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Policy Description 
 
While much attention has been given to increased residential densities as a strategy for 
reducing vehicle miles traveled (VMT) and greenhouse gas (GHG) emissions from 
transportation, increased employment densities may have similar effects. Policies to 
increase employment densities include changes to zoning ordinances to allow more 
building floor space on each parcel and reductions in parking requirements. In most 
cases, these policies are coordinated with a combination of infrastructure investments 
and/or financial incentives that, for example, promote increased accessibility by public 
transportation and development around transit stations. 
 
Employment density is usually measured as the ratio of the number of employees 
divided by land area (e.g., employees per acre or employees per square mile).   
Employment density can be measured at different scales, for example, at the level of 
the census tract, traffic-analysis zone (TAZ), neighborhood, or city. In some studies, 
employment and population are sometimes summed to compute an overall activity 
density per areal unit.  

Employment density is often correlated with a number of characteristics of the built 
environment that are associated with VMT, including mixed land uses, transit access, 
the quality of the pedestrian environment, and proximity to residential areas. While 
density is easily measured, many planning researchers believe that policy attention 
should focus not only on density but on a more holistic set of land use characteristics 
(e.g. Chatman, 2008). Yet for the purposes of summarizing the evidence on 
employment density and VMT, unless otherwise noted, the evidence here focuses on 
the effect of employment density alone on VMT. 
 
Impacts of Employment Density 
 
The impact of employment density on VMT has been less studied than the impact of 
residential density. Many researchers discuss the probable role of employment density 
on travel behavior but do not explicitly report a numerical value for the impact of 
employment density on VMT. Two studies, summarized in Table 1, met the selection 
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criteria of computing the effects of employment density using disaggregated data after 
controlling for the impact of other land use variables. 
 
Effect Size 
 
The selected studies show that the impact of employment density on VMT is relatively 
weak and varies depending on the specific area of study: a doubling of employment 
density (100 percent increase) is associated with at most a 3 percent reduction in VMT 
in low density areas, and in some cases can be associated with an increase in VMT. 
Consistent with these findings, a meta-analysis by Ewing and Cervero (2010) concluded 
that the effect of employment density on VMT is close to zero.   
  
Table 1. Impact of Employment Density on VMT 

Study Study 
location Study year 

Results 
Employment Density 

Variable 
% VMT Change for 

1% Increase in 
Employment 

Density 
Zhou and 

Kockelman 
(2008) 

Austin, TX 1998-1999 Jobs per square mile 
 

Central Business 
District/Urban areas 

 
Suburban/Rural 

areas 

 
 

+0.074 
 
 

-0.030  

Zhang et al. 
(2012) 

Four U.S. 
cities 

2005-2009 Jobs per square mile -0.011 to +0.013 

 
The mix of positive and negative effects is notable. Zhang et al. (2012) found that VMT 
decreased with an increase in employment density in three U.S. metropolitan regions 
but VMT increased as employment density increased in the fourth metropolitan region.  
Zhou and Kockelman (2008) found that VMT increased in higher density areas within 
the Austin region, but VMT decreased in lower density areas. The degree of competition 
for space between jobs and housing may explain these results: in a job-rich and high-
density area, adding additional jobs may push housing farther away, thereby increasing 
commute distances; in a job-poor and low-density area, adding additional jobs might put 
jobs and housing in closer proximity, thereby decreasing commute distances. In other 
words, the impact of increases in employment density is likely to depend on the existing 
density and job-housing balance of an area.  
 
The effects reported in Table 1 are smaller than the effects of employment density on 
VMT found in earlier studies (for discussions on this topic, see Badoe and Miller, 2000; 



9/30/2014 
 

4 
 

Leck, 2006; Ewing and Cervero, 2001; Ewing and Cervero, 2010). One likely 
explanation is that recent studies control for more land use characteristics than the 
earlier studies did, and thus do a better job of isolating the effect of employment density.  
Overall, the literature suggests that characteristics typically found in areas with higher 
employment density such as the density of the street network, transit access, quality of 
the pedestrian environment, and job-housing balance have a more important effect on 
travel behavior than employment density itself (Ewing and Cervero, 2010).  
 
Even if the changes in VMT directly associated with an increase in employment density 
are not large, it is possible that significant changes in travel demand will result through 
indirect effects. Changes in employment density are often accompanied by changes in 
other land use characteristics (e.g. residential density, land use mix) and transportation 
infrastructure (e.g. improved public transit service, reduced parking availability and 
increased parking fees). The combined effects of these changes might result in much 
larger changes in VMT than suggested by the effect sizes shown in Table 1 (National 
Research Council, 2009). One study, using aggregate data, suggests that changes in 
employment density produce larger effects in Canadian and European cities than in the 
United States (van de Coevering & Schwanen, 2006).  Thus, the impacts of 
employment density on VMT may vary considerably across cities depending on unique 
local conditions. 
 
Evidence Quality 
 
The studies in Table 1 use statistical methods to analyze disaggregated data for 
individual households while controlling for the impact of additional land use variables 
and sociodemographic characteristics. However, the associations found in these studies 
do not necessarily show a causal effect of employment density (or other land use 
variables) on VMT. Because they use cross-sectional data, collected in different places 
at one point in time, these studies show that differences in employment density are 
associated with differences in VMT, but they do not necessarily show that changes in 
employment density would produce changes in VMT.    
 
Caveats 
 
It is difficult to separate the impact of employment density from the effect of other 
variables. Often, employment density is included in a package of policies that aim to 
reduce VMT. Empirical results suggest that there is a greater impact of employment 
density on travel behavior if this strategy is coupled with other strategies. For instance, 
according to Ewing and Cervero (2010), some of the effects of employment density 
reported in the literature are not due to employment density itself but rather to better 
walking conditions, shorter distances to transit service, and parking fees usually (but not 
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always) associated with higher employment density.  For example, several studies show 
that areas with higher employment density in proximity to railway stations have higher 
use of commuter rail (Frank and Pivo, 1994; Parsons Brinkerhoff, Quade and Douglas 
Inc., 1996; Badoe and Miller, 2000). 
 
There is reason to believe that the impact of employment density on travel behavior is 
characterized by thresholds. For example, Frank and Pivo (1994) observed that the 
effects of an increase in employment density on mode shift from drive-alone to transit or 
walking vary significantly depending on the initial employment density. Increases in 
employment density had a significant effect on the split between travel modes in areas 
with initial densities of 20 to 75 employees per acre and in areas with more than 125 
employees per acre; changes in employment density had little effect in areas where 
initial employment densities were between 75 and 125 employees per acre. These 
results suggest that the relationship between employment density and both VMT and 
mode share are not linear, but rather strongly influenced by thresholds and by the 
impact of other factors such as the types of transit services that are provided in each 
area.  
 
GHG Emissions 
 
No studies give direct evidence of the effect of employment density on GHG emissions.  
In general, reductions in VMT should translate into reductions in GHG emissions.  
However, higher employment densities may contribute to higher levels of traffic 
congestion, even with lower VMT overall, because it concentrates this VMT within a 
smaller area. If so, reductions in GHG emissions from reductions in VMT could be partly 
offset by reduced vehicle fuel efficiency and thus higher per-mile GHG emissions for the 
remaining VMT.          
 
Co-benefits 
 
Increases in employment density yield the most benefits if adopted as a part of a 
coordinated set of strategies rather than in isolation. Land use policies that encourage 
higher employment densities in conjunction with concentrations of shopping and service 
destinations and high-quality transit service together make alternatives to driving more 
attractive. A package of such strategies can produce many benefits beyond reductions 
in VMT. Shifts in travel mode from driving to transit, walking, or bicycling are likely to 
have positive impacts on health, through increases in physical activity and through 
improvements in local and regional air quality.      
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Examples 
 
Many of the major cities in California, as well as some smaller ones, have adopted 
policies to increase employment densities, particularly in the urban core. San Francisco, 
for example, has been working for more than two decades to increase both residential 
and employment densities in the area south of Market Street. Strategies to achieve this 
objective include increases in height limits as well as investments in public facilities 
such as the Transbay Transit Center and public institutions such as the Museum of 
Modern Art and the new UCSF campus. Los Angeles, San Diego, San Jose, Oakland, 
Sacramento, Pasadena, and other cities have similarly adopted policies intended to 
increase employment densities in conjunction with increases in downtown population, 
increase in the mix of services, improved transit service, and enhanced public spaces.   
 
References 
 
Badoe, D. A. and E. J. Miller (2000). Transportation–land-use interaction: empirical 

findings in North America, and their implications for modeling. Transportation 
Research Part D: Transport and Environment, 5(4): 235-263. 

 
Chatman, D. G. (2008). Deconstructing development density: Quality, quantity and price 

effects on household non-work travel. Transportation Research Part A: Policy 
and Practice, 42(7): 1008-1030. 

 
Ewing, R. and R. Cervero (2001). Travel and the built environment: a synthesis. 

Transportation Research Record: Journal of the Transportation Research Board, 
1780(1): 87-114. 

 
Ewing, R. and R. Cervero (2010). Travel and the built environment: a meta-analysis. 

Journal of the American Planning Association, 76(3): 265-294. 
 
Frank, L. D. and G. Pivo (1994). Impacts of mixed use and density on utilization of three 

modes of travel: single-occupant vehicle, transit, and walking. Transportation 
Research Record: 44-44. 

 
Leck, E. (2006). The Impact of Urban Form on Travel Behavior: A Meta-Analysis. 

Berkeley Planning Journal, 19: 37-58. 
 
National Research Council (2009). Driving and the Built Environment: The Effects of 

Compact Development on Motorized Travel, Energy Use, and CO2 Emissions -- 
Special Report 298. Washington, D.C.: The National Academies Press. 

 
Parsons Brinckerhoff Quade and Douglas Inc. (1996). TCRP Report 16: Transit and 

Urban Form. Transportation Research Board, National Research Council, 
Washington, D.C. 



9/30/2014 
 

7 
 

 
van de Coevering, P. and T. Schwanen (2006). Re-evaluating the impact of urban form 

on travel patterns in Europe and North-America. Transport Policy, 13(3): 229-
239. 

 
Zhang, L., J. H. Hong, A. Nasri and Q. Shen (2012). How built environment affects 

travel behavior: A comparative analysis of the connections between land use and 
vehicle miles traveled in US cities. Journal of Transport and Land Use, 5(3): 40-
52. 

 
Zhou, B. and K. M. Kockelman (2008). Self-selection in home choice: use of treatment 

effects in evaluating relationship between built environment and travel behavior. 
Transportation Research Record: Journal of the Transportation Research Board, 
2077(1): 54-61. 

 
 
Acknowledgements 

This document was produced through an interagency agreement with the California Air 
Resources Board with additional funding provided by the University of California 
Institute of Transportation Studies MultiCampus Research Program on Sustainable 
Transportation. 

 
 

 




Accessibility Report


		Filename: 

		employment_density_brief.pdf




		Report created by: 

		

		Organization: 

		




[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 1

		Passed: 29

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


