UC Berkeley
ACCESS Magazine

Title
What Density Doesn't Tell Us About Sprawl

Permalink
https://escholarship.org/uc/item/92x6r12w

Journal
ACCESS Magazine, 1(37)

Author
Eidlin, Eric

Publication Date
2010-10-01

Copyright Information

This work is made available under the terms of a Creative Commons Attribution-
NonCommercial License, availalbe at https://creativecommons.org/licenses/by-nc/3.0/

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/92x6r12w
https://creativecommons.org/licenses/by-nc/3.0/
https://escholarship.org
http://www.cdlib.org/

What Density
Doesn’t Tell Us

About Sprawl

BY ERIC EIDLIN

PRAWL HAS NO SINGLE DEFINITION.
Many people, however, tend to think of

“sprawling” cities as places where people
make most of their trips by car, and non-sprawling cities as
places where people are more likely to walk, cycle, or take
transit. This is why Los Angeles, which has more vehicles
per square mile than any other urbanized area, and where
transit accounts for only two percent of the region’s over-
all trips, is considered sprawling, while the New York
urbanized area is not. We also know (or think we know)
that places where people frequently walk, cycle, or take
transit tend to have high population densities, and for this
reason we tend to view low density as a proxy for sprawl.
But as it turns out, the Los Angeles urbanized area—which
in both myth and fact is very car-oriented—is also very
dense. In fact, Los Angeles has been the densest urbanized
area in the United States since the 1980s, denser even than
New York and San Francisco. >
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These facts present a bit of a mystery. If one were to measure sprawl by measuring a
region’s average level of Vehicle Miles Traveled (VMT), Los Angeles would certainly qualify
as sprawling. But if we measure sprawl by population density, LA would not sprawl at all. In
fact, it would be the least sprawling urbanized area in the country. How can Los Angeles be so
dense and yet also exhibit so many characteristics associated with sprawl, including high lev-
els of car travel (both in per capita and absolute terms) and low rates of walking, bicycling and
transit ridership?

Part of the answer lies in the vagaries of Census geography. Sprawl is a regional attrib-
ute, so when observers point out that LA is denser than New York, they are not talking about
the cities of Los Angeles and New York. Rather they are talking about the urbanized area,
which is essentially the combined area of the cities and their suburbs. The other part of the
answer is that density by itself—the simple ratio of population to square mile—is not a very
useful way to measure sprawl. What matters is the distribution of density, or how evenly or
unevenly an area’s population is spread out across its geographic area. If we look at the den-
sity distribution in Los Angeles, we notice that its suburbs are much denser than those of other
large U.S. cities, such as New York, San Francisco or Chicago. These high-density suburbs
compensate for the comparatively low density of LA’s urban core, and, in so doing, increase
the average density of the area as a whole. In other words, Los Angeles has both a relatively
high density and a relatively even distribution of density throughout its urbanized area.

The LA region’s combination of high, evenly distributed density puts it in an unfortunate
position: it suffers from many of the problems that accompany high population density,
including extreme traffic congestion and poor air quality; but lacks many of the benefits that
typically accompany more traditional versions of dense urban areas, including fast and
effective public transit and a core with vibrant street life. Los Angeles has, to borrow a term
coined by urbanist William Fulton, “dense sprawl.” (Or, to be less charitable, it has “dysfunc-
tional density.”) It is too dense to function like classic suburbia, but also has few areas dense
enough to be a “city” in the manner of central city New York or San Francisco.

Why does this matter? The point is not to pick on Los Angeles, which has many
wonderful attributes to go along with its problems. Rather Los Angeles highlights a weakness
in the way we traditionally think about density and sprawl. Planners are often quick to
recommend increased density to combat congestion and make cities more livable, but LA
shows us that simply chasing density, without thought as to where that density is, will not do
much to help and might actually make things worse. In the remainder of this article I will
examine LA’s population distribution in more detail and then discuss how traditional
measures of density can mislead planners and transportation policymakers. Finally, I
examine three alternative ways to measure density that may be more useful.

DENSITY WITHOUT DOWNTOWN, SPRAWL WITHOUT SUBURBIA

People are often surprised to learn that Los Angeles is dense. Some of this surprise
probably stems from a tendency to associate urban density with busy downtown centers. Many
people, when they think about urban density, understandably picture Manhattan or Hong
Kong, not LA. And it’s true that Los Angeles doesn’t have much of a center; it is one of the most
decentralized urban areas on earth. But of the five densest metropolitan areas in the U.S., LA
is the densest, both in people and jobs. At the same time, however, its central city has the low-
est job density of these five areas, and the second lowest population density (see Table 1). Only
six percent of the region’s jobs are in the central business district, and only twelve percent are



TABLE 1

METROPOLITAN DENSITY CENTRAL CITY DENSITY
Population and Employment Density for
POPULATION JOBS POPULATION JOBS Five Densest Metropolitan Areas
Ity per acre (rank)  per acre (rank) per acre (rank)  per acre (rank)
Los Angeles 59 3N 70 (4) 1,251 (5)
New York 47 (2) 27 (2) 560 (1) 2,444 (1)
Chicago 41 (3) 22 (4) 75 (3) 2,276 (2)
San Francisco 40 (4) 21 (5) 275 (2) 1,839 (3)
Washington DC 34 (5) 24 (3) 68 (5) 1,701 (4)

Source: Newman and Kenworthy (1999)

located in the region’s nineteen largest job centers. Downtown Los Angeles is even less
significant as a residential area: despite a surge in loft construction over the past decade,
its daytime population of approximately 500,000 people is over twelve times larger than its
residential population of 40,000. The population of Manhattan, by contrast, only doubles

during the day.

So it is clear that Los Angeles lacks a super-dense core like Manhattan. But it also lacks [ os An ge les
a very low-density suburban periphery. Suburban neighborhoods in the Los Angeles region
are much denser than their counterparts in the Northeast and Midwest. Indeed, one might has “dense

say that they are not classically suburban, in the sense that few of them offer large houses on
”»”
large plots of land, uncongested roads, and easy access to open space. sprawi.
But while the suburbs of metropolitan Los Angeles are dense compared to the suburbs
Or, to be less

of other U.S. urban areas, most (with some notable exceptions) are not dense enough to
support traditional urban amenities like frequent and high quality public transit and bustling

e o . o charitable
commercial districts with sidewalk cafes and pedestrian-oriented retail. Like the distribution ’
of population in metropolitan Los Angeles as a whole, the distribution of density throughout It h as
most of these outlying areas is not clustered at nodes or along densely populated corridors
that can be easily served by public transit. It is spread evenly throughout these areas. ¢ dysfu nct il onal
WHY MEASURES OF AVERAGE DENSITY FALL SHORT denSIt)/. ”

Why do standard measures of density mislead? Two reasons: first, the standard measure
relies too much on where the urbanized area’s formal boundary is drawn, and second, the
measure is determined by total land area, even if some of the land is sparsely populated.

Compare New York and Los Angeles again. By the standard measure, Los Angeles, with
59 people per acre, is considerably denser than New York, with 47. A big part of the reason is
LA’s dense suburbs, but this explanation is somehow unsatisfying. I suspect that for many peo-
ple, the fact that Palmdale (a suburb of LA) is denser than White Plains (a suburb of New York)
shouldn’t lead to the conclusion that Los Angeles is denser than New York. But if we measure
density simply by dividing land area into population, that is exactly the conclusion we get.

So is there a better way to measure density? Below I discuss three alternative approaches
that might be more helpful in understanding the development patterns of dispersed and
polycentric urban regions like LA. One method measures unequal density in the distribution
of population; the other two attempt to measure density as it is experienced by the average
resident of a given urban area. >
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FIGURE 1

MEASURING VARIATION IN THE DISTRIBUTION OF POPULATION

The Gini Coefficient

One approach is to measure the extent to which the population density varies across an
urban area. Using a statistical tool called the Gini coefficient, we can get a sense of the degree
of variation for different urban areas. The Gini coefficient is based on the Lorenz curve, a
cumulative frequency curve that compares the distribution of a specific variable (in this case,
population density) with a uniform distribution that represents perfect equality.

Figure 1 shows the distribution of population for three urbanized areas (Los Angeles,
New York, and San Francisco) by Census tract, relative to the proportion of land. The
diagonal line represents a perfectly equal distribution, or a Gini coefficient of 0. The more the
curve strays from the diagonal line, the greater the variation in population density. Perfect
inequality—if all the residents of a city inhabited one single census tract—would be repre-
sented by a value of 1.

Measuring inequality in this way, the Gini coefficient is 0.65 for Los Angeles, 0.77 for
New York, and 0.80 for San Francisco. In graphical terms, the Los Angeles curve stays closer
to the diagonal line—the line representing an even distribution—than the curves for New
York or San Francisco. This might help explain why Los Angeles appears to be less dense

Population Distribution in the Los Angeles, New York and San Francisco Urhanized Areas
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(and therefore also less “urban” in the classical sense discussed earlier) than San Francisco
and New York, even though its average population density is higher. The population of all
three urbanized areas is distributed unevenly. However, this distribution is much more even
in Los Angeles than it is in New York and San Francisco.

The difference between Los Angeles and the other two regions becomes even more
pronounced when one looks only at the most densely populated census tracts in each urban-
ized area. In Los Angeles, 40 percent of the population live on the most densely settled 10
percent of land. By way of comparison, roughly 66 percent of New York’s population, and
67 percent of San Francisco’s, live on the most densely settled ten percent of the land. By
looking even further to the right of the graph, one finds that 25 percent of the population
in Los Angeles lives on the densest 5 percent of the land. By contrast, 46 percent of San
Francisco’s population, and more than 50 percent of New York’s, live on the densest 5 percent
of the land. The overwhelming majority of New York and San Francisco’s residents live on a
very small portion of their urbanized areas’ land. But this is much less the case in LA.

Perceived Density

Another approach to measuring density, which was developed separately by both Gary
Barnes and Chris Bradford, is to use “perceived” or “weighted” density. The purpose of
perceived density is to capture the density of the place in which the average person lives.
A good way of conceptualizing the difference between “standard density” and “perceived
density” is that where standard density measures the average amount of land around each
resident of a city, perceived density measures the average number of people around each
resident of that city. Measuring perceived density involves four steps:

1. Divide the city into small geographic units such as census tracts.

2. Calculate the standard density of each of these census tracts.

3. Assign a weight to each census tract that is equal to its share of
the total population of the city.

4. Average the weighted densities of all of the city’s census tracts.
This produces a weighted or “perceived” density for the city.

For the purpose of illustration, Bradford offers the extreme example of a fictitious city
called “Metropolis.” Metropolis has a central core of 100,000 residents who live on ten square
miles of land and a suburb with 10,000 residents who live on 100 square miles of land. The
standard density of Metropolis is 1,000 people per square mile. However, since 90 percent of
the population—those who inhabit the core—live in a very dense environment, this standard
density number has little bearing on the way most residents experience their city. By giving
the core’s density a weight of 90 percent and the suburb’s density a weight of 10 percent—
weights that are equal to the respective proportions of the city’s residents that inhabit each
part—we get an adjusted density of 9,100 people per square mile, a number that more closely
approximates the density at which the average resident of Metropolis lives.

PERCEIVED DENSITY RANKING OF U.S. URBANIZED AREAS

Using data from the 2000 U.S. Census, Bradford calculated the perceived densities of the
largest urbanized areas in the U.S. He began with data for each census tract that is partially
or wholly contained within each of the urbanized areas. He then calculated each census >




tract’s share of the urbanized area’s total population. From there he assigned each census
tract a weight equal to its share of the population and averaged the weights to get the
perceived density for the urbanized area. Table 2 below shows the perceived densities of the
15 largest urbanized areas in the US..

The resulting measures of perceived density probably align more closely with common
perceptions of urban density. New York ranks head and shoulders above other urbanized
areas, with a perceived density of over 33,000 people per square mile. San Francisco comes in
second, with a perceived density of over 15,000 people per square mile, while Los Angeles
drops from first place to third, with a perceived density of about 12,500 people per square mile.
This ranking may still strike many as surprisingly high, given that Los Angeles remains ahead
of cities that most people would intuitively think of as being dense, including Chicago,
Philadelphia, Boston, and Washington, D.C.

DENSITY GRADIENT INDEX

Bradford pushed the concept of perceived density a step further by developing the
density gradient index. The density gradient index, which is the ratio of perceived density to
standard density, is an indication of the unevenness of population distribution—or, to use
Bradford’s terminology—a measure of “clumpiness.” Table 2 also shows the density gradient
index for each urbanized area.

TABLE 2

Perceived Densities, Density Gradient Index, and Non-Automohile Commuting: 15 Largest Urbanized Areas

PERCEIVED DENSITY PERCENTAGE OF PERCENTAGE OF
DENSITY GRADIENT COMMUTES BY COMMUTES BY

(people per square INDEX PUBLIC TRANSIT PUBLIC TRANSIT OR

URBANIZED AREA mile) (rank) (rank) (rank) WALKING (rank)
New York--Newark, NY--NJ--CT 33,029 (1) 6.2 (1) 30.6% (1) 36.5% (1)
San Francisco--Oakland, CA 15,032 (2 2.2 (5 15.9% (2) 20.5%  (2)
Los Angeles--Long Beach--Santa Ana, CA 12,557 (3) 1.8 (8 58% (8 8.2% (8)
Chicago, IL--IN 10,270  (4) 2.6 (4 11.9% (4) 14.7%  (5)
Philadelphia, PA--NJ--DE--MD 8,457 (5 3.0 (3 9.7%  (6) 13.3%  (6)
Boston, MA--NH--RI 71,711 (6) 33 (2 11.6%  (5) 16.1%  (4)
San Diego, (A 7,186 (7) 2.1 (6) 3.1% (2 5.0% (1)
Washington, DC--VA--MD 6,835 (8) 20 () 15.7%  (3) 18.6%  (3)
Miami, FL 6,810 (9 1.6 (12 3.6% (10) 53% (9
Phoenix--Mesa, AZ 5238 (10) 1.4 (14) 2.5% (13) 4.1% (13)
Detroit, MI 4,955 (1) 1.6 (10) 1.7%  (15) 3.0% (15)
Seattle, WA 4,747 (12) 1.7 (9 1.6% (1) 10.3% (1)
Dallas--Fort Worth--Arlington, TX 4,641 (13) 1.6 (11) 1.9% (14) 3.2% (14)
Houston, TX 4,514 (14) 1.5 (13) 3.2% (1) 4.6% (12
Atlanta, GA 2,362 (15) 13 (15) 40%  (9) 5.1%  (10)



Not surprisingly, New York is also the urbanized area with the highest density gradient
at 6.2. Interestingly, the urbanized areas with the next highest density gradients after
New York are Boston and Philadelphia—neither of which make even the top ten for standard
density, and which only rank sixth and fifth, respectively, in terms of perceived density.
The source of Boston and Philadelphia’s high density gradients is almost certainly their
age and their resulting urban design; they are older cities with large downtown cores and
extensive public transit systems that were developed prior to the automobile era. As a result,
development in these urbanized areas naturally clustered around their public transit lines, and
the distribution of density within them is therefore very “clumpy” in comparison to cities like
Los Angeles, Phoenix and Miami that experienced their greatest period of growth after auto
ownership had already become widespread.

Bradford did a regression analysis to analyze the relationship between perceived density
and commute mode (the final two columns of Table 2). He found virtually no association
between standard density and the percentage of workers commuting by public transit or
walking, but a strong association between perceived density and commuting by transit or
foot, and an even stronger association between the density gradient index and the percentage
of workers commuting by transit or by foot.

CONCLUSION

Many urbanists admire places like Boston, New York and San Francisco, which give their
residents a wide range of transportation options and have charming multimodal streets. Many
urbanists admire Los Angeles as well, of course, but recognize that it is often a difficult place
to walk, bike or use public transportation. However, planners who seek to emulate Boston or
New York, or to avoid the less desirable elements of LA, will go astray if they simply focus on
increasing density. The urban form of older metropolitan areas is one of great variance, not
great density. The New York urbanized area offers its residents both a super-dense, vibrant
core and a low-density suburbia. The places where land is used very intensively in the center
often see it used much less intensively on the outskirts. While it is possible to have an area
that contains nothing but extraordinarily high density, such places are unusual, and often
islands (think Hong Kong or Singapore).

Acknowledging these land use patterns should make us question some conventional
planning goals. We might say we want more density or less sprawl. We might even say that
we simply want more places to look like San Francisco or New York. But what exactly are we
trying to accomplish by doing this? Do we want super-dense urban centers, or very-low
density suburbs, or both? These aren’t easy questions to answer, and standard measures of
density will offer us little help in trying to answer them.

It is also important to realize that no measure of density, no matter how comprehensive,
can capture every dimension of sprawl. Much of what we consider sprawl is determined less
by the density of people or jobs, and more by how buildings and parking are arranged on
the street, and whether streets are designed in a way that makes walking and biking safe and
comfortable. Nevertheless, in the future planners and policymakers might find it useful to
assess the perceived density of the places they are trying to improve. Policymaking is about
people, after all, so perhaps we are better off examining density as people experience it. ¢
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