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Green innovations  
series:

B i o f u e l s

While electrif ication is arguably the best green 

option for cars l ight- duty vehicles over the longer 

term, biofuels  can provide a low- carbon solution 

for heav y- dut y trucks , ships , and aircraf t  - -  which 

have fewer viable medium -term decarbonization 

options.1

More than 4 0% 2 of g lobal o i l  produc t ion is suppl ied 

by the ‘OPEC + ’  nat ions . The r isk s of a market in which 

supply is control led by a few sel lers and demand is 

inelas t ic are obv ious , and geopol i t ics merely adds to 

those. Wi thin the European Union, a lmos t 60% 3 of o i l 

demand is consumed by transpor tat ion , mak ing 

decarbonizat ion and energ y sovereignt y top 

1.  �H ydrogen ,  wh ich we w i l l  d i scus s in another ed i t ion o f  th i s  ser ie s ,  i s  a long wa y o f f . 
2 .  �I E A – O i l  marke t repor t  O i l  Marke t  Repor t  -  March 2023 – A na l y s i s  -  I E A ,  acces sed 23 Ma y,  2023 .
3 .  �Euros ta t ,  a s o f  2021.  O i l  and pe t ro leum produc t s -  a s ta t i s t i ca l  over v ie w -  S ta t i s t i c s  E xp la ined (europa .eu) A cces sed A pr i l ,  2023 .

https://www.iea.org/reports/oil-market-report-march-2023
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Oil_and_petroleum_products_-_a_statistical_overview&oldid=315177#Consumption_in_sectors


C A N D R I A M  -  G R E E N  I N N O V A T I O N S  S E R I E S :  B I O F U E L S

4

The future has arrived

Biofuels date to the ear l y days of the automobi le. 

Indeed, Rudol f Diesel ’s eng ine was in i t ia l l y designed 

to run on peanut oi l !  Three decades later and on the 

other s ide of the At lant ic ,  Henr y Ford procla imed that 

ethanol produced f rom agr icul tural crops would be 

‘ the fuel of the future. ’  Cr i t ics added, ‘and i t  a lways 

w i l l  be. ’

B iofuels are l ikely to become a s igni f icant lever for the 

energ y transi t ion. Whi le rarel y discussed, they are 

already widely used in our dai l y l i ves . When you refuel 

at a gas s tat ion, you are probably purchasing a mix ture 

of diesel and biodiesel ( the European B7 diesel 

contains 7% biodiesel )  or gasol ine and ethanol ( The 

E10 gasol ine contains up to 10% ethanol ) . 4   

However,  due to the abundance and low cos t of 

petroleum, b iofuels were largely ignored in favour of 

fossi l  fuels dur ing the 20 th centur y. I t  was not unt i l 

the oi l  cr ises of the 1970s that the desire to reduce 

dependenc y on oi l  impor t s sparked renewed interes t 

in b iofuels .

The market is a lready s igni f icant .  B iofuels represent 

6 .8% 5 of the 2020 fuel consumpt ion for road 

transpor tat ion in Europe. In the US i t  is a lready 10% 

of gasol ine consumpt ion. In Cal i fornia ,  thank s to the 

LCFS program, or Low Carbon Fuel Standard, renewable 

diesel now makes up 20% of tota l d iesel demand.

The IE A , or Internat ional Energ y A genc y, expec t s 

b iofuel grow th to reach 20% 6 of t ranspor t energ y 

wi thin f i ve years ,  dr i ven by pol ic ies such as the EU ’s 

target of 14% biofuel ut i l izat ion in t ranspor t by 2030. 

The US of fers to dr i ve higher penetrat ion, whi le China , 

Brazi l ,  Indonesia ,  and India are a lso notable grow th 

market s . The IE A es t imates that b iofuels could 

contr ibute as much as 15% of g lobal t ranspor t energ y 

use by 2030.

Figure 1 Projected biofuel share of transport demand, selected countries 

Source :  I E A ,  Par i s .   Rene wab les 2022 ,  A na l y s i s  and foreca s t  to 2027,  acces sed 22 Ma y,  2023 .  Used under Crea t i ve 
Commons l i cense ,  forma t adapted .  
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4 .  �H “ Much o f  pe t ro leum d iese l  fue l  so ld in the Un i ted S ta tes ac tua l l y  conta ins up to 1% b iod iese l  because o f  b iod iese l ’ s  lubr i ca t ion qua l i t i e s .” 
U . S .  Energ y In forma t ion A dmin i s t ra t ion ,  29 June ,  2022 .   B io fue l s  e xp la ined -  use and supp l y.   A cces sed 22 Ma y,  2023 . 

5 .  �European Env i ronment A genc y,  Greenhouse ga s in tens i t i e s o f  t ranspor t  fue l s  in t he EU in 2020 :  Moni tor ing under the Fue l  Q ua l i t y  D i rec t i ve . 
F ebruar y,  2022 .   E TC CM E ione t .   A cces sed A pr i l ,  2023 .   

6 .  �I E A – B io fue l s  repor t ,  Sep tember 2022 .   B io fue l s  –  A na l y s i s  -  I E A  acces sed A pr i l ,  2023 ,

https://iea.blob.core.windows.net/assets/ada7af90-e280-46c4-a577-df2e4fb44254/Renewables2022.pdf
https://www.eia.gov/energyexplained/biofuels/biodiesel-rd-other-use-supply.php#:~:text=Much%20of%20petroleum%20diesel%20fuel,tanker%20trucks%20for%20local%20distribution.
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjqnsywnfr-AhX8hv0HHeBWB9cQFnoECAkQAQ&url=https%3A%2F%2Fwww.eionet.europa.eu%2Fetcs%2Fetc-cm%2Fproducts%2Fetc-cm-report-2022-02%2F%40%40download%2Ffile%2FETC%2520CM%2520Eionet%2520report%25202022_2_3.pdf&usg=AOvVaw2hfzWJ3J2FgxAMdZ0XxtH5
https://www.iea.org/reports/biofuels
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The three ages of biofuels

Biofuels are der i ved f rom biolog ical mater ia ls such as 

p lant s or organic was te. They can be c lassi f ied into 

three generat ions , based on the feeds tock and the 

produc t ion technolog y used:

• �First-generation biofuels:  Produced f rom food crops r ich in sugar,  s tarch , or o i l ,  these biofuels are the 

mos t w idely adopted and commercia l l y v iable. Their produc t ion has ra ised concerns about compet i t ion 

wi th food produc t ion , and about land-use change and defores tat ion. The t wo main fuels are biodiesel 

and bioethanol .

       -  �B iodiesel  is produced mainly f rom vegetable oi ls inc luding soybean, rapeseed/canola ,  or palm oi l . 

B iodiesel can be used in diesel engines wi thout any modi f icat ion and is of ten blended wi th petroleum 

diesel .

     -  �B ioethanol  is an alcohol fuel produced by ferment ing sugars such as sugarcane, corn, and sugar beet s . 

B ioethanol can be blended wi th gasol ine or used as a s tandalone fuel in f lex- fuel vehic les such as 

those in Brazi l .

• �Second-generation biofuels  use feeds tock s which are more abundant and have less impac t on food 

produc t ion , but the produc t ion processes are more complex . They use non-edible crops and biomass 

was te such as food was te, agr icul tural was te and fores tr y was te. 

•  �Third generation biofuels  use feeds tock s wi th no food value, high y ie lds wi th v ir tual l y no land requirement , 

and relat i ve l y low-cos t produc t ion requirement s . The main feeds tock explored to date is a lgae, but 

produc t ion is not yet commercia l l y v iable. Many companies have ex i ted this technolog y, and i t  is in a ver y 

ear l y s tage.

The second-generat ion biofuels ut i l iz ing animal fat s , 

used cook ing oi l ,  and non-edible vegetable oi ls to 

produce renewable diesel (RD) or B iojet ( for b lending 

wi th jet fuel ) is current ly one of the most exci t ing areas 

for decarbonizat ion of t ranspor tat ion. The produc t ion 

of these second-generation biofuels helps to 

decarbonize two of the most chal lenging segments 

in transpor tation, heav y-road transpor t and 

aviation.

Second-generat ion renewable diesel prov ides several 

advantages over f irs t-generat ion biodiesel ,  par t icular l y 

because i t  can be used almos t interchangeably w i th 

diesel .  Depending on the feeds tock , th is carbon 

intensi t y reduc t ion can be s igni f icant . 

For example, Diamond Green Diesel ,  a US renewable 

diesel producer, es t imates an 80% reduc t ion in carbon 

intensi t y compared to fossi l  fuel d iesel when ut i l iz ing 

used cook ing oi l ,  and a 68% reduc t ion when using 

animal fat s .7 

7.  �Va lero ,  B a s i c s - o f- re f in ing - and - rene wab le - d iese l -2023 .pd f (q4 cdn .com) ,  pa ge 24 .  A cces sed A pr i l ,  2023 .

https://s23.q4cdn.com/587626645/files/doc_presentations/2023/02/basics-of-refining-and-renewable-diesel-2023.pdf
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Diamond Green Diesel 
estimates an 80% reduction 
in carbon intensity compared 
to fossil fuel diesel when 
utilizing used cooking oil.
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Figure 2:  Feedstock Carbon Intensity 

Source :  D iamond Green D iese l /Group Va lero ,  Copyr igh t © Va lero Marke t ing and Supp l y Company 20 01-20 02 .  A l l  r i gh t s reser ved .
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The food vs fuel debate

The avai labi l i t y of feeds tock s has become a l imi t ing 

fac tor for new entrant s . The grow th of renewable 

diesel (RD) in the US , dr i ven both by regulat ions in 

Cal i fornia and by Federal tax credi t s ,  has been 

signi f icant ,  w i th capaci t y expanding by 4 4% in 2022. 8 

Yet many producers are unable to access was te 

feeds tock s or lack the capaci t y to treat them, resul t ing 

in the use of vegetable oi ls such as soybean or palm 

oi l . 

Renewable is not enough. F irs t generat ion biofuels 

have been direc t l y l inked to defores tat ion , land-use 

change, and negat i ve impac t s on local communi t ies in 

cer ta in reg ions , which has pushed some regulators 

such as those in Europe to l imi t their use. The US and 

Europe are p lanning to s treng then feeds tock 

requirement s to reduce compet i t ion wi th food 

produc t ion for arable land.

These concerns are val id and require moni tor ing. 

Happi l y,  according to the IE A , in 70% of renewable 

diesel in 2021 was der i ved f rom was tes and residues . 

I t  can be done, so incent i ves must cont inue to develop 

grow th in this area whi le capping the produc t ion of 

f i rs t-generat ion biofuels .  In advanced economic , 

produc t ion of f i rs t-generat ion biofuels is a lready on 

the decl ine. Global l y,  however,  the decl ine has been 

of f set by grow th in emerg ing economies . 

At Candr iam, as responsible inves tors , we have a s tr ic t 

pol ic y on palm oi l  requir ing that companies in which 

we inves t demons trate that their sourc ing is SR 

sus tainable,)  and wi th a c lear pol ic y in p lace agains t 

defores tat ion.9

8 .  �I E A – B io fue l s  repor t   B io fue l s  –  A na l y s i s  -  I E A ,  acces sed A pr i l ,  2023 . 
9 .  �T he Candr iam E xc lus ion Po l i c y i s  a va i lab le on our webs i te a t  SR I  Pub l i ca t ions _Candr iam Po l i c i e s _Candr iam E xc lus ion Po l i c y

https://www.iea.org/reports/biofuels
https://www.candriam.com/en-be/professional/insight-overview/publications/#sri-publications
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To space and beyond?  

The renewable diesel (RD) market is dominated by t wo 

players: F innish ref iner Nes te and US-based Diamond 

Green Diesel ’,  Several large oi l  companies are a lso 

present in the market - - t ypical l y enter ing by conver t ing 

ref iner ies . Chevron entered the RD categor y in 2022 

through i t s $3 bi l l ion acquis i t ion of US-based 

Renewable Energ y Group. Incumbent s such as Nes te 

and Diamond Green Diesel usual l y have bet ter access 

to was te residues for feeds tock , whi le new players and 

oi l  companies f ind themselves more rel iant on 

vegetable oi ls .

‘ B iojet ’,  or Sus tainable Av iat ion Fuel (SAF ) ,  is seen as 

the future grow th area for the indus tr y.  Av iat ion 

current l y contr ibutes 2.5%10 of g lobal CO2 emissions , 

and av iat ion emissions cont inue to grow. Elec tr ic and 

hydrogen solut ions are s t i l l  far in the future for 

av iat ion , leav ing SAF as the only v iable medium-term 

solut ion – unless , of course, we can reduce air t raf f ic . 

SAF has been cer t i f ied under the A S TM s tandards for 

g lobal av iat ion, for up to 50% of the av iat ion fuel blend.

The SAF market is s t i l l  in an ear l y s tage. In 2021, the 

US produced only 19 mil l ion gal lons of SAF, which pales 

in compar ison to the 20 bi l l ion gal lon annual 

consumpt ion of US air l ines before the pandemic . This 

fuel consumpt ion is forecas t to double by 2050. 

Thank ful l y,  the incent i ves in p lace are dr i v ing 

exponent ia l  grow th in the SAF market :

  •  �The Biden adminis trat ion in the US aims to produce 

3 bi l l ion gal lons of SAF by 2030 and has introduced 

a tax credi t as an incent i ve.

  •  �In Europe, regulat ion requires SAF blending to reach 

2% by 2025 and 5% by 2030.

  •  �The g lobal air l ines industr y has agreed on a voluntar y 

p lan cal led COR SIA (Carbon Of fset t ing and 

Reduc t ion Scheme for Internat ional Av iat ion) to 

s tabi l ize the indus tr y ’s CO2 emissions .

SAF is current l y t wo to three t imes more expensive 

than tradi t ional jet fuel ,11 but the market oppor tuni t y 

is at trac t ing a number of new entrant s . Over the nex t 

f i ve years , the supply of SAF is expec ted to compound 

at a 54% annual rate, compared to jus t 19% for 

renewable diesel .12 

Beyond env ironmental concerns , one r isk to the 

expansion of this carbon solut ion is the volat i l i t y of 

feeds tock pr ices . The second-generat ion technolog ies 

are l ike l y to solve this problem through ver t ica l 

integrat ion to increase the predic tabi l i t y of access to 

and pr ices of feeds tock s . 

Because of the potent ia l grow th of the biofuels market , 

inves tors may wish to posi t ion par t of their por t fo l io 

in this market .  I t  is therefore essent ia l  to make a 

precise assessment of these players , the technolog ies 

they use, the env ironmental benef i t s associated their 

b iofuel technolog ies and their potent ia l  grow th, 

beforehand. At Candr iam, because we ’ ve been 

consider ing “green energ y ” in our sus tainable 

por t fo l ios for over 25 years ,  we have the knowledge 

and v is ion to help you make the transi t ion to biofuels .

A l though we recommend that you peddle your bic yc le 

or take the tra in ,  the nex t t ime you f l y,  consider 

b lending some SAF, Nes te a lready ser ves 50 air l ines .

you f l y,  consider b lending some SAF, Nes te a lready 

ser ves 50 air l ines .

10 .  �G loba l  Carbon B udge t 2019 ,  a v ia t ion on l y,  acces sed A pr i l ,  2023 .  Carbon B udge t ( g loba lcarbonpro jec t .org ) . 
11.  �B oe ing CEO warns c l ima te - f r i end l y b io fue l s  w i l l  ‘ ne ver ach ie ve the pr i ce o f  j e t  fue l ’  | F inanc ia l  T imes ( f t . com) 
12 .  �B NEF Rene wable Fue l s  Pro jec t  Tracker,  2023  G loba l  Rene wable Fue l  Pro jec t s  Tracker (1. 2 .1)  | B loombergNEF (bne f .com) ,  acces sed A pr i l ,  2023 .

https://www.globalcarbonproject.org/carbonbudget/
https://www.ft.com/content/42099d27-3095-4e10-ba94-a3d33f9ff35a
https://www.bnef.com/login?r=%2Finsights%2F26611
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