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Abstract

Hamilton (1982) first argued that urban workers’ commuting journeys are so long that
the monocentric urban models literature has little predictive value concerning commuting.
In this paper I re-interpret the definition of “wasteful commuting” to include only the
amount of commuting that could be eliminated if workers traded jobs or houses, holding
fixed the existing spatial patterns of jobs and housing and the actual urban transportation
network in the urban area. Using an assignment model to calculate new estimates of
the amount of wasteful commuting, I find that “waste” constitutes only a minor fraction—
11%—of the total amount of commuting by workersin U.S. cities, rather than the extremely

high 87% figure found by Hamilton.



Do urban workers commute too much? Bruce Hamilton (1982) was the first to raise
the question of whether urban'workers’ commuting journeys are too long or, in his terms,
“wasteful.” Hamilton argued that the monécentric urban model predicts that workers’
commuting journeys will be minimized. To test the model, he calculated the minimum
commuting journey length for the average worker in a group of U.S. cities and compared
the results to the actual average commuting journey length for those workers. He assumed

that any difference between the two figures was °

‘wasteful commuting.” He found that
the average minimum commuting distance was only 1.1 miles, but the average distance
actually commuted by workers in those cities was 8.7 miles, or nearly 8 times as great.
Hamilton therefore concluded that the monocentric urban model has little predictive value
concerning commuting behavior and that actual commuting behavior could be predicted
just as well using an assumption that commuting is random.

Commuting behavior is a central feature of any model which purports to explain urban
residential and job location choice. Hamilton’s assertion that the monocentric urban model
has little predictive value concerning commuting behavior therefore strikes at the heart of
modern urban economics. But Hamilton made such strong and inclusive assumptions
concerning the definition of “wasteful commuting” that no city whose residents determine
their locations by the postﬁlates of economic rationality would be expected to satisfy them.
In this paper I calculate new estimates of the average minimum commuting journey length
in a sample of U.S. cities, using a more reasonable interpretation of what urban models
would predict concerning location behavior by workers and firms. Comparing the resulting
estimates of minimum commuting with data on the actual commuting journey length by
- workers in the same cities results in new estimates of the amount of “wasteful commuting.”
"Fora samble of cities which overlaps Hamilton’s, I find that only around 11% of the actual

amount of commuting in urban areas is “wasteful.” Thus “waste” in fact appears to be
only a minor factor in explaining the commuting behavior of U.S. urban workers.

Section 1 of the paper discusses the predictions of the monocentric urban models theory
concerning commuting decisions by workers. Section 2 presents the assignment model ap-
proaéh used here to calculate new estimates of the minimum commuting journey predicted

by the monocentric urban model.



1. Predictions of the Monocentric Urban Model Concerning Commuting

In the simplest monocentric urban model, all households have identical tastes and have
one worker, all workers have identical jobs and earnings, and all jobs are at the CBD.
Households choose their residential locations by maximizing utility functions subject to
budget and time constraints. Commuting is assumed both to take time and to cost money.
Residential locations are characterized by distance from the CBD, with the city assumed
to be identical in all directions. Workers are willing to choose residential locations which
involve longer commutes because housing prices fall with greater distance from the CBD.
All commuting is on radial roads which are assumed to be ubiquitous. The average one-
way commuting journey length therefore equals the average residential distance from the
CBD. In the centralized employment model, which worker takes which job is irrelevant.?

Now introduce partial employment decentralization into the model, but hold 6ther
assumptions unchanged.? Following Hamilton, I assume that the spatial patterns of em-
ployment location and of housing location are both fixed. When any jobs move out of the
CBD, the pairing of individual workers’ residential and job locations becomes important.
The minimum possible average commuting journey length for workers in a city occurs if
the following properties hold for all workers employed at suburban jobs: (1) workers’ jobs
are on the same ray from the CBD as their houses and (2) their jobs are closer to the CBD
than their houses. If these two conditions are satisfied for all workers, then all commuting
in the urban area will be in-commuting, z.e., toward the CBD along a single ray during the
home-to-work journey. There will be no out-commuting and no circumferential commut-
ing, t.e., no commutes which are away from the CBD during the home-to-work journey or
which start on one raybfrom the CBD and end on another. Further if all workers in the
city in-commute, then the average commuting journey length of workers in the city will be
minimized.

Hamilton assumes that these two conditions are both satisfied for all workers in all cities
when he calculates his estimates of the average minimum commuting distance in a city.
He therefore assumes that all commuting in excess of the distance required for workers
to in-commute to their jobs is “wasteful.”3 However, in actuality, when firms move out

of the CBD, they usually choose suburban locations which are concentrated at particular
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suburban subcenters. This causes suburban jobs to have a different distribution around
the CBD than the distribution of workers’ residences. As a result, not all workers can in-
commute to their jobs. Under what circumstances will workers choose to commute outward
or circumferentially to suburban jobs and what effect does this have on the average length
of commuting journeys in the urban area?

As an example, suppose an arbitrary large firm (or group of firms) called firm A moves
from the CBD to a suburban location whicfx is one mile east of the CBD. All jobs in the
urban area are now located either at the CBD or at firm A. Figure 1 shows the CBD of
the urban area at the origin of a graph and firm A at (1,0). The outer boundary of the city
is the curve ced. Given firm A’s location, only workers that live more than one mile from
the CBD and along the z—axis can in-commute to it. Workers are willing to in-commute
to a suburban firm if it pays a wage equal to the wage at the CBD minus workers’ savings
in commuting costs from working at the suburban firm. Assume that the wage per day
at the CBD is w*, and that commuting costs are vy per mile round trip. Then firm A’s
in-commuting wage is w* — . At this wage, only workers that can in-commute to firm A
will be willing to work there. Therefore firm A’s in-commuting region consists solely of
workers living along the line segment Ae.

However if firm A is large, then it may demand more workers than live along the line
segment Ae. Then to induce some workers to out-commute or commute circumferentially to
the firm, it must raise its wage above w* —~ . Suppose firm A offers a wage of w', which is
above the in-commuting wage, but below the CBD wage, or w* —y < w' < w*. Also suppose
the urban area has straight-line roads connecting all residences to all workplaces. Finally,
assume that all households in the urban area consume the same amount of housing.*

The rise in wages paid by firm A increases the size of the commuting region from which
workers are willing to commute to firm A. Workers are indifferent between commuting to
two different job locations when the wages at both job locations minus commuting costs

are equal. Therefore the equation defining the boundary of firm A’s commuting region is
w* = (2 + 7)1 = —((z - 1)* + ), (1)

where z and y are the coordinates of a worker’s residential location on the graph of the
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