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Greenhouse Gas Emissions and Global Warming
CLIMATE CHANGE IS FUELED BY 
GHG EMISSIONS
• To avoid ecological collapse, 

global temperature cannot 
increase beyond 1.5ºC by 2050 
compared to pre-industrial levels

• Need to reduce GHG emissions 
by 43% by 2030 (IPCC)

TRANSPORTATION
• In US, 28% of GHG comes from 

transport
• Globally, 75% of transport GHG is 

from on-road emissions (IPCC)

1.5C SSP1-1.9 Net Zero outcome by 2050 LOW
1.8C SSP1-2.6 Sustainable Pathway MOD
2.7C SSP2-4.5 Middle of the Road HIGH
3.6C SSP3-7.0 Regional Rivalry HIGH

Global Temps 
Already at +1.5°C
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Climate TRACE



On-Road Transportation GHG Baseline and BAU Analysis

2024 GHG Emissions for Top Five Regions

Shanghai,
China

Tokyo,
Japan

New
York,

United
States

Los
Angeles,
United
States

Houston,
United
States

2024 MtCO2e All 299.82 272.33 189.29 181.04 177.51
2024 Road Transport

MtCO2e 8.2 20.56 23.1 31.48 14.43
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(Climate TRACE, 2024)

• Climate TRACE uses databases, 
inventories, and artificial intelligence to 
track global emissions

• Houston is a top 5 global GHG emitting 
region
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Estimating Annual GHG (MTCO2e) from On-Road Transportation  

• Vehicle and fuel type
• Pounds of CO2e per gallon of fuel
• Vehicle efficiency (MPGe)
• Annual miles (VMT) for each type pf vehicle (from TTI and TxDOT)
• Organized emissions by policy areas:

DRIVEWAY–Personal cars and small trucks
LOGISTICS–Commercial vehicles
MUNICIPAL–Buses and refuse trucks)
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What can we do with the Baseline?

• What are the variables 
effecting the BAU?
• What is the potential 

effectiveness of various policy 
approaches?
• What types of strategies and 

actions are required to meet 
2050 net zero targets?
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Initial 
Observations

Houston is an outlier - - 5th globally for GHGF emissions 
and transportation represents the largest share

Counties and communities are impacted differently from 
climate and poor air quality impacts from on-road 
transportation

The region’s development patterns and growth, and mix 
of driveway, logistics, and municipal on-road 
transportation sources requires custom localized solutions

Addressing GHG (and PM2.5) will require a concerted 
effort to switch fuels and technologies, and reduce VMT


