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A CYCLE OF DEPENDENCE: 
Automobiles, Accessibility, and the Evolution of the 

Transportation and Retail Hierarchies 

Susan Handy 

Abstract 
This paper explores how the automobile has indirectly led 
to dramatic changes in patterns of accessibility to retail and 
service activity within metropolitan regions. The automo­
bile instigated a greater articulation of the hierarchy of 
transportation facilities, as reflected in a greater differentia­
tion between the local and the regional systems. At  the 
same time, the automobile instigated a collapse in the retail 
hierarchy, by encouraging the growth of community and 
regional centers at the expense of local shops and the cen­
tral busmess district. The result has been a cycle of depend­
ence, in which suburban communities are designed for the 
automobile, leaving residents little choice but to drive. Ac­
cess to retail activity is now dependent on the automobile 
but vulnerable to increasing levels of congestion that are 
driven by dependence on the automobile. 

· Accessib i l ity has been defined as the " i ntensity of poss ib i l ity of i n­
teract ion• (Hansen 1 959) .  The access ib i l ity of a part icu lar location is  
determ ined by the d istr ibution of potentia l  desti nations around that lo­
cation and  reflects both the  ease w i th  wh ich each desti nation can  be 
reached and the magn itude, qua l ity, and character of the activity found 
there. Choice is  centra l to th is  defi n i t ion:  the greater the number and 
variety of potentia l  dest inations, the greater the choice that res idents 
have and the h igher the level of access ib i l i ty. Travel cost is a l so central 
to this defi n it ion:  the lower the travel costs, both time and monetary 
costs, the greater the number of dest inations that can be reached 
with in  a set fiscal or t ime constra int and the h igher the level of acces­
s ib i l ity. The most dramatic change in access ib i l ity in metropol itan re­
gions in th is  century can be attr ibuted to the automobi le, which d i­
rect ly expanded access ib i l i ty by reducing the travel t ime to a l l  
dest inations a n d  provid ing res idents with unprecedented freedom to 
choose when and to where they trave led . 

Less obviously but perhaps more importantly, the automobi le  i nd i­
rectly led to dramatic changes in patterns of access ib i l ity to reta i l  and 
service activity with i n  metropol itan regions by inst igat ing s ign i ficant 
changes i n  the transportation and reta i l ing systems.  In genera l ,  the ar­
t icu lat ion of the h ierarchy of transportation fac i l it ies has i ncreased, 
with greater d i fferentiation between the local and the regional systems. 
At the same time, the reta i l i ng h ierarchy has col lapsed, due to the 
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growing importance of med ium-sized and specia l ized centers. As a re­
su lt, access to regional centers of act iv ity has improved, through the 
deve lopment of urban expressway and freeway systems and the r ise of 
regional shopping centers. On the other hand, access to act iv ity in the 
local area has dec l i ned, because of p lann ing and design practices that 
separate land uses and emphasize automobi le travel ,  coupled with an 
i ncrease in the scale of •neighborhood" centers and establ ishments. 

These changes have very d i rect impl ications for trave l ,  as wel l  as for 
qua l ity of l i fe. Prior to the wide-spread adoption of the automobi le, a 
suburban res ident would walk to local stores to buy the sorts of goOds 
and services she needed on a regular basis .  For less frequently pur­
chased goods, she would ride the streetcar to downtown to shop i n  
department stores and  specia lty shops. Now res idents dr ive to  one  of 
the nearby strip ma l l s  to do the i r  grocery shopping or pick up a pre­
scr ipt ion, or dr ive to one of several regional ma l l s  in the area to buy 
clothes and household goods. Today's typical suburban res ident does 
not have the option of walk ing to a local store, either because there is 
no store with i n  walk ing d istance, or the walk is  too dangerous and un­
pleasant. The res ident has no reason to shop in the central busi ness 
d i strict, because the ma l l  i s  m uch closer, has conven ient park ing, and 
offers a l l  of the same goods and services. 

Whether the new accessib i l ity patterns are an improvement is to 
some extent a matter of preference: for those who l i ke to walk, i t  m ight 
be worse; for those who l i ke shopping mal ls, it i s  undoubted ly better. 
The prob lem is that these access ib i l i ty patterns are not susta i nable. Be­
cause they were designed for automobi le use-solely designed for 
automobi le use, in most cases-and are dependent on h igh-speed 
travel ,  not prox im ity, these patterns generate levels  of automobi l e  
travel that often exceed the capacity o f  the  transportation system, creat­
ing congest ion.  As congest ion i ncreases, access ib i l ity dec l i nes, a l l  e lse 
being equal ,  s ince accessib i l ity is part ly determ ined by travel t ime: i f  
congest ion i ncreases, then speeds decrease, and dest inations are far­
ther away from the perspective of travel t ime. The accessib i l ity patterns 
that have emerged are particular ly vu lnerable to i ncreasi ng congestion, 
because they are dependent on access by automobi le, but for the same 
reason the patterns have led to increas ing congest ion. In other words, 
it i s  a self-destructive cycle of dependence. 

This paper traces the role of the automobi le in inst igat ing these 
changes, descr ibing fi rst the emergence of the concept of a h ierarchy 
of streets and h ighways, and then the upheaval in the retai l  h ierarchy. 
In both cases it i s  c lear that, as a resu lt of these changes, access ib i l ity 
to commercia l  areas has become dependent on the automobi le .  Th is  
paper concludes by d i scuss ing how th is dependence has both in­
creased congestion and left access ib i l ity vu lnerable to i ncreasing levels  
of  congest ion. The question that remains to be answered i s  whether 
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th is  cycle of dependence w i l l  cont i nue i ndefi n i tely or be broken before 
accessib i l ity dec l i nes s ign i ficantly. 

The Transportation H ierarchy 
Although the bas ic rect i l i near grid found in suburban commun it ies 

remai ned genera l ly unchanged unti l after World War I I ,  the idea ls  that 
i n it iated the change emerged many decades earl ier. The Garden City 
movement at the end of the 1 9th Century led to a •rediscovery• of the 
street system as a crucia l  design element and i nstigated a movement 
away from the grid toward a new pattern and scale of streets that 
would improve safety and i ncrease l ight, a i r, and the sense of nature i n  
suburban commun ities (Wol fe 1 98n.  However, it was the increase i n  
automobi le  traffic i n  the 1 920s that eventua l ly resu l ted i n  the emer­
gence of the curv i l i near streets concept and cu l�e-sacs structured i nto 
a h ierarchy of streets sca led accord ing to the i r  use. 

The h ierarchy concept was popu lar ized by Raymond U nwin ,  Fred­
erick Law Olmsted Jr . ,  and Clarence Perry, among others. I t  ach ieved 
its fu l lest defi n it ion in Clarence Ste in  and Henry Wright's " landmark" 
des ign for Radburn, N .J . ,  in 1 928, in wh ich the rect i l i near grid •was 
unequ ivoca l ly  rejected" (Kostof 1 99 1 : 80) . In their plan, houses were 
c lustered on cu l�e-sacs that l i nked to d i str ibutor streets that, in turn, 
I i nked to the arter ia l  streets that bounded the development. I n  add i­
t ion, pedestrian traffic was a lmost completely segregated from auto­
mobi le  traffic. A centra l open space conta ined ·serpent ine pedestrian 
and bicycle paths d iv ing under rusticated over-bridges• (Hal l  1 988:  
1 2 7) so that res idents cou ld walk from one end of the commun ity to 
the other without having to cross a s i ngle street (F igure 1 ) . The combi­
nation of the cl uster ing of housing, the sh i ft away from the grid, and 
the creat ion of a •superblock" meant that •not only through traffic, but 
all traffic, was exc l uded" from m uch of the development (Ha l l  1 988: 
1 2 7). Ste in  cal led the i r  p lan for Radburn •a town for the motor age• 
(Kostof 1 99 1 : 80) : it guaranteed residents the benefits of the automo­
bi le  but m i n i m ized its negative impacts, part icu larly with respect to 
pedestrian safety. 

Concerns over safety due to rapidly increas ing automobi le traffic 
soon led to the estab l i shment of formal guidel i nes and pol ic ies on the 
creat ion of h ierarch ies of streets. In 1 938, the Federa l  Hous ing Ad­
m in istrat ion pub l i shed two pamphlets, "P lann i ng Profitable Ne ighbor­
hoods" and ·successfu l Subdiv is ions; wh ich defi ned construct ion 
standards and des i rable street patterns and were intended to keep the 
risk of rea l estate investment down and ensure marketabi l ity of new 
developments (Kostof 1 99 1 ) .  The desi red street patterns heavi ly fa­
vored curvi l i near layouts with three-way T-intersections. After World 
War I I , real-estate developers i ncreas i ngly adopted the curvi l i near 
form, partly due to the i ncreasing vol ume and speed of traffic, 
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Figure 1 

Typical Radburn Layout 

-----"'·,----...... ·.---

Footpath 

Vehicular access 

Source: Harry Dupree, U rban Transponarion: The New Town Solution (Brookfield, Vt: 
Gower, 1 98 7) .  
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. . .  which made it necessary to choose street patterns that 
wou ld d i fferentiate between one kind of traffic and another, 
and e l im inate points of confl ict. So the plann ing profession 
came to accept the notion that there should be roads for fast 
traffic, and others for local use laid out as loops and cui-de­
sacs; long blocks, i f  not superblocks; and three legged T­
intersections that reduce traffic confl ict points (Kostof 1 99 1 : 
80) . 

The element of the Radburn plan that was omitted from pol icy and 
practice, however, was the separat ion of pedestr ian from veh ic le traf­
fic. By the 1 950s, the focus of suburban design had sh i fted ent irely to 
the accommodation of the automobi le .  

Th is  sh i ft i n  design ph i losophy became entrenched i n  transportation 
p lann i ng practice during the 1 950s and i s  sti l l  evident today. Sunny­
vale, Cal i forn ia 's, 1 95 7  General P lan,  for example, described neigh­
borhood un its bounded by arter ia ls as a v is ion of the way in wh ich the 
city was i ntended to grow (F igure 2). A 1 958 example of the h ierarchi­
cal ph i l osophy, shown i n  F igure 3 ,  proposed a one-m i le spac ing of ar­
ter ia ls  w ith a three-m i le spac ing of expressways to create a patchwork 
of one-m i le-square res idential developments (Nat ional  Comm ittee on 
U rban Transportat ion 1 958) . By the 1 980s, th i s  v is ion had not 
changed considerably. 

The I nstitute of Transportat ion Engineers ' 1 984 (ITE 1 984) guide l i nes 
o·n suburban development cal led for a h ierarch ical design (F igu re 4), as 
did the guide l i nes for the American Society of C iv i l  Engi neers in 1 990 
(ASCE 1 990) (F igure 5) .  

The gu id ing ph i losophy of the h ierarchy i s  that fac i l it ies d i ffer i n  the 
degree to wh ich they serve access and/or movement functions (Nat ional 
Committee on U rban Transportat ion 1 958).  Loca l streets or subcol lec­
tors are designed to provide access to res idences and carry very low 
vol umes of traffic at relatively low speeds. Col lectors provide for some 
access but a l so for movement between sub-co l lectors and arter ia ls  and 
carry somewhat h igher vol umes. Arter ia ls pr incipal ly serve a move­
ment function, carry ing even h igher vol umes at even h igher speeds. 
Expressways and freeways represent successively h igher steps in the h i­
erarchy, with very l i m ited access and s ign ificantly h igher speed l i m its. 
In theory, the w idth, curbs, s idewalks, speed l i m its, park ing provis ion,  
and s im i lar factors of each fac i l ity are designed to match i ts  projected 
level of use. 
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Figure 2 

Example of Hierarchical Vision: 
"The Neighborhood-General View· 

Source: City of  Sunnyvale, Cal iforn ia, Preliminary Studies for a Genera/ Plan (Sunnyvale, 
Cal iforn ia: City of Sunnyvale Plann ing Department, 1 95 7) .  
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Figure 3 

Example of Hierarchical Vision: 
noiagrammatic Layout for a Residential Area " 

LEWD 

I8J Sllappin& Center 

m Schaal 

IIJ Cllurclt 

- upresswar Systero 
- Majar Arterial Srste111 
• • •  • • •  Collector Street System 
-- 1.w1 StrHt s,.tem 

Source: National Committee on U rban Transportation, Better Transportation For Your 
City: A Guide to the Factual Development of Urban Transportation Plans (Ch icago: Pub­
l ic  Adm in i stration Service, 1 958).  
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Figure 4 

Example of Hierarchical Vision: 
"Illustration of Layout Principles, • lnst. of Transportation Engineers 

local street 

Col lector street 

Major street 

e School crossing point 

A Example of right angle tum 

Source: Institute of Transportation Engineers, Recommended Guidelinl's for Subdivision 
Streets (Wash ington, D.C.:  ITE, 1 984). 

A primary goa l of this h ierarchy is to mm 1m 1ze the volume of 
th rough traffic on resident ia l  streets in the interests of both safety and 
the qual ity of the l iv ing envi ronment. Most versions of a h ierarchy 
create res ident ia l  areas bounded by h igh-speed arterials, with l i m ited 
entrances from those arterials, an idea that clearly has its roots in the 
Radburn design . The American Society of Civ i l  Engineers' 1 990 guide­
l i nes (ASCE 1 990) , for example, d i scuss the pros and cons of having 
one or several entrances from arteria l  streets, not ing that entrances 
must be designed for "conven ient access· but not so that through traf­
fic w i l l  be encouraged . The i ntentional excl usion of commercia l  land 
uses from res idential areas that is  associated with these designs is  a lso 
justified on safety grounds. One report about pre-hierarchy, grid i ron 
layouts c la ims:  "Many resident ia l  area problems are caused by locat ion 
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of land use act ivit ies wh ich encourages or requ i res traffic to pass 
th rough residential neighborhoods" (Sm ith and Appleyard 1 980: 1 2) .  

Figure 5 

Example of Hierarchical Vision: 
American Society of Civil Engineers, 1 990 

1 r 
Source: American Society of Civi l Engineers, National Association of Home Bu i lders, 
Urban land Institute, Residential Streets, Second Edition (Wash ington, DC: ASCE, 1 990.) 

In most cases, the h ierarch ical system has been implemented us ing 
curv i l i near streets, a l though a h ierarchy can be created us ing other 
street designs as wel l .  Exist ing rect i l i near grids, for example, frequently 
were altered begin n i ng i n  the 1 920s. A h ierarchy was created by c los­
ing off local streets at arter ia ls and by add ing features that would s low 
traffic, such as speed bumps or landscaped "chokers . "  These changes 
were designed to prevent traffic from d iffus ing in a l l  d i rect ions through 
the grid (Smith and Appleyard 1 980) and were supposed to provide 
"ex ist ing gr id i ron subdiv is ions with some of the des i rable characteris­
tics of the l i m ited-access subd iv is ion" (Stover and Koepke 1 988: 88) . 
Nevertheless, the h ierarch ical system is associated pr imar i ly w ith a 
curv i l i near design . 

The h ierarchical/curvi l i near system as it has genera l ly been imp le­
mented has had a number of impl ications for travel .  One imp l icat ion i s  
that routes between any two points with i n  a res idential area can be 
both l im ited and ind i rect. Traffic is by necessity channe led to the one 
or two connections to arter ia ls, thus generat ing h igh vol umes on col­
lectors and at a few major intersections, in contrast to a recti l i near grid, 
which tends to d isperse traffic evenly throughout the network. The i n­
ternal street system is often d iscont inuous, with th ree-way rather than 

29 



Berkeley Planning Journal 

four-way i ntersections, to further d i scourage through trips (Stover and 
Koepke 1 988) . The resu lt i s  that trips necessar i ly  i nvolve z ig-zags and 
turns, in contrast to the stra ight- l ine tr ips poss ib le in a grid layout. Al­
though a purported advantage of the h ierarchical approach i s  that it 
makes the street system "comprehens ible" (ASCE et al .  1 990), the lay­
outs with wh ich it has been implemented can be qu ite confus ing to 
outsiders; one study c la ims that these "complex and confi n i ng streets 
patterns• help to reduce the incidence of crime for precisely th is rea­
son (Smith and Appleyard 1 980: 1 5) .  

A second impl ication is that residential areas are separated from sur­
round ing development. Wolfe ( 1 987: 1 2 1 )  decries the effect of th is  
s ituat ion:  "densely trafficked, the new h igh-speed arter ia ls that sur­
round neighborhoods in effect separate one from the other, transform­
ing them i nto no-man 's-lands in between ."  Th is  separation means that 
the re lationsh ip  of each residentia l  subdiv is ion to its neighbori ng sub­
div is ions and to the city as a whole is largely ignored (Wolfe 1 987, 
Homburger et al .  1 989) .  Thus, through the i r  impact on travel d i stance, 
h ierarch ical subd ivis ions further strengthen the separation between 
residentia l  and commercia l  areas. For example, a commercia l  center 
may be located on an arter ia l  j ust over the back fence of a part icular 
house, but i ts res idents may be forced to travel a s ign ificant d i stance by 
street to reach it . F igure 6 shows how the stra ight-l i ne d i stance can be 
several times greater than the street d i stance Mr. A must travel to get to 
store B. As a resu l t  of these changes, local travel;  has become more 
cumbersome. 

Pedestrian activity a lso has been affected by these des ign practices. 
Local streets have become safer environments for pedestrians because 
traffic is m in im ized . Most guide l i nes suggest that s idewalks may not 
even be needed on these streets, as it is deemed safe for pedestrians to 
walk in the street, and the costs of provid ing a s idewalk  are j udged to 
exceed the benefits (ASCE et a l .  1 990, Homburger et a l .  1 989) . Whi le  
local streets are i n  theory designed for s lower speeds, they have i n  
practice genera l ly been designed with excessive widths that encourage 
fast dr iv ing ( I nstitute of Transportat ion Engineers 1 984) and may not 
a lways provide safe environments for pedestrians.  On h igher-vol ume 
streets, wider s idewalks with landscaped buffers are recommended, 
but these design changes may not be enough to overcome the per­
ceived danger and very rea l d i scomfort of walk ing a long a h igh­
volume, h igh-speed street. This considerat ion is part icular ly important 
for chi ldren, elderly and others who depend on walk ing as their pri­
mary means of transportat ion. Although local streets may be safer envi­
ronments for ch i ldren i n  the h ierarch ical design ( i t  i s  not clear that they 
a lways are), it becomes dangerous for them to walk  or b ike to the local 
store, s i nce they are forced onto the arteria l  that carries h igh vol umes 
of traffic at h igh speeds. In add it ion, the separat ion between res ident ia l  
and commercia l  areas that is associated with the h ierarchy means that 
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the local store m ight not be w ith i n  conven ient walk ing d i stance. Thus, 
the h ierarchy has the potent ia l  to i ncrease pedestr ian act ivity on loca l 
streets, but a lmost certa in ly  d i scourages pedestr ian trips to areas out­
side the arteria l-bounded superblock. 

Figure 6 

Straightline vs. Network Distance, 
lnst. of Transportation Engineers' Hierarchy 

I 

• • • • Straight-l ine d i stance 

- - Network d istance 

A Residence 

B Store 

Source: Inst itute of Transportation Engineers, Recommended Guidelines for Subdivision 
Streets (Washington, D.C. :  ITE, 1 984). 

On the other hand, the h ierarchy means that once a res ident reaches 
the arter ia l ,  the expressway and freeway system faci l i tate travel to 
other parts of the region (at least dur ing off-peak hours) . The fi rst urban 
expressways and freeways tended to be rad ia l ly oriented, prov id ing a 
l i nk  between suburban commun ities and the central city. Later, "belt­
ways• were constructed around most metropol itan regions, l i nk ing one 
suburban area to another. By 1 985, the urban federa l-a id h ighway sys­
tem conta i ned over ten t imes the m i l eage of the 1 950 system (Federal 
H ighway Adm in i strat ion 1 985) .  The fac i l it ies at the h igh end of the h i­
erarchy a l low for re latively d i rect trips at relatively h igh speeds to re-
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gional centers, conveniently located at i nterchanges . Tr ips to regional 
centers of act iv ity have become easier, at the same t ime that trips to 
local commercia l  areas have become more d i ff icult .  In fact, the acces­
s ib i l ity that these h igher-level roadways provide has enabled the de­
velopment of suburban shopping centers and has led to an upheava l i n  
the trad it ional retai l  h ierarchy. 

The Retail  Hierarchy 
Hi storical ly, the reta i l  h ierarchy emerged because of d i fferences i n  

the nature o f  goods bei ng sold. Frequently purchased "convenien·ce" 
goods requ i re a relatively sma l l  market area. A grocery store can thrive 
on a population of less than 1 0,000. In contrast, infrequently pur­
chased "comparison• goods requ i re a much larger market area, on the 
order of 1 00,000 people or more for department stores. The h ierarchy 
reflects not only the type of good, but the s ize of the estab l i shment i n  
wh ich it is sold; e.g., supermarkets requ i re a larger market area than 
grocery stores. In add it ion, estab l i shments are sorted by the s ize of the 
center i n  wh ich they are located, with large estab l i shments se l l ing 
comparison goods found i n  "h igher order• regional centers and sma l l  
establ i shments sel l i ng  conven ience goods found i n  " lower order• 
neighborhood or conven ience centers. Berry ( 1 967: 20) defi ned the 
h ierarchy of reta i l  trade, wh ich was fi rst art icu lated in Chr ista l ler's cen­
tra l p lace theory, as consist ing of a "dist inct step of centers provid i ng 
d isti nct groups of goods and services to d i sti nct market areas. • The Ur­
ban Land Institute's ( 1 985) defi n it ion of the h ierarchy of reta i l  centers 
i s  shown in Table 1 .  

Table 1 

Urban Land Institute 's Reta il Hierarchy Definition 

Minimum Driving 
Population Radius Time 

Il11!1: l1f Ceole[ � imil£sl ilnilnlll:5l 
Super-Regional 300,000 or more 1 2  30 

Regional 1 50,000 or more 8 20 

Community 40,000 to 1 50,000 3 to 5 1 0  to 20 

Neighborhood 2, 500 to 40,000 1 . 5 5 to 1 0  

Source: Urban land Institute, Shopping Center Development Handbook, Second Edition 
(Washington, D.C.: U rban land Institute, 1 985) .  

Although the actual pattern of reta i l  centers with i n  metropol itan re­
gions has never completely fit th is neat descript ion, today's reta i l  sys-
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tem bears even less resemblance to the theoretical h ierarchy than be­
fore. Rapid suburban ization and i ncreased automob i le  use beg inn i ng 
after World War I I  i n st igated s ign i ficant changes i n  the retai l  h ierarchy 
in metropol itan regions. In part icu lar, deve lopers began to design 
shopping areas specif ica l ly  for customers who would be arr iv ing by 
automobi le, i nstead of by foot or streetcar. The resu l t  was a d ramatic 
change i n  accessib i l ity patterns with i n  metropol itan regions. 

Before World War I I ,  reta i l  activity was concentrated largely i n  cen­
tral busi ne�s d i stricts. Hoyt ( 1 968) observed that in 1 920, 90 percent of 
general merchand ise sales were made in the central busi ness d i strict 
(CB D) .  When Proudfoot ( 1 937 :  1 , 3) looked at 3 7  cit ies in the U .S . ,  
"the reta i l  structure of wh ich [were] characterized by a h igh degree of  
decentra l izat ion; the CBD was sti l l  the " reta i l  heart of the city" for 
both conven ience and comparison shopping. Ph i ladelph ia's CBD 
accounted for over 3 7  percent o f  total sales, and  the average sales per 
store was over th ree t imes h igher than outside of the CBD.  Th i rty-two 
"outlying• centers, or "m in iature• CB Ds, were also identified, but 
accounted for less than 20 percent of sales. This left an important role 
for neighborhood bus i nesses: over 40 percent of sales were made i n  
the two-th i rds o f  the stores that were located outside o f  centers. 
Customers of these establ i shments, located along neighborhood 
business streets or in isolated store c lusters, came from w ith i n  "easy 
walk ing d i stance. • Res idents walked to local stores or rode the 
streetcar to the centra l shopping d istrict. 

B ut the growing importance of the automobi le was a l ready having 
an impact wel l before World War I I .  The U.S. Bu reau of Foreign and 
Domestic Commerce i n  1 924 recognized the importance of 
automobi l e  access, though the focus was sti l l  on the streetcar. Th i s  
report advised store owners that "bus  l i nes and automobi le traffic to 
surrounding points may be large factors drawing trade" (p.4), and 
suggested that store owners m ight not want to select a store locat ion 
on a street with a streetcar l i ne, i f  prospective customers were l i kely to 
drive. Proudfoot's Ph i lade lph ia  study identi fied 1 6  "pr inc ipa l  busi ness 
thoroughfares, • wh ich were "both a business street and a traffic 
artery; carry ing traffic i nto the CBD or to an outlyi ng center (p.4). 
Along these strips were " large, w idely-spaced" convenience and 
comparison stores with •ample" curb-s ide park i ng. These str ips or 
"str ing streets• d id not fit eas i ly i nto the concept of a reta i l  h ierarchy 
(Garrison et a l .  1 959), and the h ierarchy began to unrave l .  

I n  the  1 950s, the  h ierarchy of  unplanned c lusters of  estab l i shments 
began a transformation to a h ierarchy of planned centers, as reta i l  tech­
nology adapted to the use of the automobi le  (Berry 1 967) .  Once resi­
dents had switched to the automobi le  in large n umbers, traffic i n  
downtown shopping areas came t o  a standst i l l .  Reta i lers qu ickly rea l­
ized the potential i n  decentra l i zation and located branch stores i n  less 
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congested suburban areas that were more accessib le to the i r  custom­
ers, a trend wel l  documented for Los Angeles by Bottles ( 1 987) . These 
freestand ing department stores located on large lots w ith ample park­
i ng provided the fi rst seeds for growth of regional shopping centers 
(U rban Land Institute 1 985) .  

Several reports by the Urban Land Institute (Ull l  i l l ustrate the rapid 
change i n  reta i l i ng beg inn ing after Word War I I .  In 1 945, a ULI Tech­
n ical Bu l let in  was a l ready reviewing "mistakes [in locat ion and design] 
we have made i n  developing shopping centers• (N ichols 1 945 :  1 ) , . a l­
though most of the centers inc l uded i n  the study were more l i ke shop­
ping d i stricts, integrated i nto the local street grid, rather than shopping 
centers as they have come to be known . By 1 949, the ULI c la imed that 
"the shopping center is  becoming a fam i l iar and i ntegra l part of the 
American neighborhood scene• (Mott and Wehrly 1 949: 3). In 1 953,  a 
ma l l  consisted of •a pedestrian street with two str ips of stores face to 
face." and some centers had been developed with •park ing on a l l  four  
s ides to reduce walk ing d i stances• (McKeever 1 953 :  24, 62) .  The dra­
matic evol ution in shopping center design dur ing th is  period is dem­
onstrated by the 1 947 and 1 953 plans for H i l lsdale Shopping Center in 
San Mateo, Cal iforn ia (F igure 7). By 1 957, the UL I  was publ i sh ing ex­
tensive guide l i nes on the development of shopping centers, many of 
which conta i ned two department stores (McKeever 1 95 7) .  The number 
of planned centers grew from under 1 ,000 in 1 950 to over 2 5,000 (of 
a l l  s izes) in 1 984 and accounted for over 40 percent of a l l  reta i l  sales 
(UL I  1 985) .  

Clearly, the automobi le had m uch to do with th i s  trend i n  shopping 
mal l des ign.  McKeever ( 1 957 :  1 2) c la imed that shopping centers repre­
sented "the fi rst establ i shed commercia l  bu i ld i ng type wh ich rea l ly 
takes i nto account the Americans' use of their automobi les as part of 
the i r  everyday l iv ing habits . •  Garrison a lso identi fied the importance of 
the automobi le:  "the locat ion of centers with respect to the [h ighway] 
system plays a vital role in the success of centers . . .  centra l i ty impl ies 
access ib i l ity to res idences via the h ighway system• (Garrison et a l .  
1 959: 1 36) . S im i larly, the greater ease o f  movement provided by  the 
automobi le meant that "the purchase of h igh order goods in specia l­
ized centers is substituted for purchase of these goods i n  lower order 
centers. "  These centers drew business from both the CBD and local 
commercia l  areas, s i nce they offered a mix of comparison and conven­
ience shopping and the poss ib i l ity of one-stop shopping. 
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Figure 7 

Evolution of Suburban Shopping Center Design: 
Plans for Hillsdale Shopping Center, San Mateo, CA, 1 947 & 1 953 
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Source: ) .  Ross McKeever, "Shopping Centers: Planning Principles and Tested Policies• 
(Technical Bulletin No. 20, U rban Land Institute, ju ly 1 953) .  

By the 1 970s, •super-regional" mal ls, with four or more department 
stores and two levels  of shops, were the fastest growing category of 
shopping centers. The impl ications of this trend are wel l  recognized i n  
the U LI ' s  Shopping Center Development Handbook: 
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Perhaps the most sign ificant innovation of the 1 970s was 
that regional centers grew in stature from being s imply loca­
tions for retai l  sales to becoming the focus of commun ity 
activity, offering retai I shopping, entertainment, food, thea­
ters, and other forms of recreation or leisure t ime adivity . .  
. the mal l of the regional shopping center became down­
town Main Street a place to meet people, a place to see 
people (Ul l 1 985:  1 4) .  

Regional mal ls, i n  other words, have become the center of publ ic 
act ivity for many suburban commun it ies, replac ing the trad it ional 
downtown or town square of ear ly suburban commun ities and sh ift ing 
the focus of publ ic l i fe away from the neighborhood leve l and toward 
the regional leve l .  That th is  was the goa l of shopping center developers 
can be seen as early as 1 960: 

. . .  By afford ing opportunit ies for social l i fe and recreation 
in a protected pedestrian environment, by incorporating 
civic and educational fac i l ities, shopping centers can fi l l  an 
existing void .  They can provide the needed place and op­
portunity for participation in modern community l i fe that . .  
. our own Town Squares provided in the past . . . if the 
shopping center becomes a place that not on ly provides 
suburban ites with the i r  phys ical l iving requ i rements, but 
s imu ltaneously serves their  civic, cultural and social com­
mun ity needs, it w i l l  make a most sign ificant contribution to 
the enrichment of our l ives (Gruen and Sm ith 1 960: 23-24) . 

Neighborhood centers a lso underwent a transformation dur ing th is 
period . I n  1 959, a typical neighborhood center inc l uded a supermar­
ket, a drug store, a dry-cleaner or laundry, and other conven ience es­
tabl ishments (Garrison et a l .  1 959). Although new types of establ i sh­
ments, such as v ideo renta l stores, appeared in these centers over t ime, 
the i r  bas ic function did not change s ign i ficantly. One trend was to­
ward greater specia l ization, as centers ta i lored the i r  products and serv­
ices to match the demograph ics of local res idents (UL I  1 985) .  How­
ever, the sca le of these centers i ncreased as supermarkets themselves 
grew in  s ize and in  the d iversity of products and services they pro­
vided . "Super drugstores• were a lso increas i ngly found in neighbor­
hood centers. As the scale of the centers and their establ i shments i n­
creased, they needed a greater population to support them; as long as 
popu lation densities were constant or decreasi ng, the i ncreasi ng sca le 
impl ied that the d i stance between centers grew over t ime. Today's 
neighborhood centers may have more to offer to local res idents, but 
they are farther away on average than before. The resu l t  is longer 
automobi le  trips and fewer pedestr ian trips to commercia l  areas. 

I n  add it ion, only superfic ia l  consideration was given to i ntegrat i ng 
these centers i nto residential development. Whereas in Proudfoot's 
( 1 937) survey, neighborhood reta i l  activity was located throughout 
res ident ia l  areas and integrated into the residential fabric, post-World 
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War I I  zon ing and design practices meant that res ident ia l  and commer­
c ia l  areas were strictly segregated. Developers themselves favored lo­
cations with i n  s ight of freeways and expressways. N ow, efforts to inte­
grate commercia l  activity are l i m ited to cons iderat ions of the 
•compat ib i l i ty of design• of the neighborhood center w ith surround ing 
residential  development and the use of h igher-density residentia l  de­
velopment, as a transit ion between centers and low-density res idential 
areas (Ull 1 985) .  This separation has further contr ibuted to an i ncrease 
in m i n imum d i stances from residences to commerc ia l  areas and has 
often made walk ing to these areas undesi rable even where the d i s­
tances are reasonable. 

Commun ity centers, larger than neighborhood centers but m uch 
smal ler than regional centers, emerged to serve intermed iate functions.  
New forms of reta i l i ng, such as d i scount department stores, off-priced 
cloth ing outlets, or •super-super drug stores• often located in these 
centers, as did previously free-stand ing stores such as hardware and 
furn iture stores. I ndeed, the emergence of a fu l l  spectrum of reta i l  cen­
ter s izes reflects the advantage that centers have over free-stand ing es­
tab l i shments; the center's "ab i l ity to provide one-stop conven ience and 
to combine trips gave it obvious advantages over scattered reta i l  loca­
tions• (Ul l  1 985 :  1 7) .  These centers represent concrete evidence of the 
benefits of agglomeration econom ies. Combined w ith easy access from 
major arter ia ls or even freeways and ample park i ng, th i s  advantage has 
made such centers a dominant reta i l ing form in automobi le-dependent 
suburbs. 

In add it ion to neighborhood, commun i ty, regional ,  and super­
regional centers, a number of other reta i l ing forms have emerged: out­
let centers, •power• centers, d i scount centers, and other specia l ty cen­
ters. Str ip commercia l  developments, consist ing of a string  of i nde­
pendently developed commerc ia l  lots (Ul l  1 985), are sti l l  ub iqu itous. 
C lusters of commun ity centers may function l i ke a s i ngle regional cen­
ter (Mart in  1 990) . Most of these newer forms are on the sca le of com­
mun ity centers, thus br inging more commerc ia l  activ ity with i n  short 
dr iv ing d istances of res ident ia l  areas. 

H ierarch ies of part icu lar types of establishments have a l so changed, 
further compl icat ing the picture. As noted above, the s ize of supermar­
kets has been growing over t ime: in 1 953 ,  the median s ize of a new 
supermarket was 1 3 ,600 square feet, wh i le  in 1 987, the median s ize 
was 46,892 square feet (food Market ing Institute 1 990) . The range of 
products and services has a l so grown .  In 1 980, 37 percent of super­
markets had a de l i ,  28 percent had a bakery, and 1 9  percent had a f lo­
ral shop. By 1 989, these n umbers had grown to 72 percent, 62 per­
cent, and 51 percent of supermarkets, respectively (food Market ing 
I nstitute 1 990) . As the s ize and complex ity of supermarkets i ncreased, 
the i r  numbers decreased . For example, in Seattle in 1 940, there were 
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1 , 1 44 persons per supermarket, versus 1 1  ,028 persons per supermar­
ket i n  1 990 (V im 1 990) . Th is  change resu l ted in an i ncrease in average 
travel d i stance, from 0.46 m i les to 0 .79 m i les, from j ust under to con­
s iderably over the maximum acceptable walk ing d i stance commonly 
assumed by des igners and planners. 

A number of other types of food stores have emerged, however, to 
fi l l  spec ific needs. Qu ick-stop conven ience stores have replaced mom­
and-pop grocery stores to some degree . These conven ience stores are a 
fract ion of the size of supermarkets, at an average s ize of 2 ,377 squ!lre 
feet (Nat ional Association of Conven ience Stores 1 990), but offer a 
wide range of products and services, i nc lud ing prepared food, and are 
often open 24 hours a day. They d i ffer from the mom-and-pops, how­
ever, in that they are a lmost always designed and located for automo­
bi le  access. For example, AM/PM Min i-Markets are found at ARCO gas 
stat ions. At the upper end of the h ierarchy, d i scount warehouses, such 
as Price Club and CostCo, are growing i n  popular i ty. These establ i sh­
ments sel l  food and a fu l l  range of other products, in bu lk  quantit ies 
and at d iscount prices. The Food Market ing Inst i tute has forecast the 
d i scount warehouse share of the grocery busi ness w i l l  double wi th i n  
1 0  years t o  between 1 3  and 2 0  percent (San Francisco Examiner 
8/2/92) .  Discount warehouses, genera l ly located at freeway and ex­
pressway i nterchanges, are a lso des igned for automobi le  access. 

The resu l t  of these changes is that the reta i l ing system fits the con­
cept of a h ierarchy of wel l-defi ned centers less wel l  than ever. A recent 
survey concl uded that wh i le planners hold to the ideal of a h ierarchy 
of n ucleated centers, the rea l ity that they face is a commercia l  system 
much more complex than the ideal (Howe and Rabiega 1 992) .  Mart in  
( 1 990: 1 5) observes that deve lopers are going to bu i ld wherever there 
is a market to serve, inc lud ing areas previously ignored; " i n  the proc­
ess, the d i sti nctions between types of centers w i l l  become b lurrier than 
ever." He echoes Howe and Rabiega in  pred ict ing that "more new 
terms w i l l  be invented to describe the new m ix" (p. 1 5) .  

More importantly, these changes have had s ign ificant impl ications 
for accessib i l i ty and travel .  Wh i le res idents are genera l ly farther away 
from conven ience shopping than before, they are m uch closer, at least 
by automobi le, to a fu l l  range of comparison shopping and personal 
services. A wide variety of needs can be met with i n  a s i ngle center or 
even with i n  a s i ngle store, i ncreas ing the poss ib i l ity of mu lt i-purpose 
trips and potentia l ly reducing the tota l number of trips. Th is  structure 
encourages tr ips by automobi le, even if the d istances are short or the 
transit service is exceptional,  because of the volume of goods that cus­
tomers may buy in any s i ngle tr ip. The new pattern of reta i l  access ib i l­
i ty is h ighly dependent on the automobi le. 
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The Cycle of Dependence 
The net impact on accessib i l ity of a l l  of these changes i s  d ifficu l t  to 

assess. On one hand, commun ity and regional  centers have brought 
specia l ized goods and services closer to suburban residents, to the 
point where the CBD has l i tt le extra to offer the shopper, except i n­
convenience. On the other hand, convenience shopping has become 
less conven ient from a travel standpoi nt. The sca le of neighborhood 
centers has i ncreased and p lann i ng and development practices have 
pushed commerc ia l  act ivity outside the boundar ies of res idential areas 
and have made walk ing unappea l i ng. Whatever the net impact, how­
ever, current levels  of access ib i l i ty are not susta i nable, un less these 
trends change. 

The dependency of today's access ib i l ity on the automobi le means 
that it i s  vu lnerable to i ncreasing congest ion .  Regional centers are now 
reached a lmost excl usively by automobi le by way of expressways and 
freeways. As congest ion i ncreases and speed decreases, these centers 
w i l l  dr ift farther away from res idential areas w ith respect to travel t ime. 
B ut res idents usua l ly have no a lternative to dr iv i ng: transit i s  rarely a 
viable option .  Access ib i l i ty to neighborhood and regional centers w i l l  
a l so b e  impacted by congest ion, because i t  too i s  dependent on the 
automobi le  and the level of service on arter ia l  streets. Congest ion re­
su lts in i ncreas ing delays at the major intersections where most of the 
neighborhood and commun ity centers are now located . Aga in ,  resi­
dents have no cho ice but to dr ive: walk ing to a neighborhood center is 
no longer an option i n  many suburban commun it ies. The shopping 
opportun ities and the ava i lable services may be growing and improv­
i ng, but they are more and more costly to reach .  

The automobi le dependency that i s  associated w ith today's accessi­
b i l ity patterns i s  a l so a large contributor to the increas ing levels  of con­
gest ion that are th reaten ing that access ib i l ity. By 1 990, automobi le  
ownersh ip  had i ncreased to  more than  one veh ic le per l icensed driver 
nationwide. The average n umber of tr ips and the average m i les trav­
eled by motorized veh icle per household per year both i ncreased by 
22 percent from 1 969 to 1 990, at the same t ime that household size 
decreased by 1 9  percent (FHWA 1 992) .  Most of the growth has been 
in shopping and other fam i ly or personal busi ness trave l ,  rather than 
work trave l .  Veh ic le-m i les traveled have thus i ncreased dramatica l ly, 
wh i le i ncreases in the capacity of the road system have s lowed . The 
resu l t  i s  that congestion i n  u rban areas has a l so grown:  less than 25 
percent of urban interstate freeway m i les were at congested cond it ions 
(defi ned as a volume-to-Capacity rat io of greater than 80 percent) dur­
i ng peak hours in 1 975, versus 45 percent at congested cond it ions i n  
1 990 (FHWA 1 990) . 

H i storica l ly, we have seen a cyc le of dependence: the use of auto­
mobi les encouraged design for automobi les wh ich encouraged the use 
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of automobi les (F igure 8) . The cycle cont i nues today. P laces are de­
s igned for the automobi le  because that i s  what the vast majority of 
res idents use to get to those places. But because of the design, they 
have no choice but to drive, even if some m ight want to walk or take 
publ ic  transit :  today's access ib i l ity patterns are dependent on the 
automobi le.  We are now seeing a cyc le of destruct ion:  automobi le­
dependent access ib i l i ty necessitates automobi le  use wh ich increases 
congestion wh ich, in turn, decreases levels of access ib i l i ty. The per­
petual des ign of transportat ion and reta i l i ng systems for the automobi le  
wi l l  u l t imately contribute, and may a l ready be contr ibut ing, to a de­
c l i ne in access ib i l i ty in metropol i tan areas. 

Figure 8 

The Cycle of Dependence - The Cycle of Destruction 

�-� Accessibility 
Design for I Congestion 

Automobiles t+ 

��� 
Breaking the Cycle 

I s  there any way to break this cycle? Proposal s  have emerged to do 
j ust that, by return i ng to less automobi le-dependent forms of suburban 
development, ones that are designed for other modes of travel as wel l .  
Proponents o f  "neo-trad it ional deve lopment• suggest that by return i ng 
to the trad it ional recti l i near grid, by integrat ing commercia l  activity 
with resident ia l  areas so that res idents are with i n  a reasonable walk ing 
d istance, and by paying more attention to the design of suburban envi­
ronments from the perspect ive of walkers and bicyc l i sts, the cyc le of 
automobi le dependence can be broken.  Whether these designs w i l l  
have any s ign ificant impact remains t o  be seen (Handy 1 992) .  We 
may, in fact, be beyond redemption.  

Clearly any effect ive solution wi l l  requ i re changes in  both the trans­
portat ion system and the reta i l  system . Distances between residential 
and commercia l  areas can be reduced by both developing smal ler cen-
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ters that requ i re smal ler market areas and creat ing more d i rect l i n ks be­
tween res identia l  and commercia l  areas. Th is  would br ing potentia l  
dest inat ions with i n  reasonable walking d i stances, and reduce dr iv ing 
d istances for those who cont i nue to rely on the automobi le. The ap­
pea l of walk ing can be improved by payi ng attention to the design and 
location of pedestrian ways, as wel l  as the design of commercia l  areas 
with respect to pedestrians.  Th is  would provide pedestrians with an al­
ternative to walking along h igh-speed, h igh-vo l ume arter ia ls and cross­
ing vast park ing lots to reach the store. B ut such change is res isted by 
the risk avers ion of developers, the rea l it ies of reta i l  econom ics, and 
the entrenched practices of p lanners. 

The important thing to remember is  that this dependency is  or at 
least was a matter of choice. Residents adopted the automobi le be­
cause they preferred it to pub l ic  transit :  it was more comfortable, more 
conven ient, and got them where they wanted to go when they wanted 
to go. In short, it vastly i ncreased the i r  access to a l l  parts of the metro­
pol itan region .  B ut the choice qu ickly became necessity, as a l ready ·i n­
ferior a lternatives largely d isappeared . The quest ion now is whether 
we w i l l  or can once aga in  make automobi le  use a matter of choice.  
Whether or not nee-trad it ional design principles u lt imately reduce 
automobi le  trave l ,  they at least wi l l  give people the choice to conti n ue 
to rely solely on automobi le  access ib i l i ty or to take advantage of the 
walk ing and transit access ib i l ity that these commun ities may offer. The 
automobi le  vast ly expanded our choice of potentia l  dest inations, but 
we can expand our choice even further by prov id ing a lternatives to 
automobi le  dependence. 
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