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COME CLEAN, PART 4 - IS BIODIESEL A VIABLE LOW CARBON FUEL 

PATHWAY OR A FADING FASHION? 

June 6, 2021 
 

Biodiesel has long constituted a small but stable portion of the diesel fuel diet in North America, its 
production being driven primarily by the U.S. Renewable Fuel Standard and Biodiesel Income Tax 
Credit (BTC). Produced from a variety of feedstocks, including soybean oil, corn oil, animal fats, and 
used cooking oils, biodiesel offers a low “carbon intensity,” or CI — a big plus in California and other 
jurisdictions with low carbon fuel regulations. The incentives for producing biodiesel are substantial, 
but there are two big catches with the fuel: a limited supply of feedstocks and properties limiting how 
much can be blended with petroleum-based diesel. Today, we continue our series on low carbon fuel 
standards with a look at biodiesel’s pros, cons, history, and prospects. 

We’ve received even more interest in this blog series than we expected — clearly, folks want to get a 
handle on the low carbon fuel policies being evaluated and implemented in the U.S. and Canada to 
meet increasingly stringent greenhouse-gas-related regulations. They also want to better understand 
the impact these rules could have on refined products markets. In Part 1, we provided an overview of 
various policies that have been adopted and are being discussed to reduce GHG emissions from on-
road transportation fuel use. We also noted some of the more widely-used approaches being taken, 
including fuel economy standards, renewable blending requirements, zero emission vehicle mandates, 
and low-carbon fuel standard (LCFS) programs in California and Oregon, the Canadian province of 
British Columbia, and the proposed Canadian Clean Fuel Standard. LCFS programs are usually 
established and measured based on the carbon intensity (CI) of fuels used. CI is a measure of the 
lifecycle GHG emissions associated with producing, distributing, and consuming a fuel, which is 
measured in grams of carbon dioxide equivalent per megajoule (gCO2e/MJ). (That’s the simple 
version.) Typically, LCFS policies establish downward-sloping carbon-intensity benchmarks for the 
jurisdiction’s total on-road transportation fuel pool and incentivize the production and blending of 
lower-CI fuels to meet the benchmarks. 

In Part 2, we focused on California’s LCFS, which was implemented in January 2011 and which grew out 
of a number of earlier efforts by the nation’s most populous state to improve air quality and, more 
recently, reduce its GHG emissions. The LCFS assigns a CI target value for petroleum-based gasoline 
and diesel fuels, as well as their substitutes (such as ethanol, biodiesel, etc.), using a total of four 
models to calculate the direct and indirect effects of producing and using the fuels. The LCFS then sets 
maximum CI limits on finished gasoline and diesel fuel consumed in California each year on a gradually 
declining scale to meet the 2030 goal of a 20% reduction in the carbon intensity of motor fuels 
consumed in the state. Petroleum-based fuels have CIs higher than the annual limits and renewable 
fuels are generally below the annual limits. If a fuel has a CI above the limit, it generates a deficit and if 
a fuel is below the line, it generates a credit. (Again, see Part 2 for details.) 

In Part 3, we turned our attention to ethanol, whose use in gasoline has been prevalent for many 
years. Ethanol is a biofuel that is found in nearly 98% of the gasoline purchased at retail stations in the 
U.S., in most cases accounting for 10% of the gasoline at the pump. This high-octane, biofuel has grown 
in popularity around the world, particularly over the last 20 years, due to regulations that require or 

https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_Low_Carbon_Fuels_Policies_/
https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_Californias_Low_Carbon_Fuel_Standard/
https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_Ethanols_Impact_on_Gasolines_Carbon_Intensity/
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incentivize its use. As governments continue to evaluate regulations to control GHG emissions, ethanol 
has been overshadowed by some other biofuels lately but it is expected to continue to play an 
important role as a pathway for meeting low-carbon mandates. 

Today, we put our spotlight on biodiesel, which, as its name implies, is produced from biomass 
feedstocks. By far the most predominant feedstock for biodiesel in North America is soybean oil; the 
fuel can also be produced from a variety of other vegetable oils, tallows (animal fats), and used cooking 
oils. As you might expect, given the role of soybean oil, the majority of U.S. biodiesel production occurs 
in the Midwest; the Energy Information Administration reports that about 68% of U.S. biodiesel is 
produced in PADD 2. In contrast, the West Coast (PADD 5) produces only 7% of the total, though 
California alone consumes close to 13% of total U.S. production. 

Biodiesel is produced in a process called transesterification, whereby fats and oils are converted and 
subsequently refined into the finished fuel. This typically involves reaction with an alcohol, such as 
methanol, in the presence of a liquid catalyst. A glycerin by-product is produced which is utilized in 
pharmaceuticals or cosmetics. Figure 1 below shows a simplified schematic of the general process. 

The Biodiesel Production Process 

 

Figure 1. The Biodiesel Production Process. Sources: U.S. Department of Energy, Alternative Fuels Data 
Center 

Biodiesel feedstocks are quite pricey compared to petroleum crude oil — over three times the cost of 
crude oil currently on a per-barrel basis. Put simply, biodiesel only becomes economically viable when 
its production is supported by a combination of multiple regulatory incentives, including (in the U.S.) 
the Renewable Fuel Standard (RFS), LCFS programs (such as in California and Oregon), and the 
Biodiesel Tax Credit (BTC). The BTC is a federal program designed to subsidize blending of biomass-
based diesel into petroleum-based diesel fuel to make it more economically competitive with 
petroleum fuel production. The tax credit of $1/gallon is a substantial incentive, especially when 
considering the retail price of diesel fuel averaged around $3.38/gallon in California in 2020. The tax 
credit has been debated extensively in the U.S. Congress, and has often faced an uncertain future; it is 
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currently set to expire at the end of 2022. 

Biodiesel is typically blended into petroleum-based diesel for consumption as a transportation fuel. 
The two have similar properties for the most part, but there are notable exceptions. The long-standing 
Achilles’ heel of biodiesel is its limited cold flow properties — i.e., its flow behavior at low 
temperatures — which can lead to “plugging,” or restricted flows, in vehicle fuel injection systems. As 
we discussed in Playin' by the Rules, this subjects biodiesel to blending limits — typically 5-20%; lower 
in colder climates. Consequently, this limits the amounts of biodiesel that can be utilized to meet the 
increasingly stringent carbon reduction targets of LCFS programs. 

According to EIA, total U.S. biodiesel production has remained within a relatively narrow range over 
the past three-plus years, averaging about 155 million gallons per month (MMg/m) in 2018, 144 
MMg/mo in 2019, 152 MMg/m in 2020. For the refining folks who think in terms of barrels, this is 
equal to about 117 Mb/d on average since the start of 2018, or about 3% of total U.S. diesel 
consumption. In California, biodiesel’s share of the diesel pool has been considerably higher: 4.4% in 
2018, 5.5% in 2019, 6.5% in 2020. We should note that these volumes are in addition to the more 
substantial penetration of renewable diesel (which we will talk about more in an upcoming blog) into 
the California diesel pool over the past few years. (In 2020, renewable diesel accounted for 15.9% of 
the diesel pool.) 

As we discussed in previous blogs in this series, in California’s LCFS program, the lower the carbon 
intensity (CI) of the fuel, the more credits that can be generated (and consequently the more money to 
be made). In other words, an equivalent volume of biodiesel supplied to California can generate more 
(or fewer) credits depending on the feedstock type, which is the predominant factor in determining the 
CI score. Other factors certainly come into play, such as price and location (i.e., transportation costs), 
because, as we noted in Part 3, ethanol’s hydrophilic properties make pipeline transportation for the 
fuel unfeasible so it must be railed or trucked over into California — not ideal, to say the least, for a 
program aimed at reducing carbon intensity. But let’s focus on the carbon credit aspect for the 
moment. Figure 2 below shows California’s biodiesel feedstocks by type over the past five years. In the 
Golden State, the largest feedstocks to the biodiesel pool are corn oil (also called distiller’s corn oil) 
and used cooking oil (UCO) — not soybean oil, the leading feedstock in the Midwest. Since both corn 
oil and UCO are considered “waste” products (corn oil being a by-product of ethanol production) they 
have relatively low CI scores. The average certified CI value of all UCO pathways in California is about 
20, followed by corn oil pathways at 33. This is in contrast to soybean oil, whose CI averages around 
55. When compared to the California LCFS standard for 2021 for diesel — a CI target of about 92 — 
biodiesel derived from UCO and corn oil generates 1.5-2x the number of LCFS credits versus soybean-
derived biodiesel. To put this into perspective, since the difference between the CI score and the 
annual CI limit drives the number of credits generated, and assuming current credit prices of nearly 
$200/MT, a UCO- or corn oil-derived biodiesel product can generate on the order of an additional 
$0.50/gal credit value above and beyond the value generated by a soybean oil-derived biodiesel 
product. 

 

 

 

https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_the_increase_in_Renewable_Diesel_Projects/
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California Biodiesel’s LCFS Credit Generation by Feedstock Type 

 

Figure 2. California Biodiesel’s LCFS Credit Generation by Feedstock Type. Sources: California Air 
Resources Board, Baker & O’Brien analysis 

So, how does biodiesel credit generation compare as a whole to other competing pathways in 
California?  Figure 3 below, published by the California Air Resources Board (CARB), shows the credit 
generation for biodiesel and other competing pathway fuels on a quarterly basis over the past 10 
years. This is a somewhat busy chart, so here’s the key takeaway. Note that, over the past five years, 
ethanol and biodiesel credit generation (green and orange lines, respectively) have increased at a 
slower rate than renewable diesel and electricity credit generation (teal and dashed purple lines, 
respectively). We will have much to say regarding renewable diesel and electricity in the next blogs in 
this series, but it would be fair to say that biodiesel development has stagnated while renewable diesel 
and electricity seem to be all the rage. 
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Comparison of Biodiesel LCFS Credit Generation to Competing Pathways 

 

Figure 3. Comparison of Biodiesel LCFS Credit Generation to Competing Pathways. Sources: CARB, Baker 
& O’Brien analysis 

What’s keeping the lid on biodiesel production? Simply put, the reason seems to be the preference for 
renewable diesel and the consequent competition for the underlying volumes of biomass feedstocks. 
Since biodiesel is produced from agricultural and recycled sources, feedstock supplies are limited — 
and relatively high price levels demonstrate their scarcity. Since renewable diesel is also produced from 
the same feedstocks and its production is growing at a substantial rate [see Green Grow the 
(Refineries)], this puts additional pressure on feedstock supply and pricing. 

We estimate the total North American production volume of vegetable oils, animal fats, and UCO 
available for biodiesel and renewable diesel to be on the order of just over 400 Mb/d, depending on 
the reporting source. For example, the U.S. Department of Agriculture (USDA) reports production of 
soybean oil to be over 200 Mb/d, with approximately 30% of production being consumed in the 
production of biodiesel. Production of animal fats, tallows, and greases is estimated to be on the order 
of 100 Mb/d, while UCO is estimated at about 15 Mb/d; with the balance consisting of corn and other 
vegetable oils. So, domestic feedstock availability is currently limited, particularly among the most 
desirable, lower-CI varieties like UCO and corn oil. With biodiesel production stagnated, renewable 
diesel production increasing, and low carbon fuel standards becoming increasingly stringent and more 
widespread, feedstock prices are only expected to increase as feedstock supply chains continue to 
tighten. 

So, what does all this mean for biodiesel? We have noted feedstock availability supply pressure for 
both biodiesel and renewable diesel. The LCFS structure creates significant incentives for biodiesel 
sales in California, particularly among low-CI feedstocks. However, biodiesel’s cold-flow properties limit 
how much can ultimately be blended. Will biodiesel remain a stable portion of the fuels diet or will it 
become a thing of the past as renewable diesel and electrification continue to gain significant traction 
into the LCFS space?  

https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_the_Closure_of_the_HFC_Cheyenne_Refinery_and_Renewable_Diesel_Projects/
https://www.bakerobrien.com/news/Baker_and_OBrien_Authors_Article_on_the_Closure_of_the_HFC_Cheyenne_Refinery_and_Renewable_Diesel_Projects/
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In our next blog in this series, we’ll contrast biodiesel with its more popular cousin, renewable diesel. 

 

Note: The article was authored by Tim Deutsch of Baker & O’Brien and published on RBN Energy’s Daily 
Energy Post on June 6, 2021. 

"Come Clean" was written by Kara DioGuardi and John Shanks and in January 2004 was the second 
single released from Hilary Duff’s second studio album, Metamorphosis. Produced by John Shanks, the 
song peaked at #35 on the Billboard Hot 100 Singles chart in the U.S., but broke into the Top 20 in the 
UK and Australia. 

This article is copyrighted © 2021 by Baker & O’Brien, Inc. and publication or distribution of this article 
without the express written consent of Baker & O'Brien, Inc., is prohibited.  


