
Washington State Department of Transportation (WSDOT)
Full lifecycle accounting in roadworks

Washington State’s Department of Transportation had been underestimating its roadway 
construction emissions by half before it began quantifying the emissions generated by the lifecycle 
of the materials used, proving that full lifecycle assessments are needed to determine an activity’s 
true impact.

Building roadways generates emissions through the immediate construction work (Scope 1), but 

also by consuming energy (Scope 2) and materials (Scope 3). However, typically only scopes 1 and 

2 have been included when studying climate impact. In 2023, the Washington State Department of 

Transportation set out to quantify all emissions through a full life cycle greenhouse gas inventory of 

its roadway construction and maintenance from 2017 to 2021. The report quantifies Scopes 1, 2, and 

3 emissions for the agency’s roads by accounting for all stages: material extraction and production, 

transportation to the site, construction and installation, maintenance, and end-of-life disposal of 

pavements and structures. 
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KEY PRACTICE

Full System 

Carbon Accounting

Definition: Full-system 

carbon accounting ensures 

that all emissions connected 

to a carbon removal activity 

are measured, disclosed, 

and updated over time. 

This includes upstream 

and downstream impacts, 

co-pollutant emissions, and 

quantified uncertainty.
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The report found that upstream Scope 3 emissions (embodied carbon in construction materials) 

make up ~310,000 tCO2e / year, roughly equal to WSDOT’s total direct (Scope 1 / 2) emissions. That 

is, without this comprehensive approach, emissions would have been underestimated by roughly 

half.

The methodology and data are fully available to the public. The report includes all detailed life 

cycle emission factors, inventory data (including 609 contracts, which are publicly available), and 

justification for any excluded processes. Not all values could be directly measured for this study 

— where modeling was necessary, the study provided detailed information about where the model 

was sourced and how the analysis was conducted.  

Uncertainty is explicitly quantified. The report includes Monte Carlo simulations to model how 

variation of inputs produces a range of possible outcomes. One area for improvement: continuing 

to transparently update this assessment over time as models and measurements evolve. 
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