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This depicts the Employment 
Center Bus Service (ECBS) 
concept and shows the 
method of peak period 
operation of a single bus. 
Several buses are scheduled 
to make express, pre-defined 
short. medium. long, and 
very long trips to meet 
staggered shift times at an 
employment center . This 
pattern can be repeated at 
many employment centers 
throughout a city and thus 
provide areawide commuter 
services with an additional 
increase in efficiency. 
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ECBS - AN OVERVIEW 
Employ1nent Cente r Bu s Se rvice (ECBS) should greatly 

inte rest public transit operators in suitably de nse urban em­
ployment sites . A new concept of pe rsonalized express bus 
se rvice, ECBS is a transpo rtation mode not now availa ble 
tha t can better se rve the commuti ng worker, may req uire 
litt le o r no taxpa ye r cost, a n d lesse ns transportation-related 
community problems. T his premium service a lso offe rs an 
attract ive tare structu re and paym ent policy, adaptable 
round tr ip sc he duling, an d convenient residential p ickup 
points- features partic ularly central to the auto-orien ted 
commuter's inte rests and not norma lly provided by conven­
t1on,tl mass tran sit or paratrans it. 

At the heart of the ECBS concept is the ability to sched­
ule the minimum bus fl ee t necessa ry to match staggered 
work shifts ,vith essent ially all worker commu ting distances 
in e ither a " satell ite employmen t center" (adjacent firms 
,,·,thin a discrete ou tlying area) or a centra l bu siness dist rict. 
This scheduling methodology is the unique aspect of 
ECHS 

This brochure sum marizes an earlier published study 
(c ited in side back cove r) on ECBS and includes some rece nt 
deve lopments Also prese nted is a supplemen tary effort to 
develop tec h111qu es fo r apply ing the ECBS concept to various 
urban areas, based o n information o bta ined from a c ross-sec­
tion of the nat10n's transit operators and maio r employers 
(facing cred its). In additio n the preliminary configuration 
of an ECBS project u nder way in Los Angeles is descr ibed 
to il lu strate the recommended start-up procedures. This 
demonstra tion is expected to showcase the benefi ts to transit 
ope rators, employers, an d employees . 

Puttmg ECBS into successful opera tion will requ.ire new 
sc rvicc planning and opera ting techniques. But th e benefits 
of ECBS to employers, communities, and th e na tion seem 
great e nough to justify any add ition al promotion by m ea­
sures su ch ,1 s su bs idies a nd the crea t ion of approp riate pol i­
c ies . 



WHAT IS ECBS? 
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Emplo yment Center Bus Service (ECBS) is the la test con­
cept in co m mute r bus tra nsportation . Designed to provide 
customized transit service to sa tellite employment centers 
:111d ce n t ral business districts, ECBS offers lower transpor­
tation cost per mile tha n commuting by automobile or by 
most o ther fo rms of u rban transportati on. It is pe rsonal ize d 
se rvice that coincides ,.vith an ind ivid ual 's work sc h edule 
and residence ECBS is no t an ex isting bus transportat10n 
concept but incorporates some of the desirable charac­
teristics of subsc ripti o n b us, park and ride , a nd " Earl y Bird 
Express Service." 

The unique aspect of ECBS is the methodology fo r sched ­
uling express buses to ope rate routes of different, pre-defined 
lengths whereby an employment center having stagge red 
work sh ifts ca n be se rved efficiently Bu ses, acting in con cert, 
se rve several shifts during a peak period. The route lengths 
cover essen tiall y oil commut ing dis ta nces. In pa rticular, 
sho rt and medium trip le ngths are coYerecl; these cannot 
be served adequately by existing t ransit a nd pa ratra ns it 
modes. 

A co nvenient way to illustrate ECBS's un ique schedulmg 
methodology 1s by applying it to three typical ,rnrk shift / 
commuter distance scenarios where the commuting dis­
tances d iffer. 

One Bus-Two Shifts. In th is example, the use o i one bm 
( ins tead of t\\'O) is proiccted to sen-c nn> sc.i~cred shi its tha t sta rt 
at 8 00 and 8:-!5 a m and fin ish ,1t :'i :00 and :'i: -l:'i pm \,·hoc the 
route for the firs t shi it origina tes 2:i miles irom ,1n employment 
cen te r. As illustra ted, the s ingle bus is able to scn·c both mornm.~ 
shifts hy unload ing the fi rst shift passengers at the centn and then 
dcadhL·,1ding to another o rigin close enough to the center to allo\, 
the return tr ip to he made 1n t ime. Ho\\'eYcr, one bu, cannot scn-c 
both afternoon shifts because ii the first shift t r ip takes more t han, 
s,1y , 2:'i minutes it ·cannot deadhead back to the ce nter in time 
to p ick up the:; -i ; pm p,1sscngcrs. 

Two Buses-Three Shifts. Although one bus cannot ,er\'C two 
shifts a t t he origin distances ,hown, t\,·o buses, :b illustra ted , can 
fully se rve t h ree ,hitc, if we in t roduce ,1 th ird staggered sh iit . Herc 
two buses can make three sh ort trips a nd one long t rip during 
e,1ch pea k period . Lich hus makes two round trips, and c,1ch morn-
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mg trip is balanced by a n afte rnoon t rip . W e ,ilso h,1vc an o ptio n 
of m p a ssignment : one bus ca n make t ri p num bers I, 2, S, and 
6 o r 3 , 4, 7, a nd 8 w hile t he second 111akes the o the r t r ips. ( Many 
ot her trip combina tions have been devised to serve th ree, or m o re, 
stagge red shi fts. ) 

Two Buses-Four Shifts. The sc heduling 111ethodology can he 
ap plie d to shO\v that two buses c,rn handle four equall y spaced 
sh ifts w nh se rYicc t ha t is adeq ua tely func tiona l and efficient . In 
the example illustra ted, four trip lcnphs-class1ficd a, short (S), 
medium (M), long (L), and very long (VL)- arc po,tuLttcd . T he 
S. M , and L trip lengths arc keyed to the , t,1ggcr t ime-the time 
hc t\,•een shi its. An S tr ip can be made wit h in the span of thL' 
stagger ti me , which 111clucks the time to deadhead to another cm­
/'.in in the morning or to the satelli te employmen t center in the 
afte rnoon ; a n M trip relates to double the ,t.1r,gcr t i111c , a nd a n 
L trip relates to t r ip le the stagger t ime (!.(: ., the t ime between the 
fi rst and fou rth sh ifts ). Although VL tnps ha\·c no theoretica l 
distance !un its, their sched u le, o i cour,e, is rela ted to the employ­
ment ho u rs. 

If fa res a re defi ned to be approximately propo rti onal to 
trip length a nd o pera ting costs a rc kept fixed, t he large 
nu m be rs of derived tr ip c om binat io ns sh ow a ran ge of cf. 
fi c icncy in terms of revenue-to-cost rat io . Efficie ncy is low­
e red as fewer shif ts arc se rve d. T h ree-sh if t combina t ions 
arc co m posed of only S, M, and VL t rips. Since the m id d le 
shift cannot be served w ith M tr ips, a reve nue loss results 
1f M a n d VL trips a rc combin ed o n the same route . We 
h ave de m onstrated th at a two-shi ft combina t ion ca n serve 
o nly one tr ip category of any length . T he e ffi cie ncy o f th e 
ave rage two- an d three-sh ift co m binatio ns is sign ifi cant ly 
less t ha n th e ave rage fo u r-s h if t combinat ion . For e xa mple, 
t he efficie ncy of t he two- a nd t h ree-sh ift combinatio ns 
wo u ld be about 60 and 80 percen t, respect ively, o f a fo ur-sh ift 
combin at ion . 

By se rving ad jacen t sa te ll ite employment ce nte rs, w hic h 
c ould lead to a reawide serv ice, we ca n furt her inc rease ef­
fici ency by reduci ng t he a mo u nt o f dead head1ng. T h is is 
ac hi eved by interchanging bu ses betwee n th e centers duri ng 
pea k opera tion periods. T he e ffi ciency inc re ase t h a t ca n be 
a tta ined is dependent, in pa rt, on the di stances be tween 
e mploy ment centers. 



WHAT OTHER FEATURES 
DOES ECBS HAVE? 

In addition to its scheduling methodology, EC BS is a men­
able to the inclusion of several other features that will appeal 
to the auto -oriented commuter and the transit operator. The 
fares could be proportional to trip length and competi tive 
wit h auto ope rating costs. 

An ovcrsu bscnption policy-se lli ng more monthly books 
of tickets for a particula r route than there arc scats-can 
be used safely. Its feasib ility has been proven by an extensive 
computer simulation. As illustrated , an average load of 40 
passengers can ride a given route in a 45-passc ngcr bus w ith 
only a remote c h an ce of having standees-one or two only 
on ce during a I- month period. As shown, fo r an ex pected 
80 pe rcent average ride rsh ip for all passenge rs, SO mon thly 
books of t ic kets can be sa fely so ld. T h is policy permi ts pas­
sen gers to pay only fo r rides used a n d drive thei r ca rs ,,vhcn 
needed. 

The EC BS is a mena ble to severa l fa re payment p lans that 
a re convenient for the passenge rs a nd economical to imple­
ment a nd ope rate . Monthly books of ticke ts and payroll 
deduction s arc feas ible. Eventually, a cred it card automa ti c 
fare co llec tion system may be cost effective. T h ese plan s 
also provide the rea l ti me data esse ntial fo r managing ECBS 
a nd increase passe nger conven ien ce a t low cost to the tra nsit 
operator. 
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The ECBS can add a significant new dimension to exist­
ing modes of pooled commuting. It can fill the void between 
conventional bus service and the known de mand for pooled 
transportation fo r the shorter commuting di stances that can­
not be filled economicall y or sa tisfactorily by buspools, van­
pools, and carpools. 

Conventional bus serv ice se rves t he central busin ess dis­
trict well because there arc many sm,lll businesses, varied 
employment h ou rs, ,ind numerous employee destinations 
and origins. It is especially wel l suited for commuting trips 
of less than 5 m iles for wh ich the penalty for slow transit 
time is not too noticeable. The t ime pc1u lty essentially rules 
out conventional buses for the longer commuting trips, par­
ticularly those involving transfers. To attract the potential 
long trip passenger, transi t opera tors have started spec ial 
express se rvices to th e central business d istrict, such as park 
and rid e, that operate with headways commensurate with 
pat ronage However, the routes are not tailored to a n indi­
vidual's o rigin a ncl dcstina tion w ithin th e ccn tral business 
district. 

Conventional bus se rvice is less capable of serving satel­
lite employment centers composed of large, individual em­
ployers located in a suburban area- firms that arc, in general, 
accessible only or ma inly by auto. Since large groups of 
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e mployees have th e same dest ina tion a t th e same t1mc, the 
overall work trip d en sity deman d at these locations m ay 
not justi fy conventiona l service, or may call for on ly a few 
bus routes that operate at long hcad w;1 ys and sched ules that 
ma y not match employmen t hours. Under these condi t ions 
relatively few employees can or do ri de the conven tional 
bus. 

lt is not surprising to obse rve tl1;1t sate ll ite employment 
centers are bemg served by an incre,1s1ng number of para­
transi t m odes a nd special express bus serv ices. T h e notable 
special se rvices a rc subsc ription bus (or buspool) a n d Earl y 
Bird Express Se rvice . Subscript ion bus ge nera ll y se rves onl y 
one busload of passengers each da y. Early Bird ac hieves 
greater productivity by servi ng t hose employers w ho have 
nonpcak employment hours or could c ha nge to nonpca k 
hours , specifically avo iding the hours be tween 7 00 a nd 9 :00 
am, and between 3:45 and 6:00 pm. After o r pri o r to trans­
porti ng these passenge rs, Early Bird buses arc deploye d in 
conventional service elsewhere in th e urba n area. Subscrip­
tion bus and Early Bird services, th erefore, arc limited both 
to serving one shift, a n d the fo rme r, because of th e high 
fixed cost to operate, to long com mu ting dista nces 

Va n pools and carpools arc also gai ning in usage . Howev­
e r, the high fixed costs of vanpools, divided am o ng 10 or 



so passe ngers, limit p;nronage to those who commute more 
than about h to 20 miles o ne way . Although po pular a t 
almost a ll commu ting distan ces, carpoob ha\'e lo\\'er, e ff ec­
ti\T Yalues of rnolbl split t h an you would expect by con­
sidering o nl y the no m inal size of ca rpools. Fo r exa mple , if 
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each membe r of a three-pe rson carpool co uld n ot join t he 
poo l one or two days a week, the va lu e o f the pooling mode 
would drop sign ificantly Of course, this need for people 
to dri ve their c irs to \rnrk o n ceruin days will not affect 
the effic ie ncy of ECBS when an ove rsubscript ion policy is 
u sed. 

This examination of ex isting pooled commuting modes 
h ighlights the lack of customized , express transi t serv ice to 

accommodate the sho rt an d medium le ngth trips to bo th 
the centra l business di s tric t and sa te llite employmen t 
cente rs T he ECBS can fill this void and can a lso provide 
low·er cost, lo ng distance subscription bus servi ce . Most of 
the patronage wou ld come fro m t h e a u to commuters who 
cou ld he a t tracted to ECBS by its service features a nd re ­
duced travel time a nd cost. The ECBS could increase the 
number of pe rsons commuting to the central business dis­
tric t by public t ra ns it and remove some of the undesi rable 
peak demands made on conventiona l bus serv ice . O ther 
express and subsc ripti o n services could be integrated into 
ECBS if desired ,m e! if permitted by institutional factors. 
Another po tential ECl~S market is the transit-dependent who 
lives rn the in ner c ity Many of these people could be em­
ployed in ,1 s,1te ll ite employment center if they could he 
provided \,·1th economical tra nsporta t ion. 



HOW DOES ECBS OPERATE? 

ADJUST 
WORKING HOURS 

(if necessary) 

r 



CONDUCT 
EMPLOYEE 

SURVEY 

ASSESS DEMAND IN 
TERMS OF VIABLE ROUTES 

- OF PRE-DEFINED -

SCHEDULE 
COMPATIBLE 

TRIP COMBINATIONS 

MODAL 
SPLIT 

0 

LENGTHS 

Major Activities in Implementing ECBS 

PARK AND RIDE 
AND 

D ROP-OFF 

TRIP LENGTH, miles 

Bus Stop Access Modes 

25 

11 

Initiall y, you must evaluate potentia l employment 
cente rs and se lec t one or two that have the greatest possibil­
it y of enjoying a successful ECBS program . The employment 
ce n ter shou ld ha ve a high employme nt leve l :rnd a natural 
stagger in sh ifts such that four shifts could be defi ned with 
a minimum of tJilonng of work.m g hours. 

Employee surveys arc used to solic it patronage a n d to 

schedule and pLrn routes . The buses ope r;1tc o n arterial 
streets, make only severa l stops n ear employee orig ins in 
the morning, a nd arrive withm 5 o r 10 minu tes befo re the 
sched uled shift . In the afternoon buses depart the center 
soon af ter t he e nd of a sh ift and carry the same groups of 
passengers to their morn ing pickup po ints. 

Since the ECBS routes co nverge at th e employment 
center, access modes at the o rigin ;ne likel y to be a brief 
walk to the bus stop for the s hort trip lengths . Park and 
ride, drop off, or carpools a re ge nera lly the access modes 
for the long trips. The graph d epicts the probable d istribu­
tion of access mod es as a funct ion of trip le ngth . Because 
of the multiple pic kup points, the number of cars t hat a rc 
to be parked a t any one bus s top should not present a seve re 
pa rking problem. 

An appropriate stagge r time fo r s;1tcll itc employment 
centers in la rge urban areas, where 80 percent o f the working 
population lives wi thin 20 miles of the center, is approxi­
mate ly 45 minutes. Th is stagger tim e represe nts a 2¼ hour 
peak period and permits a desirable balance among tnps 
of each length category. Sma ll urban areas characteristica lly 
have sho rte r commute distances , shorter peak periods, and 



smaller satellite e mplo yment cen te r populatio ns. If the peak 
period were I ho u r, th e stagge r time wo uld be 20 m inutes 
for a four-shift operation. T he trip lengt hs fo r both areas 
would ha ve th e fo ll owing approximate values in u n congest­
ed traffic 

TRIP APPROXIMATE TRIP LENGTH, miles 

LENGTH 
CATEGORY LARGE URBAN AREA SMALL URBAN AREA 

s 7 or less 3 or less 

M 7 to 15 3 to 6 

L 15 to 25 6 to 11 

VL 25 or more 11 or more 

In all cases, the g rea te r part of t h e demand could be 
met by aggregating mu lt iples of selected trip com binat ions. 
For example, consider t he followmg demand matrix of bus­
loads per s hift as a funct ion of t rip length ca tegory . 

TRIP NUMBER OF BUSLOADS PER SHIFT 
LENGTH 

CATEGORY SHIFT A SHIFT B SHIFTC SHIFT D 

s 2 2 2 0 
M 2 1 1 3 

L 2 0 0 l 

VL 0 2 0 0 
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T h e de mand matri x can he exact ly satisfied hy aggrega t­
ing four se lected trip co mhin :1 tio ns. The ;1gg regation sh m,·n 
belo ,,· il lustrates that if 40 passe ngers we re served per tr ip, 
720 passe nge r roun d tr ips per cla y cou ld be made wi th e ight 
buses . 

REPRESENTATIVE TRIP LENGTH CATEGORY SE RVED PER SHIFT 

TRIP COMBINATION 
NUMBER SHIFT A SHIFT B SHI FT C SHIFT D 

1 s Sand VL s M 

2 Sand L s M M 

3 Mand L M M 

4 M VL s L 

T rip combina t ions s hould he m o di f ie d to sui t local 
conditions. Fo r in st,1nce, if th e stagger ti me is less th,rn 20 
minutes and t he dema nd for S tr ips of less t ha n 3 miles 
is negligible, trip com hin:1 t ions s hould he se lec ted tha t have 
no or only one S tri p in four or fi ve t rips as il lustrated by 
Nos. 3 and 4 of th e previous trip combination exam ple. 
These mod i fications res u lt 111 o nl y sli ght pe na l ti es in 
effic ien cy 



Courtesy of MET REX Management Corporation 
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WHO BENEFITS FROM ECBS? 

EVERYONE 

Aerial photo of a typical 
employment center: scattered 
buildings surrounded by acres 
of parked cars. The highlighted 
area is a five-level parking 
structure. 



Transit Operators-Operators benefit because ECBSwill: 
• Have a higher revenue-to-cost ratio than conven­

tional se rvice 
• Se rve satell ite employment centers th ey could not 

sc rve previous! y 
Introduce a more efficient park a nd ride se rvice to 
the central business district 
Provide a commuter service that can compete with 
the auto 

Employers-Based on their van pool expe rience employers 
can expect: 

Reduced absenteeism and almost no tardiness 
Increased potentia l for greater employment of mi­
norities-Tennessee Valley Authority officials credit 
vanpooling for tripling minority empl oyme n t on 
one major construction project 
Improve d e mployee relations by promoting a conve­
nien t , lower cost commuting mode 
Reduced parking subsidy-the 3M compan y at St. 
Pa u l ha s saved $2.75 million by not ha ving to provide 
800 additional parking stalls 

Employees-Again, based on vanpool experi ence employ­
ees will : 

Have lower commuting expe nses; may possibly de fer 
the purchase of a new or add itional auto 

• Ha vc more t ime to read, work, sleep, converse-less 
time behind the wheel 

• Feel they are contributing to reduced national d e­
pendency on foreign oil 

Community-The community m gene ral will be ne fit 
from: 

Reduced traffic congest ion 
A near-term implementabl e suppleme nt to the u rban 
transportation system 
Reduced amount of pollutants released into the local 
environment 
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Before proceeding with a step-by-step ou tline of the 
guidel111cs for implementing ECBS, you should become aware 
of cc rta in cha ractc ristics of ECBS. 

GENER.AL GUIDELINE~ 

T he ECBS requncs more pl;inning a nd cooperat ion from external 
groups ro implement and opera te tha n exis t ing bus services because : 

It is pe rsonalized. 
Some employment hours ma y requi re tailoring. 
Routes arc configured by o rigin distnhut1ons and not by transit 
operator jurisdictional se rvice are,1. 
Routes arc reconfigured and sc hedules arc revisec ::) meet 
changing de mand patterns. 
It benefits irom an 111crcase 111 sca le because the fraction of 
the number oi employees tlut can he se rved increases with 
the popula tion of the employ m e nt center 

These needs introduce the follow ing requrn.:men ts 

You must interface extensively wnh passengers, employers and, 
possibly, local government. 
A large volume of plannrng a nd management data must be pro­
cessed quickly and effi cientl y 
A satellite e mployment cente r po puLitio n should be max imized. 
Rev1s1on of institution,1 1 regulation s to re move constraints. 
A subsidy may be des irable to inc rease patronage or fo resta ll 
an in c rease 111 your defic it , alth ough you may find the EC BS 
to be se lf-supporti ng. 
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HOW IS ECBS IMPLEMENTED? 

T hese require ments may be approached in the follow111g manner 

Data Handling 
The labor-intensive aspects of planning and managing an ECBS arc 

Tabulation and presentation of employee interest and origin 
data 
Route configuration and schedules 
Passenge r inte rface with respect to routes and schedules 
T abulation of operational ridership da ta 
Fare co llecnon 

Initially these tasks could be perfo rmed ma nually, suppleme n ted, 
;1t times, hy simple compu ter tabula tio ns. Computer assistance may be 
,1vailahle to pe rform each task by t he time expanded serv ice is be ing 
con templa ted . 

Employer Interface 
Yo u must m eet wi t h e mployers to acquire employee origin and 

other data a nd to effect c hanges in employme nt hours, if necessa ry. 
Alt hough th ese tasks n1Jy appea r formidab le, it is evident that employer 
attitudes ha,-c cha nged 111 the last iew yea rs, mak111g these tasks easie r. 
An inc reasing n umber o f employers ;ITC concerned about their e mplo y­
ees' commu ting modes. T his may be t raced to ch,111ges in our economy 
(e.g., the high cost of gaso li ne a nd autos) and new federa l regu la tions 
perta111ing, for example, to equal em ployment opportunity a nd the hiring 
of 1111no11t1cs. In some rnstanccs the cost of provid ing employee parking 
has become excess ive, a nd the "good ne ighbor" image has been damaged 
by con t ributing to tra ffic congestion . 

Althou gh many employers recogn ize the need for and benefits o f 
additional pooled eommut111g by the ir em ployees and want to promote 
1t, the task of negotiating a change in em ployment hours among a group 
of employers composing a sate ll ite e mployment center requ ires muc h 
preparat10n. You should establish an organization of prestigious mem-



bcrsh1p to implement changes rn employ me nt hours. This orga111za t1 o n 
sho u ld pub li c ize the gene ral bend-its of such changes and also contact 
the h ighest level of employer m;1nagemcnt on a personal basis. 

You sho uld prepare fac tual cl;it;1 o n the impacts o f ECl1S on e mploy­
ees, employers, and community so tha t e mployers can eva luate the be ne­
fits a11d cost s of changes in employmen t hours. The benefi ts wo uld be 
depe11dent upon local co11dit1ons (e.g., costs to pro,·ide parking, pa rk in,1' 
fee, , traffi c congestion, an quality, atti tudes toward energy conscrYat1 011 
a 11d social issues, and e xis t ing commu ting modes) The possible disrup­
tio11 of cx 1st111g para trans it m odes (e.g., carpooling, buspool111g, and , ·an­
pooli ng) m us t be considered when suggc,t ing ch,111ges in e m ploym c11t 
hours 

Local Government Agency Discussions 
Discuss ions w ith local government age ncies may be necessary to 

re m ove junsdict10nal questions c reated b y ECBS and, perhaps, to solicit 
a subsidy for the new se rvic e. 

T he jurisdictional questions o rigin;ite because , in some areas o f th e 
cou 11 try, the tra nsportation po l ic ics csu bl ished to sa tisfy public 11ccds 
and to foster the best convcnt10nal a nd subscription bus se rvices arc 
constraining to ECBS deployment and efticic ncy . These policies arc most 
h;1r111 ful when they preven t the oper,1t ion of trips in all length categories 
Th is 1s ca used b y · 

The establishment of a we \1 -ddi ned bt1 t rest ri ctive area of opera­
tion for the domina nt t r,rnsit operator \,·ho cou ld best supply 
ECIIS. 

The absence o f an effec u,·c mecha nism tor coord111a t ing many , 
re lative ly small public and private transi t operators who would 
ope rate an £CBS in an extended area 1 

The prospect of su pply ing a high ly productive bus service a nd 
measura bly 111creas111g bus patronage may be sufficicllt in cent ive for 

' T he followi ng report t reats the inst itu t ional harriers wh ich limit the in­
troduction o f new transportation modes and prov ides add 1t1onal 111forma non 
to the above discussion: F.W. l)avi s, Jr. , K. Oen, Solvini Public 1'11 sse11ier 
T rnnsportd tion Problems, A N eed for l'olicy Reorienwtion, fa nua ry 1977. 
DOT-OS-40096, Final !Zcport , Volume II. 
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loci\ gove rnme nt age ncies to revi se constrai n ing regu lat ions. The soci ­
ct,il benefits e sti mated for ECI\S shot1 \d also he of in terest to gove rn llle11t 
;1gencics ,rnd may prompt a subs id y frolll these sou rces. 

Serving Employment Centers 
111 defin i11g a s,1te ll ite employlllen t cente r. e mphas is shou ld hl' 

p laced on maximiz111_g t he po tcn ti ,d d c rn;1 11 d . As a consequ ence ot the 
re L1 ti\·ely la rge seating capaci t\· of hu,c,, 1ncreas1ng demand perm it:, 
,e1'\' i11g mo re routes . Oh\·iously . cn1plo\'cc, o t different cmplo,·crs lo ­
cated \,·1th1n a short \,·,tl king dbLJncc of l'ach o ther \,·ho ha,·c the s,1ml' 
\,·ork111g hours can share the s,1m c btbc:,. Most important . la rge Clll· 
ployers could be sepa rated hy se\·er;i\ mile , \,ithout dcc rcas111g cfii­
c1c nc y. E.tch employer , moreo\·er . need not h,1,'C more than one sh1tt 
,1s long a, the goal o i fo u r, cq ua\ h· spaced , h ifts among all e m plon' rs 
is attainable. 

Althou gh many industri a l pa rks lu vc large worki ng popu lation,, thc·y 
h ave low densit ies and resemble srnal l u.:ncr;i\ hus1 m·ss distr icts. Thcv 
m;1y ha ve an adequate na tur,il stagge r in c1 n ployment hours hut a \;n gc 
dispersal o f company locat io ns . In t hese instances, the center c;1n hl' 
se rved by o ne o r m o re tcrm111al s from whic h most employees c:111 w;i\ k 
or be se rved by a loca l collection ;111d d1,t rihut1on syste m 

The few large e mployers typically \ocned in centra l bus111css d1 str1ct> 
co u ld be aggrega ted m the same manne r as t hose 1n a sa tellite center, 
and the employe rs could he scr\'ed ;1t thei r compa ny doors 

Inaugural Services 
ln,rng11ra l sen·1ccs :,hould he· pro\'lded to ,1 ,atdlite emp\oYmcnt 

center rather than the centr,il hus111e" district because 

Existing transit modes pro \·1de l1ttlc o r no sc rnce to s,1tc' li 1tc 
employment centers 
ECBS plan ni ng ;111d 111;1n;1.~e ri al t,1sb would be simpler; \'1 :. : 
i ewercmploycrs need he stirveycd ; o rigin, destinati on . and other 
d,na wo u ld be more read ily ,1v,1iL1hlc ,rnd, perha ps, 111 com puter, 
ca rpool ma tching fo rm; ,1 11 d t he centralizat ion oi passenger, 
should ease t he route se lection task. 

Ho wever, ii the only siza ble employment centn 111 a n u rh,111 area i, 
the ccntr;i\ husmcss d1stnct, i t cou ld he treated in the· manner p1-c,·1ou,I\' 
de,crihc cl tor industrial pa rb. 
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OUTLINE OF SPECIFIC TASKS 
Courtesy of Teledyne Geotronics 

These bri ef task descriptions arc ke yed to the ge ne ral 
s te ps necessa ry to provide inaugu ral se rvice to a sate ll ite 
em plo yme nt ce nte r a n d a rc a pplicable to a b road spectru m 
of urban ;ircas. They ;ire grou ped un de r t h re e phases of 
activi t y : plann ing, se rv ice implemen ta tion , and operations . 

. . ------



~ ""' "' 
Employment Center Selection-Select one or more 
approximate ly rectangular areas o f aho ut 10 square miles 
or less that contain large wo rki ng populati ons. For each area , 
identify the major and nearby smaller companies, and ac­
quire curre nt employment levels, working hours, :111d t he 
ge neral distribution of employee commute distances. Est:ib­
lish an approximate, appropri,1te shift stagge r time. Identify 
the site tha t has the largest pote ntial fo r pat ronage ;111d is 
amenable to a four-shift , equa l stagger time o peration More 
than 5000 employees fo r the combined companies, very 
rough ly equally divided among shifts, may be required along 
witb possible tailoring of employment hours. 

Selection of Employees To Be Served-Acquai nt the 
major employers on the pertine nt aspects of the service. 
Obtain data o n empl oyee o rigins, current comm uting modes, 
and other data from which ridership can he estimated (e .g., 
buspool interest, unsched uled overtime requirements, and 
unusual difficulties in au to commuting). Also, identify em­
ployer problems that could be reduced by more pooled com­
muting, and assess employe r interest in th e service. 

In se lecting and in negotiating with companies with in 
the sa tellite employment center, it may be sufficient to as­
sume that the ride rship will be about JO to 20 percent of 
those employees who arc not commuting in a pooled mode . 
It may be necessary, however, to perform the rema in ing 
planning activities concurrently . 

Fare Structure and Service Policy- Establi sh the 
fare structure and se rvice policies. These a rc critical because 
of the ir stro ng impact on ride rship. 

Fares may be more easily establish ed from the fol lowing 
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data: in a typical fou r-sh ift opera ti on, an ave rage bus reve­
nue of $100.00 per day corresponds to round-trip dail y fares 
of S.60, $1 00, SI :)0, a nd S200 for sho rt , medium, Ion.~, and 
very long trips, rcspccti\'ely . Fa res shou ld be hcl<J\\ the 
ave r:1gc auto operating costs unless there :ire circumsunces . 
such as high parking fee s, that wou ld permit highe r fores 
to be cornpctitivc . 

A fare ince ntive plan may be appropr i,ltc ; it should be 
d evi sed in conjunction w ith a simple, :1ppeal ing fare collec ­
tion sc h eme. An oversuhscription pol icy is rccomrncnckd 
In addition , esta blish th e minimum passe nger le,-cls for ini­
tia ting and maintaining a rou te. 

Prelim.inary Route Configuration-Estab lis h pre­
limin;iry routes and sc hedules, and estimate the employees 
se rve d on each shi ft. This effo rt should appraise th e vi u lit y 
of ECBS in serving th e se lected cornpany grou ping. This 
information would also he used in subsequen t mee ti ngs " ·ith 
th e em ploye rs and, perhaps, with local governmen t agencies. 

If em ployee origin data arc ;1 vailahlc from a carpool 
matc hing progra m, :i nd 1f huspool interest was also deter­
m ined , su itable routes ca n be configured hy usmg the fol ­
lowing patronage cri teria assume the :1,·eragc daily ride rship 
to be one-half the employees who arc inte rested 111 huspools 
and reside withi n an access distance about equal to 10 per­
cent of the commut ing distance (within I m ile of th e route 
at a I 0-mile commute). If local hu spool interest cL!ta arc 
lac king, you may usc the relationsh ip shown , ,vhi c h was 
deve loped for Los Angeles . If there arc no regional data on 
buspool interest, a " best guess" work111g hypothesis must 
be made to estimate patronage and define routes. 



Pre-Marketing-Conduct ;i pre-marketing activity stress­
ing th e scrYice features ;rnd fare structure of ECBS before 
making an employee survey. T h e acti vity should inc lude 
newspape r articles, multimedia announceme nts, briefings, 
comp;rny n e"·sletters, ;ind ad vert isements. Ad\·ise all the 
center's em ploye rs of t he tim rng of future activities 111 which 
they will participate 
Employee Survey- Conduct a survey of the cen ter's em­
ployees to determine interest in u si ng ECHS. The survey 
should contain an ident ification of employer and sh ift, and 
a summary description of the fare sc hedule and se rvice fea­
tures. It should request 111formation that would supply the 
necessa ry inputs for rou te configuration (e.g. , nearest arte ri­
al street intersection, o ne-way commute distance , desired 
maximum access distanc e , and expected frequency of ride r­
ship). 
Route and Schedule Definitions-Enter th e n u mber 
of potential ECBS passengers at each arterial intersection on 
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Buspool Interest as a Function of One-Way Commuting Distance 
(developed for Los Angeles) 
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a street map. Use these data to define routes and schedules, 
111cluding deadh ea d routes. To achieve near optimum se r­
vice, se\·e ral iterations among routes of va rio u s lengths and 
tri p co mbinations will be required Use your existing proce­
dures for ve rifying routes a n d schedu les a nd prepa re timeta­
bles. 
Operations Planning-Develop and prepa re marketing 
materia l or kits , passenger ticket order a nd request for ser­
vice forms, and operationa l management fo rms. Also con­
duct the necessa ry preservice fun ctions [e .g., marking bus 
stops, auto parking areas (if required) , and fare purchase 
locations, and training of personnel]. 
Inaugural Ticket Sales- Distribute, collect, and pro­
cess the tic ket order forms. Modify routes and schedules, 
if necessary, using the additional in forma tion acquired from 
the ticket order and request for se rv ice fo rms. Prepare fina l 
timetables. Notify employees when se rvice will start and 
the fa re collec tion procedure. 

Employee Planning Survey 



OPERATIONS 

You m ay want to co nduct a passenge r survey afte r seve r­
al months of operation to e ffect service imp rove m en ts. 
Whe n new ticket o rde r fo rms, requests for se rvice , ,rnd the 
m onitoring of ridersh ip indicate significant de m a n d 
changes, restructure routes ,rnd t imetables . With a success­
ful inaugural service you may want to restructure routes 
to inclu de additio nal e mployers within th e ce n ter, o r pro­
vide service to an adj:i cent ce nter thereb y ach ie ving the 
increased effic ie nc y of areawide service . 

Implementation Flow Chart 
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H-1 R 
TRIP HUGHES ROCKWELL 

LENGTH El Segundo Div B-1 Div 
(6:45-3:15) (7:30-4: 12) 

SHORT 3 3 

MEDIUM 2 

LONG 1 

TOTALS 5 4 

BUSES REQUIRED: 7 

0123 4 5 
SCALE IN MILES 

• EMPLOYER 
LOCATION 

H-2 
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(8:15- 5:15) 

3 

2 

1 

6 

Preliminary Configuration of Demonstration Project Showing 
Coverage by Revenue Routes 
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WHAT IS THE STATUS OF 
ECBS APPLICATION? 

An ECBS Demonstra t ion Proiect is und e r way in th e City 
of El Segu ndo, a sa te lli te em ploymen t cente r o f Los An geles. 
T h e Sou the rn California Ra pid T ransit District is con duct­
ing the 2-year program under the sponsorship of the Urban 
Mass T ransporta t ion Administr:1 tion , Office of Service and 
Methods Demonstra tions. Service is planned to sta rt on June I, 
1978, and rou tes are currently being designed . 

T h e prelim in ary configura t ion of th e demonstration 
projec t, d eveloped during the k:1sib ility study of the ECI3S 
concept, is briefly described . T he desc ription emphasizes t he 
procedures used to implement ECBS. 

The selected site is a dense ly 111dustrialize cl 1 12-square­
milc a rea immediately southeast of Los Angeles Internation­
al Airport. T he major com panit.:s were apprised of the ECBS 

ECBS El Segundo, California Demonstration Project Schedule 
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con cept in order to acq u ire the fo llowing correlated employ­
ee data for the purposes listed. 

DATA PURPOSE 

. Shift hours and number . To assess the composition of the 
employed on each shift employment center. 

• Residence locations • To determine desired stagger time 
and trip lengths. 

• Current employee • To avoid disrupting existing buspool 
commuting modes service and assess the impact of 

ECBS on carpooling and conventional 
bus service. 

• Employee buspool or • To define patronage and routes 
va npool interest using developed criteria based, in 

part , on buspool or vanpool interest. 

M ost of the companies in the a rea had been recently 
surveyed on these points by Commuter Com pu ter, the local 
carpool and vanpool matching agency; fortunately, all of 
the desi red data were ava il able in compute r printout form 
for the companies late r selected to comprise th e " El Segundo 
Employm ent Center." The residen ce locations were given 
in terms of square cells h aving sides about 1.25 m iles long. 
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An optimal stagger time of 45 minutes was estimated 
from an analysis of the employee commuting dis tance dis­
tributions. An e xamination of th e existing sh ifts in the em­
ployment a rea showed that on ly th ree were spaced w ith t he 
desired stagge red time. It w;1s considered 111appro priate to 
ask a n employe r to modify h is hou rs for a demonstration 
pro ject ; mo reover, it was felt that a three-shift operat ion 
would be adequate for the purpose of conce pt d emon­
stration. The sh if ts selected represented part of the emp loy­
me nt of the Hughes El Segundo Division (H-l ), Rockwell 
International (R), and the Hughes Space a nd Communi­
cations Crou p (H-2) The H ughes El Segundo D ivision had 
the lowest leve l of employmen t (1800) an d it was co nsid ered 
adequate. 

Using maps, one for each shift, showing th e nu m ber 
of employees in eac h cell w ho were inte rested in buspool 
or vanpool service, short, med ium, and long rou tes of 
a pproximate ly 7, 15, and more than 15 miles long were co n­
figu red . O nly a po rt ion of the a nticipated demand was satis­
fi ed. T h is was done by aggregat ing appropriate three-sh ift 
trip combinati ons until a meani ngful size for the d em on­
stra tion was reach ed. T he resu lt ,vas a IS reve nu e tn p ope ra­
tion, u sing seven buses and se rving about 800 people riding 
on the a verage of four days in five. None of the routes 
backtra ck ; moreover, th e routes represen t ve ry n ea rly the 
m in imum time paths be tween origins an d e mployers. 



A, B, C TRIPS TO EACH SHIFT 
(1n sequence) 

- REVENUE TRIP 

---- DEADHEAD 

• ST ART OF ROUTE 
H-1 

(6:35) R 1(7: 17) ■ EMPLOYER LOCATION 

H-2 
(8:05) I 

I 
I 
I 
I 
I 
I 

t' 

C 
(7:41) 

Routes and Schedule of 
One Morning Bus 

~ 

• SCRTD OPPERATING DIVISION 

( : ) ARRIVAL OR DEPARTURE TIME 

'\ (8:33) 

'---•-· 
(5:46): 

I 
I 
I 
I • 

A 
(6:01 ) 

-- - j 0 1 2 3 4 5 
SCALE IN MILES 

23 

The morn ing routing sequence of one bus, including all 
deadhead trips, is illustrated. Initially, the first shift is se rved 
by a m edium trip, A, and the second and third shifts by 
sh ort trips, B and C, respect ively. T he figure also illustrates 
th e foll owi ng: 

The ope rati ng division is selected to minim ize dcad­
hcading. 

• The deadhead routes do not generally duplicate rev­
enue routes, but rather are minimum time paths. 
The scheduled arrival time at each employer is 
about 10 minutes prior to the start of each shift. 

If initial results of the demonstra tion are successful, the 
Southern Cali fornia lZapid T ransit D istrict plans to expand 
the service within th e El Segu ndo area and, perhaps, to an­
other e mploy ment center. 
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The background docume nt referenced in this brochure 
is : Feasibility Study of the Emplo yment Center Bus Se rvice 
Concept, l1B 259941, August 1976. It 1s ava ilable from the 
National T echnical Information Service, Springfi eld, Virgin­
ia 22 15 1. 

Inquiries pcrta111ing to the Employment Center Bus Ser-
vice Project should be addressed to: 

Paul F. Fish 
Office of Service and Methods Demonstrations, 
UPM-30 
Urb,111 Mass Transportation Admrnistration 
Washington, DC. 20590 
(202) 426-4984 

NOTICE 

This documen t is disseminated under th e sponsor­
sh ip of th e Department of Transportation in the in­
terest of information exchange. The United States 
Government assumes no liability for its contents or 
u se th ereof. 
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