
Congestion Pricing for Capacity, Climate, or Communities?

Research Introduction
Congestion pricing policies have been debated across the US for decades, but 

the environmental impacts of congestion management are not 
fully understood.  Using existing traffic and emissions data from the I-710 

Freeway in Los Angeles County, this research models vehicle emissions under 

current conditions, as well as hypothetical scenarios of congestion pricing to 

determine the potential impact of congestion pricing on the environment.

Background on I-710 Freeway
The I-710 Freeway is the primary freight corridor between the Ports of Los 

Angeles / Long Beach to the south, intermodal rail yards to the north, and 

warehouses throughout the region. The I-710 also passes through a number 

dense residential communities. These areas are predominantly working class 

communities of color, and particularly vulnerable to environmental health 

impacts from the diesel trucks used to carry freight along the I-710. 

Equity and Enviromental Justice
Congestion pricing is often criticized for its negative equity impacts: poorer drivers 

will be more sensitive to price increases and are more likely to bear the burden of 

congestion pricing policies. While these equity concerns are very real, congestion 

pricing may also have environmental benefits to low income communities 

living near congested freeways. The communities around the I-710 
suffer from high levels of diesel particulate matter emissions, 
and currently have the highest risk for cancer in the region.  If 
congestion pricing could significantly reduce particulate matter from emissions, it 

could be used as an environmental justice tool to improve the health in freeway-

adjacent communities.

Particulate Matter 2.5 (PM2.5)
Particulate matter less than 2.5 microns 

in diameter (PM2.5) is a toxic byproduct 

of combustion engines. PM2.5 not only 
contributes to poor air quality and 
smog throughout the Los Angeles 
region, but is particularly devastating 
for communities living near near 
congested freeways.  PM2.5 has been tied 

to increased rates of childhood asthma, heart 

disease, low infant birth weights, and even 

premature death.

The communities along the I-710 corridor suffer 

from the highest concentrations of PM2.5 in the 

Los Angeles region. This will only get worse as 

freight traffic is expected to increase significantly 

over the coming decades. The California 

Department of Transportation has proposed 

widening the freeway to increase capacity, but 

this plan has been met with strong criticism from 

environmental and community groups. 

Carbon Dioxide (CO
2
)

Carbon Dioxide (CO
2
) is greenhouse gas produced by 

all gasoline and diesel burning vehicles. Transportation 

is responsible for 41% of CA’s CO
2
 emissions (California 

Air Resource Board). Despite CA state laws mandating 

a reduction in greenhouse gas emissions in all sectors, 

CO
2
 vehicle emissions continue to increase. California 

will not be able to meet its 2030 CO
2  

reduction goal 

without major change in the transportation sector.

What is Congestion Pricing ?
Congestion pricing charges drivers a toll for using a particular road during the most congested parts of the day. 

The goal of congestion pricing is to decentivize driving during congested times, and to ultimately reduce vehicle 

congestion. Comprehensive congestion pricing programs have been implemented in a number of cities including 

London, Singapore, and Stockholm.

Critics of congestion pricing argue that priced lanes will only benefit wealthy drivers. However, Michael Manville, 

a professor of urban and regional planning at UCLA, responds: “free roads might be more accurately 
described as a subsidy to the affluent that some poor people enjoy.”  A well-managed system 

of congestion pricing might shift traffic from peak times to less congested times, create modal shifts to public 

transportation, and encourage carpooling.

Congestion Pricing And Emissions
There is significant research suggesting that congestion pricing can reduce overall vehicle emissions and pollution. 

Priced lanes can reduce emissions by avoiding stop-and-go conditions which cause vehicles to idle and accelerate 

repeatedly. Vehicle engines operate more efficiently and produce fewer emissions at a constant speed than they 

do in stop and go conditions.

Reductions in vehicle emissions after the introduction of priced lanes have been observed in San Diego, London, 

Stockholm, and Singapore. Reducing vehicle emissions on priced corridors in Los Angeles would 
not only reduce the region’s greenhouse gas pollution, but would also benefit communities 
living adjacent to freeways who currently suffer from toxic roadways emissions.

Findings 
Modeling of current conditions on the I-710 shows that automobiles and heavy duty trucks account for 

the majority of emissions along the corridor. Automobiles produce 62.2% of CO
2
 emissions, and heavy 

duty trucks produce 33.8% of CO
2 
emissions along the corridor. This trend is reversed for PM2.5 emissions, 

as  heavy duty trucks produce 84.1% of PM2.5 emissions  and automobiles produce 13.1% of 

PM2.5 emissions along the corridor.

Modeling hypothetical scenarios of congestion pricing suggests that the environmental benefits of 

congestion pricing depend on the controlled minimum speed of the corridor. A controlled minimum 

speed of 40mph produced a reduction in total CO
2
 of 1.56%, and a reduction in total PM2.5 of 1.35%. This 

scenario also shows a 4.95% reduction in PM2.5 during peak traffic hours of 3pm to 7pm when people are 

likely to be outside and exposed to freeway emissions.

A controlled minimum speed of 50mph reduced total CO
2
 emissions by 1.50%, but actually increased 

total PM2.5 emissions by 0.91%. This is because heavy duty trucks produce more PM2.5 emissions at 

50mph than the slower speeds of the current congested conditions.

Discusion and Policy Recommendations
This research suggests that congestion pricing programs can have a significant impact on freeway 

emissions, but the degree of impact will depend on the conditions of the corridor and on the controlled 

minimum speed of the congestion pricing program.

Aligning Climate Goals with Community Goals
Planners too often overlook the environmental needs of vulnerable communities, 
prioritizing greenhouse gas reductions rather than targeting localized pollution and 
health impacts.  Tackling traffic on congested freeways presents an opportunity to reduce the CO

2
 

produced by transportation systems while simultaneously mitigating the damage caused by particulate 

matter pollution in freeway-adjacent communities.

Increased Emissions from Increased Speeds
While increasing average speeds through congestion pricing can reduce vehicle emissions on a corridor, 

increasing speeds too much may result in higher emissions. Planners and engineers should be careful not 

to use congestion pricing to maximize freeway capacity at the cost of increasing total emissions.

Electric Trucks
Another strategy to reduce emissions on the I-710 is to require cleaner-fuel trucks, or even zero-emissions 

electric trucks. Fleet electrification would come at a significant cost, but is the solution preferred by local 

communities.

Congestion Pricing as a Disincentive to Drive
In addition to smoothing traffic congestion during peak times, congestion pricing may have 
the effect of encouraging individuals to take transit and avoid driving 
all together.  This might reduce automobile dependance and VMT across the region.

Revenues from Congestion Pricing
Congestion pricing would likely generate significant revenues from road tolls. Investing these revenues in 

truck electrification, or increased transit service would likely reduce regional emissions. However, investing 

these revenues in new roads or additional freeway lanes would likely increase regional emissions.

The I-710 Freeway is a major freight corridor for the Los Angeles region.

Diesel Particulate Matter Percentile

Methods, Model, and Limitations
This research combines traffic model outputs from the Southern California Association of Governments with EMFAC data from the California 

Air Resources Board to model vehicle emissions based on traffic conditions. This research simulates potential congestion pricing by selecting a 

hypothetical controlled minimum speed (ex: 40mph or 50mph) and adjusting any segment speeds of less than the controlled minimum speed 

up to the controlled minimum speed. This model sheds light on the relationship between traffic conditions and vehicle emissions, but it likely 

underestimates emissions during slow, congested, stop-and-go traffic. EMFAC emissions estimates do not account for high levels of congestion 

found on freeways like the I-710. EMFAC also does not give emissions estimates for PM2.5 from brakes and tires based on speed. For these reasons, 

emissions from congestion predicted by this research are likely low estimates.  This research also does not account for the 

impacts of congestion pricing on vehicle flows or “spillover effects” of vehicles using other routes to avoid the priced corridor.

The I-710 Freeway passes through over 15 cities and communities, and is one of the most polluted corridors in the region.

What are the potential environmental benefits of congestion pricing on the I-710 corridor?
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