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1. Introduction  

1) Background 

Public transit, the government-owned passenger transport facilities that share vehicles at a scale 

larger than carpooling or ridesharing (Schweitzer, 2017), is an important resource that has the 

potential to help to reduce transport-based greenhouse gas emission by reducing private car 

ownership and use (Spears et.al., 2017). As a high-capacity transit service facility, light rail, 

particularly transit-oriented development (TOD) around rail stations, is seen as a useful strategy 

to help meet environmental goals (Spears et.al., 2017). The relationship between transit access and 

auto ownership or use has been discussed recently. Although some research has found that rail 

accessibility was associated with lower vehicle use within a walkable distance, other studies has 

indicated that rail access has either little association or a positive relationship with auto ownership 

or use (Chatman, 2013). To better evaluated the whether transit investment and policy can meet 

environmental goals, we need to analyze the impact of light rail facilities on personal travel 

behavior in specific circumstances.  

 

2) Objective and assumption   

This project takes Los Angeles Metro Expo light rail line as an example. Opened in 2012, Expo 

Line runs 8.7 miles from downtown Los Angeles southward and westward to Santa Monica, with 

19 stations totally. Based on the assumption that households living near new high-quality transit 

service will have less car or drive less than those farther away from the service (Spears et.al., 

2017), this project compared the impact of the Expo Line on auto ownership and use in both spatial 

and temporal dimensions. The objective was to evaluate whether Expo Line is effective in helping 

Los Angeles achieve policy goals related to climate change. 
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2. Study Design 

I conducted an analysis of block groups within a two-mile radius of 19 rail stations of Expo Line, 

and used spatial and temporal dimensions to report the results of a before-after, experimental-

control group study of travel behavior changes due to the new light rail transit service (Spears et.al., 

2017). In the spatial dimension, travel behavior in the experimental groups within walking distance 

of new stations are compared with those in the control groups located farther away from the 

stations. According to studies that transit use usually drops off beyond a half mile from the transit 

stop (Dill, 2003; Pushkarev & Zupan, 1977), I chose the experimental groups from within half 

mile of the stations, and the control groups from between half to two miles of the stations. In the 

temporal dimension, I compared the changes of auto ownership and use in 2011 and 2017 to 

evaluate how individuals or households will alter their behavior in response to infrastructure 

changes (Spears et.al., 2017).  

 
                     Figure 1 Expo Line and study block groups locations. 
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3. Data Collection and Preparation 

Initial data was gathered online. Shapefile of Expo Line station data comes from LA Metro’s 

official website (https://developer.metro.net/introduction/gis-data/download-gis-data/). Travel 

behavior data in shapefile format was exported from SimplyAnalytics. I chose two variables - 

Household Median Number of Vehicles and Percentage of Commuters Using Car, Truck, Van to 

Work – both in 2011 and 2017 to analyze the change of car ownership and use, respectively. 

Considering the limited data source of non-commuting travel, this project focus on commuting 

travel instead of overall travel. Both variables are calculated by SimplyAnalytics in every census 

block group, the statistical division of census tracts that contains between 600 and 3,000 people. 

Details of data processing in ArcGIS are shown in Table 1.  

Table 1. Data processing in ArcGIS 

Original data/variables Targeted data Data processing 

Census block groups, 

Expo Line stations 

Experimental groups 
Selected by location within distance of 

the Expo Line stations in 0.5 miles. 

Control groups 
Selected by location within distance of 

the Expo Line stations in 0.5-2 miles. 

Household Median 

Number of Vehicles by 

block groups in 2011 and 

2017 

Change of household 

median number of 

vehicles by block 

groups between 2011-

2017 

Joined the shapefile of 2011 to the 

shapefile of 2017, and calculated the 

value changes. Percentage of Commuters 

Using Car, Truck, Van to 

Work by block groups in 

2011 and 2017 

Change of auto 

commuting rate 

between 2011-2017 

 

4.Result 

1) Spatial differences between groups in 2017 

Overall speaking, number of household median vehicles is increasing from downtown Los Angeles 

https://developer.metro.net/introduction/gis-data/download-gis-data/
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(0.8-1.8 per household) westward to Culver City and Santa Monica (1.5-2.5 per household), but 

the spatial difference of household auto ownership between the experimental groups and control 

groups is not significant in Los Angeles City and Culver City. Some experimental groups near the 

stations have more car in average than the control groups. However, Santa Monica has more 

significant results: households near transit stations generally have lower car ownership than those 

farther from rail (See Figure 2).  

 

Figure 2. Comparison of the number of household median vehicles in experimental groups and control groups 

 

Similar as auto ownership, the spatial distinction of auto commuting is not significant between 

experimental and control groups overall. The only significant difference locates at stations near 

University of Southern California (USC) and Exposition Park, but the result may due to lower 

demand of car commuting in collage students. Therefore, the association between rail access and 
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car use is quite little (See Figure 3).  

 

Figure 3. Comparison of rate of auto commuting in experimental groups and control groups 

 

2) Temporal differences in experimental groups  

To figure out whether the new infrastructure has changed households or individuals’ travel 

behavior, I compared the change of auto ownership and auto commuting between 2011 and 2017, 

and summarized the number and percentage of decreasing and increasing groups. 

 

Auto Ownership  

In all the experimental block groups, nearly 37% are reducing auto ownership by less than 0.5 car 

per household, while nearly 40% of the groups have more average vehicles per household in 2017 

than in 2011. 23% of the groups stay unchanged (See Table 2). Comparing the auto ownership 

USC, Expo Park 
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map with zoning map, we can see that auto ownership reducing groups generally distribute on 

mixed land use areas or multi-family residential neighborhoods, such as the terminal station of 

Downtown Santa Monica, West Adams, and the southeast part of Downtown Los Angeles (See 

Figure 4 and 5). It indicates that the operation of new rail light has more positive impact on car 

ownership reduction in higher density and mixed-use areas.   

Table 2. Numeral analysis of household auto ownership by block groups 

Change of household median 

vehicles 
Number of block groups Percentage 

Reduce 0-0.5 car 62 37.35% 

Unchanged 38 22.89% 

Increase 0-0.5 car 65 39.16% 

Increase more than 0.5 car 1 0.60% 

Sum 166 100% 

 

 

Figure 4. Temporal change of the number of household median vehicles in experimental groups 
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Figure 5. City of Los Angeles Land use map and Expo Line (Source: ZIMAS. http://zimas.lacity.org/) 

 

 

Auto Commuting 

Based on Table 3, the change of rate of commuting by car in block groups near stations are both 

decreasing and increasing. 53% of block groups has their residents increased in percentage of 

driving to work, which indicates that the impact of the new transit line in reducing car use of 

commuting is insignificant. The spatial distribution of reducing groups in commuting by car is 

positively associated with car ownership reduction groups (See Figure 6). The open of Expo Line 

can reduce car use in specific higher-density and mixed-use areas.  

Table 3. Numeral analysis of auto commuting by block groups 

Change of rate of auto commuting Number of block groups Percentage 

Reduce more than 15% 14 8.43% 

Reduce 0-15% 64 38.55% 

Increase 0-15% 72 43.37% 

Increase more than 15% 16 9.64% 

Sum 166 100% 

http://zimas.lacity.org/
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Figure 6. Temporal change of rate of driving commuters in experimental groups 

 

 

5. Conclusion 

Generally speaking, neither spatial nor temporal distinctions can approve the previous assumption 

that households living near Expo Line stations will reduce auto ownership and use than those 

farther away due to greater accessibility of rail transit. However, the impact of rail transit on travel 

behavior exists in specific stations located in high density or mix-used areas. For instance, both of 

auto ownership and auto commuting decreased in neighborhoods near Downtown Santa Monica 

stations which is a transit-oriented development area with walk-accessible shopping, pedestrian 

amenities, residential apartments and offices. The mixed land use and well-design street space 

have positive impact on encouraging households to walk, bicycle or take transit instead of driving.  
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By contrast, rail access in the Southeast of Downtown Los Angeles has little association or even 

positive relationship with auto ownership and use. Neighborhoods near the Pico Station and 7th 

St/ Metro Center tend to have more car or drive more compared with the data before Expo line 

was opened, or with those live farther away from the stations. This may due to regeneration 

projects of Downtown Los Angeles. Along with transportation improvement, permissive planning 

policies, such as adaptive reuse, allowed commercial buildings to be converted into residential use, 

which dramatically increase the residential population1. Since there are fewer household vehicles 

and driving in Downtown Los Angeles in 2011, the growth of residential population results in 

significantly higher auto ownership and use. 

 

It is true that public transit investment and transit-oriented development have the potential to 

reduce auto ownership and use in households within walkable distance, but such potential may not 

work by transit itself. In this project, the impact of Expo Line operation in reducing auto ownership 

and use is not significant overall, but existing in specific areas if we consider the impact of land 

use characteristics and residential densities. Therefore, instead of focusing primarily on transit to 

reduce greenhouse gases, transportation policies may function better if combined with strategies 

including increasing mixed land use and higher density.  

 

6. Limitation 

1) Lack of spatial data in general trips at block scale 

According to National Household Travel Survey Daily Travel Quick Facts, Commuting takes only 

                             
1
 Hanna, K., & Altman,A.(2016). The reimagination of downtown Los Angeles. 

https://medium.com/@Brookings/the-reimagination-of-downtown-los-angeles-8637f6780ad7 
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15% of daily trips in United State. Shopping and errands take up 45% of daily trips while social 

and recreational account for 27%2. Generally, time constriction on shopping and social trips is less 

than commuting trips, so people are more willing to take public transit to other destinations than 

workplace. However, since spatial-related travel data of non-commuting purpose is inaccessible, 

this project can only focus on commuting data, which has negative influence of the results. 

 

2) Control of other variables related to travel behavior 

In addition to transit accessibility, variables including parking availability, bus service level, land 

use characteristics and street amenities contribute to auto ownership and use reduction. To better 

evaluate the effectivity of public transit on reducing greenhouse gas emission, I need to control 

those related variables in future study. 

 

 

 

 

 

 

 

 

 

                             
2 National Household Travel Survey Daily Travel Quick Facts.  

https://www.bts.gov/statistical-products/surveys/national-household-travel-survey-daily-travel-quick-facts 
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