate oommitment to cr:1■:lnal behavior-­
inatruaent&l and expreaai ve. . A criminal action ia inatru­
aanUJ. if it ·!• perfonaed .to attain acae goal and not be­
cauae it aay be pl ... urable in and of itaelf. _An action ia 
expnaaive if it ia performed becauae it ia pleaaurable, in 
and of itMlf, and not becauae it ia • route to acme other 
goal. Devi~t behavior type• were identified by their de-
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gree of c:oamitment to criae. A per■onality whoae commit­
ment to cri• ia high uy have bNn influ.enced by l) • per­
ception ot aoae aort of extemal 9ro\lP preaaure, l) a crim­
inal aelf perception or l) a lifeatyle patterned arowid 
criminal. actiona. Peraonalitiea with low comnitaent aay be 
deacribed u the oppoaite of the high COflllitment personality. 
When a high c:oauaitaent to criaa .:>tivatea an expressive crim­
inal action, deterrence thro119h threat of pwiiahment is leaat 
effective. Deterrence would~ aaximally effective when the 
individual'• COIIIIU.taent to crime ia low and the action ia 
inatrwaantal. Empirical data and typological example• which 
aupported thia c:ontention were offered for apecific legal 
pi:oblUl areaaa capital pwiiahment, drug addition, parking 
regulations, white collar crime and thievery. Illegal p&rk­
i.n9 behavior wu deacribed aa instrumental and effectively 
c:ontrolled when the perceiwd riak of detection and the know­
ledge of the aeverity of the penalty and ita conaequencea 
were at A aaxi■ua. However, no empirical data was presented 
wbicb offered any evidence of how the driver• a percei wd 
riak of detection ia created, nor the manner in which hia 
perceived riak inflancea bia parking beh4vior. The con­
clwaion ia that current legal practices negligably deter 
thoae persons whoae criminal actions are principally exprea­
aive. The ayatea also fails to properly impoae aanctiona 
on inatrumantal type offender• due to the fact that current 
atatutea fail to take into account the instrumental or ex­
preaaive character of criminal acts when levying sanctions. 
It ia propoaed tbat future law makers take empirical data 
into account when translating aocial policies into law. 

Clater, Daniels. Collpariaon of riak perception between 
delinquent• and non-delinqanta. Journal of Criminal Law, 
criminology and Police Science, 1967, 58, 80. 

' Thia article reports the reaulta of a aurvey C"Onducted ' to 
•uure poaaible c:liffe~ce• in perception of riak between 
two groupa--delinquenta and non-delinquents. The atudy 
found a aignificant 'difference in the aelf percept.j.on of the 

· two groups, ·with' the •offender having :. a diator-ted-,view-, .. of.: ,. 
biNelf· in · ter■a of his relation to the real world. Delin­
quanta believed enforouaent action taken againat otbera, 

.and even, tba■■elwa u havinCJ no deterrent effect because 
they delude themaelvea ,., i.nto thinking they will not be caught 
(again). Even vben the delinquent ia apprehended for an 

·offenM, be typically denies the facts of arreat ~d dwells 
on tieea wben be aay have eacaped ·detection. 
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33. Cooper, P. J. Effectiveness of traffic law enforcement. 
Canada, Miniatry o! Tranaport, Road and MotorVeh1.c1e 
Traffic Safety Board, 1974. 

Thia atudy inveatigated the effects of varying level• of 
police enforc:.ment on driver behavior and aafety at urban 
interaectiona. It attempted to define both the relation­
ahip between enforcement and driver behavior, and then, the 
relat.ionahip between driver behavior and accidents. Although 
thia atudy yielded IIAftY aignificant findings, and repreaented 
one of the beat atudiea of its kind to that ti.Ille, it did not 
determine the actual relationship between enforcement and 
accidents • 

Despite this limitation, increased police enforcement waa 
ahovn to have a aignificant effect on driver behavior at 
one half of the intersections studied. Driver behavior at 
these intersections exhibited changes of an imaediate and 
ahort-lived reaction to obvious police presence. While the 
data did not support a direct link of these behavioral change& 
to pzobable accident. reduct.ions, it appeared that the typea 
of driving behavior moat likely to lead to conflicta and 
accidents were affected leas by enforcement than were the 
mre innocuoua typea of violations. · 

Finally, the reaulta suggest that short term benefits can 
be achieved from increases in enforcement level, the law of 
di ■in.:lshing returns aay well be operative in that the moat 
significant effects are likely to result from initial in­
creaaea at low surveillance levels with further increases 
producing little additional benefit. 

36. council, F. N. A study of the immediate effects of enforce-
118Dt on vehicular speeds. university of North Carolina, 
Highway $afety Reaearqi. Center, 19'10. 

flus study exa■ined the e.ffects on vehicular speeds Qf two 
typea of enforceaent s~l• in or adjacent to the traffic 
atreua on . rural. roadways. , '...The enforceaent units. of :: the 
North Carolina · Highway· ·patrol ·were: 1) · a single -stat·ionary 
patrol vehicle parked adjacent· to the roadway and viaible to 
oncoming traffic; and 2) a single patrol vehicle movinq with 
the atreaa of traffic. The effect of the two symbols waa 
maaaured by change• in traffic of mean apeeda, speed variances, 
the percentage of vehicles traveling at apeeda above · the 
posted apeed liait and the percentage of vehicle• traveling 
at speed.a above the poated apeed limit plua • s ·mph toler­
ance. Data were collected approximately 1-3/4 miles upatreua 
from the patrol unit and 1-3/4 mi.lea downatreui' from the unit. 
Analyaia of changes in the Above stated measures resulted 
in the following concluaiona. 
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• There were reduction• in Man apeed, variance and in 
the percentage of vehiclea traveling Above the poated 
apeed limit ud th• apeed limit plua tolerance when 
the ata.tionary \lftit waa a.ployed on all teat tracka 
\lftder all teat conditiona. 

• There wu no aignificant change or a aignificant in­
cre&M in the c:orreapondin9 maaaurementa between the 
~t~ and downatreaa point• when the moving p•trol 
unit waa introduced into the traffic atre4111l • 

40. Craaton, R. c. Driver behavior and legal sanctions: A 
at.~ of deterrence. Michigan Law Review, 1969, £(421), 
421-454. 

Thia article •u•uriaea the •atate-of-the-art• or concen­
aua of opinion regarding l) the deterrent effects ' ot legal 
aanctiona, 2) the effecta of legal aanctions in controlling 
driv.r behavior and 3) the Mthoda available for· developing 
n-ded new knowledge. 

Excluding the effect• of capital pwiiahment, little research 
bu been directed at identifying the effectiveness of legal 
aanctiona in achieving their goala. The diatinct~on be­
tween general deterrence (overall influence on general pop­
ulation) and apecial deterrence (effect of punishment on 
the particular peraon who experiencea it) waa introduced 
followed by an in-depth diacuaaion and concentration on 
general deterrence alone. The one concluaion drawn regard­
ing the two fora■ of deterrence atatea: • ••• the general 
deterrent effect on the puniabed individual -in the future is 
likely to be different than it ia with the remainder of the 
population ••• • Although there ia little doubt that puniah­
■ent can ■odify human behavior, the typea of behavior and 
tba apecific circwutancea influencing the effects are not 
vel.l. defined. 

Legal acholara have, however, summarized fa.~.;or"° ,:+nfluencing 
the ef fecta-,.of legal sanc~,ions on ~the. pehavior 9£ :)the p<:>pu- . 
lat.ion. Pint, the existence of a law .. exerc:ise$J 4_.· moral . and 
educative influence on many people. Second, per~ons nut 
influenced by moral auaaion may be deterred by the fear of 
conaequencea of diaobeying the law. In this context, Cramton 
u doea many otbara, emphaaizea that it ia the individual'• 
perception of riak, rather than the objective risk of appre­
henaion that actually det~ra. Third, it ia believed that if 
fear and moral influence .. .re ... nstilled at anearly age, un­
conacioua inhibition• a re often created which can make law­
ful and deaired behavior ha.bi tual behavior. 

There are uny other factor■ affecting deterrence: which in­
clude thoae relating to the nature of the violat·ion or to the 





timing of reward■ &nd penalti••• For exAD1ple, legal sanc­
tions have proved to be very effective in the enforcement of 
parking regulation■• Cruaton characteriaea parking as a 
rational activity, controlled largely by conside.i-ationa of 
convenience and coat. Aa auch, it i■ generally believed 
that increaHa in either apprehenaion rate or level of fines 
will produce •••ur&ble reduction■ 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 
liaaearch Center, University of North Carolina, 1976. 

Report of an experiment involving four entorcement treat­
ment conditions plua one control treatment. · The test was 
conducted to determine if apecific treatments on a two-lane 
rural roadway could extend the halo effect. Thia study was 
conducted simultaneowaly with a study to evaluate a visual 
apeed indicator (VSI). By combining use of the VSI device 
with and without the presence of police enforcement, five­
treatment experimental designs were employed. 

Speed characteriatica 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 meuurea of speed, while the VSI treatment pro­
duced only a minor reduction. 

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

• The uae of a apeed enforcement acene, a speed~check 
zone, or a parked patrol vehicle produce, significant 
reductions in apeeda in the vicinity of the enforce-

• 

• 

• 

ment unit. , · 
' • t ,.._, ., • 

• -;_i '. ·~ ., . .. , 

All three enforcement techniques reduced . the number o~ 
drivers exceeding the speed limit (55 mph), increued 
the naber driving below the minimum speed (45 mph) 
and reduced the variability of apeeda at the ~force­
ment location. 

The VSI sign had no significant effect OD vehicle speed 
and was no aubatitute for actual enforcement activity. 

The halo effect began to diaappear at 1,000 feet past 
the enforcement treatment and waa CQ111plete1y ·· gone at a 
point 2 mil•• downatream. 
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Epperson, w. v., , Harano, R. M. An evaluation -of some 
additional factors inf~uencing th• effectiveneaa of warn­
ing lettera. SacrU\Onto, Calif., Department of Motor 
Vehicle•, 19 74. 

The priaary Objective• of tho at~y were to determine the 
effectivene•• of two typea of warning letter• and an informa­
tional purphlet in reducing the aubaequent collision and 
conviction record• of pre-n09ligent drivers. An additional 
study objective was to determine the effectivenes& of a 
follow-up reinforc ... nt letter aent to collision and convic­
tion free drivera. The results aix months subseq"'-ent to 
treatment ahowed no significant treataent effects on convic­
tiona, but a positive pamphlet effect on collisions. The 
follow-up reinforcement analyaia for collision and convic­
tion free drivers ahowed no aignificant t,reatment 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, paJQPhlet condition, 
and follow-up reinforcement. 

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

To increase the traffic capacity through signallzed inter­
aectiona, many traffic engineer• have resorted to complete 
prohibition of parking on heavily traveled arteries. As a 
consequence, appropriate regulat.ions have been adopted under 
which parking can be restricted for various reasons. 

This study attelllpted to show, through quantitative evalua­
tion, the effects on intersection capacity, of varying 
lengths of clear distance adjacent to an intersection. By 
controlling conditions at the study intersection, ·factors 
influencing capacity, such aa pedestrian and parking maneuvers .. 
are kept to a JDinimum in order to more accurately establish 
the relationship between clear distance and intersection 
capacity. -.,.-, ,_. :.• 

" '" •. • · . .. • . • • . .... ...,...--,;.. ~· . ; .• ~ .. ~.... • i ., ... -.... ' ' .. ' .. ' -- ' - . - ~ 

The results as they pertain to the specific intersectio"ii ln~ · 
volved are that JDAXimum 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 tor JDaXimum volumes ia related 
t.o the percentage of turning movements. 
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Report of a survey of 500 rupondin9 citiea (populations> 
25,000) which exuu.ned traffic law enforcement practice• and 
v•riationa nationwide. COmpariaona are aada, using the caae 
st\Xly &pproach, of traffic law enforcement in several 
Naaaachuaetta COIIIDW\itiea with the national reaulta. The 
a1.1thor found that high enforcement activity (indicated by 
the volWIIID of ticketing) wu uaociated with the existence 
of a apecialiaed traffic law enforc ... nt group within the 
police ct.partlllent. Conversely, low ticketing was aaaociated 
with the attituda that traffic law enforcement is of rela­
tively low UtpOrtance. 

Gwmaraaon. s. o. Inveatigation into the effects of inten­
aified police aurve!liuce an driver behavior. Chalaera 
tibiliiilloiiJfo1a. tiitltutlonen tor Stadabyggnad Neddel.ande. 
1972 .. 

Reaulta of AD inveatigation into the effects of intensified 
police aurveillance an driver behavior at signalized inter­
NCtiona indicate• c:bange to l'X)re defenaive driving. cur­
ing periods of police auperviaion average apeeda dropped 35 
~tera before the atop line for atopping c:lriwra, who are 
directly affected by tne aignal change from green-amber to 
rec1. ad for drivers who auat atop because the aignal 
abolla red. Traffic aignal viol.atiou dropped from 231 to 
9.21 of the 1uwbe!!' of vabiclea which were 40-100 meters from 
ttae atop line vben tbe aignala changed to green-amber. Per­
iodic viaible police auperviaion ewnly diatributed over 
different avperviaable bebavior patterna, tr&ffic: signal c:o­
omination, tti.ala of optic:ally p.J:QCJr.._d ■ignala, which 
provide road uaer with anly the relevant inforaation and 
dumging aignala ~ the pnaant green-amber phase to amber 
only are recc-s::ided. 

·.-- .,, ... : . , ;.. .. _ -·~··.,-.. .. -' 

60. qa11. w. x .• • o•oay. J. C&uaal chain approachea to the 
evaluation of highway aafety ccnmtexaaaaurea. Paper preMnt.ad 
at the 37th ADAU&l ORSA Spring -•ting. April 20-22, 1970, 
waabtngtan. D.C. 

Reeerka addreaa the dewlopaent of a ayatwtic: procedure 
for tbe evalution of highway aafety coUDteDMtuurea. Thia 
taak hAa been difficult to accoapliah because of treaendoua 
CQ11Plexity of the traffic accident and injury occurrence 
proceaa which canfound the -aaurement of the cauaal factor• 
underlying tbeM phenoaena. Current approaches d~pend on 
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; .. ., ,. ·------ . .. ..... ;.;., _ 

eval.uation durin9 project planning, project implementation, 
and later durin9 project imple:..entat.ion: l) expert ju.dg-
111ent (.:,at coaaa:mly uaed) but contain• built-in bias, and 
2) u.ae of hiatoric&l data--controveraial--but useful in 
auggeating reae&rch hypotheaea. Propoaed •cauaal chain• 
approach involve•: 1) ayatematically ccnsidering the eti­
ology of the occurrence proceaa and consideri"'l how a counter­
aaaaure prograa influence■ etiology, and 2) modeling the 
occurrence proceaa aa a finite aequence of time-dependent 
event.a makea the prac:eaa more easily analyzed and can iso­
late potentially confoundinq factors at each element. 

Joac:elyn, K. B., Goldenbaum, D. M., 'Bryan T. A study of 
the effect• of law enforcement on traffic flow behavior. 
Blooilngton, Incllana1 Indiana unlveraity, Institute for 
aeaearch in Public Safety, 1971. 

Reaulta of• atudy on the reactions of traffic flow to 
police vehicle atiauli are presented: both moving and 
atationary atata police vehicle• were used in an investiga­
tion to detenli.ne their effects on a variety of traffic flow 
•uuna. Six stationary enforcement vehicle configurations, 
repnaenting various intenaitiea of police activity, were 
included. A apecial computer-aenaor aystem was used to 
collect . and to atore traf fie flow data. Both mean •~eed 

• and percentage of apeed violator• were a£fected by ~ en­
force-nt vehicles. In tam of absolute reductions in 
theM -uurea, the iamediate effecta were more pronounced 
for the a:>re-tbreAtening than for the less-threatening, sta­
tionary vehicle configurations. Principal findings were: 
1) pJ:e.aence of atationaro police e&r decreased significantly 
both apeed of tralllc low and proportion of speed viola­
tors, 2) aaount of decreaae varied with traffic density; 
varied in pmportion of •perceived aeverity• of symbol. But 
effect of the 110re Mvere ayabola tended to taper off more 
quickly than the effect .of leaa severe aymbola, and 3) mov­
ing pol.ice car W 110111what le•• of an effect and tended to 
be of aborter duration. 

·- •---•-.-~ ·, •. -.... . ..,·.'.,.~·-""""---: .. ,.: . ~-. r..,,. • • ,..-_ - --~-- - ~- •- -~ 

Joacelyn, Jt. a.," Jonea, R. JC. A ·a•tem& anaHais of the 
traffic law ayatea. Bloomington, In lanai In ana unlveraity, 
Inatituta for Raaearch in Public Safety, 1972. 

Syataaa analyaia concept• were applied to define more pre­
ciaely the objective• of the traffic law ayatem and to iden­
tify alternative• and modification• that would allow tbe 
ayatea to manage riaJc more effectively. The atudy focuaed 
on. the operation of the ayatem on man in his role aa • driver. 
The autbora diacuaaed three important factor• influencing 
~liance: 1) efficiency of law u a deterrent, 2) the 
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educational aapecta of the law And 3) public opinion or 
the amount of reapect for lawa. In addition, the power to 
impose negative aanctiona greatly enhance• the effectiveneaa 
of lawa eapecially in ca■ea where the violator ia insensitive 
to moral auuion or to the nature of the law. In such cuea, 
according to the authora, the would be violator muat be de­
terred by the fear of conaequencea. Moat potential viola­
tors aake a rational choice not to engage in contemplated 
conduct because the riaka of apprehension are too great or 
the punishment ia too aevere, or both. However, it ia em­
phaaiaed that it ia the individual'• perception of these 
riak factor■, rather than the objective circumatanoe itself, 
that actually deters. 

83. Levia, A.H. Urban atr .. t cleaning. Final Report, February 
1975, Polytechnic Inatitute of Brooklyn, Department of Elec­
trical Engineering and Blectrophyaica, Grant No. R800938, 
u. S. Environmental Protection Agency, Office of Research 
and Development, National Environmental Research Center, 
Cincinnati, Ohio. PB 239-327. · · 

Thia report preaenta the result■ of the analysis o~ mechan­
iaed atreet cleaning in urban areaa. It describes a data 
bank that contain• detailed information on a blockside basis 
for a 300 block area. On the basis of these data, the 
atrong interrelationship between sweeper routes and no­
parking regulation• ia eatabliahed. It ia then shown that 
the effectiveneaa of street cleaning by mechanical brooms 
is liaited by the preaence of illegally parked cars along 
curba. Analytical IIIOdela that uaeaa the degradation of per­
formance are developed for both metered ud non-metered 
zanea, and for any distribution of illegally parked cars. 
A aodel that relate• enforcement to expected level of com­
pliance is developed and validated with actual data. Optimal 
feedback policiea that tend to minimize the c:ost of manpower 
while maximising the lawl of caapliance are derived. 

86. McGuire, J. P. Field reaearch planning for driver•i·1·lioenae 
law enforcement. Final Report, March 1972-February .. 1973, 
GTE-Sylvania, Inc. 

-•rch activities and ruulta of the aec:ond phaae of a 
contract to deaign a controlled field experiment aimed at 
increaaing 00J11pliance with driver licensing lava are ·dia-

' cuaHd. '1'he enforc-nt technique employed to diacour•ge 
driving by individual.a wboae driver'• licenae baa been aua­
pended ud to uaiat in the enforcement of other driver 
licenaing law• ia to require all drivers to diaplay •while 
operating a vehicle a apecial ug, indicating that they have 
a valid driver'• licenae. The report deac;:ribea the ·reaearch 
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le•ding to• compMion h•ndbook deacribing the neceaaary 
legislation, management organia•tion, public information 
program, evaluation proc:edurea, diaplay tag deaign and a 
achedule for conduct of the experiment .. Coat eatimatea 
for the experiment and aome eatim&tea of the extent of driv­
ing under auapenaion •re included in thia volwne .. 

87. M•y, A. D. Parking controla Experience and pr~~lema in 
LOndon. Department of Planning and Transportation, Greater 
London COWlCil, May 19 75. . . 

88. 

The objectives of parking policy include: 1) to maintain 
traffic flow, l) to reduce accidents, and .3) to expedite 
traffic flow. 'l'he level of parking regulation depends on 
the extent of probleaa to be solved and the degree to which 
vehicle owner• can uae public transport. Criteria for 
effective parking control are discussed: 1) effective to 
meet identified reatraint needs, 2) flexible, 3) selective, 
') fair, 5) aimple and i nexpensive to administer, and 6) 
euy to wideratand and comply with. Both on-street and off­
atreet parking changea were studied. Principal results 
achieved werea l) 601 reduction in on-street parking but 
counterbalanced by growth in off-street parking, 2) increase 
in private parking lota (doubled), and 3) greater traffic 
flowa. 

Mayer, P. A., • Rankin, W. W. 
In Traffic control and roadwa 
to aa et 
Sa 

One-way streets and parking. 
elementa--their relationahi 

g way Uaera Federat on for 

One-way atreeta are reported aa reducing certain accidents 
10-501 but gapa in knowledge do not allow generalized con­
clusion to all aituationa.' TWo specific findings are dia­
cuaaed, l) accident aewrity generally decreaaea, and 2) 
xeduction in total accident• after just one year of operation; 
aid-block reduced more than intersection accidents. On­
atreet parking and ita effects on the -accident environment 
are also examined. The following generalizations are aug­
gesteda 1) parking-related accidents a re t ypically low 
injury and low property damAge but high f requency, 2) 
largely an urban problem on streets le&s tt,an 40' wide, 
3) angle parking ia mre hazardous than a'f alled parking, 
and 4) reaearch ia needed into the layouta, traffic volumea, 
apeeda and turnover rate• in on-atreet parking. 
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89. Michaela, R.H. The effect• of enforc:ement on traffic 
·behavior. Public Road■, 1960, l!,(S), 109-124. 

This study exuu.ned the effect• of differing levels of en­
forcement on three traffic variable•: accidents, speed and 
volume. Three hypoth•••• were ~••tad, atating that as the 
level of enforce•nt waa increaaed 1) accident frequency 
would dacreaae, 2) tr~ffic would divert to alternate routes 
and 3) the mean and variance of the speed distributions would 
decreaae. The level of enforcement waa meaaured aa the aver­
age number of patrol unite a driver would paaa per mile of 
travel or the probable frequency of encowitering a patrol. 
Neaaurementa were made upon four teat and three control routes 
in different parta of the State of Wisconsin. Results indi­
cated that the first two hypotheses were not supported. An­
alyaia of the speed distributions showed that the mean speed 
decreaaed for both the experimental and the control groups. 
Bowever, the apeed variancee did decrease for three of the 
four teat routes while not for their controla. Only the ob­
Mrved decreaae in variance of apeed was statistically signi­
ficant. Thia atudy auggeata that motoriat speed behavior is 
related to the illlpoMd lewl of enforcement but that the 
effecta of varioua enforcement levels are quite subtle and 
may influenc. overall traffic behavior in a very indirect 
fuhion. 

90. Milward, H. E. A. Legislation and enforcement aa it relate• 
to the prevention of motor vehicle traffic collisions. Paper 
preNDted to the 3rd Annual Conference, Canada Safety cowicil, 
Sukatoon, Sukatcbewan, June 9, 1971. Ottawa, Canadai 
CAnada Safety Council. 

A general diacuaaion of the nature and purposes of traffic 
lAw enforceNnt and factor• affecting violation/compliance 
behaviora. Tbe paper atrivea to outline the rationale and 
acope of traffic law and tbe purpo•• of traffic law enforce­
ment. It atteapta to develop a buic wideratandin9 of what 
traffic lava are, wby people violate thalll and bow enforc:e­
-nt affects drivara. In thia regard, the paper atrongly 
atataa the following belie fa, 

• 

• 

• 

Traffic lav enforcement activity a .. k• to obtain max­
iaua coapliance with aa& c!rlvlng apecification• by a 
-jority of driv•ra. 

Violation• should be tbougbt of u increasing the 
clwice of a driver bAving a collision rather than u 
the ca~ of a colliaioa. 

People violate traffic lava for utr-ly com!lex 
reaaona, aoae .of whicb are •tAble factor• lnC uencing 
behavior, other• are teaporary or variable factors. 
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Motives, either poaitive or negative, cawae hWIUUl 
behavior .. 

Enforcement deala primarily with negative motivation, 
seeking to cauae people to avoid certain typea of 
behavior .. 

Tranaient traffic ia more reaponaive to direct or 
obaervatlonai effect than to the reputation for enforce­
-nt action. 

•The application of maximum enforcement effort · at th.e 
tiae and placea where violationa are moat plentiful 
a&Jcea the moat effective uae of available enforc ... nt 
unita. • 

•Moat drivera view enforceaent in tenaa of their eati-
11&tea of the riak of being detected and apprehended, 
their ••tillatea of the certainty and degree of penalty 
which will be uaeaaed upon being apprehended.• 

BnforceNnt. createa theae perceptions by: 

- Obaervational effect, 1) the strength of the en­
forceMnt ayiiboi, 2) the frequency with which the 
driver viewa the aymbol. · 

- Reputation, created by a ateady, active enforcement 
prograa over a loAg period of time; driver• develop 
the feeling that their risk of being apprehended is 
high; •if tbe ••ti.mate of riak ia high, c:lrivera do 
not tAJca the cbance of being aught frequently.• 

flle paper doea not give any evidence nor doea it document 
rwarch which might aubatantiate the atatementa made. How­
eftr, the clailu are in general agreement with t!w body of 
knowledge aurrounding traffic law enforcement. 

108. llorthveatern Univeraity, Traffic Inatitute. Parking offenaea. 
&vanaton, Ill., 1973. 

A deacriptive docuaent aiaed at police educational n_.da in 
traffic law enforoeaent. Type• of parking offenMa diacuaNda 
l ·) um. liaitatian C C,vertille, all night, parkinCJ •te_ra), 
2) place• (aiqned ud unaiped), 3) manner (angle, d·iatance 
froa cum, blockin9 drive), and•> purpoae (varioW1). Bn­
forceaent procedure• applied to parkiD9 regulation• were de­
acribed incluclin91 1) apot check• (timing), 2) ~tolerance 
c :ludgaental. allowance), 3) uniformity, and •> cover poor 
c:oapliance areu more often to Ncure deaired level of c:oa­
pliance. 
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109. Organization for Econoau.c C0-01Mr&tion and Dewlop1Qent. 
Reaearch on traffic law enforcement: Effect• of the enforce­
ment of legialation on road u.aei. behavior and traffic acci­
dent•. Parla, Prance, 1174. 

· Enforce•nt ia • crucial factor in many road aafety meaaures. 
The philoaopl\y underlying traffic law enforcement is that 
compliance with traffic re9\llationa will effect the aafe 
a.nd efficient 1G0veaent of all road uaera. Aa the e~fective­
n'3&S of enforcement action ia open to question and becau.ae 
of the large coat• and adllliniatrative problems involved, 
policy decisiona in thia area are especially difficult. An 
overview of the major element• in the traffic law enforcement 
ayatem ia given, and a aurvey of national practice is in­
cluded. A comprehenaive review of reaearch on the effects 
of enforcement of legialation on traffic offenaea only, 
traffic accidant• only, and both traffic offenses and acci­
dent• ia carried out and the findings summarized. Research 
preaently being undertaken ia indicated. Guidelines based 
on the preaent atate of the art and the collective expertise 
and experience of the group are aet out and future research 
n .. da are identified. Aapecta covered include the police, 
courta, rO&d wser and uaffic enforcement ayatema. 

112. Pal.lier, M. R. Ragulationa and enforcement. Traffic Research 
Report 15. Traffic Engineering Section, Road Transport 
Diviaion, Miniatry of Tranaport, New Zealand, 1975. 

Thia paper provide• a general review of the roles that traf­
fic rule• and their enforcement can reasonably be expected 
to play in the field of road safety. Since regulations must 
be le.med by drivera, they need to be simple and also to lead 
to proven -f• driving practice• and to unifoxmity of driving 
behavior. There will be aome cues where theae objectives 
cannot be ac:hiewd aiaultaneou.ly and other aituationa where, 
for tbe •Ake of unifonaity and predictability, akilled drivers 
aay have to tolerate r99QlatiODa that they feel are un­
neceaurily reatrictive. Bnforcement ia a limited reaow:ce. 
Becau.ae of thia, rule• and device• that depend heavily on 
enforceNnt abould be WM4 aparingly. Aa far as poaaible­
ru1- aboulcl be Hlf-evident and not aia& at major modifica­
tiona of exiatin9 clriv.r behavior. Bnforc-nt and regula­
tion• wt be re009Diae4 u •rely. two toola, each with i ta 
own proper but l.illite4 u.e, aaon9 aany availab~~ f~r. road 
aafety. · 
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120. Proceeding• of National Highw&y Safety Bureau Prioritiea 
Seainar. VOluae 7, SnforceMnt. Sprin9field, va.z 
Clearingbou.ae, Ju1y 1969. PB 186-274. 

The proc.eding■ ■uv~•ted that traffic codea and lawa are 
ineffective and •aningl••• without enforcement. _ The high- . 
way tran■portation ■yatem, and th• driver in particular, 
require regulation and continuoua control. Enforcement ia 
thWI concerned with huaan behavior within the confine• of 
the highway •Y•t-. While driver licenaing and public health 
departaanta, courta and nfety groupa conduct activities to 
regulate driver behavior, the police have the primary reapon­
aibility to IMke the ay■t- fwiction. Police reaponaibility 
include• traffic law enforcement, accident management and 
inveatigatian, 4nd traffic direction and control. Coats and 
benefit• for bettar traffic law enforcement were diacwaaed 
u waa tbe connec:ticut apeed crackdown cuapaign results. 
llalevant findinga of the aeai.nar included: 1) objective 
of enforceaent . i■ to create a perception of aurveillance to 
induce -,at driven to obey rulea, 2) police traffic aervices 
goal.a were diatant, div.rted to aore aerioua crime• and toward 
aatiafying iwcliate public needs, l) enforcement essential 
to aucceaa of highway aafety progrua1 threat of deterrent 
action with ability to _,ply it, followed by swift, fair and 
impartial adllliniatration of auctions, and 4) effective en­
forceaant requirea good organization, adequate legislation 
to repeal abaolete l&va and adequate procedures and appro­
priate action. 

lll. Sbuaate, a. P. Bffect of increued patrol on accidents, 
cliwraioll and apeed. Northve■tern UDiwraity, Reaearch Pro­
ject Rll, '1'be Traffic IDatitute, 1958. 

Thia paper reports CD a controlled experiment, conduct.eel in 
tbe •so••• daaigned to teat the hypotheaia that· • ~w:tion 
in accident frequency would ·follow an increaae in the aaount 
of enforceemt. The pria&ry question• addruaed includedz 
1) exploration of the quutiUtiw relationship between en­
forc-nt and. ~identa, 2) the eff•~ . .CJ._{_ increAaecl number 
of patrol mita OD. use ,by traffic of ''le•• ·:daairable route■, · ·· ·-.'~­
-d 3) tbe effect of incnwd n•~• of patrol units on 
wbicle apeeda. '1'ba foll.owing concluaiona v11re reported.a 
l) adding patrol unita to atretch of road reduce• frequ.ncy 
of fatal and penonal injury •acc::identa but not frequency of 
property daeege accJ.deataJ eon pronounced in ·aecoad year, 
2) addin9 patrol . unit• doe• not cause chan9• in travel habits, 
J) pzoportion of paaND9er whicl•• exceedin9 le9al liait 
reduced u patzol uniu added but not the aw proportion of 
trueka, and 4) awrage •P••d• not affected by adding patrol 
•ita. . . 
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139. Slllith, a. D. The effect of enforc ... nt on driving behavior. 
Police Chief, 1962, ll,(12). · 

A aeries of experillenta conducted in 1962 on the effecta of 
entorceaent en driving behavior used caaeru and radar ■peed 
•tera to collect data. Since tbia method permitted identify­
ing apecific whicl••• elapaed travel time could be used•• 
the •uureaant of effect. saith r.onaidered thia to be a 
better .. aaure than •an apot apeeda becauae it ia •more 
atable in apace and l••• aenaitive to temporary random in­
fluence.• The atudy used three teat aitea, each three miles 
long, to aeuure the effect• of eight different treatment · 
conclitiona, l) a marked patrol unit parked both parallel 
and perpendicular to th• roadway and placed alternately on 
~th aide• of the road, 2) an unmarked unit parked parallel 
on both aide• of the roach and 3) a marked lmit parked on 
either aide of the road which enters the right flowing lane 
of traffic. 

TbeM experiMnta inclicated that the only aignificant single 
factor ia the preMDce of the enforcement aymbol. A marked 
unit waa aoat effective when moving with the predominan~ 
traffic flow. A atationary enforcement aymbol wu moat effec­
tive when poaitioned on the aide of the roadway with the pre­
dcainant traffic flow. Th• reaw.ta which ahowed significant 
reduction• in •an apeed are subject to some question, since 
the largeat effect vu a reduction from 58 to 56 mile• per 
hour, a variance of, percent, -;,bile the timing error con­
tained in tbe •uureaent• ranged from 1.7 to 3.3 percent. 
Tbe author raiNd another queation regarding th••• reaw.ta. 
Be pmpoMd ~t NAil •peed or trawl time may not be an 
appmpri&te -uure of the effecta of enforce•nt, aince the 
apeed l.illit obNrwd vu 65 ail•• per hour and the majority 
of vehicle• traveling below thi• liait ahould not be affected 
J:,y tbe preMDce of, the enforceNnt aymbol. Another auggeative 
r .. ult, though a1ao not atrongly aupported, wu that the nwa­
J>er of vehicl .. aceedin9 tbe •~ liait vu aignificantly 
reduc,;ed. . . . 

Thia experiment alao atteapted to -uure the duration of 
.... , ... . ,~:,-.:::-·,,. ,. · .~ ,·--•ftect .of the enfo.rcemnt •~l.,"'. .A., !.:!r:~-4_,,~i~l• wu 

placed at tba bec)inning of each teat range ud the apeeda 
after mcpoaure were -•ured tbmugbout the thr•• ail• range. 
'ftMt autbor cancludad froa tba obaervation• of apot apeed that 
tbe eff.ect ' of tba ayabol waa aaintAintd for a cliatance of at 
leaat three ·llilea. 
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142. Stigler, G. J. The optiawa enforcement of l4wa. Journal 
of Political Econoaica, 1970, 1!,, 526-536. 

.The author contended that there i• wideapread failure to 
achieve an optiaawa level of enforcement, which result• from 
two principal deficiencieaa l) inaufficient enforcement cost 
data and 2) inadequate methods ior determining the proper 
extent of enforcement. 

Two rec:ommendationa were offered to combat these deficiencies. 
Fi rat, the level of enforcement should be determined aa that 
quantity that the marginal return would be equal to the mar­
ginal. coat of the final increment of enforcement activity • 
Second, enforceaent efforts should be directed at detection 
ud purauit of the frequent violator, especially in criminal 
c ..... 

Arguments expreaaed in the article were based on the concept 
that the goal of enforcement should be to achieve that de­
gree of C011pliance with the prescribed (or proacribed) be­
havior that the aociety believes it can afford. Two appro­
acbea 11Nre suggested to assist in impleaenting the goal of 
rational enforcement. Firat, the general public ahould be 
convinced of the extensive g&ina which could result from a 
rational deaign of enforcement. Second, the inertia of the 
legialative process must be circumvented since it delays the 
refora proceaa neceaaary for an optimum level of law enfor­
ceNnt. Since coat limitations prevent society from fore-

·•talling, detecting and punishing all offendera, the problem 
of deteDlining the moat efficient penalty remains. It is 
concluded that it is in aociety'a best interests to measure 
the individual'• propensity to offend and then to determine 
bow tbia propensity responds to flexible cost-effective 
penaltiea. It ia by means of theae methods that a coat­
effective and rational level of law enforcement may be de­
veloped and employed by the aociety which it ia supposed to 
aerve. 

Syvanen, M. Effect of police auperv1aion on the perception 
of traffic aigna and driving habits-. Helsinki-,. Finland: 
Statiatical and Reaearcb Bureau, The central Organi•ation for 
Traffic Safety in Finland, 1968 • 

The effects of police auperviaion on driver perception of 
a traffic sign were studied. If a polic• car waa parked 
near the traffic sign, driver• observed the car but only 
29.21 observed the sign. If the car wu parked :urtber from 
the aign, 521 of the driven noticed the aign. Other aapecta 
of the influence of police auperviaion on driver behavior 
are alao discuaHd. Presence of a patrol car causes a de­
creue in poor drivin9 bAbita. 
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