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Abstract: Promoting walking travel is considered important for reducing automobile use 

and improving public health. Recent U.S. transportation policy has incentivized 

investments in alternative, more sustainable transportation modes such as walking, 

bicycling and transit in auto-oriented cities such as Los Angeles. Although many past 

studies have analyzed changes in walking travel across the U.S., there is little clarity on the 

drivers of change. We address this gap by conducting a longitudinal analysis of walking 

travel in the greater Los Angeles area from 2001 to 2009. We use travel diary and 

household data from regional and national surveys to analyze changes in walking trip 

shares and rates across our study area. Results show that walking has significantly 

increased across most of Los Angeles, and that increases in walking trips generally 

correspond with increases in population, employment, and transit service densities. 

Estimates from fixed-effects regression analysis generally suggest a positive association 

between population density and walking, and that higher increases in transit stop density 

are correlated with increased walking trips to and from transit stops. These findings 

illustrate how regional planning efforts to pursue a coordinated land use-transit planning 

strategy can help promote walking in auto-oriented or vehicle adopting cities. 

Keywords: walking; transit; travel survey; longitudinal study; fixed-effects regression; 
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1. Introduction  

Walking travel had been steadily declining across U.S. cities during the automobile era. Census 

journey-to-work data show declining rates of walking and transit use, and as recently as 1990, walking 

was regarded as a forgotten mode [1,2]. Yet urbanists continued to argue that walking is central to the 

life of cities [3], and planners struggled to develop effective strategies for incentivizing walking travel. 

Now, after years of advocacy, painstaking research, and many innovative planning-policy experiments, it 

appears that much of the U.S. is in the midst of a “walking renaissance”. Once considered a “car capital” 

of the world, the greater Los Angeles area is transitioning from an auto-centric to a multi-modal 

metropolis, aided by public transit investments, transit-oriented (re)development policies, downtown 

revitalization projects, and a renewed interest in alternative, more sustainable transportation including 

walking, bicycling, and transit use [4–6]. Downtown populations are rebounding in L.A. and many 

other U.S. cities, and even suburban downtowns are transitioning from auto-oriented to pedestrian and 

transit focused mixed use centers [7–9]. 

Walking is important in cities for reducing automobile use, and promoting public health through 

increased physical activity [10–15]. It is critical not only as a stand-alone mode, but also as the 

gateway mode to public transit. But retrofitting an expansive auto-oriented region into a multimodal 

one that facilitates walking travel is challenging. Trends in walking travel as it relates to transit supply 

and density at the metropolitan scale have been seldom studied and remain poorly understood. Hence, 

the primary topic of investigation in this study is whether and how demographic changes and transit 

investments have impacted walking trip shares and rates across a large and diverse metropolitan 

region. The findings from this research would guide strategic planning and forecasting at the regional 

level, and provide insights and lessons for other traditionally auto-oriented cities that are seeking to 

promote more sustainable transportation modes through land use changes and transportation 

investments. The research is also expected to offer ideas for cities in developing countries to deal with 

and reverse the current trend of unprecedented increase in auto ownership and use, and improve 

overall quality of life. 

Household travel survey information from the 2001 regional travel survey conducted by the 

Southern California Association of Governments (SCAG) and the California add-on sample of the 

2009 National Household Travel Survey (NHTS) are used to analyze trends in walking travel across 

46 Regional Statistical Areas (RSAs) spread over five counties within the greater Los Angeles region. 

The first part of the analysis describes changes in aggregate walking trip shares and rates (with and 

without considering access/egress trips to transit as observations) at the RSA level, and at the county 

level over the 2001–2009 period. The second part of the analysis employs a fixed-effects regressions 

approach to investigate potential determinants of observed changes in selected walking travel 

measures. To foreshadow briefly, the results show that virtually every part of the greater Los Angeles 

metropolitan area experienced increases in walking trip shares and rates; further, these increases were 

positively associated with population density. Additionally, bus and rail transit investments appear to 

have significantly contributed to increases in walking travel to and from transit stations. 

The rest of the paper is organized as follows: First, a literature review provides an overview of 

recent studies on walking travel using NHTS data, how transit is related to walking, and how our study 

addresses existing knowledge gaps. Second, the study area, data, and variables are described. Third, 
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walking trip shares and rates (with and without access/egress trips to transit) are compared across 46 

RSAs in the greater Los Angeles area from 2001 to 2009, followed by an examination of changes in 

walking trip trends across the five counties that comprise the Los Angeles Combined Statistical Area 

(CSA) as defined by the U.S. Census. Fourth, factors that could explain observed trends in walking 

travel in the study area are examined using regression analysis. The final section includes a discussion 

of findings and policy implications. 

2. Literature Review  

Existing studies on walking travel in the U.S. have been conducted at mainly two levels of 

geography: the local/neighborhood level and the national/state level. There have been numerous 

empirical studies examining the association between sociodemographic and land use impacts on 

neighborhood walking travel [8,16–20]. While there are many factors influencing walking behavior, a 

large literature has shown that population and employment densities are associated with increased 

pedestrian travel [8–10]. Key sociodemographic factors known to influence walking travel include 

income and age, although race/ethnicity, education, household status, and immigrant status are also 

cited factors [21,22]. Previous studies have also shown that households with children are negatively 

associated with walking [20,21]. These studies have relied primarily on regional travel surveys in 

addition to Census data, and employ a cross-sectional design and multivariate analysis to examine how 

sociodemographic and land use factors influence walking travel. At the opposite end of the spatial 

scale are comparative studies on walking behavior that examine trends at the national level and across 

metropolitan areas, which have almost exclusively used national transportation data such as the NHTS 

and the Census.  

Several studies on active transport have relied on travel data from the NHTS, the largest household 

travel survey conducted in the U.S. based on the number of sampled households [23–25]. Most 

previous studies employ a cross sectional approach, meaning that the data represents travel patterns at 

one specific point in time [26]. Pucher and Renne [27] use the 2001 NHTS to examine travel behavior 

across sociodemographic groups, and how income and vehicle ownership influence mode choice. 

More recently, Pucher and his colleagues examine changes in walking and cycling in the U.S. from 

2001–2009 using NHTS data [28]. Their study was one of the few that examined changes in active 

transport use, albeit at the national level, and they found that walking trip rates increased slightly while 

cycling trip rates remained largely unchanged.  

The literature is also replete with studies examining public transit travel and the role of transit in 

creating compact, mixed-use communities [29–31]. However, previous research has mostly emphasized 

the land development impacts of transit and the pedestrian accessibility around transit stations, 

although there are some recent studies examining the association between transit investments and 

walking travel [32–35]. The literature examining walking to transit stations has focused largely on 

urban design and walkability factors which affect individual travel mode to transit [36–38]. These 

studies typically fall under the umbrella of built environment and walkability studies based on the  

4 D’s—density, diversity, design, and destinations [39,40]. For example, Cervero found that a greater 

mixture of land uses in addition to limited parking supply at the station impacted access mode choice 

to transit stations [41]. A similar walking access to transit station study by Loutzenheiser showed  
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that higher density, fewer parking spaces, and proximity to retail centers increased walking trips to  

stations [37]. More recent studies examining pedestrian access to transit also support the notion that 

residents in high urban density areas are more likely to walk to transit stations [42,43]. Trend studies 

examining the integration of non-motorized modes and transit are sparse, with one notable exception 

of a study examining bicycle access to transit stations [44]. In sum, studies on transit and walking have 

examined the potential of transit stations to generate walking trips, either directly through increased 

walking trips to and from transit stations, or indirectly through densification in terms of population and 

employment growth [45–47]. However, nearly all of these studies focus on walking to transit at one 

time point and at a micro-level (neighborhood) spatial scale. 

Based on the review of the literature, the following points can be summarized. First, past U.S. 

surveys on walking travel have been mostly at the local/neighborhood level or the national or state 

level using NHTS or Census data, and samples were drawn to represent large geographies beyond the 

metropolitan area level. However, NHTS add-on surveys for states and metropolitan regions (such as 

the California add-on used in this study) could be appropriate for analyzing travel at the metropolitan 

or regional scale [48]. Second, previous studies on walking travel have been mostly cross-sectional 

that do not allow for analyzing trends over time. Third, studies on transit have largely focused on their 

land use impacts rather than the potential for transit to promote more walking travel. There are few 

studies examining changes in active transport use, especially in terms of access/egress trips, during the 

2000s, and virtually none have examined these changes at the regional or metropolitan level. Furthermore, 

there are fewer studies that explore how demographic changes and transit investments can impact 

walking travel over time. 

This study addresses these gaps by comparing walking trips across sub-regions and analyzing 

changes in walking, demographics, and transit service within a large and diverse U.S. metropolitan 

region. This study also uses a more nuanced definition of walking trips by separating walking as a 

primary mode from walking trips to/from transit stops/stations. Finally, possible causal factors that 

may be related to walking trips in different parts of the greater Los Angeles region are examined, 

including household characteristics, population and employment densities, and transit service. These 

findings would provide a more comprehensive picture of walking travel across the region and help 

guide future urban development and transportation investments. 

3. Data and Methods 

3.1. Study Area  

The study area is the greater Los Angeles area, which comprises the Los Angeles CSA. This area 

includes most of the region governed by SCAG, the nation’s largest metropolitan planning organization 

whose jurisdiction includes six counties: Los Angeles, Orange, Riverside, San Bernardino, Ventura, 

and Imperial. However, Imperial County, a sparsely populated rural county in southeastern California, 

is not part of the Los Angeles CSA, and therefore excluded from this analysis. Nearly all (99 percent) 

of this region’s 18 million inhabitants reside in the greater Los Angeles area.  

The region is divided into 55 RSAs that are used by the regional planning agency for determining 

socioeconomic development. Each RSA corresponds with specific communities and neighborhoods in 
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the greater Los Angeles and southern California region, and aligns closely with U.S. Census tract 

boundaries. Some of these RSAs include sparsely populated desert and mountain regions, which have 

been excluded from this analysis. Hence, the final study area included 46 out of 55 RSAs, comprising 

most of populated areas of the region (see Figure 1) [49]. Since this study is primarily focusing on 

trends in walking travel across a large metropolitan region, analyzing walking trips at the RSA level 

allows for comparison of changes across clusters of cities and sub-regions. Note that since geographic 

aggregation is necessary for the longitudinal panel design framework, and since census tracts are too 

small to contain sufficient observations from the 2001 or 2009 travel surveys, the RSA seemed to be 

the most appropriate unit that is also relevant for regional planning. 

 

Figure 1. Map of study area (46 RSAs). 

3.2. Data Collection  

This study relies on travel survey data from the SCAG 2001 Post-Census Regional Travel Survey 

and the California add-on sample of the 2009 NHTS. The SCAG 2001 Survey targeted households in 

the six counties comprising the SCAG region, and the purpose of the survey was to collect regional 

travel information that could be used for travel forecasting and to help the regional planning agency 

make informed decisions about highway and transit improvements [50]. The primary survey method 

was random digit dialing telephone interview and the sampling frame consisted of all households and 

persons in the six county region. In addition to telephone interview questions, household members 

were asked to complete a travel diary to record detailed travel information for households during a 

given timeframe (e.g., 24 h). The 2009 NHTS is the largest inventory of daily travel in the U.S., and 

collected detailed travel data including trip purpose, mode choice, trip duration, trip length, and travel 

day. This information is used by both policy makers to make transportation decisions and by the research 

community [51]. The survey methodology is nearly identical to the SCAG survey, employing a random 

digit dialing telephone number sample and also included a travel diary section. For this study, we used 

the California add-on survey of the NHTS, which includes samples from both the national survey and 

additional samples that was funded by the California Department of Transportation.  

We selected the SCAG 2001 and the NHTS 2009 travel surveys because these datasets provided the 

most detailed information available at the time of the study on main mode walking travel trips 

(including non-work trips) in the greater Los Angeles region, in addition to information about 
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access/egress trips to transit. While the U.S. Census Bureau also collects information on walking 

travel, it is strictly limited to commute (work) travel and this study intended to capture a more 

comprehensive picture of walking travel in the region. Both surveys were also used because they 

employed a similar sampling frame and survey methodology, and contained identical questions about 

trip purpose, mode choice, and trip distance and duration in addition to sociodemographic information. 

Using these datasets, the aggregate share of total trips by walking (with and without access/egress 

to public transit) for all participating persons within a given RSA were derived. Questions that pertain 

to mode choice and transit access and egress trips to obtain walking trip rates were selected. The 

sample size of the 2001 NHTS was determined to be too small for analyzing walking travel at the RSA 

level, which is the primary reason for using the SCAG survey. RSA codes, linked to household 

identifiers, were obtained by agreement with the California Department of Transportation and SCAG, 

which allowed for the matching of each surveyed household for both travel surveys to a RSA of 

residence. Walking trips were aggregated in the same manner as the SCAG 2001 data. Survey 

questionnaires were carefully examined to ensure that questions from the 2009 NHTS corresponded 

with the questions on the 2001 SCAG survey (see Appendix).  

In addition to data from the 2001 SCAG and 2009 NHTS surveys, these data were merged with 2000 

and 2010 U.S. Census data at the census tract level, corresponding with the years of the survey. Population, 

income and employment data for 2000 and population data for 2010 were derived from the Census. 

American Community Survey (ACS) 5-year estimates were utilized for income and employment data for 

2010 due to lack of data availability. Data on transit stops and stations in the greater Los Angeles area 

(GIS shapefiles and tabulated data) were obtained with permission from SCAG.  

3.3. Variable Selection 

Given that our study focuses on the determinants of change in walking travel, our primary outcome 

variable of interest is individual walking trips. A person trip is defined by both surveys as a trip made 

by one person in a mode of transportation, which in our case is by walking. We examined both 

walking trips as a primary mode and walking trips to and from transit stops and stations (access/egress 

trips). Based on this definition, our dependent variables of interest in this study are: 

• Walking trip share with and without access/egress trips: This measures the proportion of 

walking trips, on average, out of total trips made by a randomly selected person within a 

given RSA at a given year, both with and without considering access/egress trips to transit 

as valid trips. 

• Walking trip rate with and without access/egress trips: This measures the number of 

walking trips per day, on average, made by a randomly selected person within a given RSA 

at a given year, with and without considering access/egress trips to transit as valid trips. 

Given that the 2001 SCAG and 2009 NHTS surveys did not include the same persons, we 

aggregated the dependent variables at the RSA level to allow a panel comparison over time. Note that 

a trip, other than an access/egress trip to transit, is defined (both in the 2001 SCAG and the 2009 

NHTS surveys) as a physical movement from one activity location to another.  
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The selection of independent variables was driven by previous research, in addition to data 

availability and appropriateness at the sub-regional scale. Given the relatively large level of aggregation 

(RSA), this study did not include disaggregate measures of land use mix or street connectivity, which 

seem more appropriate for analyzing neighborhood-level walking trips. Therefore, this research 

primarily focused on capturing changes in population characteristics, employment, and transit availability 

at the sub-regional level.  

Several independent variables were considered for inclusion in our analysis. Due to the limited 

number of observations (RSAs) and the need to use a parsimonious specification, explained in more 

detail in the following section, we selected a few key explanatory variables that are known from the 

literature that are associated with walking travel [12,52]. Based on this rationale, the following 

independent variables were selected for analysis:  

� population density of the RSA  

� employment density of the RSA 

� transit stop density of the RSA[53]  

� percent of population under 18 in the RSA  

� median household income of the RSA (in constant 2010 dollars) 

The data for the sociodemographic variables were from the Census and the ACS, and were 

aggregated at the RSA level. Transit data were obtained from SCAG, and the transit stop density 

variable was constructed by aggregating bus stops and rail stations by RSA and dividing the number of 

stops by the land area of each RSA. For this analysis, a transit stop was considered as a scheduled stop 

on every directional fixed-route bus or rail line, since transit stops were treated as a proxy for transit 

service. Transit stops from all municipal transit agencies serving the region were included, but stops 

from paratransit or taxi services that do not have fixed scheduled stops were excluded from the analysis. 

3.4. Model Specification 

Both descriptive analysis and regression analysis are employed to examine changes in walking trips 

across the Greater Los Angeles metropolitan area. While the descriptive analysis shows association 

between the predictor variables and walking trips, they cannot establish the direction of causality in 

terms of these impacts on walking trips, which is a primary disadvantage of prior empirical studies 

using a cross sectional analysis. Therefore, the fixed effects regression technique is employed to assess 

how changes in population, employment, and transit availability between 2001 and 2009 explain 

changes in the proportion and number of walking trips during this period. The advantage of using fixed 

effects regression is that time-invariant unobserved variables do not need to be identified in the 

analysis [54]. In certain cases, time-invariant variables are omitted in the empirical model because 

these may not be observed due to the limited data available. However, time-invariant variables 

measured at the same scale of the fixed effects variables are controlled [55–57]. Thus, the fixed effects 

regression model can specify how changes in time-varying control variables account for the change in 

the proportion and number of walking trips over time because time-invariant unobserved variables that 

are fixed over time have been “differenced away” in the analysis [54].  
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The dependent variables in this study are the percentage point change in walking trip shares and the 

change in walking trip rates of RSAs from 2001 to 2009, and the independent variables are the changes 

in sociodemographic factors and transit availability from 2001 to 2009. In terms of our regression 

models, we treat RSAs as units of observation (i = RSA), as individual data are not available due to 

confidentiality and because there is no such panel data available for the Los Angeles region. So each 

RSA has before data, where t = time (2001), and after data, where t + 1 = time (2009), for the outcome 

variables of interest (walking trip share and rate) and select explanatory variables (sociodemographic, 

land use, and transit supply factors). Therefore, we have created a balanced panel that is suitable for 

longitudinal analysis. We had tested an alternative regression model by pooling observations from both 

cross sections (i.e., 2001 and 2009 together) and including a time dummy variable. However, due to 

time invariant omitted variables including unobservable factors and factors that could not be 

incorporated due to data limitations, we opted for the fixed effects approach which would yield 

stronger and more reliable results. 

Hence, the fixed regression models are expressed below: 

Regression for time t (2001): Wi,t = μ1 + βXi,t + ε i,t + ς i  
Regression for time t+1 (2009): Wi,t+1 = μ2 + βXi,t+1 + ε i,t+1 + ς i  
Fixed effects regression (2001–2009): Wi,t+1 − Wi,t = (μ2 − μ1) + β(Xi,t+1 − Xi,t) + (ε i,t+1 − ε i,t)  
where t = time (2001), t + 1 = time (2009) i = RSA, W = proportion/rate of walking trips for RSA i,  

X = a vector of predictor variables (sociodemographic/transit availability), ε = time-varying  

unobserved effects (error term), ς = time-constant unobserved effects (fixed effect), μ = intercept. 

4. Results  

4.1. Walking Trip Share in the Greater Los Angeles Area  

Summary results of change in walking trip shares from 2001 to 2009 by RSA are shown in Table 1 

(see Table A1 in Appendix for details). Walking trip share increased across the vast majority of the 

greater Los Angeles area, with almost 90 percent of the sampled RSAs reporting increases in the 

proportion of walking trips. The majority of these increases were statistically significant at the  

5 percent level (31 RSAs without access/egress trips, 26 RSAs with access/egress trips) and only two 

RSAs (one RSA with access/egress trips) significantly decreased in walking trip share [58]. Seventeen 

RSAs (19 RSAs with access/egress trips) increased their share of walking trips by more than 5 percent. 

Across the entire region, walking trip share increased by 4.42 percent (3.17 percent with access/egress 

trips) from 2001 to 2009, a statistically significant increase. 

The RSAs with the highest share of walking trips are located in the highly urbanized central and 

western areas of the Los Angeles basin. In 2001 and 2009, the Los Angeles central business district 

(CBD) reported the highest walking trip shares (35.53 percent and 37.18 percent, respectively), 

followed by Gateway Northwest with over 20 percent. In 2001, only 5 RSAs reported walking trip 

shares between 10 and 20 percent, and 39 RSAs had less than 10 percent. In 2009, 27 RSAs reported 

walking trip shares between 10 and 20 percent, and 17 RSAs had less than 10 percent. 

In 2001, Los Angeles CBD had the highest share of walking trips (46.74 percent), followed by 

Gateway Northwest and Mid Los Angeles (greater than 20 percent). Ten other RSAs, mostly in Los 
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Angeles County, reported more than 10 percent. In 2009, Los Angeles CBD reported over 50 percent 

walking trip share, and three other RSAs (Gateway Northwest, Mid Los Angeles and Santa Monica 

Bay) exceeded 20 percent walking share. Additionally, 25 other RSAs reported walking trip shares 

exceeding 10 percent. 

Table 1. Change in walking trip share 2001–2009, by RSA. 

Change in walk trip share  

(2001–2009) 

Without access/egress With access/egress 

No. of RSAs % of all RSAs No. of RSAs % of all RSAs 

Increase  41 89.13 40 86.96 

Increase sig. at 5 percent level 31 67.39 26 56.52 

Decrease 5 10.87 6 13.04 

Decrease sig. at 5 percent level 2 4.35 1 2.17 

4.2. Walking Trip Rates in the Greater Los Angeles Area  

Summary results of walking trip rates (number of walk trips made per person per day, on average) 

from 2001 to 2009 in the greater Los Angeles area are shown in Table 2 (see Table A2 in appendix for 

details). Walking trip rates increased in virtually all RSAs. Most of these increases were statistically 

significant at the 5 percent level (42 RSAs without access/egress trips, 41 RSAs with access/egress 

trips) and no RSA significantly decreased in walking trip rates. Across the entire region, walking trip 

rates increased by 0.21 walking trips per person per day (0.32 walking trips per person per day with 

access/egress trips) from 2001 to 2009, a statistically significant increase. 

Similar to walking trip shares, RSAs with the highest walking trip rates are concentrated in the 

central Los Angeles area. In 2001, Los Angeles CBD reported the highest walking trip rate with 1.08 

daily walking trips per person, followed by Gateway Northwest (0.68), Mid Los Angeles (0.57), and 

Glendale/North L.A. (0.53). Fifteen RSAs, mostly located in suburban Los Angeles and Orange 

counties, reported walking trip rates between 0.25 and 0.50. In 2009, the Los Angeles CBD reported 

the highest rate of walking trips in the region (1.55 walking trips per person per day). Sixteen other 

RSAs reported walking trip rates greater than 0.50, and all RSAs (except for one) reported walking trip 

rates greater than 0.25. 

In 2001, Los Angeles CBD reported the highest rate of walking trips (1.79 per person walking trips 

per day). Other RSAs that reported greater than 0.50 walking trips per person per day include Gateway 

Northwest, Mid Los Angeles, Glendale/North L.A., Santa Monica Bay, and Greater Santa Ana. In 

2009, Los Angeles CBD reported the highest rate in the region (3.27), followed by Mid Los Angeles 

(1.53), Gateway Northwest (1.33), and Santa Monica Bay (1.04). Twenty-two other RSAs (mostly in 

Los Angeles and Orange counties) reported walking trip rates greater than 0.50. 
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Table 2. Change in walking trip rate 2001–2009, by RSA. 

Change in walk trip rate  

(2001–2009) 

Without access/egress With access/egress 

No. of RSAs % of all RSAs No. of RSAs % of all RSAs 

Increase  43 93.48 45 97.83 

Increase sig. at 5 percent level 42 91.30 41 89.13 

Decrease 3 6.52 1 2.17 

Decrease sig. at 5 percent level 0 0.00 0 0.00 

4.3. Analysis of Walking Trips and Predictor Variables by County  

Summary results of changes in walking trip shares and rates, in addition to population, employment, 

and transit density by county in the Los Angeles CSA are shown in Table 3. Los Angeles County 

reported the highest proportion of trips taken by walking in both 2001 and 2009; including 

access/egress trips, nearly 1 out of 5 trips (18.24 percent) in the county were taken on foot in 2009. All 

counties experienced increases in the share of walking trips, with two counties (Orange and Ventura) 

exceeding 10 percent walking trip share with access/egress trips. In terms of walking trip rates, Los 

Angeles County reported the highest number of daily walking trips per person in the region with nearly 

one daily walking trip per person in 2009, including access/egress trips. 

Table 3. Analysis of key variables (by county). 

Variable 

Los Angeles Orange Riverside San Bernardino Ventura 

Mean 

(2000-01) 

Mean 

(2009-10) 

Mean 

(2000-01) 

Mean 

(2009-10) 

Mean 

(2000-01) 

Mean 

(2009-10) 

Mean 

(2000-01) 

Mean 

(2009-10) 

Mean 

(2000-01) 

Mean 

(2009-10) 

Walk Trip Share 10.52 14.67 6.34 9.89 5.32 9.23 5.34 8.09 5.77 10.58 

Walk Trip Share 

(with acc/egr) 
13.63 18.24  7.38 11.75 5.92 9.94 6.41 8.59 6.41 11.15 

Walk Trip Rate 0.35 0.63 0.23 0.45 0.17 0.39 0.18 0.36 0.21 0.47 

Walk Trip Rate 

(with acc/egr) 
0.44 0.93  0.25 0.56 0.19 0.43 0.20 0.42 0.22 0.52 

Pop. Density 

(persons per sq. mi) 
6211.35 6471.56 4661.55 5007.02 711.47 1060.81 1084.38 1253.69 930.09 1056.18 

Emp. Density 

(jobs per sq. mi) 
4204.78 4309.89 2632.76 2879.48 256.61 327.07 424.40 513.32 433.60 475.07 

Transit. Density 

(stops per sq. mi) 
54.42 131.71 11.72 27.74 1.73 4.86 2.99 4.58 1.32 5.85 

% Pop. Under 18 28.15 24.52 26.52 24.03 29.95 28.29 29.66 26.98 28.20 25.20 

HH. Income 

(2010 USD) 
64,605.16 63,764.17 86,343.40 82,704.88 53,900.96 58,641.52 53,215.62 52,388.30 84,421.18 82,111.30 

The analysis of walking trips by county reveals several key findings. First, counties with higher 

walking trip shares and rates tend to have higher population, employment, and transit densities. Second, 

walking trip shares and rates increased substantially from 2001 to 2009, corresponding with increases 

in transit availability. Third, both population and employment densities have increased in all counties 

in the Los Angeles CSA. Therefore, changes in population, employment, and transit density across the 

greater Los Angeles area appear to be related with increases in the share and rate of walking trips. 
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4.4. Fixed-Effects Regressions 

Table 4 shows the fixed-effects regression results for walking trip share and rate without and with 

access/egress trips. In Model 1 (walking trip share without access/egress trips), the population density 

variable is significant and positive: RSAs with larger increases in population density during this period 

generally had larger corresponding increases in the proportion of walking trips. However, the transit 

density variable is significantly negative: RSAs that had greater transit investment tended to have 

lower increases in the share of non-transit related walking trips, on average and all else equal. RSAs 

with greater increases in the proportion of population under 18 also had smaller corresponding 

increases in walking trip share. Employment density and household income were not significant 

predictors of walking trip share. In Model 2 (walking trip share with access/egress trips), population 

density was positive but not statistically significant at the five percent level, and transit density 

variable lost statistical significance. Therefore, after taking access/egress trips into account, there was 

no evidence of an association between changes in transit stop density and the share of walking trips. 

The other variables (employment density, population under 18, and household income) did not show 

significant changes in signs or magnitude of the coefficients from the previous model. 

Model 3 (walking trip rate without access/egress trips) shows a significant and positive population 

density variable: RSAs that experienced greater increases in population density were associated with 

greater corresponding increases in non-transit related walking trips. Changes in transit stop density did 

not appear to be associated with changes in non-transit related walking trip rates. Greater increase in 

the share of children under 18 was found to be associated with lower corresponding increases in 

walking trip rates, and employment density and household income were not significant predictors of 

walking trip rates. After including access/egress trips (Model 4), some important changes in the 

magnitude and/or direction of two key predictor variables can be observed: population density and 

transit density. The population density loses statistical significance, suggesting that RSAs that 

experienced significant increases in population density did not necessarily have significant increases in 

transit-related walking trips. However, transit density is positive and significant in this model, 

indicating that RSAs that experienced greater increases in transit stop density were associated with 

greater increases in the number of walking trips per capita per day including access/egress trips. 

Therefore, transit positively influences walking trip rates after taking access/egress trips into account. 

Other variables remained unchanged from the previous model.  
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Table 4. Fixed effects regression results for walk trip share and walk trip rate. 

 Models for Walk Trip Share Models for Walk Trip Rate 

DV: 

Walking trips 

Model 1: 

Fixed Effects 

(without Access/Egress) 

Model 2: 

Fixed Effects 

(with Access/Egress) 

Model 3: 

Fixed Effects 

(without 

Access/Egress) 

Model 4: 

Fixed Effects 

(with Access/Egress) 

Coefficient t Coefficient t Coefficient t Coefficient t 

Population Density 0.0046466 2.25 0.0040176 1.84 0.0001934 2.18 0.0001549 1.55 

Employment Density −0.0010813 −0.20 0.0017347 0.31 0.0000840 0.37 0.0002351 0.91 

Transit Stop Density −0.0171826 −2.39 −0.0073042 −0.96 −0.0002828 −0.92 0.0011814 3.40 

Household Income −0.0000739 −0.55 −0.0000946 −0.66 −0.0000011 −0.19 −0.0000017 −0.26 

% Population under 18 −0.9502224 −3.91 −0.8756339 −3.41 -0.0553600 −5.31 −0.0527154 −4.50 

Constant 24.86742 1.34 21.2801800 1.08 0.9654094 1.21 0.7572864 0.85 

No. of Observations 92 - 92 - 92 - 92 - 

Overall R-squared 0.4926 - 0.7630 - 0.5657 - 0.7483 - 

Within R-squared 0.5074 - 0.5222 - 0.6947 - 0.8441 - 

Between R-squared 0.5530 - 0.8308 - 0.7689 - 0.8574 - 

Note: Coefficients that are statistically significant at the 5 percent level (two-tailed test) are indicated in bold type; and coefficients that 

are statistically significant at the 10 percent level are shown in italics. 

In sum, changes in population density, transit density, and the proportion of children under 18 were 

the most significant predictors of changes in walking trips in the greater Los Angeles region from 2001 

to 2009. Population density seems to have positively affected the proportion and rate of walking trips, 

with the exception of walking trip rates with access/egress. Transit stop density is negatively associated 

with changes in walking trip share without access/egress, meaning that RSAs that had increases in 

transit stop density did not experience corresponding increases in non-transit walking trip share. However, 

transit stop density is positively associated with increases in transit-related walking trips. A higher 

share of children under 18 tends to negatively affect both walking trip share and trip rates, which is 

consistent with prior literature. Interestingly, employment density does not appear to be a strong predictor 

of walking trip shares or rates, and household income does not significantly determine walking travel. 

5. Discussion 

Assessing the results, there is compelling evidence that walking travel has increased in the greater 

Los Angeles region from 2001 to 2009, in both the share of walking trips and the number of walking 

trips per person on average (see Table 5). The results also show a significant increase in walking share 

after including access and egress trips to transit, with slightly lower percentage point increases. In 

terms of comparing increases between walking trip shares and walking trip rates, walking trip rates 

increased more as a percentage of 2001 walking trip rates than walking trip shares. Walking trip rates 

without access/egress trips increased from 0.30 to 0.51 average trips per person per day (70 percent 

increase from 2001); including access/egress trips, the walking trip rate increased from 0.35 to 0.68 

average trips per person per day (94.2 percent increase from 2001). While walking trip shares may not 

have increased as dramatically, due to more trips being taken overall in the region, it is clearly evident 

that L.A. area residents are walking much more in 2009 than they did in 2001.  
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Additionally, increases in walking trips in the greater Los Angeles region during this period 

generally corresponded with increases in population, employment, and transit service. The region as a 

whole gained in population with all counties in the CSA reporting increases (and 42 RSAs out of 46 

RSAs reporting population gains). The Los Angeles CSA also grew in the number of jobs as all 

counties reported increases in employment density. Finally, the L.A. region also added much transit 

supply during this period, not only in terms of infrastructure but transit service frequency. Additional 

bus and rail lines, extended hours, and increased service frequency by the Los Angeles County 

Metropolitan Transportation Authority (Metro) and other regional transit operators largely explain the 

increase in transit stop density [59]. However, walking trip shares and rates were generally higher in 

RSAs with relatively high population, employment, and transit densities, which were mostly in Los 

Angeles County.  

To assess the increase in the supply and use of public transit in the Los Angeles region, we report 

data from the U.S. Federal Transit Administration’s National Transit Database [60]. Between 2001 and 

2009, total annual revenue vehicle miles of transit service in the Los Angeles-Long Beach-Anaheim 

urbanized area (all major operators and all modes—bus and rail—combined) increased from 171 to 

256 million (compound annual growth rate, or CAGR of over 5 percent); total annual ridership, 

measured as number of unlinked passenger trips, increased from 571 to 704 million (CAGR = 2.65 

percent). The observed increase in revenue service miles is a combined effect of coverage (space and 

time) expansion, rail investments, and increase in service frequency on average. The ridership increase 

is most likely underestimated, since improvement in network planning is expected to minimize number 

of transfers on average. Over the 2001–2009 period, annual revenue service miles of the largest transit 

operator in the region, Metro, increased from 90 to 122 million (CAGR = 3.88 percent), and ridership 

increased from 398 to 481 million trips (CAGR = 2.4 percent). Some of the major Metro transit 

projects that were completed in the study period include the first phase of the Gold light rail line 

(2003) connecting Downtown Los Angeles with Pasadena, the Orange bus rapid transit line (2005) 

connecting North Hollywood with Canoga Park/Chatsworth, and over 20 rapid bus projects serving 

major corridors such as Wilshire Blvd., Vermont Ave., and Santa Monica Blvd [55]. Our estimates 

using travel survey data suggest that transit is indeed a growing mode in the study region. Transit’s 

share of all trips made in the Los Angeles-Riverside-Orange County Consolidated Metropolitan 

Statistical Area increased by about 0.9 percentage points from 2.47 to 3.35 percent between 2001 and 

2009. In sum, these figures appear to support our findings that the increase in walking trips is linked to 

the increase in transit trips during this time period. 

Table 5. Summary of changes in walk trip share and walk trip rate. 

Measures 2001 2009 Increases (2001–2009) 

Walking Shares (walk trips as fraction of total trips) 

Without Access/Egress 8.79% 13.21% 4.42% * 

With Access/Egress 11.04% 14.21% 3.17% * 

Walking Rates (walk trips per person) 

Without Access/Egress 0.30 0.51 0.21% * 

With Access/Egress 0.35 0.68 0.32% * 

* denotes 5% significance level. 
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The regression results provide a robust explanation of how changes in population density and transit 

availability influenced changes in walking trip shares and rates in the greater Los Angeles region 

during the study period. These results show a positive association between residential density and 

walking trips as a primary mode, confirming previous studies [61,62]. However, the association 

between population density and walking became weaker after including transit-related walking trips, 

illustrated by the loss of significance of the population density variable for both walking trip share and 

trip rate. Transit density, on the other hand, did not appear to have an impact on walking trip share 

(including access/egress trips) or on non-transit related walking trip rates, although it has a negative 

impact on walking trip shares without access/egress trips. Increased transit service mainly increased 

the number of walking trips to and from transit stops and stations, shown by the positive significance 

of the transit density variable for walking trip rates with access/egress trips. In terms of sociodemographic 

factors, areas that increased in the proportion of children under 18 had lower increases in walking trips, 

suggesting that households with children tend to walk less than other households possibly due to 

increased errand trips by car, in line with prior research [20]. Finally, employment density did not 

appear to have a significant impact on walking trips in this study, perhaps due to the relatively lower 

share of walking trips to work compared to non-work walking travel. 

Considering the findings from our regression models, two issues warrant further explanation: (1) a 

statistically significant negative association between transit stop density and main mode walking trip 

share (Model 1 in Table 4); and (2) a statistically significant positive association between transit stop 

density and walking trip rate including access/egress trips (Model 4 in Table 4). 

The negative coefficient of the transit stop density variable for walking trip share is intriguing but 

not implausible. Assuming that increases in transit stops are correlated with increases in transit 

ridership, areas that gained transit stops are also likely to have gained transit trips. Each additional 

rider is associated with more than one additional transit trip, on average, due to the requirement of 

transfers between most origins and destinations. Therefore, even if the number of main mode walking 

trips increase in areas with transit investments, its share may decrease due to the larger denominator of 

total trips by all modes. However, the number of walking trips to and from transit stops will likely 

increase from adding transit stops. 

The positive association between transit stop density and walking trips that include access/egress 

trips is consistent with expectation. To better elucidate the link, we conducted an expanded analysis 

examining the relationship between transit investment, transit trips, and walking trips. The purpose of 

this analysis is twofold: (1) to better understand the connection between transit and walking in the 

region; (2) to determine whether transit investments have increased walking by inducing more 

access/egress trips. Given that parts of the greater Los Angeles region have undergone expansions in 

transit service between 2001 and 2009, we were generally interested in examining whether transit 

investments have led to higher walking and transit use in these areas. 

To conduct this analysis, we divided census tracts in the greater Los Angeles region into four 

groups based on two factors: (1) transit stop density during the baseline year (2001), and (2) change in 

transit stop density between 2001 and 2009. We used two baseline year transit stop density categories: 

low density (0 to 6 stops per square mile) and high density (more than 6 stops per square mile). 

Baseline median census tract level transit stop density in the Los Angeles region, excluding tracts with 

zero transit stops, is 6. We used two categories for transit stop density change: no increase or decrease 
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(2009 density equal to or less than 2001 density), and increase (2009 density greater than 2001 

density). This 2 × 2 analysis helps illuminate how change in walking and transit trips vary across 

transit poor and transit rich areas that have experienced different levels of transit investment between 

2001 and 2009. 

We analyzed change in trip share across two modes—walking without and with access/egress, and 

transit. Like walking, transit trips were derived from both the 2001 SCAG and 2009 NHTS surveys, 

based on the survey questions about mode choice (see Appendix). Transit trips include modes by bus 

(e.g., local bus, express bus) as well as rail (e.g., light rail, heavy rail, commuter rail). Modes that are 

not considered fixed route transit such as paratransit, school bus, and taxi were excluded from our 

analysis to correspond to our definition of transit stops which includes only fixed schedule bus and  

rail stops.  

Table 6 shows the changes in trip shares for walking trips (without and with access/egress) and 

transit trips by census tract group. Walking trip share (without access/egress) increased across all four 

groups from 2001 to 2009. Differences are statistically significant at the 5 percent level. Census tracts 

that experienced transit density increases had slightly higher walking mode shares (in both 2001 and 

2009) than census tracts that did not experience increase in transit stop density. However, transit stop 

density increases had a greater impact on walking with access/egress trips, shown by the larger 

percentage point difference in trip shares between “control” (no transit stop density increase) and 

“treatment” (transit stop density increase) census tracts when compared to walking as a main mode. 

This shows that the increase in walking trips generated from transit investments is mostly from 

access/egress trips by foot. Furthermore, walking mode shares (both without and with access/egress) in 

census tracts with a baseline transit stop density greater than 6 were considerably higher than census 

tracts lower than 6 transit stops per mile, which confirms expectations and supports previous literature.  

Table 6. Analysis of change in walking and transit trip shares (2001–2009) across census 

tracts in the greater Los Angeles region. 

Baseline 

transit stop 

density  

(2001) 

Change in transit stop density (2001–2009) 

Decrease or no change Increase 

No. of 

census 

tracts 

2001 trip share 

% (1) 

2009 trip 

share % 

(2) 

Change in 

trip share 

(2)-(1) 

No. of 

census 

tracts 

2001 trip 

share % (3) 

2009 trip 

share % (4) 

Change in 

trip share 

(4)–(3) 

Walk trips 

6 or less 834 5.25 9.14 3.89 * 1243 6.54 10.46 3.92 * 

More than 6 1040 10.23 14.20 3.96 * 839 10.33 14.21 3.88 * 

Total 1874 7.63 11.46 3.83 * 2082 7.84 11.75 3.91 * 

Walk trips (including transit access and egress trips) 

6 or less 834 6.33 10.26 3.93 * 1243 7.70 12.77 5.07 * 

More than 6 1040 14.11 19.48 5.37 * 839 13.86 18.43 4.58 * 

Total 1874 10.05 14.50 4.45 * 2082 9.81 14.72 4.91 * 

Transit trips 

6 or less 834 0.72  0.60  −0.13 1243 0.91  1.40  0.49 * 

More than 6 1040 2.78  2.99  0.21 839 2.53  2.30  −0.22 

Total 1874 1.71  1.70  −0.01 2082 1.46  1.71  0.25 * 

* denotes 5% significance level; Transit stop density = Average number of bus or rail stop locations per square mile in a census tract. 
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Unlike walking, transit trip share changes differ significantly across the four groups. On average, 

census tracts without any increase in transit stop density show no statistically significant change in 

transit mode share from 2001 to 2009. Census tracts with increase in transit stop density show 

statistically significant increases in transit trip share overall (1.46 percent in 2001 to 1.71 percent in 

2009). Transit trip share increases are statistically significant in low density areas that had additional 

transit service added (0.91 percent in 2001 to 1.40 percent in 2009). Additionally, areas that had higher 

transit stop densities had much higher transit trip shares than areas with lower transit stop densities. 

Overall, the areas of greater Los Angeles that have experienced increases in transit investment from 

2001 to 2009 have gained a greater share of walking trips, particularly access/egress trips by walking, 

as well as increased transit trip share compared to areas that did not benefit from increased transit 

service. This analysis shows that main mode walking trips, excluding transit-related walking trips, 

increased across the entire region between 2001 and 2009, regardless of the level of baseline transit 

stop density and the level of increase in transit service. This suggests no direct association, all else 

equal, between main mode walking and transit investment, triangulating our findings from the fixed 

effects regressions.  

In sum, the results from this study suggest that adding transit stops alone did not have much impact 

in generating increased walking trips with the exception of access/egress trips; however, it may be 

probable that built environment changes associated with population density increases (such as  

transit-oriented developments) may have induced more pedestrian trips. Of course, increases in transit 

supply allow and are often commensurate with increases in density, and so the planning implications, 

discussed below, should avoid reductionist interpretations. 

6. Strengths and Limitations  

This study has a number of strengths and limitations that should be mentioned. In terms of the 

strengths, our study provides insights into the factors that may explain the increase in walking travel 

by examining predictor variables such as changes in transit service, population and employment 

densities across a large metropolitan region, while previous studies have been largely descriptive and 

cross sectional. Although we analyze two cross sections at different points in time (2001 and 2009), 

identical questions were used for both surveys and observations were aggregated at the RSA level, 

allowing for a longitudinal comparison across RSAs. Second, this study is unique because it examines 

the role of public transit in generating more walking trips by treating transit access and egress trips 

separately from walking trips as a primary mode. Finally, the study provides insights on how an 

automobile-oriented region could transition to a multimodal urban region that embraces sustainable 

transport, which may generate comparative research in different contextual settings.  

In terms of our limitations, this study is based on a case study of walking travel in one U.S. 

metropolitan region, albeit well-known for its auto-centricity, and therefore our findings may only be 

generalizable to cities similar to Los Angeles. Due to data limitations and the aggregation of data at the 

sub-regional level, only a select number of key variables impacting walking travel such as population, 

employment, and transit service density were included in the model specification, although the fixed 

effects method allowed the use of a parsimonious specification since it controlled for time invariant 

factors. Therefore, the fixed effects model captures other explanatory factors that are not explicitly 
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included in the model, which may include traffic density and other unobserved factors that could 

influence walking mode choice. Additionally, some RSAs reported a low number of walking trips, 

which reflects a limitation of the survey data and the analysis at the RSA level. Considering the spatial 

unit of analysis used in this study of regional walking travel, we have not included micro-scale factors 

that influence walking at the neighborhood level. While investigation of such factors is important from 

a local urban design perspective, the goal of this study is to provide a broader, more comprehensive 

picture of walking travel over time in a region that has experienced rapid growth in population, 

employment, and transit investment. 

7. Conclusions and Policy Implications 

This study provides compelling evidence that residents of the greater Los Angeles region are taking 

a greater share of trips by walking relative to other modes; further, they are taking more walking trips 

per person on average in 2009 compared to 2001. In this traditionally auto-oriented region, the 

increase in walking trips during the past decade may represent a turning point. Population density 

appears to be a significant factor influencing walking trips. The results also show that the connection 

between walking and transit is less clear, with the exception that transit investments have possibly 

been endogenously associated with ridership, and therefore areas with higher increases in transit stop 

density have experienced significantly higher increases in transit-related walk trips. 

These results have important policy implications for planning at the regional and metropolitan level. 

Based on the findings, it can be observed that while the region has generally experienced increases in 

walking trips, some of the highest increases were in suburban RSAs outside of the urbanized parts of 

Los Angeles County. The increase in walking trips in suburban RSAs in particular could be attributed 

to a variety of reasons, such as increased residential and commercial densities and improvements to the 

pedestrian environment. In the South Bay area in particular, which is largely built up, population 

increases during this period were largely due to infill development. However, this area remains 

underserved by public transit, evidenced by the lack of transit lines and few reported transit  

trips according to the South Bay Travel Survey, a sub-regional travel survey conducted from 2005  

2007 [8,19,20]. Given that this study is analyzing walking travel at the sub-regional level, additional 

studies would be needed to scrutinize individual and neighborhood factors impacting walking 

behavior. However, the findings from this research provide a “big picture” of walking travel across 

sub-regions in a large metropolitan area, and can help guide MPOs to identify priority areas or 

corridors that have the greatest potential to benefit from investments in pedestrian and transit infrastructure. 

The Los Angeles region is undergoing a spatial transformation as they have embarked on a massive 

transit expansion program. These projects are often driven by planners and policy makers who 

embrace the notion that transit generates walking and creates walkable communities. Many consider 

public transit investment as the magic bullet. However, the evidence suggests that transit has the 

potential to generate more walking trips through new access/egress trips in the short term within the 

first two to three years after the opening of a transit line; it can possibly promote overall walking in the 

longer term (5 to 10 years and beyond), if complemented with coordinated land use policies that 

improve the walking environment through increased urban densities, mixed land uses, and  

pedestrian-oriented design. Hence, transit investments in the short term may generate more walking 
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trips to and from transit stations, and in the long term may led to transit-oriented developments that 

could promote more neighborhood walking trips [5,63]. Therefore, transit service needs to be 

strategically implemented in areas or corridors that have the greatest potential for generating more 

walking trips, such as older suburban downtowns that have higher population and employment 

densities than the typical auto-oriented suburb [8]. Additionally, transit investments tied with high 

density mixed-use developments could allow density thresholds that are more conducive to pedestrian 

travel. As walking travel continues to rise in the greater L.A. region, the evidence suggests a role for 

land use planning and transit service.  

Our findings from the Los Angeles region also have important policy implications and lessons for 

cities outside of the U.S., particularly those in newly developed and rapidly developing countries such 

as China and India that are currently undergoing unprecedented increases in auto ownership and use, 

partly due to massive roadway investment and the encouragement of North American suburban 

development patterns [64,65]. The Los Angeles case study provides an illustrative example of how a 

once auto-centric city can be retrofitted through densification and transit service expansion to facilitate 

more sustainable transport options, and provides some hope for other developing cities that are 

confronted with problems related to automobile dependence. Other U.S. cities can learn from the L.A. 

experience by adopting similar regional planning strategies. While lessons from the U.S. may not be 

directly applicable to cities in developing countries that are experiencing rapid motorization, our study 

may provide some guidance on how this trend could be reversed using planning and policy tools. 
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Appendix 

Survey Questions Used from SCAG 2001 and NHTS 2001/2009 Surveys 

SCAG 2001 Survey 

The SCAG 2001 survey included records (including mode used) for all trips, defined as movement 

between one address to another including stops made as part of a journey for any reason (but excluding 

mode transfers) on the travel day between 3 AM (travel day morning) to 3 AM (next day). Transit 

access and egress trips (including mode used for each) were recorded separately.  

(Ref: http://www.scag.ca.gov/Documents/Final%20Survey%20Methods%20Report.pdf; last accessed 

18 November 2013) 

Recruitment Questionnaire 

Hi my name is_____________ and I’m calling on behalf of the Southern California Travel and 

Congestion Study. The information gathered in this study will be used for transportation planning in 

[county name]. 

May I speak with someone 18 years of age or older? 

Your household has been selected to participate in a very important survey of travel patterns. The 

information will be used by transportation planners to identify where and when traffic is most 

congested and to come up with solutions to reduce traffic congestion. You should have received a 

letter and brochure about the study. For this survey, first we will conduct the phone interview with you 

that I would like to start on right now. Second, we will mail you specially prepared logs for your 

household to track their travel for one day. And finally we will call you back to collect the information 

that you recorded in your logs. Unless you have some questions I will start right now. 

Question about mode choice: What was your main means of travel to this place?  

Question about transit access trip: How did you get to the bus/rail stop? 

Question about transit egress trip: How did you get from the bus/rail stop to your next place? 

2009 NHTS 

The NHTS 2009 survey included records (including mode used) for all trips, defined as movement 

between one address to another including stops made as part of a journey for any reason (but excluding 

mode transfers) on the travel day between 4 AM (travel day morning) to 4 AM (next day). Transit 

access and egress trips (including mode used for each) were recorded separately.  

(Ref: http://nhts.ornl.gov/2001/usersguide/UsersGuide.pdf; last accessed 18 November 2013) 

Question about mode choice: How did {you/SUBJECT} get to {CURRENT TRIP DESTINATION}?  

[IF NEEDED: That is, what means of transportation did {you/SUBJECT} use for this trip?] 

Question about transit access trip: How did {you/SUBJECT} get to the {bus/train/subway/street 

car/pier/terminal}?  

Question about transit egress trip: How did {you/SUBJECT} get from the {bus/train/subway/street 

car/pier/terminal} to {DESTINATION}? 
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Table A1. Change in walking trip share 2001–2009, by RSA a. 

RSA Region Name 

Without Access/Egress With Access/Egress 

No. of Walk Trips 

(2001) 

Percent of Walk 

Trips b (2001) 

No. of Walk 

Trips (2009) 

Percent of 

Walk Trips 

(2009) 

% Diff. in 

Walk Trips c 

(2001–2009) 

No. of Walk 

Trips (2001) 

Percent of 

Walk Trips 

(2001) 

No. of Walk 

Trips (2009) 

Percent of 

Walk Trips 

(2009) 

% Diff. in 

Walk Trips 

(2001–2009) 

2 Greater Ventura 338 6.25 95 10.80 4.55 * 368 6.76 113 12.53 5.76 * 

3 Greater Oxnard 400 7.92 95 11.80 3.88 * 450 8.82 95 11.80 2.98 

4 Simi Valley 108 4.00 51 6.91 2.91 * 138 5.05 51 6.87 1.82 

5 
Conejo Valley  

Point Mugu 
96 4.90 133 12.81 7.92 * 98 4.99 141 13.40 8.42 * 

7 Conejo Valley 2  0.56 45 9.53 8.97 * 6 1.66 45 9.53 7.87 * 

8 Santa Clarita Valley 46 3.81 128 11.82 8.01 * 75 5.99 160 14.18 8.19 * 

9 Antelope Valley North 42 5.22 50 8.00 2.78  51 6.19 62 9.60 3.41 

10 Antelope Valley South 36 4.00 56 10.05 6.06 * 40 4.42 70 12.17 7.75 * 

12 
San Fernando Valley 

West 
230 8.52 289 10.92 2.41 * 330 11.64 377 13.68 2.04 

13 
San Fernando Valley 

East 
77 6.10 153 13.49 7.39 * 100 7.70 213 17.50 9.80 * 

14 
San Fernando Valley 

North 
79 8.21 116 11.26 3.05  108 10.90 160 14.84 3.94  

16 Santa Monica Bay 487 12.20 224 19.82 7.62 * 627 15.13 262 22.32 7.19 * 

17 Mid Los Angeles 1400 17.19 511 19.39 2.20  2,040 23.02 887 28.91 5.89 * 

18 South Bay (North) 531 10.45 306 17.88 7.43 * 703 13.32 342 19.53 6.21 * 

19 South Bay (South) 249 5.98 210 10.97 4.98 * 300 7.10 241 12.34 5.24 * 

20 Gateway Long Beach 413 9.86 239 16.16 6.30 * 564 12.88 288 18.62 5.74 * 

21 Gateway Northwest 1374 24.08 352 22.93 −1.14  1841 29.49 510 29.19 −0.30 

22 Gateway Northeast 337 7.99 155 8.29 0.31  409 9.46  176 9.27 −0.20  

23 Los Angeles CBD 324 35.53 87 37.18 1.65  537 46.74 183 54.79 8.05 

24 
Glendale North  

Los Angeles City 
488 15.16 134 11.71 −3.44 * 654 19.01 187 15.42 −3.60 * 

25 
San Gabriel Valley 

West 
197 7.64 373 13.29 5.65 * 283 10.58 453 15.55 4.97 * 

26 San Gabriel Valley East 93 7.82 242 13.33 5.51 * 135 10.77 302 15.84 5.06 * 

27 Pomona Valley 21 9.50 97 12.68 3.18  30 12.99 103 13.32 0.34 
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Table A1. Cont. 

RSA Region Name 

Without Access/Egress With Access/Egress 

No. of Walk Trips 

(2001) 

Percent of Walk 

Trips b (2001) 

No. of Walk 

Trips (2009) 

Percent of 

Walk Trips 

(2009) 

% Diff. in 

Walk Trips c 

(2001–2009) 

No. of Walk 

Trips (2001) 

Percent of 

Walk Trips 

(2001) 

No. of Walk 

Trips (2009) 

Percent of 

Walk Trips 

(2009) 

% Diff. in 

Walk Trips 

(2001–2009) 

28 
San Bernardino Valley 

West 
300 4.76 187 7.73 2.97 * 353 5.51 215 8.73 3.21 * 

29 
San Bernardino Valley 

East 
291  6.42  183  8.58  2.16 * 389  8.39  205  9.46  1.07  

30 
San Bernardino 

Mountains 
53  5.84  28  7.45  1.61  63  6.86  28  7.45  0.58  

32 Victor Valley 186  4.46  81  6.67  2.21 * 248  5.85  93  7.59  1.73  

33 Yucca Valley 52  5.24  16  10.00  4.76  54  5.43  16  9.76  4.32  

35 Greater Buena Park 85  4.33  56  7.66  3.33 * 103  5.20  66  8.84  3.63 * 

36 Greater Fullerton 27  4.69  78  8.21  3.52 * 43  7.26  93  9.63  2.36  

37 Greater Anaheim 231  7.83  130  12.37  4.54 * 296  9.79  179  16.23  6.44 * 

38 North Coastal 198  4.90  152  10.10  5.20 * 224  5.51  161  10.61  5.11 * 

39 Central Coastal 160  7.38  107  12.46  5.08 * 192  8.70  134  15.11  6.41 * 

40 South Coastal 72  4.17  160  10.26  6.08 * 74  4.28  185  11.66  7.38 * 

41 Greater Yorba Linda 25  3.24  85  7.15  3.91 * 29  3.74  106  8.73  4.99 * 

42 Greater Santa Ana 437  14.56  128  9.63  −4.93 * 529  17.05  204  14.48  -2.58  

43 
Southeast Orange 

County 
14  3.33  135  10.87  7.54 * 14  3.33  141  11.23  7.90 * 

44 Greater Irvine 36  8.96  87  10.15  1.20  36  8.96  95  10.98  2.03  

45 Greater Mira Loma 62  8.59  27  7.61  −0.98  70  9.56  27  7.61  −1.96  

46 Greater Riverside 476  6.53  188  8.93  2.40 * 533  7.21  207  9.69  2.48 * 

47 Perris Valley 86  4.02  48  7.11  3.09 * 95  4.41  52  7.61  3.21 * 

48 San Jacinto Valley 96  5.66  41  11.26  5.60 * 110  6.44  41  11.26  4.83 * 

49 Temecula Valley 172  6.52  60  4.69  −1.83  174  6.59  80  6.13  −0.47  

50 Banning Pass 26  3.59  20  6.31  2.72  34  4.64  20  6.31  1.67  

52 Coachella Valley North 110  4.28  100  13.21  8.93 * 127  4.88  112  14.56  9.68 * 

53 Coachella Valley South 27  3.37  63  14.75  11.38 * 29  3.60  71  16.32  12.72 * 

ALL RSAs 10,590  8.79  6,301  13.21 4.42 * 13,706  11.04 7,952  14.21 3.17 * 

* denotes 5% significance level; a: Number of sampled households by RSA for 2001 and 2009 are shown in Table A2; b: Percent of Walk Trips (2001 or 2009) = No. of Walk Trips (2001 or 2009)/No. of Total 

Trips (2001 or 2009); c: Diff. in Walk Trip = Percent of Walk Trips (2009) – Percent of Walk Trips (2001). 
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Table A2. Change in walking trip rate 2001–2009, by RSA. 

RSA Region Name 

Without Access/Egress With Access/Egress 
No. of 

Persons 

(2001) 

No. of 

Persons 

(2009) 

No. of 

Households 

(2001) 

No. of 

Households 

(2009) 

Walking 

Trip Rate a 

(2001) 

Walking 

Trip Rate 

(2009) 

Diff. in Walking Trip 

Rate b (2001–2009) 

Walking 

Trip Rate 

(2001) 

Walking 

Trip Rate 

(2009) 

Diff. in Walking Trip 

Rate (2001–2009) 

2 Greater Ventura 0.24 0.49 0.26 * 0.26 0.59 0.33 * 1435 192 699 94 

3 Greater Oxnard 0.26 0.50 0.24 * 0.29 0.50 0.21 * 1537 190 686 91 

4 Simi Valley 0.15 0.30 0.15 * 0.19 0.30 0.11 * 734 170 308 77 

5 Conejo Valley Point Mugu 0.18 0.59 0.41 * 0.19 0.63 0.44 * 529 224 230 90 

7 Conejo Valley 0.02 0.45 0.44 * 0.06 0.45 0.40 * 105 99 55 47 

8 Santa Clarita Valley 0.14 0.52 0.39 * 0.22 0.65 0.43 * 340 245 150 106 

9 Antelope Valley North 0.17 0.35 0.18 * 0.20 0.44 0.23 * 250 142 105 70 

10 Antelope Valley South 0.14 0.43 0.29 * 0.16 0.53 0.38 * 258 131 98 60 

12 San Fernando Valley West 0.32 0.47 0.15 * 0.46 0.62 0.16 * 717 611 352 302 

13 San Fernando Valley East 0.22 0.58 0.37 * 0.28 0.81 0.53 * 357 262 192 138 

14 San Fernando Valley North 0.25 0.48 0.23 * 0.34 0.66 0.32 * 318 242 134 117 

16 Santa Monica Bay 0.48 0.89 0.41 * 0.61 1.04 0.43 * 1024  252  584 142 

17 Mid Los Angeles 0.57 0.88 0.31 * 0.83 1.53 0.70 * 2461 580 1379 330 

18 South Bay (North) 0.38 0.78 0.40 * 0.50 0.87 0.37 * 1412 394 69 209 

19 South Bay (South) 0.20 0.49 0.28 * 0.25 0.56 0.31 * 1217 431 556 224 

20 Gateway Long Beach 0.36 0.72 0.36 * 0.49 0.86 0.38 * 1162 333 567 182 

21 Gateway Northwest 0.68 0.92 0.24 * 0.91 1.33 0.42 * 2019 383 750 171 

22 Gateway Northeast 0.28 0.35 0.07 * 0.34 0.40 0.05 * 1193 443 499 205 

23 Los Angeles CBD 1.08 1.55 0.47 * 1.79 3.27 1.48 * 300 56 144 26 

24 Glendale North Los Angeles City 0.53 0.47 −0.06  0.71 0.66 −0.05 921 283 464 150 

25 San Gabriel Valley West 0.28 0.59 0.31 * 0.40 0.71 0.31 * 711 637 346 314 

26 San Gabriel Valley East 0.32 0.53 0.21 * 0.47 0.66 0.19 * 288 458 112 202 

27 Pomona Valley 0.34 0.59 0.25 * 0.48 0.62 0.14 62 165 27 79 

28 San Bernardino Valley West 0.17 0.34 0.17 * 0.20 0.39 0.19 * 1802 558 734 247 
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Table A2. Cont. 

RSA Region Name 

Without Access/Egress With Access/Egress 
No. of 

Persons 

(2001) 

No. of 

Persons 

(2009) 

No. of 

Households 

(2001) 

No. of 

Households 

(2009) 

Walking 

Trip Rate a 

(2001) 

Walking 

Trip Rate 

(2009) 

Diff. in Walking Trip 

Rate b (2001–2009) 

Walking 

Trip Rate 

(2001) 

Walking 

Trip Rate 

(2009) 

Diff. in Walking Trip 

Rate (2001–2009) 

29 San Bernardino Valley East 0.22 0.37 0.16 * 0.29 0.42 0.13 * 1347 489 583 221 

30 San Bernardino Mountains 0.19 0.35 0.16 * 0.23 0.35 0.12 274 79 117 42 

32 Victor Valley 0.15 0.26 0.12 * 0.19 0.30 0.11 * 1282 307 530 150 

33 Yucca Valley 0.18 0.46 0.28 * 0.18 0.46 0.27 * 295 35 143 22 

35 Greater Buena Park 0.16 0.36 0.20 * 0.19 0.42 0.24 * 548 156 240 75 

36 Greater Fullerton 0.16 0.38 0.22 * 0.25 0.45 0.20 * 172 205 80 96 

37 Greater Anaheim 0.25 0.54 0.29 * 0.32 0.74 0.42 * 930 242 400 109 

38 North Coastal 0.19 0.47 0.28 * 0.21 0.49 0.28 * 1067 326 528 164 

39 Central Coastal 0.31 0.58 0.27 * 0.37 0.73 0.36 * 521 184 267 98 

40 South Coastal 0.17 0.46 0.29 * 0.17 0.53 0.35 * 430 351 225 180 

41 Greater Yorba Linda 0.12 0.31 0.18 * 0.14 0.38 0.24 * 202 276 91 131 

42 Greater Santa Ana 0.46 0.39 −0.07 0.55 0.63 0.07 * 954 326 393 154 

43 Southeast Orange County 0.13 0.49 0.35 * 0.13 0.51 0.38 * 107 278 51 125 

44 Greater Irvine 0.37 0.51 0.14 * 0.37 0.56 0.19 * 98  171 42 75 

45 Greater Mira Loma 0.25 0.33 0.08 0.28 0.33 0.05 248 81 97 34 

46 Greater Riverside 0.23 0.38 0.15 * 0.25 0.42 0.17 * 2100 494 832 239 

47 Perris Valley 0.12 0.27 0.14 * 0.14 0.29 0.15 * 693 179 257 87 

48 San Jacinto Valley 0.19 0.44 0.25 * 0.21 0.44 0.22 * 512 94 222 52 

49 Temecula Valley 0.22 0.20 −0.01 0.22 0.27 0.05 * 796 294 315 117 

50 Banning Pass 0.13 0.27 0.14 * 0.17 0.27 0.10 203 75 92 42 

52 Coachella Valley North 0.15 0.60 0.45 * 0.17 0.67 0.50 * 734 167 364 98 

53 Coachella Valley South 0.10 0.64 0.53 * 0.11 0.72 0.61 * 263 99 111 49 

ALL RSAs 0.30 0.51 0.21 * 0.35 0.68 0.32 * 34,928 12,389 15,846 6033 

* denotes 5% significance level; a: Walking Trip Rate (2001 or 2009) = No. of Walk Trips (2001 or 2009)/No. of Persons (2001 or 2009); b: Diff. in Walking Trip Rate = Walking Trip Rate (2009) − Walking Trip 

Rate (2001). 



Sustainability 2015, 7 9008 

 

References and Notes 

1. Jackson, K.T. Crabgrass Frontier: The Suburbanization of the United States; Oxford University 

Press: New York, NY, USA, 1985. 

2. United States Department Of Transportation. The National Bicycling and Walking Study: 15-year 

Status Report; U.S. Department of Transportation—Federal Highway Administration: 

Washington, DC, USA, 2010. 

3. Jacobs, J. The Death and Life of Great American Cities; Random House: New York, NY,  

USA, 1961. 

4. Katz, B.; Berube, A.; Lang, R.E. Redefining Urban and Suburban America: Evidence from 

Census 2000; Brookings Institution Press: Washington, DC, USA, 2005; Volume 2. 

5. Cervero, R. The Transit Metropolis: A Global Inquiry; Island Press: Washington, DC, USA, 1998. 

6. Wachs, M. Turning cities inside out: Transportation and the resurgence of downtowns in North 

America. Transportation 2013, 40, 1159–1172. 

7. Populations Increasing in Many Downtowns, Census Bureau Reports. Available online: 

http://www.census.gov/newsroom/releases/archives/2010_census/cb12-181.html (accessed on  

21 November 2013).  

8. Boarnet, M.G.; Joh, K.; Siembab, W.; Fulton, W.; Nguyen, M.T. Retrofitting the suburbs to 

increase walking: Evidence from a land-use-travel study. Urban Stud. 2011, 48, 129–159. 

9. Katz, B.; Lang, R.E. Redefining Urban and Suburban America: Evidence from Census 2000; 

Brookings Institution Press: Washington, DC, USA, 2003, Volume 1. 

10. Boarnet, M.G.; Crane, R. Travel by Design: The Influence of Urban Form on Travel; Oxford 

University Press: New York, NY, USA, 2001. 

11. Ewing, R.; Cervero, R. Travel and the built environment: A synthesis. Transport. Res. Rec. 2001, 

1780, 87–114. 

12. Ewing, R.; Cervero, R. Travel and the built environment: A meta-analysis. J. Am. Plann. Assoc. 

2010, 76, 265–294. 

13. Frank, L.D.; Sallis, J.F.; Conway, T.L.; Chapman, J.E.; Saelens, B.E.; Bachman, W. Many 

pathways from land use to health: Associations between neighborhood walkability and active 

transportation, body mass index, and air quality. J. Am. Plann. Assoc. 2006, 72, 75–87. 

14. Sallis, J.F.; Saelens, B.E.; Frank, F.D.; Conway, T.L.; Slymen, D.J.; Cain, K.L.; Chapman, J.E.; 

Kerr, J. Neighborhood built environment and income: Examining multiple health outcomes. Soc. 

Sci. Med. 2009, 68, 1285–1293. 

15. Ding, D.; Sallis, J.F.; Kerr, J.; Lee, S.; Rosenberg, D.E. Neighborhood environment and physical 

activity among youth: A review. Am. J. Prev. Med. 2011, 40, 442–455. 

16. Greenwald, M.; Boarnet, M. The built environment as determinants of walking behavior: 

Analyzing nonwork pedestrian travel in Portland, Oregon. Transport. Res. Rec. 2001, 1780,  

33–41. 

17. Rodríguez, D.; Joo, J. The relationship between non-motorized travel behavior and the local 

physical environment. Transport. Res. Transport. Environ. 2004, 9, 151–173. 

18. Lee, C.; Moudon, A. Quantifying land use and urban form correlates of walking. Transport. Res. 

Transport. Environ. 2006, 11, 204–215. 



Sustainability 2015, 7 9009 

 

 

19. Joh, K.; Boarnet, M.G.; Nguyen, M.T.; Fulton, W.; Siembab, W.; Weaver, S. Accessibility, travel 

behavior, and new urbanism: Case study of mixed-use centers and auto-oriented corridors in the 

South Bay region of Los Angeles, California. Transport. Res. Rec 2008, 2082, 81–89. 

20. Joh, K.; Nguyen, M.T.; Boarnet, M.G. Can built and social environmental factors encourage walking 

among individuals with negative walking attitudes? J. Plann. Educ. Res. 2012, 32, 219–236. 

21. McDonald, N.C. Critical factors for active transportation to school among low-income and 

minority students: Evidence from the 2001 National Household Travel Survey. Am. J. Prev. Med. 

2008, 34, 341–344. 

22. Kerr, J.; Frank, L.; Sallis, J.; Chapman, J. Urban form correlates of pedestrian travel in youth: 

Differences by gender, race-ethnicity and household attributes. Transport. Res. Transport. 

Environ. 2007, 12, 177–182. 

23. Agrawal, A.W.; Schimek, P. Extent and correlates of walking in the USA. Transport. Res. 

Transport. Environ. 2007, 12, 548–563. 

24. An, M.; Chen, M. Estimating nonmotorized travel demand. Transport. Res. Rec. 2007, 2002, 18–25. 

25. Boer, R.; Zheng, Y.; Overton, A.; Ridgeway, G.K.; Cohen, D.A. Neighborhood design and 

walking trips in ten US metropolitan areas. Am. J. Prev. Med. 2007, 32, 298–304. 

26. Singleton, R.A.; Straits, B.C.; Straits, M.M. Approaches to Social Research; Oxford University 

Press: New York, NY, USA, 1993. 

27. Pucher, J.; Renne, J.L. Socioeconomics of urban travel: Evidence from the 2001 NHTS. 

Transport. Q. 2003, 57, 49–77. 

28. Pucher, J.; Buehler, R.; Merom, D.; Bauman, A. Walking and cycling in the United States, 2001–2009: 

Evidence from the national household travel surveys. Am. J. Publ. Health 2011, 101, S310–S317. 

29. Boarnet, M.G.; Crane, R. Public finance and transit-oriented planning: New evidence from 

Southern California. J. Plann. Educ. Res. 1998, 17, 206–219. 

30. Dunphy, R.; Myerson, D.; Pawlukiewicz, M. Ten Principles for Successful Development Around 

Transit; Urban Land Institute: Washington, DC, USA, 2003. 

31. Cervero, R. Transit-oriented Development in the United States: Experiences, Challenges and 

Prospects. Transport. Res. Rec. Washington, DC, USA, 2004.  

32. Lachapelle, U.; Noland, R.B. Does the commute mode affect the frequency of walking behavior? 

The public transit link. Transport. Pol. 2012, 21, 26–36. 

33. Freeland, A.L.; Banerjee, S.N.; Dannenberg, A.L.; Wendel, A.M. Walking associated with public 

transit: Moving toward increased physical activity in the United States. Am. J. Publ. Health 2013, 

103, 536–542. 

34. Day, K.; Loh, L.; Ruff, R.R.; Rosenblum, R.; Fischer, S.; Lee, K.K. Does bus rapid transit 

promote walking? An examination of New York City’s select bus service. J. Phys. Activ. Health 

2014, 11, 1512–1516. 

35. Park, S.; Kang, J.; Choi, K. Finding determinants of transit users’ walking and biking access trips 

to the station: A pilot case study. KSCE J. Civ. Eng. 2014, 18, 651–658. 

36. Cervero, R.; Gorham, R. Commuting in transit versus automobile neighborhoods. J. Am. Plann. 

Assoc. 1995, 61, 210–225. 

37. Loutzenheiser, D.R. Pedestrian access to transit: Model of walk trips and their design and urban form 

determinants around Bay Area Rapid Transit stations. Transport. Res. Rec 1997, 1604, 40–49. 



Sustainability 2015, 7 9010 

 

 

38. Schlossberg, M.; Brown, N. Comparing transit-oriented development sites by walkability 

indicators. Transport. Res. Rec. 2004, 1887, 34–42. 

39. Cervero, R.; Kockelman, K. Travel demand and the 3ds: Density, diversity, and design. 

Transportation Research Part D 1997, 2, 199–219. 

40. Forsyth, A.; Hearst, M.; Oakes, J.M.; Schmitz, K.H. Design and destinations: Factors influencing 

walking and total physical activity. Urban Stud. 2008, 45, 1973–1996. 

41. Cervero, R. Rail Access Modes and Catchment Areas for the BART System; University of 

California Transportation Center (UCTC): Berkeley, CA, USA, 1995. 

42. Besser, L.M.; Dannenberg, A.L. Walking to public transit: Steps to help meet physical activity 

recommendations. Am. J. Prev. Med. 2005, 29, 273–280. 

43. Maghelal, P.K. Does distance matter? Investigating the influence of built-environment on walking 

to transit stations. ITE J. 2011, 81, 38–43. 

44. Wang, R.; Liu, C. Bicycle-transit integration in the United States, 2001–2009. J. Publ. Transport. 

2013, 16, 95–119. 

45. Boarnet, M.G.; Greenwald, M.; McMillan, T. Walking, urban design, and health: Toward a  

cost-benefit analysis framework. J. Plann. Edu. Res. 2008, 27, 341–358. 

46. Kitamura, R.; Mokhtarian, P.L.; Laidet, L. A micro-analysis of land use and travel in five 

neighborhoods in San Francisco Bay Area. Transportation 1997, 24, 125–158. 

47. Rajamani, J.; Bhat, C.R.; Handy, S.; Knaap, G.; Song, Y. Assessing the impact of urban form 

measures in nonwork trip mode choice after controlling for demographic and level-of-service 

effects. Transport. Res. Rec. 2003, 1831, 158–165. 

48. McGuckin, N. Walking and Biking in California: Analysis of the CA-NHTS; University of 

California: Irvine, CA, USA, 2012. 

49. The RSAs that were excluded from this analysis include the following: Los Padres National 

Forest, Santa Clara River Valley, San Gabriel Mountains, Malibu Mountains, Mohave Desert 

North, Mohave Desert East, San Jacinto Mountain, Mohave South and Imperial. These are mostly 

sparsely populated desert and mountain areas of Southern California. 

50. NuStats. Year 2000 Post-Census Regional Travel Survey Final Report of Survey Results. Prepared 

for the Southern California Association of Governments; NuStats: Austin, TX, USA, 2003. 

51. U.S. Department of Transportation. 2009 National Household Travel Survey User’s Guide. 

Department of Transportation; Federal Highway Administration: Washington, DC, USA, 2011.  

52. Saelens, B.E.; Sallis, J.F.; Black, J.B.; Chen, D. Neighborhood-based differences in physical 

acitvity: An environmental scale evaluation. Am. J. Publ. Health 2003, 93, 1552–1558. 

53. Transit data were obtained from SCAG that was closest to the survey years based on data 

availability. For 2001, transit data from 2003 were used; for 2009 transit data from 2008 were used. 

54. Wooldridge, J.M. Introductory Econometrics: A Modern Approach; South-Western Cengage 

Learning: Mason, OH, USA, 2009. 

55. Allison, P.D. Fixed Effects Regression Models; SAGE Publications, Inc.: London, UK, 2009. 

56. Anderson, S.T.; West, S.E. Open space, residential property values, and spatial context. Reg. Sci. 

Urban Econ. 2006, 36, 773–789. 

57. Li, W.; Saphores, J.D. A spatial hedonic analysis of the value of urban land cover in the 

multifamily housing market in Los Angeles, CA. Urban Stud. 2012, 49, 2597–2615. 



Sustainability 2015, 7 9011 

 

 

58. Differences across 2001 and 2009 were judged to be statistically significant when the 95 percent 

confidence intervals for walking trip percentages in each year for the RSA did not overlap.  

59. Major transit projects implemented during this period include Metro Orange Line bus rapid 

transit, Gold Line light rail, and over one dozen Metro Rapid bus lines. Available online: 

http://www.metro.net/projects/rapid/ (accessed on 7 May 2015). 

60. National Transit Database, Federal Transit Administration. Available online: 

http://www.ntdprogram.gov/ (accessed on 7 May 2015). 

61. Pushkarev, B.; Zupan, J.M. Public Transportation and Land Use Policy; Indiana University Press: 

Bloomington, IN, USA, 1977. 

62. Rodríguez, D.A.; Evenson, K.R.; Roux, A.; Brines, S.J. Land use, residential density, and 

walking: The multi-ethnic study of atherosclerosis. Am. J. Prev. Med. 2009, 37, 397–404. 

63. Calthorpe, P. The Next American Metropolis: Ecology, Community and the American Dream; 

Princeton Architectural Press: New York, NY, USA, 1993. 

64. Pucher, J.; Peng, Z.; Mittal, N.; Zhu, Y.; Korattyswaroopam, N. Urban transport trends and policies 

in China and India: Impacts of rapid economic growth. Transport Rev. 2007, 27, 379–410. 

65. Cervero, R.; Day, J. Suburbanization and transit-oriented development in China. Transport Pol. 

2009, 15, 315–323. 

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/4.0/). 


