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I. Executive summary:

‘The overall goal of the project was to reduce the toll of road death and injury in
Costa Rica by reducing travel speeds and increasing headwavs on interurban and  urban
roads. To do this. we transterred a technology (Marom) for population-based clectronic
roadside monitoring of vehicle speeds and headwavs, The svstem is based on infrared
sensors and retroretlectors and concurrent video-photos of license plates. a back-up
data processing and storage unit. and printouts of waming letters or fines. The svsiem
is more reliable and accurate than radar, impervious to radar detectors. without
micronave hazard. and operable at night.

‘The project's accomplishments were:

1y An urban communin -based intervention program in Isracl based on the use
ol the Marom ficld unit and on-line down-road intervention showed  that photo
warning letters delivered dovenroad are followed by dropsin in-town travel speeds.
injurtes and deaths. The Costa Rican Government has commitied iisel! 1o introducing
this moditication in 1993,

(2) We transterred the NMarom tield umts and the Data Processing Unit to Costa
Rica. followine field testing by the Isvachi Police. In Costa Rica. a ten man team ol ihe
Tratlic Police of the Ministiv of Public Works and Transport was successtul in
operating and maintaining the units, The sastem. thoueh more costiv initially than hand-
held radar guns. was tound to be user triendly. and to have much higher ouputs and
superior cost=etlectiveness ratios tor detection. Income from lines is expected to help
put its operations on a self-sustaining basis. The project led 1o passage ot a new
Iransportation I aw permitting clectronic entorcement (NMarch - April 19935, and
distribution of new license plates with properties compatible with the optical resolution
properties of the Marom video system. Both steps were expedited by our lindines
showing that average and maximum trave] speeds of vehicles without license plates
were much higher than those with plates.

(31 Soctal workers supervised by the CRPLcarried out an in-depth study of
working conditions of professional divers in twelve commercial truching. bus and taxi
Heets, The study Lad the groundwork tor ie-ins between the in-house sateiy programs
of these companies and their use of NMarom DPU datic on specdine and speedovaune to
identity high-nisk situations or sub-aroups.

th The Censego De Seourtdad Vial and Costa 1ican Travel olice have put the
Marom systent to use i evervday detection and deterrence. Through 1994, data lists on
vehicle identity, speed and headwan violations, time and place were published weekly in
the newspapers. Davtime operation. usuallv in mornings, vielded outputs ol more than
300 vehicle observations per hour on two interurban roads, Data were collected tor
average. 90 pereentile. and maximum speeds and perzentage vehicles exceeding 90 Kph
Irom sequential sitings on wo roads (NIDOG and RDOOY flrom December 1993 through
Mav 19950 The percentage of divers exceeeding 90 Kkph dropped on the taster road
(NIDOOY from 27 8% in carly 1994 10 23 2% 1o F3Yg and then to 8.3 in Lan-Nar
1995, and the slower road (RIOOY [rom 9.5% to 3,77, and then 1o 3.9% in Sept 1994,
Headway eap trend changes were not discernible. There was also a suegestion ot a drop
in mean speeds on fhe high speed road-- NDOO (monitored up to tour times per month)
and o fess clear cut trend on the less frequently monitored Tower speed road- 1100,

(5 Controlled follow-up is necessany to evaluate the sirength. persistence and
robustness of the first prehminay hindines and impact on road death and injuy, In
August. the data processing unit was not vet connected to the Costa Rica mainirame
computer for vehicle registration. Full benetits from the transter of the technology
require the setting up ol a team to apphy epidemiologic principles lor study desien and
program cvaluation.

The high tolls and costs of road death and injurv in devetoping countries
mandate low-cost mterventions. technological and otherwise. which produce swift and
Javee resulis. Even small reducions in average and masimum speeds andd increases in
headway intervals are now recognized predictors for laree reductions in death and
injury. The project's accomplishments i urban settings (Isvaely and interurban settings
(Costa Ricay indicate that this outcome is an achievable result.
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1. Research objectives.

‘The overall goal of the project is to produce a large decrease the ol ol road
deaths and injuries from motor vehicle crashes in Costa Rica. The specitic objectives
.
were:

(1 o transter and set up a system Tor roadside electronic detection and deterrence of
two hieh sk drver behaviors. speeding and taileating in Costa Rica

(2 to tramn Costa Rican scientists and otficials to operate and maintain this svsiem. and
evaluate its impact and effectiveness

(3 1o use the system and the intervention methods it triggers for monitoring specding
and tadlgating and reducaing their frequency

vh to develop and test together with an interdisciplinany team of Costa Rican scientists
and covernmental olficials, imervention methods based on use of the svstem and ts
Jdata processing unit

The case tor action tor this project derives trom the high risks tor road death
and mijy i less developed countnes (1DCS) thear high human, social and cconomic
costs. the prospects of risme tolls with more vehicles and drivers--(especially voung
ones.) heavy vehicles and drnk-=despite seat belts, better crash packaging in vehicles.
environmental imprisvemer is. and dink-driving campaigns. S We question the
fatalistic prenuse implicit in the hiterature that the vising death and injurny toll--in absolute
numbers--is an inevitable built i byv-product of rapidiv increasing motorization and
more roads in developing countries. In Costa Ricas in 19900 418 persons (342 male)
died on the roads !

In 1O, eross disregard of traltfic rules is endemic. speeding and taileating are
frequent. and enforcement s requentiv an exercise in tohenism, as we were able to
show i Costa Rica, In T.DCS as well as developed countries (D). new technologies
tor detection and deterrence ob high misk trattic behaviors olter promise ter rapidly
cutting into this 1ol The problem i< that most of these technologies are mctlecive.
inctlicient. unichable, and not user-trendly « - durable. Radar euns, in particular, are
not rehable. compromised by radar detectorss and mav be assoctated with microwave
health risks when used as hand held vuns.” Patrod cars are inappropriate. costly and
wastetul!

In the T98O's and carly 1990 there have been several tnals demonstrating the
capacity of clectronic road side momtoring for rapidiv cutting interarban death and
imury tolls in DO These trals have been buttressed by an abundance of data on
the relationship between increased speed mite and travel speeds. reduced  headwan
intervals and increased mjury and death rish. 1 These data state the case 1oy
attempting to produce a major reduction in the voad death and injury 1ol in TS by
reducing the prevalence of these behviors. Can we oct the same quick laree reductions
in road death tolls that were achieved in itant mortaliey in many third world countries
by public health programs in sanitation. nutrition and immuntzation?

The scientific research context:
In the 1970 80 and 90 intervention studies showed the relatonship
between reductions in average and maximun travel speeds and reductions in death and
imury tolls. -t Studies in Finland showed that an arav of mterventions, ranging {rom
warning letters 1o fines. achieved deterrent etiects lasting up to six months tor high risk
driving behaviors in detected drvers!™. Nore recent work has shown that these svstems,

together with community generated intormation campaigns and environmental
madifications. can impact on rishs for urban pedestiians, by reducing speed levels of
vehicles. Conversely, there is now a well-established scientific consensus Irom well-
controlled studies. that dnver trainmg. detensive driver courses and mass
commur.-cation have been the golden calves of road imury prevention,

M
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Finally. the technology we developed oflers the opportunity (o exploit the
prrciple stated by Geollrev Rose that small reductions in the severnity of risk tactors in
the entire population are {ar more eftective and cost-cHective in saving lives than case-
finding Jirected at very high nsk individuals *n the small nght-sided tail of the
istribution curve. 2527 But the technologs we have developed can be used to reduce
risks in both "sich populations” and “sich individuals.”

The innovative aspects of the technology:

‘The monitor system s a roadside detection technology based on inlra-red
sensors of beams retroretlected from pre-positioned optical mirrors Lor measuring
vehicle speed. headway and fength and synchronized video-photo snapshots of vehiele
and license wdentitn, A back-up data processing unit enables analvsis (real time or
delaved) of all data in terms of time, place. behavior and vehicle 1D, The ataligy to
measure tatleate cheadway mtervaly makes at possible to change o nisk behavior for
which until now the double negative fallacy apphied: because it could not be measured.
s rishs were enored By enforcement officials - Fie Tillustraies the operation of the
svstemi's peripheral monitor and back up Data Processing Unic (DPU).

Ihe monitor's reliability: and precision charactenistics are keved to the production
of court-quality data. and its camera's optical spectticatons tor reading the numbers on
standard license plates. At the tme of writing, other in-road sensor svstems (pneumatic
tubes. peizo-clectric strips. induction loops and cosial mictophone cables ) or
identificaion svstems dransponder tagsy were not able to meer these precision
specthications, '

Table 1 summanizes, in eeneral terms, the performance specitications of the
avstem we have developed compared 1o altermative technical svstems, Table 1T spells out
the properties of the two tvpes ol data processing unit. one of line (central) and the
other on-line. The central Data Proc sssimg Unit links up 1o a central vehicle registn:
the on=line svstem prnts oal waming detters and photos on the spot. The power of this
svstem reskdes inats data storage. Tinkage and analvsis capacities. These otter
opportunin for customized interventions based on cumulative vehicle violation protiles.

The svstem. as noted. s impervious to radar detectors. 1s operable at mght,
when high sk diver behaviors mav be espectally prevaleni. and can be camoullaged
and protected from vandalisn and jemminge, Its output. like other roadside detection
svstems, i population based. Detection Tevels are some S0-100 fold that of maobile
individual police patrol cars. Even when the latter are equipped with radar or laser
ouns, their ontput is Timited by the capacity for rapid repetitive movement and
persistence ol a human operator. Fie 11 presents the output of a video photo with date
and time. location, vehicde lenethe speed and headwan data.

Innovative Adaptations in Costa Rica:

One innovation came from ine Costa Fican Conseio and Trathe Pohice, whoe
opted to use the data output of the DPU direetly rather than teed it into vheir central
maintrame vehiele registiv, The Ticense numbers violating vehicles were publishe |
weehlvin the newspapers, and the data attached 1o the annuaal registration form. This
inmovation may be pertinent to the use of the technology in other LD where relianee
on mainframe databares on vehicles is problematic,

Support of other organizations:

In Isracl. the project received support trom the Trattic Police. who ran pre-trials
ot the Narom on interurban roads. and fed the collecte Tdaa via the DPU anto the
mainirame. which printed out warmng Ietters and fines. In addition. one suburb.
Rehovol ran urban trials of the NMarom. in conpunction with Metuna, o community
bascd oreanization dedicated to fighting road camage. One sentor official of the
Transport Ministrv, Do Dan Link, also provided administrative contact with he
government. Driver Salety Systems, the company set up o develop. operate and senvice
the NMarom Technological Svstem, provided technica support at all stages of the
project.
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In Costa Rica. Dr. Ortiz. the PL oreanized a consortium ol organizations,
including the Children’s Hospital. the maintenance division of the Amusement Park. the
Social Service Burcau of the National Insurance Syvstem. and other groups 1o oversee
and interact with the project at all stages. These provided an array ol indirect support.
including manpower. computer time. vehicles. and administrative support,

HE Methods and Results:
Isracl: The Rehovot Urban Driver Improvement Program: (G Ben-David)?®

VMethaods:

We carrted out an urban program of clectronic monitorning and internvention Lo
determine whether use it the Marom system in an urban setting would reduce speeds,
and it <o woukd be tallowed by reduction i injunies and deaths,

The Rehovot Daver Improvement Program was camed out with the backing off
the focal municipaluy and the Tsracl Police Foreeo with partial tunding by the Transport
Ministry, Avoer Insurance Company. (the national consortiumy and the USAID CDR
praject. In Julv 1993 the operating team was trained. and baseline measurements ol
speeding and headway time vaps were made. Therealter, from August 1993 to N larch
199t one NMMarom unit and a downroad on-lhine DPU were used to trigger two tvpes ot
mterventions: a video printout of his vehicle and violation data and leatlets, Repeat
vokdors recen ed warnme letters and imvitations to aninterview at the lecal police
station. Interventions were tngeered by travel specds in excess ol 10 kph of the posted
speed innt and speedeating. which was detined as 30 kphvand anintenval ot 0.8 sec. In
Rehovol, the provram was camed out at five sites considered to be high-nisk for injury
for pedesimans, Measurements without mtervention were made on two roads m
Faanana, which served as a "control”™ town in measurements ol speeds and headways,

[he provram was accompanied by local public relations activities, and was
avomented by the mstallation of new ratnic siens wath the posted Timits, car stichers,
and newspaper and elevision publicity.

Results: Output of the Systent:

Darmne the perntod August 1993-Narch 1994, some 6300 dnvers ¢ 8O0 per
monthy were stoppad. 2000 recey ad verbal wanmngs for speeds exceeding the posted
soced Timit by 10 kphe 2300 received a tirst letter. iy o second letter. and three a third
fetter. During the intenvention period. no one was given a lormal traltic tichet. Response
was uenerally positive. exeept Tor some voung dimvers. In the case of the latter. their
parents were contacted by the Rehovor Safety Department. which informed them ol
their children’s violations. Parents aenerally welcomed this information: in one case. a
family baked a cale tor the progran,

Results: Speed and headway trends:

In Rchovol atthe five sites, baseline mean trave] speeds were in the range ol 34
to 47,5 kph. and those exceeding 60 kph ranged trom 3.8 10 9.0%6. Serial speed
measurements at the live observation sites monitored reduw:tions inmean tavel speeds
ranging trom 1.9% to 1.3 The major finding was that there were 13% to 700
drops im traction of ditvers exce :ding speed limit --30 kph-- by more than 10 kph,
Fieures Hla. boand ¢ show trends for speed measurements at three sites in Rehovot., In
Raanana. the control town. there were tavial difterences inaverage speed. bul there
were drops in 8. 3% and 11,74 1n the percentage of vehicles exceeding 60 kph on two
ditterent roads (g IV acand by, Other data csee Appendix 1) shosved that headway
trends were unchangad in Rehovot whereas gaps became shorter in Raonana. Clearly,
the intervention provram in Rehovor was assoctated with drops in average and - 60 kph
speed much greater than those seen in the one control town where there was
monitorig. but no intervention. o we cannot exclude the possibility of some etiect on
higher travel vnceds associated with monitoring alone,

The tact that the majortiy of the violating drivers in Rehovot were not Rehovol
restdents suggested that there was a local deterrent eftect of the program. Tt was not
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possible to determine it there was a beneticial spillover eflect 1o neighboring
communitics.

Injuries and deaths:

‘Table HI presents data on tatal and all crashes and deaths and all casualties in
Rehovot and nine comparison towns. During the cight month internvention period.
injury producing crashes dropped trom 1371 10 132 (down somie 13%0), and there were
no deaths. as compared 1o wo deaths in the previous vear cand three deaths two vears
previousiv.) In nine comparison towns combined. there was an increase in reported
mjuries overall (fron 2402 1o 28920 4 16", rise). and deaths went trom 22 10 27, while
Rehovot was one ot three towns with a drop in crashes compared to the previous vear,
Figure V' shows that the downward trend inall casualties in Rehovot was opposite to
the expected 20M0 vase based on results from nine comparison towns combined.

Discussion:

The program. which was similar to a package operated in Giraz Austria,*
produced non-trivial drops in speeds and casualtics opposite to the trend in nine
comparison towns, It demonstrated the potential tor a comprehensive mis ol
environmental. social and behavioral interventions dirccted at vehicles to protect
pedestrians and eycliste he groups at special risk in urban settings. Roadside clectronic
monitoring and down-road intervention was the centerpicee of the behavioral pachage.
Such a svsier could turther be used toidentily hot spots tor subsequent environmental
maditications. based on roundabouts, voad humps. narrowing of streets. and
pedestrianization. This package is suggested 1o be an environmentally friendly long-term
strategy for protecting road users in urban seitings,

COSTA RICA: Preliminany Projects

Marom License Plate Project: Impacton Law:

Privy to the enactment of the Transit Taw, al least 30%, of the vehicles in Costa
Rica were without license plates, 1o determine whether drivers of unmarked vehicles
were at ereater nsh for higher velocities, the Costa Rica trattic police compared velocity
distributions Tor unmirhed and marked vehicles on Route 1 during one morning. Fig V]
G and by shows that the mean. median and 90 pereentile velocitios of unmarked
velicles were 920,93 kphoand 115 Kphrespectively. or some He kphhigher than foy
marked vehicles. and the maximum velocity was 130 kph. or some 135 kph higher,

[tis possible that newer vehicles, which were on the waiting list for new plates,
could attain higher specds. and that this was a tactor which moditicd the relationship
between ek of aficense plate and higher speeds. But this estra tactor did not change
the basic problem: Not having a licen e plate. was, in the words of Mr. Ricardo De
Leon: Director ol the Consejo. "a license to MIL™ The above obsenations senad to
aceelerate progress towards implementation of the provisions for importing and
distributing license plates,

The Sacial Worker Project:
Professional Drivers

This study was carried out by a team of social workers supervised by Dr. Ortiz
m 19921993,

Aseparate book.* attached in one copy. provides a study of the working
conditions. knewledge. attitudes and practices of bus. truck and taxi drivers conceming
road injury. CAppendin I contains top pages) This study is based on a sample of 223
diverssalb male. drawn om a toral population of 1200-1300 professional deivers in the
San Jose arca. Of these, 161 (7220 were in the age range 22-43 (Table V) 9]
(41%0) reported working between 8-12 hours per dav. and 29 0130y more than 12
hours per day. This tinding itselt is alarming. viven the well known eflects of long hours
and tatigue m driver nisk Jor crash involvement. Among all categories of drivers (tasis.
busses. ruchs:. generally fess than hall received some form ot training. Their attitudes
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towards the New Transportation Law. speed control. obeving street signs. and training
were generally supportive,
Younger drivers also reported exceeding speed limits tor heavy vehicles,

A Pre-test of the Narom for Downroad Intervention:

In February - Narch 19930 prior to the enactment of the Transit Taw. the sovial
workers pre-tested a small on-line intervention project modeled after the Rehovol
Program in Isracl. The program contained three staves--hascline readings cone month. )
itervention (ten dayvs.y and then a tollow-up period. During the intervention period.
they themiselves stopped all divers doswnroad from a NMarom Unit, on a straight section
ol the road trom Aserti to Desamparados, just outside San Jose. (See Fieure V) This
is o heavily raneled road with o speed Bimit of 40 kph, Among diivers exceeding 40
hph. an unspeciticd number received verbal warmnings and a pamphlet with a triendiy
warmng message. including descriptive matertal on the Marom. The soctal workers
sworhed [rom 8 am to noon,

Data tromy the three stage project (hascline observations. downroad stopping
and warnmge. and retum 1o baseliney showed i transient downward shitt in speail
distributions Juring the intervention pertod (from 13% 1o 100 exceeding 60 kph). and
acturn tohigher baseline levels thereatier. (Figs VI This project=- a "warm-up” tor
the use of the DPTL supgested that a combination ol high-tech detection low-tech
downroad intervention was followed by a transient eflect. but that this etiect was lost
without subscqguent intervention,

The NEarom-DPU Interurban Intervention Praject;

The new transit law was passed by the 1 egislature i Mav 1993, In December.
the Police began teeding data from the NMarom units led into the Central Data
Processing Enit. The data came trom pertodic monitoring ot two roads, NMDOO and
RDt From March 1994 onward. the Police began publishing data lists on vehicle
rleniiy, speed and headway violations, time and place cach week in the newspapers
amd storing photooraphic prntouts. Fioure IN presents a photo prntout stored in the
vehiddes hile

Om route NIDOO. where vehicke speeds were much taster. lour sitinos were
nupde prioy o Narch, and omne simes thereatter from N nch throusoh Augest. On route
Dot the number of <itings prior to and atter March were tour and tour respectively,
Fables N and VT present the data on dete and howurs of observation. number of vehicles
observed. speed (mean. max and 0 percentile). and headway (mean. minimum. and
fowest 90 percentife) on roads NDOO and RDOO- dditional tables in Appendis 1T aive
breakdowns stratificd by vehicle kength speed and headway . so that trends tor truchs
and busses could be Tollowed Truchs, in particular. because of their heavy mass, are
particulardy at rish tor involvement in injury producing crashes

Davtime operation. usuallv in momines. viclded outpuis ol more than S00
vehicle observations per hour. Figures N and NI present the above data on average. 90
percentile and masmmum speeds from sequential sitings on Road N0t and RDo, In
these figures ime data are grouped by month to simplity eraphic presentation. Figures
NIFand NI present simalar daty on headway trends.

Road MDOG was monitored zero to tour times per month during the seven
month intervention phase, and road RDOD up 1o twice per month. The eraphs chow that
on Road NMDOo. Jollowing intervention. there appears to be a reversal of a prior
upward trend inmean and 90" percentile speeds as the projeci progeessed. Data from
appendix [ shows that on this road. the standard deviation of mean velocities also
contracted. On RDOO where monitoring was much less frequent. the data were not
sullicient to discern such a trend lor mean velocitics. although there is a suggestion of
cHect on the 90 percentile Tevel

Fres NI and NIHndicate that headway rends were inconclusive.

Was there animpact of the NMarom-triggered interventions on percentage of
drivers exceeding 90 kph? Fies NIV, NV and NVT and accompanving tables present
erouped data for speed distributions on Roads MDOO and RDOO. These: eraphs and
tables. prepared by Otto Folst, make it possible to compare the pre-intervention, and
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post-intervention periods tor percentage of drivers exceeding 90 kph. The data show
that on both NIDOO and RDOO. there were marked drops in pereentage of davers
exceeding 90 kph as the project progressed. On MIDOO this percentage dropped trom
27.8% (830 2983) prior to interventions 10 23.2% (385 2511)in A\ugust 1494,
tolfowing & transient rise 10 39.9% (1199 3002). Subscquently. this percentage
dropped turther: T3%0 (497 3301)* for a group of readings between 1.9.94-21.9.94,
and 8.53%0 (769 9098y between 3195 and 9.3.9350 On RDOO. the percentage of
divers exceading Y0 kph dropped from 9,530 (420 4443) prior 1o interventions to
STCGE108 A i Aueust and thereatter 10 390 (113 2861 between 6,9.94 and
13904, r#Data received on NMav 18 1993 - See Appendix IV and Table VL)
Vehicle length, speed and headway:

The Tables in Appendin 1T present pantouts from software we developed which
read data taken trom diskettes i the NMarom field detectors, In these tables, data are
presented mterms of vehicle fength, speed and headway intervals, Such printouts,
teocther with video camera data enabled the svstem o detect specd-gating. 1.e.
speeding and taleating combined i private vehicles. lieht truchs. and heavy truchs and
busses, These data call attention to the potential for use of the MMarom for screening and
(inding stib-groups with increasing eradients of nsh. including teets of dinvers
belonging o specilic commercial companies. Thus, in the matrices. the cells on the
lower right hand comer--i.e. high mass (.o truchsy high veloaty and low headways,
represent the sub-oroup at ereatest nsh Lo involvement i high-risk crashes in which
larue amounts of kinetic enerey are released. Thase matiees otter the possibility of
sevenity and swiliness of the mtervention cahibrated o the Newtonian cquanon for
hinctic enerey amd represent o unigue property ol this system compared to other
roadside monttorme 1echnologies

Discussion of results

The data show an association bemween sustained monttorme and percentage of
divers not exceeding 90 Kph over o sivteen month period. s the project progressad.
the 0 percentle speed fevels dropped on both NDOO and RDOO. The fact that the
drop m percentage drivers exceeding 90 kph was more marked than the dropsan
averace velocity sugeestad that the program’s impact was ereater on "sich individuals”
than on “sick populations”. The ereater drop i average veloaty rends on NDOO
compared to RDOGO 18 suggested to retlect e trusm that more trequent enforcement
produces igger ane more sustamed drops in speed. although we cannot rie out the
influence of the tact that specds on the Tirst road were high or to beenrewith, In addition.
the tall in ST of mean speed isee A\ppendin HI <iggests that tratlic How may hive
bevome smoother and tess turbutent. The data sugpest the possibility that monitonng ol
aroad no more freguaentiv than 2-4 nmes per month may be sutficient o reduce illegal
speeding and average and maximum velociin. but proot ot this would require data
hased on hidden monitorine. Support Tor this suggestion comes from work in Finland.
which showed persistence ot a deterrence eltect tor peniods up to 3 months!™ tollowing
cither waming letters or fines,

[t is not possible to sav whether the relationship between intervention and drops
m pereentige of vehicles exceeding Y0 kph was comandental or cause-cliect o the
cid-result o & mix ol events assoctated with the new Transit T aw. including our
mterventions, Data were not collected on a road which was monitored without
mterventions, However, the tindings strongly suggest that sustained monitoring will
produce sustamed reductons of average and illeeal speeds. and that the magnitude ol
the reduction will be relaved o the frequency of monitoring. This means that an impact
of the ntervention will be to shalt the entire curve of speed distabution shehtlv o the
lett and. at the same time, 1o reduce the number ol vehicle-driversin the high-rish sub-
oroup. .2, speaders, Inshorts there are effects on both “sick populations™ and “sick
individuals.”
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IV. Impact, Relevance and Technology Transter:

Epidemiologic theory sugaests that prevention of health rsk trom a specitied
pathogen can be based cither on small reductions in exposure to the agent in large
numbers of individuals ¢.g. (shitt ot the entire distribution curve 1o the left) or hig
reductions i exposure ina small number of high nisk individuals 2122 The first strategy
is more ctective and cost-cttective for the entire population as a whole, and is direcied
atvery farge numbers of individuals sith small mercases in rish. The second. which is
directed at the small number of high nsk mdividuals at the tail of the distibution cunve.
1s more cost=cHective for these high-nsk individueals alone. The data from the Rehovot
Procram n tsract and the interurban inals m Costa Rica show  that the NMarom
Technology ofters the potential for makine use of both strategies simultancousiy, In
both countries there were drops i mean and illegal speeds where the systems were
mtroduced. althoueh onlv in the first was this diop <hown to oceur in a controfled
studv, In Costa Rica. there appears to have been a greater ettect on ngher speeds.

Based on data published by Joksch, cach 10%0 increase i velocity of impact
increases oceapant case fatality by 43%0 1 Nillson has shown that Irequency ol crashes.
serious imjury and deaths mereases with the square. third. ard lourth po - er ot the
average velocity respectivelv e Similar relationships hold tor speed of impact. senous
mpury amnd case fatality tor pedestrians.” For all these outcomes. the same relationship
holds truc in the reverse direction tor speed reduction. Fheretore, our preliminary
findings suggest the possibiliny tor redoctions i the interurban and urban death tol)
ranging anvwhere from T3Y0 to 30% 1 there will be widespread use ot the Marom
svstenyin Costa Ricas 10is sugeeested that the use ot at Teast 9-10 monitors on imterurhan
roads could accomplish this,

Bascd on the lindings and these rish assessments, the project gives Costa Rica
the potential tor achieving a swr laroe reduction inats road death 1ol 1o evels
approaching those o1 Buropear  ountries, provided Lull use is made of the technology:,
Fhe use of 1ts back-up data processing software in tackling the problem of increased
nishs in companies which overwork and abuse their dovers is particularly important,

Ihe technoloey which we transterved 1o Costa Rica was put 1o use for so mi-
routine monitoring. detection and deterrence af speeding. tilgating. and speedgating on
i< highwans by the Costa Rican Police. Cesta Rica 1s now operating nearly all the
clements of asvstem for detection and deterrence. The use of the detectors, together
with the back-up data-processing unite enables Costi Rica to keaptrog the obstacles
associated with police patrol car enforcement: ow Tevels ol output. detection and
deterrence. and litke imypact on reducing road death and injuy,

The end-product of the system as itis now being used in Costa Rica are hats ot
violator vehicles published weekly in Costa Rica's newspapers: Fines are already heing
collected tor the detected violations. Based on successtul expenience with the svstem.
the Costa Rican Ninistiv ol Public Work and Transport has opted 1o add two more
NMarom detector units 1o their tratiic police proerara, and to participate in a joint project
to add on-line down road prnt out svstems Tor the tour detectors which will be in use
by the end of 1993, Connecting the DPU to the maintrame database also has to be
camied out,

Activities of Investigators During Project:
Togetto the project’s end result, many hurdles had 1o be overcome in many
sectors and insutut’ ns. These are histed below.

(1) The Costa Rican T egislature ratiticd leaislation pe. aitting roadside clectronie
monitoring and video-photo detection. but also providing saleguards against Onwellian
abuse. This involved important leeal precedents tor Costa Rica. and required
specitications tor the rehability. accuracy and precision ol all components of the Narom
Svstem. The law enables detection and fining for taileating as well as speeding. and
therefore serves as an important precedent in deterring this recogmized predictor for
vehicle crash involvement.
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(2) We encouraged the Ministry to initiate the process of setting: measurable goals for
reduction of road deaths and injury. and to evaluate results in relation to anticipated
benelits from specitied countermeasures.

We prepared a position paper for reducing the death toll. over 400 in 1990, by
25% over a several vear period and recommended that programs and operations be
designed i termis ol goals. objectives. anticipated results. methods, and evaluation.
Exvaluation should apply to long term operation of the Marom svstem. We also aimed
to stimulate the beginnings of an cpidemiologically onented  critical examination of the
relative benetits and costs of other countermeasures, many of which may prove 1o be of
dubious benetit.

(3) Marom data on increased speeds of unmarhed vehicles spurred the Ministry off
Public Transport 1o expedite the introduction of Ticense plates tor unmarked vehicles,

The Narom data on speed distibutions documenting the added risks trom this
semi-anarchic situaton provided  evidence needed by the Mintster 1o overcome delays
m ratilication ol the Taw expediting the delivery of license plates,

(4) The Police acyuired the shills lor operabon and maintenance of the detectors and
data processing unit, ‘They are ready to connect the latter to the maintrame of the
Nmistry as soon as the latter will e ready. The decision to bypass the maintrame in the
interim and print hists of violating vehicles was an innovation of the Consejo.

(%) We prepared truch. bus and axi companies emploving professional divers for use
ol the data output by the Narom system to monitor and deteet speed and headway
trends i their own drivers.

The report from the Social Worker Project underscored the point that detection
and deterrence of protessional drivers for high-risk driving behaviors needs (o be part of
a program tor dealing with stresses and work conditions of this group. Nany drvers
were working too many hours without rest. Data from the monitoring prooram
wlentilicd truchs raveling at higher speeds or Lailing to keep an adequate headway or
both. However work with the satery officers will be needed 1o help commercial fleets
mahe use of monitoring data collectad by the Marom to detect lagh nsk situations and
drvers

Augmenting scientific capabilities in Costa Rica:

The scientific team in Costa Rica umder D, Ortiz not only acquired new
scientitic capabilitics. but brought their own insights conceming modifications and
innewvations, This happened through their direct role in Lacilitating the 1echnoleey
transter from one countrv--Isracl--to the trattic police loree ol their oswn countiy. Nuch
of their time had 1o be devoted to "selling” the principle ol clectronic roadside
monitonng to law-makers, ministers, policv-makers, salery otficers ol commercial
Hects. admmistrators. computer scientists. maintenance personnel. tratfic policemen and
others. This tormidable cftort resalted in their acquiring an estremely sensitive grasp of
the technology and its public health potential.

V. Project Activities and Outputs:
NMectines attended:

Fehruary YO87: Pre-proposal visit to Costa Rica:

ED Richter. Roberto Ortiz:

some T4 mecetings and work sessions with NMinisters ol Transportation. National
Insurance Institute. Conseio De Segurndad Vial, Trafhic Police. medical social workers.
epidemiologists: fickd demonstration (dav and night)

June 19910 10 day onentatton and training: Costa Rican Team in Isracl: Roberto Ortiz
ND. Taime Cortes NID. Cdr Juanelque Gutierrez, Traftic Police: Oscar Bolanos,
Ministry of Tran port and Public Works:
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Seminars. ficld demonstrations. mectings. training sessions with Project Investigators,
Isracl Traftic Police. School of Public Health, Parliamentanians. Hospital Trauma Unil,
Driver Satety Systems (1DSS) maintenance team.

February 1992 Visit of Prof Gerald Ben-David. 1D Richter MD. Joshua NMaier. and
Dannv Suportas (DSS) to Costa Rica:

‘T'wo weck training program in selting up. operation and maintenance of N larom
Detectors: Selection of road stes for protocol: Nectings with Government Ministers
and Consgjo: Preparation of policy statement

August 19920 Visit of B Richter MDD and Dror Lenger (1DSS)

Review of overall progress. repair and replace equipment components, set up
maintenance and servace arrangements: revise protocol in light of Ticense plate
problems: review meetings with ministers and policy oflicials. Review ot social worker
project:

Meetings with epidemiologist

Jan-Feb 19932 Visit of Haime Navier Linn (medical studentto work with CR PL
Consejo and “Trattic Police on dav-to-dav operations ol Marom ticld units.

Collection of data on knowledge. attitudes and ot drivers stopped downroad in relation
to their monitored speed Tevels: Work with social worker team .

February 1993: Review vsits ED Richter MDD to Costa Rica:
Meetings and negotiations e transter of Narom units from Project to Conseio and
preparation for shipment of DPU

Octoher-Nev 19930 Ui Richier to Costa Rica Traftic Police and Consejo: Work on
dav-to-dav operation of equipment

Pecember 1993 Dror Tenger (DSS) Visit 1o Costa Rica;

Setting up of Central DPU and merging ot NMarom field units with Conscejo and Tratlic
Palice: work with Otto Holst of project on supportive maintenance and use of software
tor database printouts,

Februany 19940 Visit of ED Richter MD to Project. Consejo and Minister:

Review of Progress with use of DPE For data prantouts on violators in newspapers and
expansion ol Marom program in Conscjo: review ol sociat worker progress tor
commercial flects

September 1994 Visit of Shmuel Kedmi, Director General DSS, 1o oversee progress in
use of Maroms and explore transter ol additional NMarom units and joint development
of new on-line down road technology

V1. Project Productivity;

\While the transter of technology was successtul. we did not have enough time
or resourees to implement the study design of the onginal protocol. (See Fig XV

The CR and Israch investigators had intended to run a study design with
internal and external controls. This study sought to evaluate the impact of the Narom
technology and waming letters on reducing mean speeds and the percentage of drivers
violating posted speed Timits, Anarray of administrative and buagetary problems. some
internal. others external. torced us to set more limited objectives. We were unable to
recruit an epidemiologist in Costa Rica to oversee the setting up and operation of this
protocol. The tormidable problems which had to be overcome in introducing the
technology and ectting it on the road et us with no time or resources to do this,

Asuse ob the Marom technology expands in Costa Rica. there will be a need to
tund for. and build into the program. an ongoing study design. rescarch and evaluation
component as part of the Consejo's work, Daing this will involve a quentum jump in



program management and epidemiologic evaluation. This jump follows the quantum
Jump in technology resulting from the adoption of the Marom technology. There is a
particular need to develop customized outputs of data packages and interventions tor
company-based program management based on a ponciple paraphrased from music

about orchestras and conductors - there are no bad drivers. onlv bad managers,

The robustness of the project was demonstrated by its carmving on and thriving
despite job changes involvang one sentor police official. three directors at the Consgjo.
three ministers of Transport. and two governments. The credil tor this belongs 1o the
time unwavening leadership of Commander Juanelque Guticrrez ol the ‘Traftic Police
and the PI's D Ortiz and Dr. Cortes. But delavs produced by these changes meant that
the longer term scientific goals in study desizn and project evaluation had to be
delerred. The accumulating body of evidence from round the world on the relationship
heween higher speed linnts higher speeds. taleating and injury sk, and the
cliectiveness o speed control measures in reducing these risks. means that data
collected on the eftectiveness of the NMarom in achieving speed reduction is sutficient o
demonstrate program success, Rediscovering the speed reduction--injury reduction
relationship is no longer a question of whether but how to replicate in Costa Rica.

We have recommended that CR set up formal arrangements with University
departments in transportation and epidemiology to carry out the necessimy evaluation.
The current in-house covernmental resources need to be reinforced tor this tash.,

The project Teaves in Costa Rica, iwo Marom units and 5 DPUL atcam of
competent. well-trained. and motivated police ofticers operating this cquipment. a back-
up mamtenance feam. and a program ol intenvention based on the newspaper hists. Twe
more units will be added 1o the system and o down=road an-line svstem will be
mtroduced. Costa Rica will become a partner in Bield testing newer more customized
technotogies now on the drasing boards. With the help of the company set up o
develop the Marom--Driver Salety Svstems. the joint Hebrew University - Jerusalem
College of Technology Center for Injury Prevention at the Uit o Occupational and
Fovironmental Medicine. study designs based on the Rehiovot precedent can be
infroduced.

Conclusion:

In our onginal proposal. we wrote that at the end of the USAID projeet. Costa
Rican road safety ollicials would be able to:

(1) select and prepare sites tor operation ol the monitoring system

(2) deseribe trattic How in terms of date. tocation. and vehicle charactenstics

(3) analvze driving behaviors

4 provide profiles of the dailv speed and tatleating characteristics of

individual vehicles and vehicte tleets

(3) pinpoint high-risk Tocations for intervention

(0) use databases tor intervention programs

(7) tully operate and mamtain the svstem

(8) design and develop steategies to meet local needs

(9 evaluate the impact ot these intervention programs

Al but the last program objective were achieved within the time period ol the
USAID CDR project.
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Table 1L

DPU Options: USAID Costa Rica Program:

On-line Pachages

AL Basic

. Output

a. Warning letters manual
b. Tickets manual
< Fine, manual
J. Data storage-vehicle no

¢. Data storage-location ves

t. Data storage-driver no

¢ I'rints pictures ves

h. Back-up capacity --

IL Intertaces to Other
Penipheral Detection Svstems

a. Bachsup other no
detection svstems
b. Stores Data no

Prnts I ctters.
Tichets. T'ines

1 Intertaces o Central
IBNTCR Naintrame (M)

a. bakes addresses trom no
CROIBAN AN

b. FFeeds violation data no
into CROIBNTANIF

<. Scarches tor no

violation records

IV, Svstem components

On-line
Picture
Printer &

a. Hardware

TV Nlonitor

b, Softaare No
¢. NManpower I

B. Expanded

automatic
automatic
automatic

Ves

ves

ves

no* (sce below)

No, but
option available
ves

ves

Ink-jet printer
Rugged lap top
e

Of-line Pachage
C. Giant

automatic
automatic
automatic
ves

ves

available

ves

5-6 Maroms

Laser printer
Large IPC
Videorecorder
& Bachup tape
Unit

Yes



Table II1I:
Crashes and Casualties on 8 Nonths Rehovot Project

AT CASURUIES

CTOTAL A e AT T A FATAL  (Fatal AITOM
NINT TOWNS
vl a3 lass 2l 1 2% 2402 n (2
w3 oy 1870 2 11 BRI MA 2" 093
REHONOT
LAREKS 151 2 ] 32 208 2 U.vo
yyimg- ) RN oy :‘({0 [3] 0.00

*intervention
Rehovot Chi 2 for O I rend
Crashes: (3712005 p o 010
Casualties: (3.88: p 0.03

Table IV
Social Worker Praject:
Age Distribution for
Professional Drivers

Age Absulute Relative(®o)
0-21 I 3.1
22-32 73 327
33-143 88 39.5
44-54 13 19.2

55- 12 5.3
Tatal 223 100

“rom Moditicacion Del Comportamuenter de fos €Conductores



Table V:

Road MD00: Marom Readings on Speed and Gap: December through August

date 2212163 ] 11/01/04] 04/02/9a | C8I02/34|_0BM3-94|_ 119594 | 06/ /04 | 09/0:3/94 | 21/08'94 | 20/06/94 | 15/07/94 | 28/07/94 | 04/08/94
time 950-12 1919 15-10 4613 20-10 3118 1710 193 28-10 06910 1100(7 349 1417 65-9 21 7 10.621 |7 250 187 41-0 16 |9 10-C 44 |3 09-10 58
n 1166 307 704 718 354 524 1044 1023 637 808 527 140 1012
avg speed 69 822 845 T 38 843 B5Q 85 9 841 85 6 317 86 4 70 1
max speed 108 1 1555 127 1347 1351 1212 1221 1241 1318)] 1267 1275 1161 108 9
90 percentils 911 104 1 104 2 1002 100 4 1054 1048|1083 1041 103 1 1023] 1067 935
avg gap 507 609 638 6133 33 7] 551 559 523 564 592 717 739
min gap 012 025 02 019 048 02% 014 0723 018 023 027 034 0.15
lowest 10% 06 08 07 07 1 DS 051 05 06 06 06 07 14
Table Vi:

Road RL00: Marom Readings on Speed and Gap: December through August

date 28112193} 10/01/94 | 16/01/94 [ 13/02/34 | _20/35:94 |_05:7/94 [ C5108714 | C:./0'4/64 ]

time 315-1015]901-10 31 [1352.16 147 10909 p5.17-756 [7599 13 [0 93 10048 20.0 49

n 121 852 127 1179 520 651] 620 704 |

avg speed 72 666 659 725 729 794 595 701

max speea <8 1173 116 6 115 105 2 1121 13031 1032

90 percentild 384 853 92 952 922 836  8ua 48 5

ava gap 4908 505 572 521 474 468 495 471

min gap 023 025 014 014 051 029 029 021

lowest 10% 07 07 07 07 08 07 o8 07

First published interventions March 3, 1994







Figure 1:
Operation of the Marom electronic Roadside Monitoring System
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Figure II: Marom Video Photo Output

g Police Report

Safetown
Police Dept.
Notice to Registered Owner/ Keeper/ Hirer of a Vehicle
Name: Davis Jonathan L
Fixed Penalty
Nctice No. 4s Address: 345tk Altuph

Dateof Issue 04-nov-1993 . L ——

|

DETAILS OF OFFENSE

Date 31-9ct-199%3 =
Time 1 4_:‘57: O_BA'.,I i o

Place ARDoo = e
Vehicle Reg. No. 964700 .
Offense: Speedingat s52.1 KPH

Tailgatingat 9. 90 Sec.

g ,sumrés 19:%
- SR AKPH 9. 9QSEC - 3.

Itis believed youwere the Owner/ Keeper/ Hirer of the Vehicle seenin the attached phntog'r.a;')'i;’
The Law requires that, within 28 days after receiving this notice, you arrange for full paym?nt
of the fixed penalty, using the attached slip: , ¢

LACK OF RESPONSE MAY RESULTINAFINEOF & '33:75  plysaN
ADDITIONAL SUM OF FOR ENFORCEMENT BY A LOCAL COURT,
AS IF IT WERE A FINE. : S

If the fine has already been paid, please list time, place and sum.

For Payment of Standard Fine, please tear the attached slip on the perforation and
send to: 1800 Penalton St.
Safetown 90555

Payment Slip: Enclosed is the sum of:
as stated in notice no.: Dated .. oo ——

Name (in block letters): . e
Full address

This fine is payable in person or by post.

Payment must be for the exact amount. Checks and Money orders are 1o be made cut to “the Clerk of thoJMoes
Cash is to be sent by registered mail.

Payments made out to a different Justices Clerk will not be accepted.

bW~




Figure IIla:
Variation of Average Speed with Time

1ncation TCLW: 04/07/93 — 20/12/93
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Figure V:

Rehovot Casualties
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Figure VIII:
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Figure IX:
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Figure X:
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Figure XIV:
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Figure XV:
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Figure XVI:
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Figure XVI1I:
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Appendix I

Data from Rehovot Urban Driver Improvement Program



MAY 16 'S5 12:83 1.G.T S72_2 422875

DATE DAY NUMBER HOURS VAV V60 'V65 V70 tGVS

1 40793 4 1747 3.7 49.1 10.2 3.3 1.3 2
2 120793 12 2162 3.7 47.3 7.4 2.1 0.6 2
3 80893 239 2978 5.1 48.2 12.4 4.6 1.9 2
4 90853 40 3385 6.1 47.5 10.8 4.3 1.4 1.6
5 100883 4} 3236 5.6 45.6 7.7 2.7 0.9 1.2
6 180893 45 3147 5.7 42.8 5.3 2 0.8 0.9
7 190893 .50 3186 5.9 43.4 5.2 1.9 0.5 0.8
] 50993 157 2997 4.8 43 4.4 1.5 0.4 0.6
9 130993 75 2688 6.1 45 8.4 3.2 0.7 0.7
10 200993 82 1134 2.1 41.5 3.7 1.5 0.3 0.4
11 230993 85 2756 5.1 43.7 5.7 2.4 1 0.9
12 280993 90 3196 5.4 41.9 3.3 1.3 0.3 0.7
13 141093 106 3835 6.5 43.1 4.5 1.7 0.6 0.7
14 211093 113 2599 4.7 43.8 5.6 2.2 0.8 0.8
15 281093 120 3668 6.3 40.7 2.9 0.8 0.3 0.6
16 11193 124 428 1.8 43.3 3.5 2.6 0.9 0.2
17 71183 130 3285 5.8 43.1 4.4 1.4 0.3 0.9
18 151193 138 2096 3.6 42.3 3 1.1 0.2 0.5
18 281193 151 2688 4.9 43,7 4.2 1.5 0.6 0.8
20 31293 136 1317 2 43.6 3.8 1.4 0.5 0.7
21 81293 161 2778 6.2 43 4.3 1.6 0.5 0.9
22 201292 173 3330 6 43.3 4.8 1.5 0.2 0.6
23 50194 189 3783 6.1 41.2 3 1.2 0.4 0.3
24 110194 195 3464 5.8 41.1 3.1 1 0.3 0.4
25 170194 201 2866 5.3 42.6 3.5 1.3 0.3 0.6
26 180194 202 3548 6.6 41.1 3.5 1.3 0.4 0.6
27 70294 222 3256 5.7 40.8 2 0.6 0.2 0.2
28 160294 231 2109 3.8 42,9 3.7 1.6 0.4 0.6
29 20394 248 2058 3.6 42.2 3.4 1 0.3 0.6
30 100394 256 2694 4.7 41.5 3.2 1 0.3 0.7
31 200394 266 2686 4.5 41.7 2.9 0.9 0.1 0.3



MAY 16 S5 12:04 1.0.T 972 2 4z2p7S

o a NSy

DATE DAY NUMBER HOURS. VAV &V§0

—
v-oomqo«u:hwu»—-

50793 5 2008 . 45.4 4.8
110793 11 1917 4.2 47.5 6.4
10893 32 le88 4.4 45.8 7.3
208923 33 544 2.3 47 6.8
30893 34 147 3.3 4¢.1 4.1
170893 48 2095 3.6 45.5 5.4
260893 57 999 2.7 45.6 4.2
80993 70 2108 6 46.2 4.6
140993 . 176 2014 6 47 6.4
190993 a1 2303 6.5 46.6 5.5
270953 89 1985 5.8 46.2 5.1

12 31093 95 ~194 0.6 42.9 3.6
K 41093 96 1329 3.8 47.5 3.9
14 131093 105 2181 6.3 46.2 3.5
15 201093 112 1560 3.9 44.9 3.5
16 261093 118 1007 2.6 44.8 3.7
17 271093 119 2330 6.3 44.1 3
18 111183 134 1761 6.3 44.2 4.5
19 211193 144 1863 5.6 46.3 4.3
20 251193 148 ' 543 1.3 46.7 3.1
21 291193 182 1919 5.8 44.9 3
22 51293 138 1513 3 46.2 4.4
23 91293 162 1817 5 44 2.5
24 1612393 169 1775 5.1 45.5 4.1
28 20194 186 1988 5.6 45,1 3.5
26 120194 196 2017 5.8 45.4 3.6
7 230194 207 1603 4.4 458.4 3.3
28 100294 225 1754 5.1 46 3.6



1pd 1.C. T 972 2 422075
I1YvdiD

F LU

DAY NUMBER HOURS VAV $V60

5 1144 2.9 45.4 4.3
42 2230 5.5 44.1 4
36 2536 6.1 42.3 1.2
71 2658 6.3 43.1 2.7
82 1367 3.4 43.2 2.4
98 1174 2.7 42 2.1
104 2867 6.6 42.2 2.2
110 1880 5.2 42.5 2.6
123 2704 6.4 42.3 1.9
137 2487 6.2 43.5 2.1
146 2512 6.4 42.9 1.5
176 1906 5 43.2 2,5
193 1701 4.3 43.1 2,6
211 2078 5.4 42.3 1.4
219 1764 4.9 43.3 2.1
229 2338 5.8 43.4 2,5
251 1176 2.9 43.1 2.2
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Ay 16 ‘95 12:85 J.C.T 972 2 422075
LAOLAR LU T

DATE DAY NUMBER HOUR VAV.§V60 865 &V70

1 150793 195 905 2.2 58.2 43.4 24 10.6
2 150893 46 976 1.8 58.2 42.5 23.9 11.7
3 91193 132 838 1.6 56.5 37.2 17.5 6.4
4 30194 187 1339 2.2 58 39.7 15.3 8.4
LOCATION  RA2N
1 150793 15 787 1.6 55.9 38.3 19.6 8.3
2 150893 46 983 1.7 53.4 26.6 14.2 4.9
3 91183 132 1096 1.9 54.5 29.5 15.1 5.8
4 30194 187 1260r 2 55.3 34 1s5.2 6.4



May 16 ‘95 12:1@5 J.C.T 972 2 422075
LULATIUN fiel

DATE DAY NUM HRS VAV  %V60

1 200793 20 1307 4.6 49.9 13

2 40893 35 1769 5.6 45.7 6.6

3 160893 47 1612 5.7 47.1 7.7

4 60993 68 1593 5.3 46.1 6.3

5 120993 74 1247 3.3 41.5 2.3

6 260993 g8 1440 5.2 44.6 4.3

7 51093 87 1115 3.4 43.9 3.9

8 111093 103 1921 6.1 43.7 4.8

9 171093 109 1089 6.1 44.6 6.2

10 41" 127 1763 6.2 43 4.3
11 10y .3 133 1859 6 45.4 4.7
12 181193 + 139 1429 4.7 45.6 4.9
13 241193 145 2069 6.4 42.8 2.8
14 21293 153 1256 4.5 46 5.6
15 61293 157 1584 5.5 45.6 5.3
16 121293 163 1808 5 44.9 3.9
17 211293 172 1933 5.6 44.7 3.3
18 261293 177 1087 5.2 45 3.1
19 271293 178 1926 6.1 44.8 4.2
20 281293 179 1757 5.8 44.7 4.6
21 291293 180 2029 6.1 44 2.7
22 301293 181 1560 5.2 44.2 2.6
23 190194 201 1874 6 44.3 4.3
24 20294 215 1311 4.5 45.6 4.7
25 170294 228 1720 5.4 45.3 4.2
26 10394 242 1095 3.9 44.5 3.5
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MAY 16 ‘S5 12:26 J.C.T 8§72 2 422075
LUCAYION MNLW

DATE DAY NUMBER HOURS VAV %V60 $V65 W70

220893 53 2440 5.8 46.5 5.5 1.3 0.3

70993 69 2324 5.6 47.5 5.8 1.7 0.2
150983 77 1062 2.1 48 7.1 2.4 0.8
220993 84 2605 6.3 47.1 5.7 l.6 0.2
290993 891 1498 3.1 46.6 5,1 1.1 0.2
101093 102 1647 4.3 48.1 7 2.1 0.4
191093 111 914 4.8 46.9 5.6 2 0.7
261093 118 1204 3 47 4.7 0.7 0.3

31193 124 1275 4 46.9 5.3 1.5 0.8

81193 129 2163 3.9 46 3.7 1.1 0.3
171183 138 2310 6 46.2 5.3 1.5 0.6
221193 143 2421 6.3 46.2 4.8 1.3 0.3

11293 152 1041 3.4 47.1 6.3 1.2 0
191293 170 1597 4.5 46.8 4.6 1.7 0.7

60194 188 2170 5.9 45.2 2,8 1l 0.4
100194 192 2184 5.9 45.1 3 0.7 0.1
200194 202 2070 5.3 45.6 3.8 1 0.1
310194 213 2336 5.6 45.4 3.4 0.7 0.1
280294 241 1618 4.4 46.3 3.2 0.7 0.2

90394 250 2168 5.3 45 3.4 0.9 0.4
150394 256 2536 5.9 46.1 4.5 1.2 0.5
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Appendix II

Conclusions: Costa Rica Social Worker Project
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La investigacidn permitio diagnosticar la influencia de la
conducta del usuario de las vias en la generacidn de accidentes Y
algunos estimuleos gque la afectan, lo cual facilita la posibilidad
de actuar preventivamente en el campo de los accidentes.

El equipo invectioador, conciente de las capacidades de los
individuos parz originar cambioz en su comportamiento, evalud
conjuntamente con los conductores, la Tactibilidad de incursionar
ern el campo de la modificacién conductusl para disminuir o aplacar
aguezllas sitvaciones gque aumentan 1la probabilidad de qgue un
indrvidue se enfrente a un acciderte de transito.

El provecte en general, desarrcllo dos mecanismos para la
pravencion de  accidentes, embos  ce caracteriﬁaron por  su
orientacidn eduvcativa come complemento de la gestivn estatal, que
tradicionalmente se ha caracterizado por utilizar la sancion como
arientacidn general de las politicas.

El primer mecanisme se refirid a la capacitacidn, entendida
#eta como un proceso de relroalimentacidn entre lpe individuos que
la reciben vy log instructores de la artividad: tenia como cbjetivo
tundamental fortalecer el comportamiente responcabilemente vial de
log conductores, con la finalidad de disminair el rie<ao de éﬁfrir
acordentes de transito.

Tanto la seleccidn de dicho mecanismo de prevencion., comd los
teme=z que =e impartieron tuviersn importante acogida de les

participantes por dos razonecs:




97
i) Se tomaron en cuenta las opiniones de los conductores
entrevistados con respecto a las carencias sentidas en el
campo de 1% seguridad vial, vy
ii) Se tomaron en“cuenta los resultados de un proceso de
retroalimentacidn desarrollado entre les encargades de las
organizacicones seleccionadas para la capacitacisn v el

equipo investigador.

Mediante la capacitacién =e obtuvieron alcances importantes,

entre los mac sobresalientes estan:

i) Loa conductores legraron identificar situaciones
Fetra2santes en su labor » la importancia de tener un mavor
trntrol frente a estas, tanto en las carreterss comno e&n la
vida cotidiana.

ii) Al impartir temas sobre relaciones humanas v estrés,
los conductores interiorizaron que la problemdtics vial ne
s0lo estad compuesta onor aspectos  sabre destrezas v
habilidades para conducir v legislacidn, sino que integiran
el2mentos de indole comportamental tales como:  los rasgos de
la perzonalidad, la conducta vy las relaciones con COMpareros
#o.usuarios de las vias., tambien son  determinantes para
mantener un comportamiento -ial respaoneable.

iii) Con =] desarrollo de leos temas cobre seguridad vizl. =e
plantet la necesidad de que e brinde conbtonuidad pars @]

refreccaniento de conocimientos.


http:comporL-ment.il
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Con respecto a las mediciones realizadas por el MAROM se
presento una modificacion en la velocidad de circulaciodn durante
las diferentes etapas Hé las mediciones, conforme fueron avanzando
las etapas se presentd una disminucidn del numero de personas que
conducian dentro del limite de veiocidad ectablecido v a su ve:x
disminuve la cantidad de vehiculos que circulaban por encima del
limite. En la tercera etapa. al final de 1la intervencidn, no
existe un descenso porcentual en comparacidn a las otracs etapas,
por el contrario hay un ligero incremento. pero si es muy llamativo
avz el numerc de vehiculos circulantes por esa carretera haya
digminuido a la mitad con respecto a las medicimn?E iniciales.
Fodriamos pensar que i hien porcentualmente siempre se mantuvo la
fiayor parte de los vehiculos circulande por encima del limite
permitido, la mitad de leo= conductores prefirieron buscar otras
vias de acceso ante la posibiladad de ser detectades conduciendo a
e:xceso de velocidad y ser multados.

Creemos - que con la nueva Ley de Transito v sistemas de
deteccion de alta tecnologia como 21 que usamos, capas de detectar

hasta 2000 infractores por hora, lograremos modificar el cemporta-—

miento de nuestros conductores en lo que se refiere a enceso de

[d
velocidad y distancia de seguimiento apropiada.
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Appendix I1II

Data from Marom-DPU Interurban Intervention Project
Sept 1993 - Sept 1994
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MAY 16 ’95 12:@2 J.C.T 972 2 wecu?s

Summary of Costa Rica Data for S8ites MDOO and RDOO

§ite MDOO

Date 22/12/93 11/01/94 04/02/94 08/02/94 08/C3/94
Time 9:50~12:19 9:15-10:46 8130-10:31 8:17-10:19 8:36-10:09
hours 2128 ., 1:31 2:01 2:02 1:33
n 1196 397 704 719 364
avapeed 69.0 82.2 84.5 87.1 88.0
sdapead 13.3 11.9 11.4 12.9 12.7
upper S0pcl 91,1 104.1 104.3 109.2 109.4
n> 100 9 26 51 98 35
maxspeed 108.1 155.5 127.0 134.7 135.1
avgap 6.07 6.99 6.38 6.33 7.33
sdgap 3.5 3.5 3.6 3.6 3.3
lowest10% 0.6 0.8 0.7 0.7 1.1
n < lsec 89 31 58 60 17
mingap 0.12 0.25 0.20 0.19 0.48
Date 11/03/94 06/06/94 09/06/94 21/06/94 30/06/94
Time 9:00-11:00 7104-9:14 7:05-9:21 7:10-9:21 7:23-9:18
hours 2.00 2.10 2:16 2111 1:55
n - 524 1044 1026 932 808
avspeed 84.3 85.9 86.9 84.1 85.6
sdspead 12.3 10.8 10.9 11.7 10.4
upper 90pcl 105.4 104.8 106.3 104.1 103.1
n> 100 43 92 107 67 52
maxspead 124.2 123.1 124.0 131.8 126.7
avgap 7.0 5,35 5.59 5.23 8.64
sdgap 3.5 3.6 3.6 3.7 3.7
lowaest10% 0.9 0.6 0.6 0.6 0.6
n < lsac 32 129 128 132 90
mingap 0.25 0.14 0.23 0.18 0.a3
Date 15/07/94 28/07/94 04/08/94

Time 7:171-9:16 9:10-5:44 9109-10:56

hours 1:2% 0134 1147

N 527 140 1012

avspeed 81.7 86.4 70.1

adspaed 12,2 12,5 13.2

upper 390 102.3 106.7 93.5

n> 100 30 20 17

maxspaad 127.5 116.1 108.9

avgap 5.92 7.17 7.39

ldgap 3.6 3.5 3.1

loweat10% 0.6 2.7 1.4

n < lsec 62 13 28

mingap 0.27 0.34 0.15

¥
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Date
Time
hours
n

avapaeaed
sdapeed
upper S0
n> 100

maxsppad

avgap
gadgap
lowestl0%
n < lsec
mingap

Date
Time
hours
n

avspaead
sdspaed
upper 90
n> 100
maxspead

avgap
adgap
lowest10%
n < lsec
mingap

28/12/23
8:16-10:15
2:00
1121

72.0
9.3

88.4 ..
0

98.0

4.98
3!5
007 .
105
0.23

20/05/94
6:47-7:586
1:109
520

72.9
11.2
92.2
4
108.2

4.74
3.4
0.8
57
0.31

10/01/94

9:01-10:31

1:31
862

66.6
11.3
85.3
2
117.3

5.05
3.46
0.7
71
0.25

05/07/94
7:59-9:123
1:14
851

70.4
10.2
8.8
5
112.1

4.68
3.4
0.7
85
0.29

16/01/94

13:52-18:15

4:23
1273

69.0
13.2
92.0
14
111.6

5.72
3.8
°l7
122
0.14

05/08/94
9:03-10:05
1100
620

69.6
10.7
89.4
4
130.3

4.95
3.4
0.8
49
0.29

13/02/94

7:10-9:09
2:00
1179

72.5
13.2
95.2
al
115.0

6.21
3.9
0.7
117
0.14

08/08/94
8:30-9:49
1:19
794

70.1
10.3
88.5
2
103.2

4.71
3.4
0.7
85
0.21
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Appendix IV

Data from Marom-DPU Interurban Intervention Project
Sept 1994 - March 1995
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el dow

May 18 1995

To: Roberto Ortiz NMD
Children’s Hospital
San Jose Costa Rica

Dear Roberto:

We just received Otto Holst's latest printouts and graphics. They are very impressive, and
thev appear to indicate a sustained impact of the Marom Units on reduction of percentage
of vehicles exceeding 90 kph. It the measurements are being made at the same or roughly
same points al the same time ol dav under roughly similar traflic conditions, this is a
startling and important finding.

lHere are the data:

Route MDOO RDOO
90 All Gax90 90 All %90
Jan-Mar 1994 830 2983 27.8 420 4443 9.5
Aug-Sept 1994 497 3301 15.0 198 3444 5.7

113 2861 3.9
Jan -Mar 1995 769 AR 8.5

1t would be interesting to know swhether there has been a drop in crashes and casualties
during this period.

Congratulntions to Otto, Juanelque snd everyone else.

<

Elthu D Richter MD, MPH

ce Daniel Scgre



13/4/95

QGrafico E disti del M Ruta MDOD Grafi E disti del M Ruta MDOD
30/6/94 - 24/8/94 1/9/94 - 21/9/94
locidad en Km/h Velleulos

Velocidacd en Km/h Vehleulos

Total 3.242 Total

3,301

" 90hkph 21.1%

0% > 90 kph

15.1%

Ruta MDO0OO

Nota 1: 22/4/93 Nueva Ley de Transito
Nota 2: 2/3/94  Primera Notificacién
Page 1
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Gréafico Estadlsti

dal M Ruta MDDO Gréfico Estadistico del M
30/6/94 - 24/8/34 1/9/94 - 21/8/94

Distanola en seg.

Ruta MDOD

Vehlcu/o

06089

Total

3,301

2,500+

2,000+

1,500 1

Veh.

1,000+

600

Ruta MDO0OO

Y4
' g a7
G, 17 i -

T

05099 1.0-149 15189 2.0-249 25299 3.03.99

>4.0

Nota 1:
Notla 2:

22/4/83 Nueva Ley de Transito
2/3/94 Primera Notificacién
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13/4/95

Gréafico Estad(stico del Marom Ruta MDOD Gréfico Estadistico del Marom Ruta MDOD
30/6/94 - 21/79/94 371795 - 873795

Velocidad en Km/h Velooidad en Km/h

v - 90 kph  18.1% % -~ 90kph &S5

Ruta MDQO

Nota 1: 22/4/33 Nueva Ley de Transito
Nota 2: 2/3/84  Primera Notificacién

Page 1



13/495

Velocidad en Km/h Vehlculos

Gréfico Eeladistico del Marom Ruta RD00
1372794 - 8/0/34

Gréfico Eutadistico de) Marom Ruta RDO0
&/8/34 - 13/9/94

Velocidad en Km/h Vetilculos

Ruta RDOO

Page 1
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Gréfico Estadistico de) Marom Ruta RD0OD
13/2/34 - 8/8/94

Distancia en seg.

Vehlcu/os

7

06089

Gréfico Estadistico del Marom Ruta RD00

6/9/94 - 13/9/34

Distanciaen s

Total

Ruta RD0OO

B8 1372194 - g/8/94

1 eyy9a - 137994 |K

0.6
0.99

1.0-
1.49

189 249 299 3.99

Seg.

>4.0

3.0~

Page 2
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Grafico Eswndistico del Maram Ruta MD00O
Ruta MDO0D
22/12/93 -21/9/94

Velooidad en Km/h Vehjoulo.

U RO-AS
. 5050 .
- BO-89
70-79
80-89
"100-109
»110

Total

o, =00 kph  25.6%

Grafico Estadistico del Marom Ruta RDO0O
Ruta RDOO
177193 - 13/9/94

Velooidad en Km/h Vehloulos

80

0,748

“%oc9Nkph 6.8 %

Rutas MDO0OO - RDO0OO

B Ruta MDOO

@ Ruta RDOO

Nota 1:
Nota 2:

22/4{93 Nueva Ley de Transito
2/3/94 Primera Notfficacién

Page 1
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GraAfico Estadistico del Marom Ruta MDOO
Purta MDOO
22/12/93 -21/9/94

Distancia en sog.
10340
C4.5-1.09
20248
CBseee.
- B.0-0.08
L 4.0
Total

Gréfico Estadistico dal Marom Ruta RDO0O

Ruta NDOO
1/7/93 - 18/3/84

Distancia en seg.

Veh/ou/os

a

Total

Rutas MDOO - RDOO

8,000+

7,000+

6,000

6,000+

4,000

Veh.

;u‘ '

05099 1.0-1.49 15199 20249 25299 3.0-3.99

T

>4.0

Nota 1: 22/4/93 Nueva Ley de Transho
Nota 2: 2/3/94 Primera Motificaci6n
Page 2
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GréAfico Estadistico del Marom Ruta MDOD

30/6/94 - 21/9/84

Distancia en segy. Velloufos

. 05D98

Gréafico Estadistico dal Marom Ruta MDO0O
3/1/96 - 8/3/96

Distanoia en seg. Vehfoulos

Ruta MDOO

6,000

6,000+

4,000 -

3,000+

Veh.

2,000+

1,000

0

B 30/6/04 - 2179794 (] y1/96 - yayes

Saeg.

Nota 1:
Nota 2:

22/4/83 Nuova Ley de Transito
2/3/94 Primera Notificacién
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Zona MD00

Mes Enero Febrero Marzo Abnl Mayo Junso

Fecha ns | wis| nms] 1526 | 5o | 2w ww | v | e | avs

ora 12125 e1e2as11S D ERaB[1545184 65128 102m1s D16 619747| 6117

shiculos m 1 E I 1 = 51 1w 12

siocidad Prom. [>:1 54 ] 813 e & 00} no|l n nol ®

slocidad Madma 10 m W10 1/2| 08 108 3 nmu 1= 12 12
Porcentaje de 90's 9 ® LRy &Y & ®eo BE| B Hwl %
Distancia Prom. 7 3 &1 6y &4 % (¥ 7 3
10 % Distancia 1 1 Q (i} 1 110 LL (] B 0| 0
Distancia Hinima [\ [y [ (303 (8] 0 618 [y a1 [\
Zona MDO0O
Fecha Enero Febrero Marzo Abrl Mayo Junio
Hora 742-1633 6.42-1848 611-16560 i

shiculos 1084 3767 4247
Velocidad Prom. 7263 64 80 76 06
Velocidad M&dma 11160 10930 12620
Porcentaje de 90's 9247 817 96 38
Distancia Prom 1110 6817 6160 46 98
10 X Distancia 1/10 1133 967 700
Distancia Min. 1/10 150 130 160
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