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Findings 

Understanding how energy usage reacts to the COVID-19 pandemic is essential 
to making strategic policy decisions. This study aims to quantify the pandemic’s 
influences on diesel consumption and explore the potential causes of the 
differences across regions. We found various levels of reduction in diesel 
consumption at the state level during the pandemic in the U.S. Many factors, 
including COVID-19 cases and commodities being moved, are associated with 
these reductions. In particular, at the state level, more truck/train shipping of 
minerals, coal, and forest products associates with fewer truck activities and 
greater decreases in diesel consumption. 

1. QUESTIONS 
Despite several studies focusing on how the COVID-19 pandemic affects 
freight movement (Hu and Chen 2021; Ou et al. 2020), few have explored its 
correlation with transportation-related diesel consumption. This study aims 
to quantify the pandemic’s association with diesel consumption and explore 
the potential causes of the differences across regions. This paper answers the 
following research questions: 

2. METHODS 
The transportation sector is the largest consumer of diesel fuel in the U.S., 
accounting for 80% of diesel consumption in 2020 relative to industrial, 
commercial, and residential sectors (EIA, 2021). Therefore, we used total diesel 
consumption in the U.S. as the indicator to study COVID-19’s impact on 
the transportation sector. Due to the practical difficulty in collecting daily and 
weekly diesel consumption, we used the four-week moving average product 
supplied of distillate fuel oil estimated by EIA as a proxy. For the rest of the 
paper, we state diesel consumption instead of diesel supply unless otherwise 
stated. Because of the difficulty in acquiring daily or weekly truck activity data 
by commodity type, we used percentage changes in rail commodities to reflect 
proportional changes in freight and truck activities. 

• How does the transportation diesel consumption fluctuate during 
the COVID-19 pandemic in the U.S.? 

• What are the contributing factors to the change in transportation 
diesel consumption? 
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Table 1. Explanatory Variables 

Category Category Variable Variable Lagged Lagged Periodicity Periodicity Notes Notes 

COVID-19 

Confirmed cases 7 days 
and 10 
days 

Daily 
Include cases at both the national and state level (Gu 
2020). 

Deaths 

Deaths per 1000 
7 days 

Deaths per state area 

Rail Freight 
commodities 

Chemicals 
Coal 
Farm products 
Forest products 
Grain 
Minerals 
Other commodities 
Total intermodal units 

7 days Weekly 
Show percentage change in rail freight traffic 
(carloads) compared with the same week last year 
(Association of American Railroads (AAR) 2020). 

State 
COVID 
Policies 

States of emergency 
Restaurant restriction 
Stay-at-home orders 

Daily (Adolph et al. 2020) 

Days of the 
week 

Weekend Holiday Daily 

We applied ordinary least square (OLS) models to analyze data at the national 
and selected state levels. To account for the time-lagged effect in this data, we 
included time-lagged variables for the dependent variable and all the major 
independent variables (Table 1). We also employed robust standard error in the 
models as a remedy of heteroskedasticity. 

3. FINDINGS 
Compared with April 2018, the national daily diesel consumption in April 
2020 decreased by about 15% (U.S.Energy Information Administration (EIA) 
2020). Our modeling results indicate that national daily confirmed cases and 
national confirmed cases with a seven-day lag have significant associations with 
diesel consumption at the national level (Table 2). Many types of rail freight 
commodities show significant correlations. The lagged variables of three 
commodities, forest, mineral, and other products, also show significant 
correlations, indicating their ongoing effects on diesel consumption in the 
present and the future. 

We selected six states with high freight activities for state-level analyses: 
California, Florida, Indiana, Michigan, New York, and Texas (Pishue 2020) 
and disaggregated the national-level diesel consumption into state-level 
consumption.1 Using the first two weeks in April as examples, Figure 1 shows 
how much diesel is consumed each day per state relative to the consumption 
in 2018. We then calculated the weighted average of daily VMT reductions for 

Steps for the disaggregation of national diesel consumption can be found at https://xinyiwu.weebly.com/resources.html. 1 
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Table 2. Modelling Results at the National Level 

Variables Variables Coefficient Coefficient P-value P-value 

COVID-19 cases COVID-19 cases 
National Daily confirmed cases -0.008 0.000 

National Daily confirmed cases (7 days lagged) 0.004 0.010 

Rail freight commodities Rail freight commodities 

Chemicals 1996.3 0.000 

Farm products 1795.2 0.020 

Forest products 1129.6 0.001 

Grain 541.5 0.005 

Minerals -915.48 0.011 

Total intermodal units -3903.3 0.000 

Forest products (7 days lagged) -764.76 0.029 

Other products (7 days lagged) -669.44 0.003 

Minerals (7 days lagged) -2726.6 0.000 

*Note: Only variables with P-values smaller than 0.05 are included. 

Figure 1. Estimated Diesel Consumption Relative to the Baseline (2018) Consumptions in Six Selected States 

fleet and long-haul trucks and analyzed their associations with COVID cases, 
changes in rail freight commodities, and state-level COVID policies in each 
state2 (Table 3). 

Due to the small sample size, splitting the data into two time periods before and after the peak of the pandemic may lead to unreliable results. 
We recognize this limitation and recommend splitting the data in future related research when the sample size permits. 
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Table 3. Modeling Results at the State Level 

State State Category Category Variable Variable Coefficient Coefficient P-Value P-Value 

California Rail freight commodities 
Farm Products 0.678 0.021 

Grain 0.271 0.027 

Florida 

Rail freight commodities 
Chemicals 0.565 0.000 

Forest products (7 days lagged) -0.289 0.049 

Days of the week 
Weekday -0.011 0.002 

Holiday -0.305 0.033 

Indiana 

COVID-19 National Daily confirmed cases 3.71E-06 0.037 

Rail freight commodities 

Farm products 1.263 0.032 

Forest products -0.631 0.047 

Minerals -1.029 0.008 

Michigan 

COVID-19 
National Daily confirmed cases 5.71E-06 0.023 

National Daily confirmed cases (7 days lagged) -6.41E-06 0.036 

Rail freight commodities 
Farm products 1.806 0.001 

Minerals -1.036 0.021 

State policies Restaurant restriction -0.129 0.045 

New York 

Rail freight commodities 

Chemicals 0.773 0.004 

Coal (7 days lagged) -0.518 0.021 

Farm products 1.421 0.000 

Grain 0.328 0.036 

Other products 0.158 0.017 

Intermodal units -1.718 0.016 

Intermodal units (7 days lagged) 1.309 0.006 

State policies Restaurant restriction -0.181 0.014 

Days of the week Holiday -0.356 0.042 

Texas 

COVID-19 
National daily deaths 2.65E-05 0.005 

Texas Daily deaths (10 days lagged) 5.32E-05 0.028 

Rail freight commodities 
Farm products 0.796 0.004 

Minerals -0.478 0.047 

State policies Stay-at-home order -0.055 0.030 

Days of the week 
Weekday -0.017 0.000 

Holiday -0.226 0.005 

*Note: Only variables with P-values smaller than 0.05 are included. 

Analytical results at the state level show that all six selected states showed some 
levels of reduction in diesel consumption during the pandemic (Figure 1). 
Michigan had the largest average daily decrease (64% of the baseline). The other 
five states had similar but smaller levels of average decreases, consuming about 
81% (Texas) to 90% (California) of their baseline consumption. Reductions 
in diesel consumption of these states were consistent with their reductions in 
freight truck miles (Pishue 2020). 

COVID-19’s impact on diesel consumption at the state level depends on the 
top freight commodities in that state. For instance, the top two commodities 
by value in Michigan are transportation equipment and machinery. The need 
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for these commodities correlates with economic activities, which makes them 
vulnerable to the pandemic that causes slow growth rates (Michigan 
Department of Transportation (MDOOT) 2017). By contrast, the top two 
commodities by value in California are electronics and miscellaneous 
manufacturing products (e.g. jewelry) (California Department of 
Transportation (Caltrans) 2019). Demand for these products could increase 
during the pandemic because of the upswing of e-shopping. These different 
freight structures help explain why Michigan has the largest decrease in freight 
activities and diesel consumption during the pandemic, whereas California has 
the smallest decrease. 

Regression results imply some level of associations between COVID-19 and 
diesel consumption. Truck activities in three states (Indiana, Michigan, and 
Texas) show correlations with the number of COVID-19 cases. Even though 
each state reacts differently to freight commodities, freight activities related 
to farm products show overarching associations with truck activities in most 
states. Different pandemic-related policies also have linkages with fluctuations 
in truck activities. Although these policies do not directly influence freight 
activities, stay-at-home orders in Texas and restaurant restrictions in Michigan 
and New York still have indirect negative associations with truck activities in 
these states. Finally, many COVID-19 and freight commodity variables also 
tend to have time lag effects on truck activities. 

Freight activities related to farm products, grain, and chemicals shows positive 
impacts on truck activities and energy usage. Compared with other 
commodities, demand for farm products, grain, and chemicals are the least 
affected by the COVID-19 pandemic (Condon et al. 2020). Both farm 
products and grain are closely related to peoples’ basic needs. Because of the 
rising need for essential cleaning and sanitation during the pandemic, the 
demand for chemicals also increased. The necessity of these commodities 
makes them less affected by the pandemic than other commodities. At the 
early stage of the pandemic, the panic buying of food and sanitizing products 
may also have led to increased freight activities related to these commodities. 
The stable and even growing consumption of related products stabilized or 
increased freight transport of these commodities. Therefore, more shipping of 
these commodities tends to result in higher truck VMT, which make diesel 
consumption less impacted at the national and state levels than gasoline (Ou et 
al. 2020). 
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