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Research Questions

What is the effect of EV charging infrastructure on EV adoption?

What is the effect of EV charging infrastructure on carbon emissions?
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Introduction: Emission Problem

In the United States, transportation is one of the fastest-growing sources
of emissions (Larina et al., 2021; Pamucar et al., 2021).

Transportation was the largest contributor to U.S. greenhouse emissions in
2021 (contributed 29%) of the total emissions, and Light–Duty vehicles
(passenger cars, light-medium trucks) contributed 58% of the total
transport sector emissions in 2021, (EPA,2021).

The argument is that emissions from electric vehicles are relatively lower
than emissions from gasoline vehicles (Zhao et al., 2022a).

James Mark Gbeda (Research Economist) PNREC, 2025, Bellingham, WA May 21, 2025 4 / 22



Introduction: Emission Problem Contd

Green Transportation policies including expanding EV Charging
Infrastructure, Alternative Fuel Station, and tax incentives for
purchasing electric vehicles (EVs) are commonly used.

For example, the Biden-Harris Administration in January, 2024 announced
$623 million in grants to help build out an electric vehicle (EV)
charging network across the U.S.

”The goal is to building out a convenient, affordable, reliable and
made-in-America national network of EV chargers, including at least
500,000 publicly available chargers by 2030 ensuring that EVs are made in
America.” (FHA, 2024)
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Introduction: EV Adoption and Infrastructure Problem

Figure 1: USA – EV Market Share (Sales) 2020 to 2023

source: Alliance for Automotive Innovation, 2023
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EV Adoption and Infrastructure Problem Contd

Figure 2: USA - Public and Private Charging Infrastructure

source: Alternative Fuel Data Center, 2023
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EV Adoption and Infrastructure Problem Contd

Figure 2.1: Charging Station and Charging Ports

source: Alternative Fuel Data Center, 2023
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EV Adoption and Infrastructure Problem Contd

Figure 3: EV Sales Market Share by State in 2023

source: Alliance for Automotive Innovation, 2023
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EV Adoption and Infrastructure Problem Contd

EV Registration is unevenly distributed across States

Figure 4: EV Registration by States as of 2022
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EV Adoption and Infrastructure Problem Contd

Figure 5: Number of Charging Stations by States.

source: Alliance for Automotive Innovation, Electric Vehicle Report, Q4 2023

Notes: Level 1 - approximately 5 miles of drive per 1 hour of charging.

Level 2 - approximately 25 miles drive per 1 hour of charging.

DC Fast Charging - approximately 100 to 200 miles drive per 30 min charging.
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Why these Research Questions?

EVs are estimated to reduce emissions by 70–85% by 2030 (Tran, 2012.)

It is evident that EV Adoption is increasing but we do not know to what
extent is charging infrastructure driving EV adoption.

EV Adoption could reduce emission but it is unclear the extent to which
charging infrastructure could affect emission reduction.

What is the effect of EV charging infrastructure on EV adoption?

What is the effect of EV charging infrastructure on carbon emissions?

James Mark Gbeda (Research Economist) PNREC, 2025, Bellingham, WA May 21, 2025 12 / 22



Methodology

Data: Sources and Measurement of Variables
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Data: Summary Statistics

Table 1: Summary Statistics

source: Author’s Construction, 2025

James Mark Gbeda (Research Economist) PNREC, 2025, Bellingham, WA May 21, 2025 14 / 22



Empirical Models and Estimation Techniques

EV Share Equation

Emission Equation

Estimation Techniques

Fixed Effect

Random Effect
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Results

Infrastructure Enhances EV Adoption in the United States.
Adding one extra charging infrastructure per thousand population is
associated with a 0.4% increase in EV adoption.

Table 2: Effects of EV Charging Infrastructure on EV Adoption
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Results Contd

Infrastructure has no significant effect on Emission in the United
States.

Table 3: Effects of EV Charging Infrastructure on Emission
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Results Contd

OLS shows infrastructure has significant effect on Emission in the West.

FE and RE shows inverses but insignificant relationship between
Infrastructure and Emission in the West.

Table 4: Effects of EV Charging Infrastructure on Emission In The
Western Region
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Key Finding 1: Charging Infrastructure Enhances EV
Adoption

The results show that infrastructure enhances EV adoption.

Charging Ports: Adding one extra charging port per thousand
population is associated with a 0.4% increase in EV adoption.

Charging Stations: While an additional charging station
corresponds to a 2% increase.

Private charging stations are more strongly associated with EV
adoption than public stations.

Adding one more private charging station per thousand population is
associated with a 15.7% rise in EV adoption.

Compared to a 2.8% increase linked to public charging stations.
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Key Finding 2: No Significant Effect of Aggregated
Charging Infrastructure on Emissions.

Overall, the aggregated effect of all charging infrastructure types on
emissions is statistically insignificant.

However, emissions outcomes differ by infrastructure type as public
stations are associated with reductions in transportation emissions.

While private stations appear to be linked with modest increases.
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Policy Recommendations

Given the stronger association between private infrastructure and EV
adoption, state and federal policymakers should prioritize private
charging investments.

Investment in public EV charging infrastructure should focus on
equitable access, prioritizing under served communities and
high-traffic corridors.

To fully realize the environmental benefits of EVs, charging
infrastructure must be powered by clean energy. We recommend
promoting the integration of renewable energy, such as solar and
wind—into charging systems.
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Feedback: Questions, Comments, and Suggestions

Thank You!

Questions?

Comments

Suggestions
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