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Petroleum Refining Capacity Idled
At the beginning of 2020, the Energy Information Administrations, “Refinery Capacity Report”
already showed an increase in the idled capacity of petroleum refiners. Of the 427,100 barrels
per calendar day idled on January 1, 2020, 78.4 percent was attributable to the badly damaged
Philadelphia Energy Solutions refinery that was sold to a Chicago developer who plans to
demolish the plant.
COVID-19 has placed further pressure on the profitability of the petroleum refining industry
due to significantly reduced demand for both gasoline and diesel. The United states is now
seven months into the pandemic and overall gasoline and diesel demand is expected to be
down nearly 10% in 2020 relative to pre-COVID projections. The decline in domestic demand
combined with a 35% year over year decline in diesel fuel exports has squeezed the bottom line
of petroleum refiners. Seeking to minimize losses, some refineries have announced closure or
conversion to renewable diesel production facilities. The first table below provides a list of
those petroleum refineries that are shutting down and/or converting renewable diesel plants.
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The additional capacity idled adds up to 649,700 barrels per calendar day in addition to those
plants already idled on January 1, 2020, bringing the current total to 1,076,800 barrels per
calendar day (5.6% of total capacity). Idled petroleum refining capacity hasn’t been at those
levels since 2013. This idled capacity would translate into 3.9 billion gallons less diesel fuel
produced by petroleum refineries in 2021 versus 2019. As COVID-19 is brought under control
and diesel fuel demand recovers, that demand will be likely be met increasingly by renewable
diesel, particularly in the California area where the Low Carbon Fuel Standard provides strong
incentives to use renewable fuels. As the table above shows, the planned conversions suggest
an additional 2.25 billion gallons of renewable diesel will be produced offsetting over half of the
loss in diesel fuel production capacity.

In addition to the conversion of existing refineries to renewable diesel plants, existing
renewable diesel production facilities are being expanded and new renewable diesel
production facilities are being built. Planned expansion and new construction total nearly 2.6
billion gallons. Combined with the planned conversions of idled petroleum refiners, 4.8 billion
gallons of renewable diesel production capacity is planned. Although it is plausible that not all
of this capacity may come on-line as planned, this exceeds the diesel production capacity lost
from idled refineries.
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If diesel demand recovers more quickly from the COVID-19 effects, expanded renewable diesel
supply will help compensate for the idled petroleum refining capacity and moderate diesel fuel
prices. As the following section discusses, biomass-based diesel production reduces #2 diesel
prices because it increases the supply of diesel fuel. In the recovery of diesel fuel demand from
COVID-19, biomass-based diesel is also likely to help moderate increases in diesel fuel prices
due to the idled petroleum refining capacity.

The Impact of Biomass-Based Diesel Production on Diesel Prices
Growth in the biomass-based diesel industry has occurred due to the Environmental Protection
Agency’s (EPA’s) expansion of volume obligations in both the advanced and biomass-based
diesel categories as outlined in the Renewable Fuel Standard. Biofuels, and particularly
advanced biofuels such as biomass-based diesel, significantly reduce carbon emissions relative
to petroleum fuels. These higher carbon emissions of petroleum-based fuels create a negative
externality cost to society that is not reflected in petroleum prices resulting in overconsumption
of petroleum fuels and significantly higher carbon emissions.
Since biofuels, and particularly advanced biofuels, produce lower carbon emissions, they are
generally more expensive to produce than petroleum fuels and subsequently require policy
backing to support their use by consumers. For biomass-based diesel the combination of
biodiesel blenders’ credit and the RIN price compensates biomass-based diesel producers for
the extra cost of production.
Despite being policy driven, biomass-based diesel is clearly additive to the supply of #2 diesel
fuel available both in the US and globally. This additional supply reduces the price of #2 diesel
fuel. How much the additional supply reduces the price of #2 diesel fuel depends upon the
price elasticity (responsiveness) of demand. The steeper the demand line, the more inelastic
the demand is, meaning that even small changes in supply will have a large impact on price. As
the diagram below illustrates, the policy driven increase in the supply of diesel fuel including
biodiesel results in a drop in the price of #2 diesel.
The demand line pictured in the diagram has a fairly steep slope which economists describe as
inelastic. A product is considered to be inelastic when the percentage change in quantity is
smaller than the percentage change in price.
There is a considerable literature of studies that have estimated the price elasticity of diesel
fuel demand with respect to diesel fuel prices. These studies agree that diesel fuel price
elasticity of demand is less than 1 in absolute value, and in the short to medium term (next 10
years), is likely less than 0.5 in absolute value. One of the most extensive studies was
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conducted in 2012 by Carol Dahl 1 which documents diesel and gasoline price elasticity of
demand estimates for over 120 countries in the world. Weighting these elasticity estimates by
the diesel fuel consumption in each country results in a global weighted average of -0.23 based
on the country elasticities reported by Carol Dahl. In the short to medium term, not only is the
diesel fuel price elasticity of demand inelastic, it is very inelastic. This implies that even small
changes in the supply of diesel fuel will result in relatively larger changes in the diesel fuel price.
More recently, Edelenbosch 2 et al. measured the price elasticities of fuel demand across several
different types of models. Presumably, these models were estimated or derived based on
actual data, so the elasticities are still relevant. The authors document transport energy
elasticities ranging from 0 to -0.4 in 2030 (short to medium run) across the various models.
Dahl’s article mentions that long-run fuel elasticities as measured by dynamic models may be
60 to 100 percent higher than short-run elasticities. Even if these elasticities were 100 percent
higher, Dahl’s elasticity would become -0.46, suggesting a long-run impact of -8 cents (-$0.08)
per gallon.

Dahl, Carol A. “Measuring global gasoline and diesel price and income elasticities” Energy Policy, Volume 41,
February 2012.
2
Edelenbosch, O.Y., van Vuuren, D.P., Bertram, C., Carrara, S., Emmerling, J., Daly, H., Kitous, A., McCollum, D.L.,
Failali, N. Saadi. “Transport fuel demand responses to fuel price and income projections: Comparison of integrated
assessment models” ScienceDirect, volume 55, pp 310-321, March 2017.
11
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Analysis Methodology
Petroleum and petroleum products are globally traded with a high degree of transparency and
arbitrage that keep port prices consistent with transportation costs, tariffs, and other factors.
As such, changes in supply and demand in one region of the world or country affect all other
regions. Therefore, to determine the impact of biomass-based diesel on #2 diesel prices, we
must consider the quantity of biomass-based diesel relative to global demand for diesel.
We derive the price impact from the formula for elasticity:
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =

% ∆ 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
% ∆ 𝑖𝑖𝑖𝑖 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞

In this analysis, we know the value for % increase (∆) in quantity equals the amount of biofuels
produced divided by the global consumption of diesel. And from other studies, we have a
measure of the elasticity (e).
Therefore, we can derive the percentage change (∆) in price as:
% ∆ 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =

Results

% ∆ 𝑖𝑖𝑖𝑖 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞
𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

The table below shows the derived impact on #2 diesel prices from the introduction of biofuels
into the global market over the 2010 to 2020 period. Using the Dahl elasticities, the global
impact of biomass-based diesel on #2 diesel prices in the short to medium run varies from year
to year ranging from a decline of 8 percent to nearly 16 percent.
The table also shows the impact from US production only. If only the United States had
produced biomass-based diesel, diesel prices would have declined between 1 and 3 percent
across the estimation period.
Using Dahl’s elasticities, world #2 diesel consumption, and world biomass-based diesel
production, the impact on global #2 diesel prices varies from -$0.19 to -$0.42 per gallon
depending on the price of #2 diesel, the quantity of biomass-based diesel produced, and the
quantity of distillate fuel oil consumed.
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