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The purpose of this resurch 1s to proj.ct to the YHr 2025 the total 

nllllber of autOIIIOb11es that -.ould be owned by Amrican households, (total 

ownership) and the total m.lllber of ■11es thlt these vehicles wuld be 

driven per ·c11y (total use) given certain 1ssuapt1ons about the future of 

U.S. soc1•ty. These 1SS1111Ptions relate to dellogr1phic, econoaic, 1nd 

geogNphical 1ttributes of U.S. society llfflich are relevant to the 1utoaobile. 

The 1apacts of these assU111Pt1ons hive been 1na lyzed via I set of projection 

aodels which explicitly recognize the relationship between these particular 

attributes of society and the 1utomob1le. 

Put I of thhi report presents 1n overview of the research. The 

results from the projections ue presented in Part II. The methodology used 

to generate these projections is discussed in soae detail in Part Ill. 

In 1 •bu• cue• proJ.ction the nUllber of automobiles .,ld 1ver1ge 

daily travel of Aaericans double by 2025 due to increases in population, 

heldsh1p Ntes (households per population). and inc0111es. Economic 

vuiables account for about half of this increase as indicated by a 

•no econoa1c growth• projection 1n which CMtership and daily travel 

increase Just over 40S and SOS respectively. Other projections explore 

the effects of differing assuaptions regarding rates of household foraa­

tions. population growth and incoae growth. Model projections suggest 

thlt changed -.ark schedules and the reemergence of cities as growth 

areas will have only slight impacts on future travel and vehicle ownership. 
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A. The Conceptual Frawrlt 

Looki11g b1ck over tht pest 80 ye1n of U.S. history revtals tMt the 

1uto110bile his hid an extraord1Mry i'lP&Ct on U.S. society. In his first 

book on the 1ut0110b1lt Juan Flink enuaer•ttd SOM of theSe 1q,acts: 

... since its introduction in tht United Stltes 1n 1895 the 110tor 
vehicle hu been the aost signific1nt force sh~ping the develop111nt 
of aodem Mtrican ch11iut1on. 

- Henry ford crated I new class of stcaiskilled industrial worker 
1nd Ht I new stlndlrd of rauner1tton for a1n111l l•bor. 

- At geMNl Mot.,rs uftcler Alfred P. Sl01n, the decentr1Hzed, 
•ltidhis1on1l structure of the DOdern industri1l corporation. 
modem •n1g1N11t techn1qun and consu:::.r instlllment credit as 
we tno.t it were piOftffred in the 19201s. 

- Autaabile SI les beC&M the blckbon of I new cons1.111er-goods­
ortented tc:Ol•~ thlt eatrged during the 1920 1s. 

- htterns of courtship, residence. soc:i11iz1tton of children, 
ed~tion, 1110rlt hlbits, 1nd use of leisure time were radically 
altered by the adoption of the autoaobile. l 

A look &t the U.S. in the 1970 1s shows the continued fmporunce of 

the autombile to U.S. socfet;y. In 1970 Aftricans 111de 87.3 billion 

.utoaobile trips, using over 85 llillion cars. resulting in 776 billion 

vehicle ■nes of travel (VMT). Over half of 111 f•ilies owned one ar 

111 1910 ud one quarter CMled b,o or a>re. It 1s clear that the 1uu.obile 

continues to play I central role in the current day-to~ life of Alllericans. 

Beuuse of tM great historical significance of the •utmobile ud its 

continued importlnce in the present, any 1tte11pt to project its a.mtrship 

111d use 50 Yffr5 into the future should be based on a mthodology -"ich 

accounts for at least so. of the dollinant processes of societal evolution. 

This requ1reMnt is fulfilled in the current research by •pplying the general 

concept of household lifestyle. 

The household. rather thai'i the individual, 1s used for analysis 

beause decisions tii ~.·1can consuaers regarding the automobile are 

111&de on the ~is of the toul needs ind resources of each household, 
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not on the needs tnd resources of 1nd1vidu.ls. When purch•sing c1rs. the 

in,01111s of 1ll household w•g• earners •re likely to be considered as• 

single resource. Even if there 1s only one Wlge earner. ill licensed 

drivers are likely to make use of the household's automobile(s). Addition­

ally. the nms of non-licensed persons which necessitate autanobile travel 

~111 1lso affect the number of automobiles 0Wr1ed and the distance they are 

driv8". 

Al!erican households own and use their automobiles in order to partici­

pate in a wide range of activities. Thus. any explanation of ownership . 
and use of the autOIIIObile inust also attecpt to explain the participation of 

households in different 1ctivitfes. Such a requirec.ient cannot be fulfilled 

by a simple one dilllensional description of households. Rather. a broad 

™racterization of households is required. This research fills this need 

by using the concept of a household's lifestyle. Household lifestyle is 

defined in tenns of a household's size and age. the social roles contained 

within it. the resources available to it. and the density and variety of 

activities open to ft. This definition provides an extensive yet detailed 

t;ypology of households. 

Specifically. lifestyle is defined by the three general dimensions of 

househ!:lld lifeeycle stage. income and \:>cation. life cycle stage is an 

indicator of the social roles present in different household~ as well as, 

the size and age of the household. Associated with different roles 1s 

participation in various activities which in tum lead to travel. Incocne 

is recognized as the resource pool from which automobile purchase and 

operating costs are paid. Location is considered as a inNsure of the densi~ 

and variety of activicy sites surrounding a household which generate 

travel. Individually these three di111ensions provide very different but 

iaportant informatiun bearing on the ownership and use of the autolllobile 

by AIDerfcan households. In combination they provide a realistic 

framftfC>rk for projecting autOIDObtle ownership and use. 

£ 
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There 1$ an additional advantage to thts conceptualization. The use 

of a household life cycle stage typology for defining lifescyte. &llCMs 

these projections to be Ndt using the well developed set of techniques of 

mathematical demography. In this w,y the research is given a solid founda­

tion in both 1 -cross sect1~1 sense ind longitudinal sense. 

B. Projection Versus Prediction 

One point that should be made clear from the outset is the distinction 

between projections and predictions. One of the clearest stateir.ents of 

this distinctior., which is also used in this research. was set forth by 

Nathan Keyfitz (1972), the noted 1111thematical d~rapher. Keyfitz defined 

projections as the •nuineric&l consequences of the assuinpt1ons chosen.• 

Specifically. in his own field this 111eant: 

•The nllllbers (projectionsl are conditional on the ass1..1q>tions 
being fulfilled: if birth and death rates mve in a certai:1 
fashion. and n~t ■liration is of such an amount. the:t the total 
populaticn and its age-sex distribution will be such and such•.2 

ln this way projections ire stateaents of the consequences of initial 

&SSUIIIPtions and differ fro11 predictions which are statements of what will 

act~lly happen. Based on this distinction Keyfitz warns that: 

•.. the user (of population projections] is ~pically not a 
professional dellographer and he wants a prediction of what 
vi 11 actually happen in the future. The ca lcu 1 a ti on of 
future population presented as an innocent (indeed tauto­
logical) ;,rojection by its author. is acce~ted as a 
prediction by the reader.3 . - _ 

Although this discussion bY ~fitz is in the context of dellOgrapl\y ~.thereby. 

pert.ins to the population projections in this research. his C01111ents also 

apply to the ulti•te projections of ~t0110bile ownership and use presented 

in this report. Various assU111Ptions regarding several dimensions of U.S. 

sociecy that are relevant to the automobile are inade and carri:?d 50 years 

into the future. The use of the term prediction for ar.y one of these 

projections 1s v~lid only if the ass1.1111>tions underlying the projection are 

realistic. 
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C. Variables Used 

The two varttbles &ntlyzed in thh research •re tht number of &uto-

1110biles 0111ntd by l household - referred to gHtrally ts OWNrship. tnd the 

nllllber of vehicle ■flts of trntl u~ in one di,>· (OVMT) t.y • hount:old -

generally referred to ts~- These vtriables tre considered at the 

individutl household level and at the tggregate Ntional level. At the 

household level ~'1 ne referred to IS average ownership and average use. 

At the national lev,,l they are referred to u total ownership and toul 

use. 

The definitions of the three principal dimensio~ of the lifestyle 

c:onc:ept u-e presented in Table 1. Life cycle st.tge is defined fn teras 

of thrff variables - the age of the head of the household. the presence or 

absence of spouse. tnd the presence or absence of children. Pl"evious 

resetrch MS shown that these three variables provide an effective aeans 

for dbtinguishing different t_ypes of households. 4 Ho~ehold inc011e is 

defined by four broad incoa:e cltsses <$5.ooo. ss.ooo to $9.900. s10.ooo to 

$14.ooo. SlS.000+. In 1970 these classes roughly approximated quartiles. 

Loation is defined by I trichotoll!Y of urban. suburban and rural residential 

loations. 

D. Presuppositions 

In arrying out this resNrch some 1ss1.1QPtions were iwde ~ich reaained 

consunt for all the projections. Such fixed ass1,111ptions are referred to u 

presuppositions. The simpler tera of assumption is used to indtC1te 

conditions which lrt specified differently for each !"roJection. Three 

presuppositions are presented in this section - the li1.1it on inc011e effects. 

the use of cross sectional mdels .nd the continued anii!bll1cy Qf resources 

such tMt delllnd is 1lwys fulfilled. 

One of the IIIOSt iaportant upects of the lifestyle typology is the 

categor1zat1on of the incoae d1111nsion. The use of I iux1111.111 incoee class 

( $1S,OOC+)presupposes 1n eventual limit on incocne effects. Initially. 
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TABLE 1 

Dlf1n1t1on of Major L1f1st.yl1 01•ns1ons 

life CYcle Stage 

Age of Spouse Children 
Head Present? Present ? 

18 - 44 No No 

18 - 44 Yes No 

18 - 44 Yes Yes 

45 - 64 Yes Yes 

45 - 64 Yes Mo 

45 - 64 No No 

65+ Yes 

65+ No 

18+ No Yes 

Incoae 

laount of Household lncoae 

$ 

$ s.ooo - $ 9.900 

$10.000 - $14.900 

$15.000+ 

location 

Urb&n = Centr1l Ci~ - SHSA 

Subu,..,.n = Non Centr11 Ci~ - SMSA 

Rur11 ~ Non SMSA 
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growth in income from tht base period will have a positive f~ct on 

ow"ership and use. However, once tll households h1v• 1tuined the htghe~t 

income class.continued gro.,th in incoat will h1v1 no further effect. 

This presuppos f tion of 1 111111 t on i nco.r.e effects Nf lead to conserva­

tive estia&tes of ownership and ust. It h P')ssfble that growth of household 

income beyond $15.000 could lud to higher levels of o.,nersnfp and use. The 

specification of incON ts I c1tegorfc1l dtc::ensfon seeas preferable, IQ,ever. 

to the alttrMtfve specfffc1t1on of inc0111e as I continuous diaension. Such 

a continuous specification presupposes th1t 0111n1rsh1p and use grow linearly 

wfth inccae. Thus. consunt growth of fnCOl':e would le.d eventually to al 1 

households owning four c1rs 1nd driving them 100 ■iles every day. Such an 

outcoan appears highly iaprobable when one consi~ers the 1i11fts of 1 

bien~-four hour day ind speed 1 fmi ts of SS MPH. 

Another presupposition underlying these projections is represented by 

the use of cross sectfonal IDOdels of household C'#Mrship •nd use. Such 

cross secUon.1 a><!els presuppose that the ownershi;, And use patterns of 

different ~pes of households as observed in 1970 reaiain tM c.aJne over 

t1•. What is being projected then is the distribution of households 

within the life cycle stage - inCOllt - loation ~logy. Behavior in 

a,-y single class of households rellilins constant. 

A third presupposition ~utes that the supply of goods and 

services needed to support the projected levels of ownership and use 

will rise to aeet the projected delland. Thus. resource and supply 

constnfnts Always contain considerable slack. 

E. AssllrtC)tf ons 

Up to this point the discussion has focused on the interaction 

between the three d1mns1ons of household l1fes1;yle and the autollobile. 

The actual projection. however. requires th•t 1ttention be paid to the 

larger systlllls or processes which over time generate the observed distri­

bution of households across the three dimension5 of the lifestyle ~pology. 

. . . { . . 
. . . . . ,; 
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With respect to Heh of tMse s.ystells there is 1n usochted set of 

par1111eters which aust be given nuaer1ctl 1pecific1t1on. The v1lues assigned 

to these PUAINters reflect the ISSlll!ptions underlying uch projection. 

The luger s,yst .. rel,ting to the 11ft cycle suge di111nsi0ll 1s the 

det109Nphk s,ystea. This systM contains two different sets of parueters 

which ~utre specff1cttion. First, the age specific fertility rates need 

to be specified for Heh five year period. Second. the proportions by 

which households are esti111ted ff"OIQ the population need to be specified. 

lncocne. natuNlly. fs derived froa the economic systea.. However. 

rtther than construct I large 111croeconomic r.odel. the economic syste;n has 

been siaplified 

household incoae. 

to a single parameter,. the annual rate of growth of 

The l0cttion of households is the result of the interaction of both 

economic and dellogr1phic systeas. However. the detail required to fully 

IIOdel location goes beyond the resources of this research. Thus, the 

distribution of households across the locational diaension is exogenously 

specffied.s 

The use of regression in the use aodel proviC:es an opportunity for 

evaluating variables beyond those proposed within the lifestyle concept. 

Two such var1&bles ue the nunber of employed persons in the household 

and the geogriphfc region of the country. 

Another diaens1on not specifically part of the lifestyle concept but 

found to be important is tiae. The use iaodel contains vari•bles for the 

dly •nd aonth of tnvel. These dimensions 111.1st also be specified for 

e1cb projection. 
' Thirteen projections were gener1ted in the course of this research. 

The pr1nci~l re1son for hiving so any projections was to evaluate the 

sensitivity of future auta.>bile ownership ind use to changes in each of 

the diMMions of household lf fescyle. In s011e respects such projections 
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are artific11l. Paraiaeters 1ssoci1ttd with each d1•ns1on are specified 

differently froa one projection to the next, but within Heh projection 

these paNineters are held fbed th~hOYt uch projection period. In 

1ctualHy these p1r-ters ire likely to ch1nge over the course of the 

next 50 years. Th\1$ 1 the interut in these pro•~ctions lies pri•rily 

in the rellthe differences 1n 1utcaobile o..ntrsh1:, and use between 

projections ind not 1n the 1ctUi1l val ,es 1ttained. 

Several 1dd1tional projections trace the i111p1cts of siaul&ted 

societal trends. In these latter projections, puu~ters are IIIOdified 

throughout Heh projection. The interest in these projections is more in 

how the iq>Acts of the uslalld trend unfold throughout the projection 

period. 

As I benclaark for these various projections, one projection ~ 

developed bued on usUlll)tions reflecting I best guess of wt the future 

will be. The projection bued on this set of 1Ss1111Ptions is titled the 

Bise Case. This projection usaes • continU1tion of present trends in 

household forllltion,1 rise 1n fertilit;y toa level associated with ultimate 

zero population growth, H annu.1 1ncoN gro.-"th rate of 2.51 and the 

continued mveaent of Aaerian households into I suburban living environaent. 

Household eaployaent ind the distribution of travel across ti• are both 

held constant at 1970 levels. 

A brief description of the other projections follows: 

ConstrG1ned Pro~tion - The age distribution of the population is 
held fixed acco ing to the 1970 distribution. The size of the 
population is allowed to grow as 1n the Base case. 

EcoftOfflfc Projections - Four such projections are presented hiving 
annual incoae growth rates of 0%, lS, 4: and 6S, respectively. 

~raphic Pro~ecttons - Five such projections are presented. 
ree are speci ied with fertilicy rates which retnain constant 

over thl! projection period. The first of these three has 
fertiliey rates which are saaller than those in the Base Case. 
The re111ining two of these three projections have fertilizy rates 
which are brger than those 1n the Bast Case. The fourth of 
these five projections is specified with fertilicy rates which 
vary 1n a inanner so as to replicate the World War II baby booal. 
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The fifth deaogrp1h1c projection s1aaulates &n 1cc1ler1tton 1n 
the ex1stfr19 trend tow1rd single indfvidu&l households. 

Add1t1on1l Projections - Ont projection tSSIIDIS the change to 1 
four day work week. Another assU1Nts the return of households to 
the centnl cities. 

F. COllpUUtional Procedure 

the c:oinput&t1onal procedure used to analyse these 1ssumptions 1s 

u follows: 

1. The U.S. age-sex specific population was projected by five 
year incraiants to the year 2025 using the cohort coq>onent 
•thOd. 

2. Esti•tes of households were developed from the projection 
of population using a set of household proportions which 
wre projected using the Census Bureau methodology. 

3. The NM1n1ng lifesQle f1ctors of 1nc:ane ind location 
wnt proJectad for each Hf~ cycle stage. 

4. Esti•tes of future total Olfflership and use -.ere then 
CGqM,ltld by applytr.g the set of cross sectional IIOdels 
of CMWrshtp .nd use for each ltfes~le class. 

&. S....ry of Projections 

Exaai111tfon of the various projections of total ownership and use 

N¥Uls one predoainant theme - there ts very likely to be a break froa 

previous trends in the growth of ownership and use. Between 1940 and 

1970 the ncaber of 1utoiaobflesowned by Pmerfcans and the nllllber of miles 

these autmobfles wre driven grew at a constant rate. Over the next 

50 years. however. total ownership and use ue lik~l:J to continue to srow 

but 1t I decelerating rate. In fact by 2025 total ownership and use aay 

reach a stable plateau. 

Tbe buts for this deceleration in growth is due to both dealographic 

&nd KOn011ic systeas. The level of fertilit,y for the next 50 years 1s 

expacted to be very close to the level associated with zero population 

growth. The leveling of the popul1tion at a fixed size fs likely to 

occur at or just beyond the year 2025. Furthennore, the maturation of the 

baby booll progeny wfll lead to a reduction fn average travel exp«ted of 

h®seholds. 
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In the econoaic doa&in the continu.d 9rowth of household incoae will 

lead to most if not 111 households Mv1n9 1ncoats of over $15.000 (fn 

1970 dollars). Host households -.111 fall into the llllxi- tneo11e class 

and further growth in incoa will yield only IIOdest increases in ownership 

and us,. Thus, il\COIII will no longer be I bindfng constraint for .:,st 

Mtrican households. Rather the ruoer of people in the household and 

tht ti• av1il1ble for travel will uke over as the d011inant constraints on 

total <1Wnershtp and use. 

An additional conclusion. which is implicit in what has already been 

said. is that demographic factors u-e equally as iaportant as econoaic 

factors in determining future levels of automobile ownership and use. 

The variation observed in the demographic projections is equal to that 

seen in the econ011ic projections. furthel"IIIOre. daograph,c factors have 
-. 

a IIUCh more ~lex effect on the autoaobile than do eco~ic factors. 

Variation in the annual income growth rate leads to different times at 

which the limit on income effects is reached. Variations in fertility 

rates. holi,ever. can lead to accelerating growth. decelerating growth and 

even a decline in cwnership and use. 

-
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A. The Base Case 

The d910.graph1c par1Nters of the projection Nthodology consist of the 

age specific birth rites Ind household forNtion rates. A coaaon character­

iution of the birth rates ts tht total fertility rate. TFR. which h the sua 

of the 1ge specific birth r1tes (t1Ms 5 if S ye1r cohorts are being considered). 

Trn represents the number of children likely to be bom to a woaan if she wre 

exposed to the set of birth rates observed for a specific period fa ti•. The 

TFR, wn caapared to survival rates, 1s a •uure of the rate at which a 

population is growing. For example, in the U.S .• a TFR of 2. l (given current 

surviv•l rates) represents zero population growth.* The TFR between 1917 and 

1975 hit a lllXi- of 3.7 in 1957 and a ■ini.,. of l.8 in 1974. See Figure 1. 

The projection of TFR over a fifty year period is r-aturally a very tric~ 

business u this figure reveals. Indeed, it is hard to argue convincingly 

for any single future value or sequence of nlues for TFR. Thus, the selection 

of • TFR of 2.1 wu saaewhat arbitrary and was used as I convenient benchllark 

representing zpg. 

The reaaining set of dellogr&phic paraeters is related to the household 

forNtion process, and consists of a very large nUlllber of paru;eters. There 

are- eleven different ~s of proportions used in estiating households and 

nine age cohorts are considered. Thus, 99 paraaeters aust be specified. 

This wk ws C011Pleted for the Base Cue ~ employing the standard "lthodology 

developed ~ the Census ·au::·t .x-=,;:··'~ressfon ;;~ls"of''t11e · type" ln(p) • • ,,. 

Bo + B1t (wre p 1s the proportion being projected Bo and 81 are coefficients 

and t 1s ti• (years)) wre fit to cat1 for 1960 through 1976. These IIOdels 

wre then used to esti•te futu" values of the proportions. The cata 

And predicted values froa these IIOdels are presented in Sharp (1978). 

*Reference to • TFR of 2. 1 as representing zero population growth is 
s~t misleading. Actually with TFR of 2.1 a:td current survival rates, 
population IIIOUld continue to increase for 1bout the next SO years, but at 
a deceler1tfng rate. After about 2035, however. the population would rea11fn 
fixed in size. 



FIG. 1. TOTAL FERTILITY RATE 
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The 1con0111c ptrutttrs consist of the rate 1t whtch re1l in:oae 

grows, and tht number of t11Ployed penons 1n the household. The rite of 

incoae growth for the But Clse w., set 1t 2.ss. In the historie1l 

context this repres111ts tht 1ver191 rate at which re• l incoae grew 

bebMn 1951 and 1910. Set Figure 2. Ellployaent between 1960 &nd 1970 

held hirly constlnt lt about 1.25 1111Ployed persons per ·1Sehold. for 

the 8lSI cu,. IIIPlQYNnt WH held It this level. 

Loc1ti011 is dlf1ned in term of 1n urban/surbln/rurd tri-

cha~. According to several authors the proportion of the popul1tion 

living in suburbu nus will continue to grow. This trend is a result 

of the 1nneution of rural lands •dJ•cent to Ntropolitan 1rHs whicb 

will achieve suburban stltus in the caaing decades. Specifically by the 

year 2000 the population is likely to be distributed in the following 

Nltropo11tan loation illQ. 

31.41 

38.0 

~-6 

~ 

10.6S 

62.3 

27.2 

Toe tapor1l var1.t>les. day of ,tJle week &nd ac,nth of the year. reflect 
[:!; : 

the wekly Ind ye.r1,.,.,.t~~~ ~-f,{~ Q~''""i &AseiiC~se..;.;.the.,~-1~~·?';), 

proportion of travel occurring 1n each day of the week and each 1110nth of 

tht yur 1.as left constant throughout the pr ,; sction perit 

Ia tht Bue tut, both the totll nllllber of 1uto11ob1les 11. 

IMIT driven doubles 1n the course of the projection period. See 

Ind Figures 3 and 4. This increase 1s due to 1 25: 1ncruse in the 

population, an 1ncruse 1n the hetdship rate (ratio of nllllber of households 

to population) fl'OII .50 to .59. and increases in the average nUllber of 

•utoaobflts owned by households fr'Oll 1.25 ClrS to 1.44 ClrS and the 

average nUllber of 1111 ts driven froa 31. 5 DVNT to 38. 5 OVHT. 
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TABLE 2 PROJECTION Of TOTAL ANO AV£RACC tlOUSEHOl D 

AUTOl10IILE OWNERSHIP ANO USC 1975 - 2015 

USING WE CASE ASSUMPTIONS 

o..n.nhtp (Autoi) lke (DVHT) 

!fil lottl Avg. tt.H. Total ~vg. H.H. Hou~ehold_! ~ -
(1tl06) (xl09) (xl06) (lll06) 

1975 86.9 l .25 2.20 31.6 69.6 210.3 

1980 97.6 1.28 2.50 32.1 16.5 218.l 

1985 108.2 1.30 2.81 ll.9 83.1 2~'6.4 

1990 117.l l.ll l.10 ~-2 tsh.3 233.1 

1995 125.S l. lb l.~ 36.l 92.l 21'.~ 

2000 134. l 1.39 l.!>9 31.2 96.6 244.4 

142.9 1.41 3.83 37.8 101. l 249.l 

2010 151.0 1.43 4.04 38.2 1~.8 253.6 

2015 1S7.0 .. ..:,. •• l . 44 0• ••· • ~ 1.i\. t.._4.20 ,.f> .i:'W' 1t 1~38 • ..a ~~,,~~• I :., >1)•109.4 .t:i..-;,• , • . 251~5'.,._ 

2020 )(, 1.2 1.44 4. 31 38.5 112.2 260.l 

202S 164.4 1.44 4.40 38.5 1 ;-;,4 l w .3 
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FIG. 3. PROJECllON OF TOTAL AND AVERAGE HOUSEHOLD 
RUlOMOBILE OWNERSHIP 1976 TO 2026 

~ m USING BASE CASE ASSUMPTIONS 
C9 r­
~T • 
N -

at 

at co 
Gt • 
~fm 

-"" -(/) 
z 
Oat ..... ~+~ ...Ja, II) 
...JCO • _ ... -
i:: 

Zo 1 ~ 
-~ Cit • ~-· • • 
-Cit .a.. N 

N •- • a..... -:r: - (/) :c 0::: 
(/) IJ.J 
0:::Qt :z 
wat "~ zdi "?o 
~CD -
0 IJ.J 

C!> 
..J a: 
a:o o::: 
f-'CI CIW 
0~ ~> .,_. -a: 

f) ' 

~l~ Cl ,.. I I I a 

1976 1980 t 986 1990 1996 2a00 2006 2010 2016 2020 '202.6 

YEARS 



FJG. 4. 

Cl • Cl 

PROJECllON OF TOTAL ANO AVERAGE HOUSEHOLP 
DRILY VEHICLE HILES OF TRAVEL 1976 TO 2025 
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Perhaps tht ID0$t 1nt,.-.st1ng uptct of UMt But Cut 1s the Atttnult1on 

of thtst increases due to I redistribution of tht pop1Alttion into different 

lift c:yc:lt sta~s. In the count of tht projection period. the proportion 

of the populit1on 1n life cycle stages chartcterfzed by low CM1enh1p And 

use r•tes 1ncl'ffsts substantially. SN T&blt 3. Th• aost dra.t1c chlnges 

are the incruse of 9.o, 11, Life Cyele Stage I (young single 1ndiv1duAls) 

froa 6.4,: to 1S.U of 111 h:>useholds 111d the decrease of 8. lS in Life Cycle 

Stage Ill (young couples -.ith children) froa 27.3~ to 19.21 of all hous~ 

holds. The depressing effect of the 1111tur1t1on of the population becomes 

clur -.hen one holds the distribution of households across the life cycle 

stages consunt 1nd allows only the total nullber of households to increase 

IS in the S.se Cue. The results for such a Constrained Projection ue 

presented in T&blt 4 &nd Figures 5 and 6. 

Tbe redistribution of households in the Base Cut has a significant 

affect on ownenhip and use. Had the distribution of households suyed 

constant froa 1970 orw1rd, (u 1n the ConstN1ned Projectio,j then avertge 

ownership ud use wuld han risen to 1.52 cars and 42.2 OVKT. respectively. 

inst.Nd of 1.44 ens and 3e.5 DVKT. These higher rites -.ould h.lve resulted 

fn total ownership of 173.9 •ill ion cars(61 increase over the Base tue) and 

total use of 4.83 trillion DYHT (lOS increase over th! Base case). SUch a 

result is a good exaple of the coaplex effect of deliographic tactors 

on ownership and use. 

One of the llljor auses for the increase in 1verilge ownershfp Ind 

1v1r•g1 us• in the Bast Cue 1s the growth in household incoae. Evtn 1s 

households 110v1 tnto 11ft cycle stages with lower ownership 1nd use rates. 

these rites fncreue due to econoafc growth. The d~strfbution of 

bOusMolds 1cross ownership classes for 1975 and 2~5 are shown fn Table 

5. The tncoat df stribut1on for households for the two ~•rs is sho.n in 

Table 6. Thts lut table ulces clear the Haft on inc0111e effects. Even a 

modest growth rate of 2.SS results fn over th.-.e quarters of 111 households 

having incomes of over $15,000 (l970 dollars) in 2025. 
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TABLE 3 DlSTRI8UTlON OF HOUSEHOLDS ACORSS 
LIFE CYClE STAG£ Ct.ASSES 1975 - 202S 

llFE CYCLE STAGE 

!2! ..L ..!L ill ...IL ..L ..!L lli VIII .l!.. ..L 

1975 5.4 6.2 27.3 10.7 14.0 5.9 9.5 8.8 11.2 100.0 

1980 8.1 6.2 27.8 9.4 12.8 5.6 9.5 9.0 11.6 100.0 

1985 9.5 6.0 28.7 8.4 11.7 5.2 9.4 9.1 11.9 100.0 . 
1990 10.4 5.6 28.7 8.4 11.0 4.9 9.4 9.2 12.3 100.0 

1995 11.0 5.1 27.7 9.0 11.~ 5.0 9.3 9.1 12.7 100.0 

2000 11.8 4.8 25.3 10.2 12. l 5.5 8.8 8.6 13.0 100.0 

~ 12.7 4.4 22.8 11.1 13.4 5.1 8.3 8.0 13.1 100.0 

2010 13.4 4.1 21.1 11.2 14.3 6.5 8.4 7.8 13.2 100.0 

ans 14.0 3.8 20.5 10.4 14.5 6.4 9.1 8.0 13.3 100.0 
/•.,·,,. -~~\ ( " .. ,..,.. :;\~~,i ,,,;,_ : 1 .' ' '?~~~). ~---··· ~.-.. :1/: <··'"r:•!. · .,;- _· 

·~ , ;i,,, i:li 
2020 14.7 3.7 .. 20.1 ., .. k;,l,t ' -~5 ,. . .,_ .. 13.8.l',,li., 6.0 10 5 100.0 " 

·;>t • -~~.ht•·· ,~- . -:,;:~ • 

2025 15.4 3.5 19.2 9.3 12.8 5.6 11.5 9.1 13.6 100.0 
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TABLE 4 P~ECTION OF TOTAL AND AVE~ HOOSEHOLD 
AUT0.'1081LE OWNERSHIP AND USE 1975 • 2025 

USING A FIXED AGE OJSTR!BUT!ON 

Ownership (Autos) Ust (DVHT} 

Total Avg. H.H. ~ Avg. H.H. Households -
(xl06) (xl09) (>t106) 

86.9 1.25 2.20 31.6 69.6 

98.r 1.29 2.54* 33.2 76.5 

110.s• 1.33 2.89* 34.8 83.1 

120.1* 1.36 3.21* 36.4 88.3 

129.2- 1.40 3.49* 37.8 92.3 

138.l* 1.43 3.n• 39.0 96.6 

146. 9i' 1.45 4.03* 39.8 101.3 

155.5* 1.47 4.30* 40.6 105.8 

163.0* 1.49 4.51* 41.2 109.4 
• '~-9 • • · .-_, .. 

169.4* 1.51 4.68* 41.7 112.2 

173.9* 1.52 4.83* 42.2 114.4 

• • Avg .x Households 

Pop. 

(x106) 

210.3 

218.3 

226.4 
• 

233.7 

239.5 

244.4 

249.1 

253.6 

257.5 

260.3 

262.3 
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PROJtCTION Of TOTAL AND AVERAGE HOUSEHOLD 
DRILY VEHICLE MILES Of TRAVEL 1975 TO 2025 
ASSUMING A FIXED AGE DISTRIBUllON 
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TASLE 5 

Year 

1975 

202S 

TABLE 6 

~ 

1975 

2025 

31 

Distribution of Households Across 0.nership Classes 

~ 

17 

12 

Nud>er of Autorr;obii!s in Household 

! 

47 

42 

2 

37 

3+ 

6 

10 

Distribution of Households Across I".corr.e Classes 

l:lcor.:e Class 

<$S 1000 ~9.999 S10-141999 

26 28 24 

7 8 7 

t 

100 

100 

s1s 1000 + ! 
22 100 

78 100 
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B. Economic Projections 

Tht next set of projections depicts tht effect of various inc01111 

growth rates on ownership and use. Growth rates of Ol. 1:. 4: and 6: 

were spe<:ified in these four projections. Tht remaining variables were 

left as per the Base Case. 

These various gnNth rates led to a wide range of ownership and use 

levels b,y the year 2025. SH Tables 7 to 10 and Figures 7 to 14. The 

No Growth Projection driven entirely by population growth and its spatial 

redistribution into suburban areas. had final values of total ownership and 

use of 130.0 million aut:mobiles and 3.18 trillion OVHT, respectively. 

These values represent increases of 43.2: and 52.11 respectively over 1975 

values. Here again we see the effect of the redistribution of the population 

into life ~cle stages with low ownership and use rates: the number of 

household!'- increased by S4.41 beMen 197S lnd 2025. This increase was 

far greater than the increases in ownership and use. 

This effect is highlighted by the chanses in average household 

ownership and average household use. Save for 1110mentary pauses.they 

both decreased throughout the projection period from 1.20 to 1.14 

automobiles per household and from 30.0 to 27.8 OVHT per hoi,sehold. 

The 11 Growth Projection yielded considerably higher values of total 

ownership and use by 2025. Total cwnership increased by nearly three 

quarters from 85.1 million autos to 148.2 million. Total use increased by 

almost four fifths from 2.09 trillion OVHT to 3.18 trillion OVMT. Average 

household ownership and use rose rapidly over the first thirty years of th~ 

projection period due to the 11 inc01r.e growth rate. Subseq~ent1y. they 

both leveled off at 1.30 aut01110biles per household and at about 33.7 OVMT 

per household. 

A grbwth rate of 4S led to still higher values for both total and 

average hou~chold ownership and use. Total ownership almost doubled from 

88.4 million to 171.5 million. Total use experienced a similar increase 
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TA8lE 7 PROJECTION Of TOTAL AND AVERAGE HOUSEHOLD 

AUTONOBILE OWNERSHIP AND USE 1915 - 202S 
ASSllUNG A OS ANNUAL INCOME GROWTH RATE 

Owntrship (Autos) UH (OYMT) 

Totll Avg. H.H. l2!!1 A~. H.H. Households 

(xl06) (x109) (x106) 

83.8 1.20 2.09 30.0 69.6 

91.l 1.19 2.26 29.6 76.5 

98.2 1.18 2.44 29.4 83.1 

103.8 1.18 2.60 29.S 88.3 

108.4 1.17 2.72 29.5 92.3 

113.5 1.18 2.83 29.3 96.6 

119.2 1.18 2.96 29.2 101.3 

124.1 1.17 . •, 3.06 28.9 105.8 
. ! ', ". ~ 

!!?.:.. 
(x106) 

210.3 

218.3 

226.4 

233.7 

239.S 

244.4 

2.i9.1 

253.6 
"'·t4i-t'~ • . ,~~-- •,;;i ~ ·.·, -~f'•~•'.',C~~ •, ·_,~~~l:~;, ~.i,-, •. : ~-~---, ,; ,:.t,,.;,·. 

127.3 1.16 3.13 28.6 109.4 257.5 

128.9 1.15 3.16 28.2 112.2 260.3 

130.0 1.14 3.18 27.8 114~4 262.3 

:1,:.~ 

J ~i~ .... 
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FIG. a. PROJECl I ON OF l 01 AL AND AVERAGE HOUSEHOLD 
DA IL Y VEH I.CLE MI LES OF TRAVEL 1975 TO 2025 
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TABLE 8 PROJECTION Of TOTAL A:10 AVERAGE HOUSEHOLD 
AUTON08ILE CMNERSHIP A:,o USE 1975 - 2025 
ASSU41NG All AhNUAL WCOME ~OOH RATE 

0-nership (Autos) Use (DVHT) 

Total Avg. H.H. ~ Avg. H.H. Hous~holdS -
{)r.106) (xlo9) (xlo6) 

85. l 1.22 2.14 30. l 69.6 

93.7 1.23 2.36 30.8 76.5 

102.4 1.23 2.60 31.3 83.1 

109.5 1.24 2.81 31.8 88.3 

116.0 • 1.26 3.00 32.5 92.3 

122.8 1.27 3.17 32.9 96.6 

130.3 1.29 3.l'J 33.2 101.3 

137.1 1.30 3.54 33.5 105.8 

142.2 1.30 . 3.68 33.7 109.4 

145.3 1.30 3.77 33.6 112.2 

148.2 1.30 3.85 33.7 114.4 

f22.:. 
(xl06) 

210.3 

218.3 

226.4 

233.7 

239.5 

244.4 

249.1 

253.6 

257.5 

260.3 

262.3 
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TABLE 9 PROJECTION Of TOTAL ANO AVERAGE HOUSEHOLD 
AUTOH081LE OWNERSHIP ANO USE 1975 - 2025 
ASSd4lkG A 4S AN.'UJAL IHCOH£ ~TH RATE 

Owne~hip (Autos) Use (OVHT) 

Toul - Avg. H.H. fil!l Avg. H.H. Househo 1 ds. 

(x106) (xl09) (xl06) 

88 .. 4 1.27 2.26 32.4 69.6 

100.9 1.32 2 .. 62 34.3 76.S 

113.2 1.36 3.00 36.l 83.1 

123.8 1.40 3.34 37.9 88.3 

132.3 1.43 3.59 38.9 92.3 

141.1 1.46 3.83 39.6 96.6 

150.2 1.48 4.06 40.1 101.3 

158.3 1.50 4.26 40.3 105.8 

164.3 1.50 4.42 40.4 109.4 

168.4 1.50 4.53 40.4 112.2 

171.5 1.50 4.61 40.3 ll4.4 

~ 

(xl06) 

210.3 

218.3 

226.4 

233.7 

239.5 

244.4 

249.1 

253.6 

257.5 

260.3 

262.3 
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FIG. 12. PROJECT I ON OF l 01 AL AND AVERAGE HOUSEHOLD 
DAILY VEHICLE MILES OF TRAVEL 1975 TO 2025 
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TA8lE 10 PROJECTION OF TOTAL AND AVERAGE HOUSOOLO 
AUTOM08lt.E OWNERShlP ~ID USE 1975 - 2025 
ASSUMING A 61 ANNUAL I:&CONE 6it0WTlt RATE 

Ownnship (Autos} Un (DVKT) 

IgU] Avg. H.H. ~ A!9. H.H. Households 

(xl06) (x109) (x106) 

90.7 1.30 2.34 33.7 69.6 

105.0 1.37 2.78 36.3 76.S 

118.3 1.42 3.19 38.4 83.1 

129.2 1.46 3.52 39.9 88.3 

1~7.9 1.49 3.77 40.8 92.3 

146.6 1.52 3.99 41.3 96.6 

155.2 1.53 4.21 41.S 101.3 

162.9 1.54 4.40 41.6 105.8 

1o8.2 1.54 4.54 41.5 109.4 

171.6 1.53 4.63 41.3 112.2 

174.0 1.52 4.69 41.0 114.4 

Pop. 

(xl06) 

210.3 

218.3 

226.4 

233.7 

239.5 

244.4 

249.1 

253.6 

257.5 

260.3 

262.3 
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from 2.25 million DVHT to 4.61 million DVHT. Average household ownership 

rose to 1.5 autoinobiles per household and aver19• household use rose to 

about 40.4 DVHT per household. 

The final economic projection depicted an extremely high rate oi 

growth in inc01De. 61. In this projection the limit of income effects is 

actually attained. Only modest gains were aiade in this projection over 

the 41 Growth Projection. The greatest difference between the 61 Growth 

Projection and the 4i Growth Projectio~ is the shorter tiine it took the 

average rates of ownership and use to reach the plateau of values described 

in the previous projections. Total ownership eventually rose to a value 

of 174.0 million automobiles. only 2.5 million automobiles over the 4: 

Growth Projection. Total use ultimately reached a value of 4.69 trillion 

DVMT. only .08 trillfon DVHT over the 4: Growth Projection. Average 

household ownership reached a plateau of 1.52 automobiles in the year 

2000. Similarly average household use reached a plateau of Just over 

41.3 DVHT. 

C. De:nographic Projections 

The Demographic Projections depict the effects of changes in birth 

rates and household formation rates on ownership and use. As with income, 

a wide range of parameter values were specified in five different projections. 

Three projections depict the impact of constant.) Q_talfer~ilHY Rates (TFRs) 
• • • " · , - _4.L ,--~ -:~ ., ... ( ..... !:-,, '-4, • • - •• ....... . • 

of 1.9. 2.5 and 3.0. Two additional projections are spec-Pied by continuously 

varying parameters. One of these. the Baby Bo0111 Projection, duplicates 

the age specific birth rates observed over the period 1935 to 1975. This 

projection 1s •ant to replicate the changes in fertility associated with 

the Y:>rld war II baby booa. The other projection. the Household Transition 

Projection, depicts the transition of American society to a future in which 

the doa1nant household configuration is the single individual household. 

While one would not expect the age specific birth rates to remain 

fixed over the next fifty years, the use of a fixed regime of fertility. 
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characterized by its total fertility rate. ts useful for illustrative 

purposes. In the 1.9 TFR Projection. we see a population 

growing at a rate which will eventually lead to population decline. With 

• TrR of 1.9 and a fixed set of survival rates. population reaches a 

maximum in 201S and thereafter declines. Interestingly enough. because cf 

the maturation of the population into older single individual households. 

and because of the continuation of the historical trend toward single 

individual households 11110ng younger persons. the number of households 

does not reach such a maximum. 

With inco.'ile effects beginning to reach their limit and the leveling 

off of the number of households. ownership and use also level off at 

around the year 2015. See Table 11 and Figures 15 and 16. Total ownership 

reaches a ceiling of approximately 151 million automobiles. Total use 

reaches a maximUAI of approximately 105 trillion DVMT. 

The larger TFR of 2.5 leads to an ever expanding population. 

Population increases at an almost constant rate of 11.5 million people 

every 5 years. The number of households grcws at a somewhat less than 

constant rate around 6 million households every five years. Average 

ownership and use follow alinost identical paths as in the 1.9 TFR 

Projection. Due to the expanding number of households, however. owner­

ship and use reach values of 192.2 million automobiles and 5.13 trillion 

DVMT by the year 2025. See Table 12 and Figures 17 and 18. 

Whereas the 2.5 TFR Projection exhibits almost constant growth over 

the projection period, the 3.0 TFR Projection shows total ownership and 

use growing at an acceleratf ng rate. By the end of the p~Jection period, 

the total number of automobiles owned by American households fs increasing 

at almost 20 million cars every 5 years co~pared to 11.7 million in the 

beginning of the projection period. Total use 1s increasing at a half 

trillion DVMT every five years compared to 0.3 trillion in the beginning of 

the projection. This high growth rate at the end of the projection is due 
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TABLE 11 PROJECTION OF TOTAL AND AVERAGE HOUSEHOLD 
AUTOHOBILE OWNERSHIP A.~O USE 197S - 202S 
ASSUMING A TOTAL FERTILITY RATE OF l. 9 

Ownership (Autos) Use (DI/MT) 

.!2!!l Av9. H.H . Total Avg. H.H. Households 

(x106) (xl09) (x106) 

86.9 i.2S 2.20 31.6 69.6 

97.6 1.28 2.50 32.7 76.5 

108.2 1.30 2.81 33.9 83. l 

117.3 1.33 3.10 35.2 88.2 

124.6 1.36 3.33 36.3 91.7 

131.8 1.39 3.53 37.2 94.9 

139.0 1.41 3.72 37.8 98.S 

145.2 1.43 3.88 38.2 101.8 

149.2 1.43 3.99 38.4 104.1 

150.9 1.43 4.04 38.4 105.2 

151.2 1.43 4.05 38.4 105.6 

~ 

(x106) 

208.8 

215.0 

221.3 

226.6 

230.3 

232.7 

234.4 

235.7 

236.1 

235.4 

233.7 
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TABLE 12 PROJECTION OF TOTAL ANO AVERAGE HOUSEhOLO 
AUTON08ILE O'-'NERSHIP A.-.o USE 1975 - 2025 
ASSUMING A TOTAL FERTILITY RATE OF 2.5 

O..nership (Autos) Use (DVHT) 

Total Avg. H.H. Total Avg. H.H. Households -
(xl06) (xlo9) (xl06) 

86.9 1.25 2.20 31.6 69.6 

97.6 1.28 2.50 32.7 76.5 

108.2 1.30 2.81 33.9 83.1 

117.4 l. 33 3.11 35.2 88.3 

127. 1 1.36 3.39 36.2 93.6 

138.6 1.39 3. 71 37. 1 99.9 

150.8 1.41 4.03 37.7 106.9 

162.5 1.43 4.34 38.2 113.8 

172.8 1.44 4.62 38.4 120.2 

182.4 1.44 4.87 38.5 126.5 

192.2 1.44 5.13 38.5 l.33.1 

Pop. 

{xl06) 

213.5 

224.9 

236.7 

247.8 

258.2 

268.8 

280.3 

292.3 

304.1 

315.7 

327.2 



FIG. 11. PROJECT I ON OF TOTAL A~O AVERAGE HOUSEHOLD 
AUTOMOBILE OWNERSHIP 1975 TO 2025 
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solely to the expanding population 1s 1v1rag1 household ownership and use 

have leveled off at 1.45 autOIIIObilts per household 1nd 3.0 .S OVMT per household 

respectively. 1t &round tht year 2015. S11 T1blt 13 1nd figures 19 and 20. 

It is 1pp1rent froa these three dtt1109raphic projections and the 

preceding tconaaic projections. that demographic processes play an equally 

significint role with respect to the automobile as do econ0111ic processes. 

The range of final values of toul ownership and total use was greater for 

these dellographic projections than it was for the economic projections. 

Furthen::ore. the demographic projections revealed much greater variation in 

the rates at which ownership and use changed than did the economic projections. 

Higher or lower annual fnc0111e growth rates led only to varying rates at which 

fnco:ne effects reached a liait. Varying the total fertility rate, however, 

led to accelerating, steady and decelerating rates of growth. 

Two additional demographic projections depict two different 

demographic trends. The first proj~tion re?licates the age specific 

birth rates observed over the pre-to post-World War II period. This 

projection shows the impact of the recurrence of such a swell in 

fertility. The paths of total ownership and total use observed in this 

projection are similar to the 2.5 TFR Projection. While there are 

slightly higher rates of increase in .ownership an1 use .at the end of the 
- • ' i;1~~::-:..:\~~~~tr'· ~~> . 

projection period as compared to ihe 2.5 TFR Projection, overall, in 

terms of both average and total, the Baby Boom Projection comes very 

close to the 2.5 TFR Projection. See Table 14 and Figures 21 and 22. 

The Household Transiticn Projection depicts a transition of household~ 

from the nuclear family household toward the single individual household. 

This transition is ass1.111ed to occur between 1975 and 2000. The asslllllld 

future values of the household formation rates for this projection appear 

in Sharp (1978). These household formation rates lead to . 57S of all 

households being headed by single persons by the end of the projection 

-------------------■-
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TABLE 13 PROJECTION OF TOTAL AND AVERAGE HOUSEHOLD 
AUTOHOBILE OWNERSHIP ANO USE 1975 - 2025 
ASSUMING A TOTAL FERTILITY RATE OF 3.0 

Ownership (Autos) Use (DVKT) 

Ig_w_ Av9. H.H. Total Avg. H.H. Households 

(xto6) (xto9) (xl06) 

86.9 1.25 2.20 31.6 69.6 

97.6 1.28 2.50 32.7 76.5 

108.2 1.30 2.81 33.9 83. l 

117.5 1.33 3.11 35.2 88.4 

129.2 1.36 3.45 36.2 95.3 

144.3 1.39 3.86 37.0 104. l 

160.6 1.41 4.29 37.7 113.9 

177.0 1.43 4.73 38.2 123.9 

193.0 1.44 5.16 38.4 134.2 

210.4 1.45 5.61 38.5 145.6 

229.9 1.45 6.11 38.5 158.5 

Pop. 

(xto6) 

217.4 

233.2 

249.5 

265.5 

282.2 

301.l 

322.6 

345.9 

370.Z 

395.9 

423.8 
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TABLE 14 PROJECTION OF TOTAL /Jlil AVERAGE HOUSEHOLD 

AUTOH08ILE OWNERSHIP A.~O USE 1975 - 2025 
ASSUMmG WORLD WAR II BABY i300H FERTILITY RATES 

Ownership (Autos) Use (OVM7} 

Total Avg. H.H. Total Ava. H.H. Households ~ -
(xl06) (xl09) (xl06) (x106) 

88.6 1.25 2.25 31.8 70.8 213. l 

100.0 1.28 2.57 3Z.8 78.4 219.9 

111.3 1.30 2.~o 33.9 85.5 229.2 

120.8 1.33 3.20 35.1 91. 1 238.4 

129.0 1.36 3.45 36.3 95.2 247.9 

136.4 1.39 3.66 37.2 98.4 250.3 

145.0 1.41 3.89 37.7 103.1 276.4 

154.2 1.42 4.12 38.0 108.6 294.7 

162.7 1.43 4.ZS 38. 1 114.2 307.5 

172.9 1.43 4.62 38.1 121.3 317.8 

186.3 1.42 4.96 37.9 130~9 323.2 



FIG. 21. PROJECTION OF TOTAL AND AVERAGE HOUSEHOLD 
AUTOMOBILE OWNERSHIP 1975 TO 2025 
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period. In the Base Case. single heads represented only 43.7~ of all 

household heads by the end of the projection period. See Table 15. 

According to this projection averlge household ownership and use 

drop by over 10: between 1930 and 1985. the period of most rapid transition. 

The number of households. however, increases by over 23~ for thf same 

period. Thus, the drop in avera9e househoid ownership and use is compensated 

for by the concomitant increase in the nurn~er of households. This counter 

effect produces values of ownership and use which are very sirailar to those 

observed in the 1.9 TFR Projection. (Remember that this projection assumes 

a total fertility rate of 2. 1). The total number of automobiles owned by 

American hcuseholds over the course of this projection 1s slightly greater 

than the number owned in the 1.9 TFR Projection. Total DVHT, however. is 

slightly lower than in the 1.9 TFR Projection. Thus. it appedrs that 

such a household transition has 1110re of a depressing effect on use than 

it does on ownership. See Table 16 and Figures 23 and 24. 

D. Return To The Cities Projection 

A popular notion currently being discussed in the media is the 

return of American households fn large numbers to the eentral cities of · 

the U.S. The basis for sucn 1n idea is an expected jump in the cost of 

energy. It is anticipated that thfs increase in _the cost of energy will 
l_..,._ ;; : ·-~~• ·,.-J~j; __ -...•. , .• _. ·, , -_ \)1.· :· _ , , :J, 

lead directly to higher costs ofJautolllObile travel, As well as fndirtctly 

to higher costs of new housing fn suburban 1r111. According to this v1ew·, 

the closer proximity of 1ctfvftfts and the existing stock of housing 1n the 

cities will gfvt th11111 signfficant advanuge over suburban 1re11 in 

Attracting households. Of course such I trend, 1f 1t were~ occur, would 

represent a revers1l of tht net •fgr1tion flows of the put 11ver1l decad.s. 

However. bec1use of the recent 1ttention gtven to this f dH and the 

seemfng reason1bleness of 1ts underlying arguments, its inclusion in this · 

research is Justfffed. 
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TABLE 15 DISTRIBUTION OF HOUSEHOLDS ACROSS THE LIFE CYCLE STAGE 
TYPOLOGY 1975 1 2000, and 2025 ASSUMING A HOUSEHOLD TRANSITION 

1975 2000 2025 

Base Household l'Jse Household Base Household 
LCS Case Ir!!!.:. fill. !!!n_ f.fil !!:!!!.:.. 

J 6.9 6.9 H.8 15.4 15.4 13.8 

II 6.2 5.9 4.8 3.4 3.5 3.0 

III 27.3 26.3 25.3 18.7 19.2 16.4 

IV 10.7 10.3 10.2 7 .1 9.3 6.8 

V 14.0 13.4 12. 1 8.4 12.8 9.8 

VI 5.9 6. 1 5.5 10.9 5.6 12.4 

VII 9.5 9.7 8.8 5.8 11.5 6.8 

VIII 8.8 9.4 8.6 12.7 9. 1 14.2 
~ C',••• , •' ~ ~ ••'c} • ><•••••• .,.,• • ,',''· ' j• c · •"-• •~Ct, ' -.•. ,', , .. • •, • . • 

"t ~ i. ,.,~ ,, "'-·1 - "::r.::;~~ ~. i~, ... ~~fi:.!~. tll,~~-,~tN--"f;,,i,,~ 1·.~ _ll~ ' .it,~ ';·' • ~~~·.,·~ ·~~(it ···••,:·~if 
•• ' • • ,• • .- •• •.· . ' ':, ' ,· ,.. • • .., . __ ,1 .-: ., • • \ / _.1··•-,: ~. ---~-"'-~~ ... :. ~: . 

IX ..l!.:l ..!L.l .lli ..lLl ..ll:J. ..!!i..t 
100.O 100.O 100.0 1OO.O 1OO.O 100.O 
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TABLE 16 PROJECTION OF TOTAL A:lD AVERAGE ~OUSEHOLD 
AUTONOBILE OWNERSHIP A.'40 USE 197S - 2025 
ASSUMING A HOUSEHOLD TRANSITION 

Ownership (Autos) Use (DVHT) 

Total Avg. H.H. Total Avg. H.H. Households 

(x106) (x109) (xl06) 

87.6 1.23 2.20 31.0 71.1 

97.4 1.26 2.47 31. 9 77.5 

111.8 1.17 2.65 27.6 95.7 

121.0 1.18 2.90 28.3 102.1 

128.3 1.22 3. 11 29.6 105.3 

135.8 1.25 3.32 30.6 108.6 

143.4 1.28 3.52 31.3 112.3 

150.3 1.30 3.69 . 31.9 .. 115.8 -

155.4 1.31 3.83 32.3 118.7 

159.1 1.32 3.94 32.6 120.9 

161.8 1.32 4.01 32.7 122.7 

fE.e.:.. 

{xl06) 

210.3 

218.3 

226.4 

233.7 

239.5 

244.4 

249.1 

253.6 . . . -~ ... ~;'rj . 

257.5 

260.3 

262.3 
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FIG. 24. PROJECT I ON OF l OT AL AND AVERAGE HOUSEHOLD 
DAILY VEHICLE MILES OF TRAVEL 1975 TO 2025 

QI g ASSUMING A HOUSEHOLD TRANSITION 
QI • 

• ('I) 

e0T• 

QI+~ QI • 
• 0, 

II) ('I') 

- +r-(l)g "? 
z. co 
a~ ('I) -_J 
_J - C9 
a::C9 U) 

t-'1! 
. ., 

P) ('I') 

z 
• • - t-

., J:: 
t,-CSI "!> 
1::0? t,aCl 
>N .., 
a w 

C> 
_J cr 
cr r-a:: 
t-QI -w 
00? "> 
t-- ~cc 
E> 4 

at 

~ 

__.,,,,,---

~,:: 
CD N I I I I I 

1915 1988 1985 1990 1995 2000 2005 2010 2015 2020 2025 

YEARS 

°' • 



65 

The return to th~ Cities Projection was implemented by specifying a 

soi reduction in the proportion of the population currently (1970) living 

outside central cities. This loss fn proportion w<iuld be gained by the 

C!ntral cities. Thfs redistribution of the population is assumed to 

occur over the first half of the projection. 

The assUA1ptions of this projection lead to a modest decline in total 

OVHT relative to the Base Case. See Table 17. By the end of the projection 

period. total use has beached 4.21 trillion DVMT. Average travel per 

household has risen to 36.8 DVHT. (Total ownership is unaffected from th~ 

Base Case due to the nature of the ownership model.) 

One qualification which this conclusion deserves is that the definitions 

of urban. suburban. and rural is somewhat approximate. Thus. this result 

should be taken as tentative. A 1110re accurate definition of the location 

dimension in terms of densffy and variefy of activify might lead to 

sCXDeWhat different results. On the other hand, one should not lose 

sight of the fact that lf fe cycle stage. income, time and employment 

account for a great deal of the explained variation in travel behavior. 

and that. havfng controlled for these variables. there is little difference 

between households fn the three locational cl1ss1s. A redifinit1on of 

location fs not likely to change this fact. Thus.en increase in the 

proportion of households living in central cft1ts will probably not br1ng 

about much of I savings in DYMT. 

E. Four O,y Work W.tlc 

A trend which IHN 11kt1y to continue h the contraction of tht 

work Wtk. The ult1Mtt OUtcOIII of thh trend could concehtbly be the 

four day work wek. In order to 1v1l111tt the impact of such • trend. 

the Four Day Work Week Projection was developed. 

The transition to a four day wort week was assumed to be COlr',pleted 

by t ;~4 y11r 1990. All other .,.rueters were set u in the Base Cast. 
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TABLE 17 PROJECTION OF TOTAL AND AVERAGE HOUSEHOLD 
AUTOMOBILE OWNERSHIP A:10 USE 1975 - 2025 

ASSUMING A RETURN TO THE CITIES 

Ownership (Autos) __ _!!5e ( DVMT) 

Total Avg. H.H. Total Avg. H.H. Households 

(x106) (x109) (x106) 

86.9 1.25 2.20 31.6 69.6 

97.6 1.28 2.49 32.6 76.5 

108.2 1.30 2.77 33.4 83.1 

117.3 1.33 2.99 33.9 88.3 

125.5 1.36 3.20 34.6 92.3 

134.1 1.39 3.42 35.5 96.6 

142.9 1.41 3.65 36.1 101.3 

151.0 1.43 3.86 36.S 105.8 

157.0 1.43 4.02 35. 7 109.4 

161.2 1.44 4.13 35.8 112.2 

164.4 1.44 4.21 36.8 ll4.4 

~ 

(x106) 

210.3 

218.3 

226.5 

233.7 

239.5 

244.4 

249.1 

253.6 

257.5 

260.l 

262.3 
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The effect of the four day wo,k week on total travel was surprisingly 

slight. Total DVHT increased by only I small amount over the Base Cue. 

See Table 18. This IIIOdest increase was partially due to a 6.7: decrease 

in work travel being offset by a 4.si increase in social leisure travel. 

Here again. however. s01111 qualifications are necessar-J. Because the 

day of the week dimension was only one of several expl~natory dimensions 

of travel. the impact of a four day work may be underestimated. The 

decrease in work travel was not one fifth as one might expect from the 

loss of one of five work days. On the other hand. the increase in social 

leisure travel was not one half as one might expect frcm the addition 

of one day to the normal two day weekend. 

The sign of this change in total OVt-lT.however. is less open to 

qualification. Social leisure trips. which occur primarily on weekends. 

are considerably longer, on average, than are work trips which occur 

primarily on weekdays. Furthermore, the effect of three continuous 

days of leisure time 1111y have• synergistic effect on social leisure 

travel. Households 1111y drive longer distances to recreational sites. given 

1 three day weekend. Thus, 1 four day work week is likely to c1u51 

a .!!!! increase in total travel by American households. 

The results of tht preceding section wert ,,nerattd from• fafrly COIIPltx 

and dh1rs1 set of IIIOdell. Part JU prtsen:s a dhcuufon and crf tique of 

these 110d1ls along with 1ugge1tfon1 for future rt1t1rch. Four uJor 

IIOdelfng efforts were undertaken fn thf1 study and each wfll bt df1cu11ed 

separately. The four pr1ncfpa1 IIOdels Wtfdl wtrt developed art: 

1. Household Projection Model 

2. lncoae Projectf on Hodel Ownership 

3. Model 

4. Use Model 

A final section will brfefly descrfbt the cuu and software used 1n thh 

stud,)'. 



68 

TABLE 18 PROJECTION Of TOTAL A:•~ AVERAGE HOUSEHOLD 

AUTONOBILE OWNERSHIP A:10 USE 1975 - 2025 
ASSUMING A FOUR DAY WORK WEE!< 

• .. 

Ownership (Autos) Use (DVHT) 

!fil ~ Avg. H.H. Total Avg. H.H. Households ~ 

(xl06) (xl09) (xl06) (xl06) 

1975 86.9 1.25 2.20 31.6 69.6 210.3 

1980 97.6 1.28 2.51 32.8 76.5 218.3 

1985 108.2 1.30 2.85 34.3 83. 1 226.4 

1990 117.3 1.33 3.12 35.4 88.3 233.7 

1995 125.5 1.36 3.36 36.4 92.3 239.5 

2000 134.1 1.39 3.60 37.3 96.6 244.4 

2005 142.9 1.41 3.83 37.9 101.3 249.1 

2010 151.0 1.43 4.05 38.3 105.8 253.6 

2015 157.0 1.43 4.21 Ja.5 109.4 257.5 

2020 161.2 1.44 4.32 38.6 112.2 260.3 

2025 164.4 1.44 4.41 38.5 114.4 262.3 
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A. Household Projection Hodel 

Households were projected by coupling a population p:·ojection model 

with a household proportions model. The two models are very different and 

will be discussed separately. 

Population Projection Hodel. The population model made use of 

the cohcrt component method of projecting population.8 This method 

explicitly recognizes two underlying demographic processes: birth and 

death. (The U.S. population is assumed to be closed. so migration is not 

considered.) Specifically. birth rates and survival rates are computed 

for some base period for various age-sex classes. These rates are then 

specified in a set of equations which are used to carry the population from 

an initial year. t. forward At years into the future. 

The entire set of equations may b~ specified fn matrix notation as: 

The matrfx on the left hand sfde is composed of four submatrfces. A1 
r.ontafns the fert1lity and survival rites describing the births of female 

children to lfvfng fe1111les ind tho survival of these s1me ltving female~ 

into the next period. A2 is• null Ntrtx. A3 contains fertility rites 

describing the births of 1111le children to 11v1n9 ftn11les. A4 contains 

1urvfv1l rates describing the 1urvfv11 of 1fvfng 111111 into tht next 

period. pf 11 1 column vector cont1fnfng th~ age sptcff1c female popula­

tion for the specfffed year. p• 11 1 colwM vector cont1fnfng tht age 

specff1c Mlt population for the spectffed Y••r. 

Of the two sets of rates •ntfened above the fert111ty rites ire of 

gl'\--ter stgntffcance to the proJtetton because they represent I feedblck 

11Kh1nh•: FtNle children born tn the cyrrent period repruent •n 

increase tn the pcpulatfon. but they also h•v• cert11n prob,bility of 
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bearing children themselves in su!>seqL•ent periods. Survival, on the other 

h,.nd, does not ~ve this feedback effect. Furthermore, the range of values 

within which future fertility ntts are likely to fall correspond$ to a c:ll.1.:h 

wt~•r r.snge of r.stes of growth for the population as a whole then does th# 

range of values wfthtn which survival rates are expected to falt. 9 For 

these reasons this research hcls tmpletaented a population projection 110del 

which al lows only tor the aianipulation of fe,·ttl 1 ty rates. 

While tt,e role of fertility ts well un~erstood, the forces which 

drive fertility and uuse it to change art generally not well understood. 

6euuse of this situation, this research will specify ftrtili~ r•tes 

e.xo9•'10usly. Save for the Baby Boom Projection, one regi111e of age specific 

fert01ty rates will ~ used for all proJtct1ons. In each of the dtm0graphic 

projections these rates will~ 11111ltiplt1d by a scalar const•nt to yi•ld 

dffferent tout fertility rates. 

Household Pr?po,.tion, Hodel. Tti. method uud 1n thh ruun:h to 

?roJect household proportions w.1 developed from a procedure used by the 

Census 8ure,u. 10 A cross 1ectfon.tl model 11 used to allocate the adult 

populatio" to vartou1 types of ttou.1hold1. TM allocatton1 ,,.. based upon 

• sequence of prc-s,ortton1. Th?11 propor~1on1 •r• proJtcttd by 1 1et of 

t1N 11r111 model• (P • eap (10 + 11) where p 11 ~ prop~rttOft betng 

pfOJect1d, e
0 

and 11 ,,., n~fNtef p1r•1t1r1 •nd th ~tint tn . .v11n.) . Tt.e 
I • ·--••;"•,'(~~""':1),.; ~ .. .~•. j! .. ~,;;,,.. • • • JJ.•~•-- - • Ef.~~•J'I'-\• ►:.~ ~ ' . •- '.l•, _:.,~\_,._~ •. ; ;;.tu,•.{1, ~ . 

P'OJtcttd teqwnc.. of propo,Uont h '"" epp1 ltd 10 '"' prtJ.cttd '~'•'''" 

t, yf,ld. proJtCCton of t.ovtffl01dt, Thi,, •• , •• of hovteho1~• wht,h ,,.. 

c0111puttd ''°"' u,, ,opw)atfon h thown tn "'""' H, 

A1 h appa,,nc frofft u.11 tto,,,, u.. retu1 t.ant tht uttgo,111 or 

hou1thold1 4o not Ntc~ perl1cc11 with the ntn, cl,1111 ot ,,,. floutthnld 

ltte cyc1• tt,,- l,001011. In ordtl· t.o dtrhe t1UNtt1 of the n~, ot 

hMtholdl '" NCh 11,, cycle .,,o,, two o,er1tton1 .,,.. ,.., •• ,.,1, ,.,.,. 

Nrr ;td cou,ltt '"' tQ N p,rtUfoM4 H•~ .. ,.,.,,d couplo with chfld,.fl •"' 

Nrrttd coyplet w1UIOut cM14,-, The .. ,uitN wu car-r1ed ovc u1t119 1'70 
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FIG. 25. CENSUS BUREAU PROCEOUKE ft1R CWllfJNG HOOSEHOLOS 
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FIG. 25. (cont.) 
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proportions. Second. •~e cohorts ind sexes wtre sun:wd to yi~ld the n~r 

of hc>Yseholds in ••ch of the nine cl•sses of the i1fe cycle ~t4gt ty~logy. 

The proudures Just described •re ver;J close to the p,·o,.:durc?s to l "-' •cd 

by the ~sus BurHu. TIie difference h d~ to siir.;>1Hi,.ations ~de in t~i~ 

res••rch ind hence. some loss of deuil. Fut.41re rest•r,h might consi~r ~ 

.,,.. deu,lcd pr'1>Cadunt e.g. use single year cohorts inst~ad of fiv~ yu4r 

cohorts. 

There Is, hclwever • .,, improvement th.• t ~•s beyond UI~ •Jd It 1 on u f 

deulls ind w~1ch '-Ould repres•nt • subst•ntl•l Improvement in tho 

proJectton of "°"stboldi. One of U.. r~ulf""4rnls for projectln~ 

p011uhtton h • projection of future f1:rt111t1 . lhot rueth"'' us<'d by th'-' 

Census lure,u Nkas use of • ftud tlmt"') p•ttarn ot fere.11, ty •11J 

1pp1tu to Utt# p.itt.rn. • coir.plet"d cohort f,rttllt1 '4tr. Tno timing 

paU~rM ustd by ,.,_ c.-~u~ Buro,u wro develoPf'J by ,\n•l'-'1 J. Co.tltt .,,d 

T. J4N1 Tr,,u,IL 11co,te ,,-., Tru1~el1 1apl.-nt.1il, llk>dol or ft!rttlU.v 

whtc~ rtco9nf1o4 fer&fllty •• ~ln9, proc••• •~1oct•t~d wfth n~rrl•~· 

fhu,, U..tr ••• of re,ct1tt1 t, CCIIIIPO\td of t.> CUlllpoo.nts: Of\41 for 

ftUS,U,1tCy IM OM,.,. t1rtltH1 wtUttn ll4"rt,c,;e or llupll .. 1 ttfrtlltt1, 

Tttvi, • to,fc ...,,. ,UM ,.,1, .. ff>f' tuwr11 ,,.,.,., ~ h lhff 111~,t•• 

Mnt,u~ ot • NuttMlit prtJffC _Uon 111,w11J -•r: h ~11J it ll• t 1,~w ,~r l~ 

,n. ,ruJtCUM ., .. ~ ,,,.,.,,,,~-". ~ .. ,,..,, ,,,.,, ., u..~ • .•• ,d 

,ro.-.rlttnt lltOwt) wP&h (01ft tttl fn,, 1••t•1 M-.t ~, fptllltl1, ft'lt 

•d""'°" or "··· 1 , •• ,, ,,,,. tht ftM'1M1tf , .. ~.,..-\1~, ..... ,., bh~ te l~ 

,..,u,,u_ ,,.JHIIM ... , .,.,,. _,, ...... , .. 011,1, ftt'AnlhU,.,.IH 

,_. .-,14 11M N6• IN ,,_J"U• et hwMfwltft ,_,., ••rttflfW ·: u U1'! 

..... ,. ,,...,u ..... , . 
I, wm ,lNJfUl,Oft "9ttl 

lllvHft011 tlKIN ... Jf"9jff W-, .,.,,,. • t.thn1-•tt' ~1 .. , ••• , ,,,, 

C-1vt lv,uw,ll II ft • , ,~,•• ,.,..._.-., tff.ltH~tlllf' tftl o•~llt I.ht ,.., 

ttf I 1t,.,. •UM .... lf"h _,.., ., lht 11, t , flt~ . tft-! l,.-,o~ 
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r~uires ~ annual growth rite of income be specff1ed for the projection 

perfcd. This growth rite is thtn 4pplied •satnst the current incODt 

distribution to yield the projected income distributiun. This procedure 
,: 
has the benefit that ft is siinple ind allo-,s for• high degree of 

tlexfbility. furthenDOre, the fncoine di~~nsion may be ~•stly ch1r,cterized 

in the discussion of the project'bnsbya single pctr41Dtter. 

Due to the requirnients of the ownership ,nd use modeh, incoa. 

distributions for each of the nfne household life cycle stages were 

accounted for. Thus, the projection of f. .:·: - ""~~ cnrted out up,rately 

for each 1 He cycle stage. 

C. 0.M~hfp Hodel 

Jt,e v1r1abl• uud to repreHnt ownenhfp wo uw nuaoer of 1utoaobt In 

owne,J by tM household. No dfstfnctton, wre m.de .-ong the •~', ,tzH 

and ,~,i of the 1uCOlobtle1. Qmenhlp took on four v,1..,., O, 1, z, and 

l w"-re l ~ C.nd1 f o, 3 or .ore, 

In .. pit. of the c1rd1N1 Nture of UMt ownenhtp v1rlabl1 ~ w1h1H 

of uwnerthlp were uHd only to dt1Uft9uhfl different ownenhtp p1tt1rft1, 

h""'' of u,11 ,uYNd utetorful Nbl,. of owner1h1p •nd """" or en 

tntere1t tn ~ dtttribwtton of -.OVltfH»1dt ,c,011 the four OWftertfltp c1•••••• 
owntrthtp WH proJ"C,d ••• Ute UH ., , U,rN dt'llntton,I tCNltf"tfnq 

c.1»1,. The u.,n dh11n1f9n1 of U.. untt1HJ111C1 t.blt ert owntrtMp, 11'1 

c1cl1 IU99 lllkl htc-,, 0rftfn,111, loc,&tCHt WU IO N fMlwdd 11 • 

touru, dt1111n1ton. Ulttor&vn,1tl1, U.. •••• ,,-, h14'Ct Ult ,.,1u1t1 ,, \ht 

COfttt.nc1 LH1t fncrttttl t-,0Mfllf•1t •• U.. ,..,, o, ~'"'"''"'' , .. tN 

t,1»11 tncrtun, Tiu,,, f1PlM1nwUN ,, "" com,tttt u~••• n ,.,.,.., ~, 

tM conctptutl tr ... -.,11, fltd ION ltr& t,, fwlwN '"""""• In 1,u., tt 

the 1taplHted ,o,. of tht CCNtlt,.,.nc, ""''· .n 141•11th ... ,.. ... 1fftlttt' 

"'°"h ,. ... ,,. CM ,,...,., or • ,-,a,,. Ht •' t•ltrtctfo,u MOnt 1M 

dt•ntlOftl of 1"41 "''·· u 

• 
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Very s1,aply, log linear IIIOdels explain the jofnt prob•bilities 

--.pp-.rfng fn the cells of the uble Yi• tht use of SWll!Wry info.-..tion 
l, 

cont.ined in the Nf"91Mh derhed from the original t.abl~. lhh •ppro4ch 

contrnts with regression in which the conditional expect•~ of one 

ti11ension ts exp1'ined by the distributions of e.ir.h of ti~ re-..lning 

v•ri•bles. for the three way uble under consideration here, one 

Ny construct a IIOdet using the following tems: 

" - the ••n effect terua nsoci.sted with tht! entir~ uble. 

"A' "a• "c - the zeroeth order interaction tenn'.\ JSSoch ted with 
the three one df11ensional Nrginals. 

"AB' "'AC' "ac - the first order tntor,ctfon terms assocfated with 
the three two d1•nstonJ1 DJrgin•l tJbl~s. 

"ABC - the second order tnur•ctfon ten11 •ssoci•ted with 
the complete thrN dt,nensfon,l Ublet. 

One constr•tnt 1sposed on these IIOdels ts that for every tana present tn 

the IIIOdt1, tts lower order r1l,ttv1 oust ,t,o bt present. Thus, tr µAU 

h PrtHnt, then both '°'A •nd 118 aust aho bl prpunt. N,tur,11y, 1f 11,\l1C 

11 present, 111 pout1>t1 teras 1t111t be present. rurther1111>r1, ,tnu i•Ao~ 

ts b1s1d on the u,;1pl1te ubte, ,uch, ~1 (r1ftrr1d to•• lh~ 1,tur~t,a 

IIIOdel) fltt the t.tbt, perfectly. 

T"' oo,I tn 109 ltnelf lllodtlt~ h to ftn4 the bt1& unulur11L1J IIIC\d •1 

(ll!Odel with on, or.,.. t,,.. •tutnv), Tltt bttt Wf!Ulru•~d ..,.. 11 

.,., fned u u, • .,., wfth Ute t,wn& ,,.,..., of ,.~ wttl,h h '" 11 1111• 

L~ ,,~ ,h, t,bl• ,,.,, wftfch ta tnte,pret,blt '" ·'''"" of Lht dl•nltOf\, ~, 

tht t,~11. In Ute pr1,1nt tn11,n,1 &he 1t~l11I .,,.,,L~r,ttd IIIOdflf1 ethl,h 

ylt1d1d • ttt IMI Ute Jw1~ vntt&ur,Ltd ••·• t.t,, lht Mf1 •Ith 

•11 ten111 pr1Hflt uc,,c ror I.M ~'MC '-"'· Tht1 ,.l,ttHI/ ,o,iiplu 

II00.1 .. 1 N c .. ,uri.ttel wt Ut UM .... , __,..,. w""'" MWI '" t f ,,11,.. 

tied NIii CQIIIPltte l ... ptftffftel ""°"' &M UttH ltllH, tc.t of LN t,1,1t,. 

tn IWCfl I UH, tM MOdtl wlU, lftll' tM NM tff1,t end 11rwt" oro., 

1nter1c.tton ~,_ ..,1, l\fv. tu u,. ,,.,, .-r,., L11, 11"! ,,,1,#fl\ ,,..,,, 
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diverges consi~er,bly fr0111 such a cor.d1tion of ind~pen1ence. In fact. 

The resul:s of t!l~ log linear 110d~ls appliec t.:> this table Indicate CM 

prtser.ce of a very complex set of interactions 4n~n~ the dimer.~ions of 

the tt~le. Thus. we may conclude that the ~iirens;c~s of household li!e 

cycle stage and household incoae are significantly related to one taother 

and to •~tOIDOb1le ownership, and that variations in ownership for e-tch life 

c1cle stage - fncoae class should be carried through the in4lysts. 

Thus, the three dfmensiorwl table was hJndled in the following 

way. The conditional probability distribution of ownership given lffe 

cycle stage and income class was assuiNd to reinafn constant over thne. 

The m,rgtnal d1str1but1on of households across life cycle stages wts 
• 

projected by the dalogr1phic .odel, 1nd tht tC)tld1t1onal prob•b1l 1 Un of 

income gfv1n 11ft cycle stage were projected ustn9 th• fncMMt growth 

rate mod.11. A p1ctort1l repmentatfon of thh proc,dure app1.r1 1n 

Ftgure 26. 

Thh aodll •1 bl IUIINrtitd NtntNt1c,11y II 

P(AIC) • ,(AIIC)•P(IIC)•P(C) 

whfrti A • 1u~f1• own,r1hlp 

I • tMON 

C • ltfe c1c11 ltlOI 

D, ~ 

RtJt ecertllffll, 1ft ·" ,,,.,, '° ,~,,,,. t,,v,1 •l. dt1109r,,,,. 

lew1, d4tl1 trn,, WH ~'""'" lolffl tnto 1ttl't HP"•~ "IIIIHWfH bu•~ on 

two dtllltftltOftt • CM pwpott of &rut1 (No,-, "°'• IJwu&tlft,1• .. 1 tttow1• 

Chtc, Soc1•1•Letsw,,) IM •••• , ffhtr (MIit, ,INlf), .. '''"' .. ,.,.t. 
,.,,. .. ,.,.. IIOdtlt .. ,. ttttNCH, lf\f ,., NCh ,, ... of trtffl. 

C)ne ol Ult dtfftc11IU•• fu.4 '" tttlNlfnt &ntH ....... w .. lN 

1f•tted U• pt,tod for •fti"' MUOd ~, ... ,.. o,n,i-,,. The ,,1, ,u. 
of "'- NIUCWIW-f,. ,.,. .. , ,,.,,.,.,u,,. llilf'YI/ (H'10 ,ont.tnt dew on 

tNMl OCCIIM'1nf Ow,' IN ~Hof ilM u,. h<4WH of Ht 1t111tuuon \o 
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FIG. 26. PICTORIAL. R£PR£S£NTATlOH OF TH£ OWNERSHIP f'«>OEL 

JW-4--+--+--,--. 

I) ,roJtc&fM .,,.,,.., ,,Ob,.lltt, ot Jtt, c,ct, •&•~•• 

Z) ,roJ,,c condf&fon,J ,,,,,,,~1•on1 ,, '"'"- gt,,n ,,,, c,c1, •~. 

J) A,,1, ''"°""''' of C1) ,n, CZ) •9''"'' con,1,,°"'' 
dtt&,tDvUon ., Clllftt,ll•f,. fhtn '"'°"" •"4 1 .,, ,,ct, u,~. 
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one day of tr,vel. thew dau exhibf ted the randomness of household putfcl­

patton in tr,vel gener1tin9 ,ct1v1ties. Coo:pounding this difficulty is the 

crude ••sure of loc,tion of households. The grossness of the urwn/sut>uru,n/ 

rur•l trichotolly lffldoubtedly generUed •ddi tion, 1 r1ndoa v1ri,tion in the 

ae,surH of tr,vel. Thus. the st,ncurd devi,tions of e•ch .-easure of travel 

for e1ch household class. typically. were twice as l•rge as their 111e•ni. And 

this sftu,tion resulted in the Htiuted regression i:iodels h•v1ng poor fits 

to the dat,. 

One ine,ns of •voiding this d•u problea ts to look •t the NPTS person 

file r1ther than the trip file. The penon file cont,tns tht tot•l ■f1Hg11 

••ch vehicle tn the ho~ehold w,s driven in the previous twelve a>nths, 

Thus, the tou1 vehicle a11n tr,ve1ed by the household in on~ ye,r could~• 

coq>c,ted. Use of yeuly VKT would provide • 111t1ns of aver1gtng out the 

r,ndoa COIIP()nent 9ener1ud by the 11•1 ud UN sule of tht trip file d•U. 

Unfortun,tal1, u,e 90'1 of tM1 reu,rch wu to delve into the uusH of 

Cr,vel ,, the dtug9reg,ta level. TM person f 11t unnot be usod for such 

,n ,,.,1,,1,. Thvs, Ute M'TS trtp record file w11 111ed, It ts 111991,ttd. 

t,oweyer, lh•t f11~r, d,u co11ectlon •nd """'" COftl tdtr trn11 occurrtng 

oYtr Ute ,ourtt of I wen, IIMlh tr 1111', 

ltU!tU20 !flJ.Ul, TN ,.,._,,, for. of tM riodth ftN111 

wlte&td for IWHT h fl ftlltwtr 
IWNf • 1 1 , 1

1

• (LCI II) • 1,• (LCI IJI) • 1

4

• (LCI IY) 

• t1• (LCI Y) • 1,• (LCI YIJ • 17~ ,Ltl YII) 
.... (LCI YIII). ,,. (LCI ,,, • •ao· (IUfl) 

• 111• ("°'9) • 111• (M) • laJ• (IIID) 

• 114• CTQ) • •a•• (t•IJ • 1,,• (Al'~) 

• 117• CJUL) • 111• (Ma)• 11,• (O(f) 

• l,o• C,.,._fAII) • 111• (MUMM) 

• •n• CRUM'-)•,,,• ,,~so, 
•• , •• (LOfitaOI.C) •• , •• (U,~&ga,-c) 

• a,_• (Ml""INCJ • t-a,• (A&lfwl) 



where: 

LCS II • 

LCS UJ • 
LCS JV • 

LCS V • 

LCS VI • 

LCS VII • 

LCS Vl II • 

sun • 

MOn • 

TUE • 

WED • 
THUA • 

fRJ • 

APR • 
JUL • 
AUG • 
OCT • 
MOUJfAJN • 
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1 if hOusehold is tn Life Cycle St4~e II. 0 otherwise 

• • II I• .. 

• • JV • • 

• • v . • 

• • VI. • 

• • VII. • 

• • Vlll. • 

1 if tranl occurred on Sund.sy • 0 othuwise 

.. • Honday • .. 
• .. Tu.sd•y, • 
.. .. WtdnHd•y, • 
.. .. Thursd,y, • 

• • rrtd4y, • 

I If tr,ve1 occurr•d 1n Ap,.tl. 0 ou,en.lu 

• • 

• • 
• • 

1 U howttMld ft 

• • 
• • 

Jvly, • 

Autdt, • 

OctoN,., • 

.,. "°""'''" Ohhhm, 0 ulh•~, .. 

WurNn A,11, 

•urtl MH, 

• 
• 

1"'1.0YU • 11.-., tf -,1.,.d ,-n,nt In htwtNli 

LOMI0SHC • 1 U NMIN" tnce. •• U • IOIC, O •~n-111 

"'"IDIHC • 

"'°"'"' • 
• 

• 
• • 
• It 

lttH ... h, tlltt ,-.- NCh Ha 1M lf"t, '""'4'H wet't UIINl4fff, fM 

,.,_.u •• ,.. ,._..,.., ,,. T•••• , •. 
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TABLE 19 C0£FFICIEMTS fOR ESTIHATEO US£ MODELS 

!!Q!!1. 

VARIABLE ~ smP ill ..l;1__ -
Hl f " f M f " f 

CONSTANT -1.6 -2.0 1.Z -0.5 -0.5 -0.6 6.0 -l.2 

LCS JJ 1.0 -1.1* -5.8* -0.3 0.3 O. l -1.0 -0.7 
(l.S) (O.S) (l.O) (0.6) (0.5) (0.2) (3.4) ( l. l) 

LCS JU 0.2 -1.7* -0.l 0.4 0.6 0,3* -8.2* -0.2 
(1.2) (0.4) (0.8) (0.5) (0.4) (0.1) (2.8) (0.9) 

LCS JY -2.3* -1.3* -1.1 -0.5 0.4 -0.01 -a.z• O.l 
(1. 3) (0.5) (0.9) (O.5) (0.5) (0.2) (l,0) (0.9) 

LCS V .J.6* 0.9• -2.!»* 0.04 -0.1• 0.1 -10,6* 1. l 

(1.5) (0.5) ( 1.0) (0,6) (0.5) (0.2) (l,4) ( l . l ) 

LCS VI .J.1* O.l -2.2• -0.3 O.Ol o.:, 4,9• 0.5 
(1.4) (0.5) (O.t) (0,6) (O,S) (0,2) (),Z) (1.0) 

LC$ V 11 •4.1* -o.t .1.z• •O,i 0.1 G,Ol .,.,. 0,00) ,,. ,, (0.4) (O.t) (0,i) (0,1) (O.Z) u.~, (0.9) 

LCS VI II .4,0• .. ,. ., ... ,. ,. •O, 1 0,1• •,I)• ,.,. 
(1.6) (0.6) (1,0) ,, .. , (0,6) (0,1) f ), ., (I. 0 

r,', '· 



SJ 

~ 

YJRIA8LE ~ ~ 

" f " f 

SUN -3.4* -0.&• -2.2• -1.1 • 
(0.7) (0.2) (O.S) (0.3) 

,oe S.9• 1.6* -1.6* 0.3 
(0.9) (0.3) (0.6) (0.4) 

TUE 4.8• 1.4* -1.2• -0.1 
(0.9) (0.3) (0.6) (0.4) 

11£0 S.9• ,.s• -1.2• 0.2 
(0.9) (O.l) (0.5) (O.,') 

THUR s.,. l. ,. -1.J* o.a• 
(0.9) (0. 3) (0.6) (0.4) 

flJ 5.1• l.S• -1.0• O.l 
(0.9) (O. 3) (0.6) (0.4) 

,,. o., o.z 0.4 1.0• 
(0.1) (0.J) (0.5) (O.J) 

JUL 1,0 r, OJ 0,G o.,. 
(0.1) (0,J) (0.1) (0.)) 

AW -o., .o,o, o., o.•• 
(0,1) (O,J) (0,1) (0,,, 

OCl .... 0,1 0,4 0,1 
(0,1) CO, J) (0,1) (0, J) 

• 

CRC -
" 

-1. 1 • 
(0.3) 

0.1 
(0.3) 

0.b• 
(0.3) 

0.1 
(0.3) 

0.2 
(O.l) 

0.04 
(O.l) 

-0.2 
(O.J) 

•0,1 
(0.J) 

•0.1 
(0, .,, 

. o., 
(0.)) 

I 
' 

f 

0.6• 
(0. 1) 

0.4• 
(0.1) 

0.3* 
(0. l) 

O.J• 
(0. 1) 

o.~• 
(0. 1) 

O.J• 
(0. l) 

0.1• 
(0. l) 

-o.,• 
(0. l) 

.,, . ,. 
(0,.) 

•O•°'• 
(0,01) 

-1:L 

" f 

l.6• 0.8 
( 1.6) (0.5) 

-13.ii• o.°' 
(2.0) (0.6) 

-u.s• -0.9 
(Z .0) (0.6) 

-14. 4• -l.O 
( l. 9) (0.6) 

-12.4* ·LI• 
(Z.O) • (O.~) 

• 9.8* -o. !) 
(2.0) (0 .6) 

6.l• 1.0• 
( 1. 1) (0. !a) 

7.0• 1.0• 
( l. 7) (0, b) 

•••• l,A• 
(I.,, (D.t.) 

,. , . o.,. 
(I,,, 10.•> 



VARIABLE !!!! SHOP £RC 2:L 

" r H f M f " f 

l()t.ffTAII -0.2 -0.02 0.4 -0.7 -0.1 0.2 -4.9• .. 1,5 
(1.3) (O.S) (C.9) (0.5) (0.5) (O.Z) (l.9) (0.9) 

SUWUM o.a 0.6• 1.0• o.s• -0.03 0.1• l.l 0.5 (0.6) (0.Z) (0.4) (0.2) (0.2) (0.05) (1.4) (0.4) 

J.U5(M. 0.5 ~.,. 1.z• o.a• O.l o. 1 O.l 0.1 (0.6) (0.2) (0,4) (0.2) (0.2) (0 .1) (1. l) (0.4) • 

LOHJOJNC 1.5• •O,J 0.4 0.1 O.l 0.1 1.0• o., 
(0.7) (O.Z) (0.4) (0.J) (0.2) (O. l) (l .5) (0.$) 

u,,tJOUtC ,.,. -o., 0,5 0.4 •0.2 0.)• 4.1• o., 
(0.1) (O,J) (0.5) (0.l) (O.l) (0.1) (1.8) (0.6) 

HfGlfWC .... 0.1 0.1 L >• 0,4 o. )• •••• o.t 
(J, ') f0,4) (0,1) (0.4) (0.4) (0 .1) (1.4) (0.8) 

,,.._o,ro o• .... o., •O.t• o.' •O.OJ 1. ,. •0,0I (0,4) ,o.,) (O.I) co.,) (0. t) (0.04) (O.A) (O, J) 

AUTcn ,,,, .. ,. .... , .,. o.•• 0,,. , .... t. 1• (O.•) ,o.,, (0, J) fO,I) (0 . ., (0,0t) (O.t) (O . J> 

• 



• 

• 

• 

es 

The expl~JU>ry power of Heh of thesa models is limit~d. T~y .u·c 

•rely expl1fnin9 the lltlft v,lue of OVMT for e,ch purpose of trh'cl•~~• ot 

driver cl,ss. Sudt IIOdels, however, ire ~eful in th1t ttk?y rec~"ilt 

h to develop estiMtes ot to~ 1 OVHT for households. for ~uch 4 purpos,~ th~ 

tt>tlUy to predict the 111e,n of• distribution is just .is u~t:f"l a~ pnNic ~ltl'J 

Ule entire dhtrtbutton. 

The over,11 ,~thtlcs ot Hdl IIIOdel ,re pre~enteJ in T.able n. Clt.•o•·l}• 

none ot t,,e IIOdeh eapl.11n vc -y IIUCh of u.. tot• l ur1,at ion in the J1!il1"i -

tHltion ot OVHT. Alt h,c.rnttng r~dt of thh p.srll ll«m on tot.d UVMT. 

noi.ev•r, t1 the dttfe,-,.ce 1n tho 114f•ni •nd v•rlJn,cJ of thw e1~ht 

dt,trtbutton, N11NJ irodeJtd. ltwrr• t, 1u&»t,ntt,l v~r,~tton 1,«,tw,..n ~~, , 

w pu,"J)OIH. Th.,., Ute p,rtHh>n 1tH1' e.-pt,,n, ~on,tder•blt v.rt•Lhm 

1n CM data. Jtte tr•fftJfflC1 dhtrt~tton, rel,Ung to u... etghl p,ru t ;on1 

•r• prnenced ht , tgurn Z7 Utru JO. 

TN 1tonfttc,-ce of tN v1rto111 dtNn,ton, tt ,r•,•ntoJ t" T•blt ll. 14 

All ..,, OM ,, u.. 4fNMfMt •H ,.g,,u,,.-., ht ,._, .. or ,w,r• ,aud~h. or 

JAIU ZO 

~If tTAfJHIU ,o- UH JIOUH) 

SU 0, r. tM#MI lft.Ol! LL. tlM.J )JP~ .t,t v~ _t ... ,~ " •• .to "·' ,., u.-, ,OJ .. , Lt " ,t 

.. .o, ,.o i.• "·' , ,01 ,., 
'. t '.' 

c.c .. .o, •~.o o., "· ' , .oe "·' 0,4 t.l 

I• L Ill .oi ••• , .. , ,,., , .01 ~ . ) t .o ,~.• 
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