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Executive summary 
Globally, the biofuel industry consumes an enormous quantity of food commodities every 
year (cereal grains, vegetable oils and sugar crops). If these crops were dispatched for 
human consumption they could meet the basic minimum energy requirements of about 1.6 
billion people. Given that 800 million people in the world are still faced with hunger every 
year this allocation of food resources to energy use is unsurprisingly controversial, and is often 
referred to as ‘food vs fuel’. 

On face value, it seems absurd to suggest that such a large diversion of crops to energy use 
could be achieved without increasing food prices and harming food security. Nevertheless, 
that is the position of many representatives of the biofuel industry. Indeed the ‘EU Biofuel 
Chain’, which represents producers of crop-based biofuels and associated farming interests, 
asserts that “biofuels contribute to Europe’s food security” while the ethanol industry 
association ePure regularly refers to the idea of competition between food and fuel as a 
myth. 

If it is indeed a myth, the idea that biofuel demand can cause increased food prices and 
harm food security comes with a surprising weight of supporting evidence and a great many 
adherents. In the early 2000s, government policy in North American and the European Union 
started to target a major ramp up in biofuel production and use (the U.S. Energy Policy Act 
of 2005 and the EU Biofuel Directive of 2003 are major milestones in this regard). Since then, 
the world has been through three ‘food price crises’, first in 2007/08, then in 2010/12, and 
most recently 2021/23. In each of these crises, reputable analysts and experts have identified 
biofuel demand as a contributing factor. Since prices spiked in 2007 an extensive academic 
literature has been developed discussing and modelling the effect of biofuel demand on 
food prices, both during temporary price spikes and in the longer term as prices return to 
equilibrium levels. A 2014 review of this literature identified 121 academic studies that assessed 
the impact of biofuel demand on commodity prices, concluding that, “there is unequivocal 
evidence—supported by basic economic theory—that increased demand for biofuels leads 
to higher prices in agricultural commodity markets”. 

How then, in the face of this catalogue of evidence, does the EU Biofuels Chain justify the 
assertion that biofuel production actually improves EU food security? The answer is that the 
claim is based on the generation of co-products from biofuel production; distillers’ grains for 
ethanol and oilseed meals for biodiesel. Both of these co-products can be used in livestock 
feed as a source of protein (as proteins are leftover when starches are fermented/vegetable 
oils are extracted), and thereby reduce the need for imports to the EU of protein meals. While 
it is true that these co-products are generated, the simple fact is that even if some part of the 
grain/seed is returned to the feed market after biofuels have been produced, less food or 
feed is available than if the whole grain/seed was used only for food and feed. For example, 
if one accounts for distillers’ grains being supplied to the animal feed market then the crops 
used for biofuel production could meet 1.3 billion people’s energy needs rather than 1.6 billion 
– a reduced diversion of resources, but still a diversion of resources. In the case of biodiesel, 
if it were not used for fuel the vegetable oil could be used to reduce the EU’s very significant 
deficit in vegetable oil production, which is currently balanced with imports including large 
volumes of palm oil. In fact, the generation of co-products is already taken into account 
in the analysis of the food price impacts of biofuel demand – co-products reduce the food 
security impact of biofuel production, but they do not reverse it.   
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The question of food vs fuel is not only a historical issue. More recently, the rapid expansion 
of hydrotreated vegetable oil capacity in the United States, and accompanying growth 
in soy oil demand, has been identified as a major driver of a spike that saw vegetable oil 
prices increase by 140% between December 2018 and January 2022, a spike that was further 
exacerbated by disruptions to the sunflower oil supply when Ukraine was invaded in the 
following month. 

It seems then that food vs fuel is not a myth, but rather a reality that is well evidenced, that 
was predictable, and that has serious impacts on people all over the world, with the least 
well-off people being the most adversely affected. People in poorer countries on limited 
incomes have to spend a large fraction of their income on staple food commodities, and 
therefore if the prices of these commodities increase it can have serious welfare implications. 
While some poorer people are food producers and may benefit from increased prices for 
what they produce, the majority of people (including essentially all of the urban poor) are net 
food purchasers for whom increased food prices have only negative implications. 

Currently, biofuel mandates are designed to deliver set levels of annual biofuel consumption, 
meaning that the rate of biofuel production is made relatively insensitive to the price of 
feedstock. Several institutions have suggested that the negative impacts of biofuel policy on 
food security could be muted by introducing measures to actively reduce biofuel production 
when food availability is reduced and prices are increased, allowing it to return to target 
levels once prices return to more normal levels. Such measures have, however, failed to 
win political support. The biofuel industry is resistant to measures that would reduce market 
certainty and thereby increase costs, and that could inhibit investment (although in the 
case of crop-based biofuels in the EU capacity already exists and thus large new capital 
investments are not needed at current consumption levels). It may be politically challenging, 
given divided opinions on the subject of food versus fuel, to design and enact in EU legislation 
measures that would be effective in increasing the flexibility of biofuel consumption in a way 
that delivered clear benefits for food markets.  

In the absence of a systematic overhaul of biofuel support policies to reduce their food 
security impact, the European Union has recognised that consumption of food-based biofuels 
should not be further increased and has therefore limited the contribution of food-based 
fuels to renewable energy targets for road transport, and prohibited food-based fuels from 
being used at all towards targets for renewable energy in aviation and shipping. The recently 
agreed text for a revised Renewable Energy Directive emphasises the right of Member States 
to further limit the support they give to food-based fuels by saying that, “in order not to create 
an incentive to use biofuels and biogas produced from food and feed crops in transport … 
Member States should continue to be able to choose whether count them or not towards 
the transport target.” Member States can therefore help support global food security by 
moderating national targets for food-based fuels while refocusing their climate policies on 
less-problematic approaches to reduce GHG emissions from transport.  
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1.	 Glossary of abbreviations
DGS – distillers’ grains and solubles

FAO – the United Nations Food and Agriculture Organisation

GHG – greenhouse gas 

HVO – hydrotreated vegetable oil

ILUC – indirect land use change

RED – Renewable Energy Directive
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2.	 Introduction 
The so-called ‘food vs fuel’ debate is not new. Even before the food price crisis of 2007/08, 
which thrust the issue of competition between biofuel production and food production firmly 
into the global spotlight, experts and commentators argued about whether biofuel production 
was a threat to food security. In 2006, Joachim von Braun (a former head of the International 
Food Policy Research Institute) and Raj Pachauri (the chairman of the Intergovernmental 
Panel on Climate Change at the time) asked (Braun & Pachauri, 2006),

“Will crop production for biofuels compete with and drive out food production, thereby 
increasing food insecurity?”, 

and answered that,

“This question remains controversial.” 

It is certainly a question that has continued to stir controversy in the intervening period. Those 
who are concerned about the impact of biofuels on food security start from the simple 
fact that largescale biofuel production requires the consumption of large volumes of crop 
commodities on land that could otherwise be used to grow crops for human consumption 
(or to grow crops to feed animals that are destined for human consumption). The tension is 
obvious – on a planet where food security remains a major concern, and where the cost of 
purchasing food directly affects the amount of money that people on low incomes have left 
to spend on housing, healthcare, education etc., it can appear perverse to burn significant 
fractions of a country’s food harvest in vehicles. 

While the basic critique of biofuel policy from a food security perspective is obvious, identifying 
the net food security impacts of a policy can be complex, and various arguments have been 
made in defence of the biofuel industry. The primary underlying driver of food insecurity is 
lack of income. In communities where biofuel crops are produced, increased revenues 
from crop sales could potentially support increased incomes for smallholders and labourers. 
Another argument is that by putting pressure on agricultural production the biofuel market 
might drive innovation and support productivity increases – if this narrative is valid, increased 
short-term competition for food resources may lead to increased availability in the longer 
term. Biofuel advocates also often focus on the fact that biofuels are produced along with 
co-products that can be used in animal feed, and that this can partly compensate for the 
consumption of the primary commodity for biofuel production. Finally, one should recognise 
that the transmission of global commodity prices to local markets is variable – some of the 
poorer parts of the world are also relatively inaccessible, and local prices for foodstuffs may 
be more dependent on local conditions than on world market conditions.  

As with any discussion where there are strong financial interests, the food vs fuel debate has 
been muddled by interventions that can seem designed more with a view to defending 
market share and/or scoring points in a political debate than to even-handedly assessing 
the evidence base. It is noticeable that while it is generally treated as obvious in reporting 
on commodity markets that growth in biofuel demand creates market pressure and pushes 
prices up, within the biofuel industry itself there has always been a constituency willing to 
believe that these apparent causal links are a fantasy of the NGO community. Alongside 
a wealth of more serious analysis, there has been no shortage of commentators willing to 

http://www.cerulogy.com


 8� © 2023 Cerulogy 

How does biofuel demand affect food markets?

publish articles using evidence of questionable weight to draw strong conclusions that 
competition between food and fuel doesn’t exist. A cursory web search will reveal scores 
of articles cheerfully dismissing the food vs fuel concern as a ‘myth’. As we will discuss in this 
report, this alleged myth has been given serious consideration and credence by a host of 
respectable analysts and organisations. One might argue that it is a little distasteful to seek to 
dismiss legitimate concerns so glibly given the seriousness of the matter at hand – there are 
examples of modelling of the welfare implications of biofuel mandates that discuss millions or 
tens of millions of people being pushed across the poverty line. 

In the background, there has also been a persistent goal for the biofuel industry to start to 
transition away from the use of conventionally grown food resources and towards the use of 
cellulosic material and crops produced on more marginal land. Back in 2006, von Braun and 
Pachauri concluded that, 

“… energy crop production does not need to lead to increased food insecurity, for a 
couple of reasons. First, new ways of combining food production with energy production 
have been developed. Food crop residues like rice and wheat straw, maize husks, and 
sugarcane bagasse (a fibrous residue) can be converted into biogas, ethanol, and 
electricity. In other cases energy crops can be targeted to more marginal lands, while 
food crops can be grown on more favorable lands.”

Seventeen years later, the shift to cellulosic biofuel production still seems to be simultaneously 
tantalisingly close to achievement and stubbornly far from realisation. Numerous businesses 
seeking to commercialise cellulosic technologies have failed (cf. Miller et al., 2013), and the 
market for biofuel feedstock is still dominated by starchy crops (e.g. wheat and maize), sugary 
crops (e.g. cane and beet) and oilseeds (e.g. oil palm, rapeseed and soy). Similarly, while 
numerous models have been proposed that would commercialise production systems that 
use some form of ‘marginal land’1 that cannot produce a good yield for a conventional food 
crop (the latest iteration of this can be seen in the development of “low ILUC-risk” biofuel 
production models), attempts to cultivate crops like jatropha2 or castor3 on low quality soils 
have not managed to take any significant market share. The vast majority of biofuel feedstock 
is still produced from conventional crops on conventional farms or plantations. 

Given that von Braun and Pachauri said that the way to avoid a conflict with food security was 
for biofuels to be produced from residues or on marginal lands, but those production models 
have not emerged, could we conclude that the concern that biofuels would “compete with 
and drive out food production” was valid, and has it been realised? In this report, we review 
the evidence for the impact of biofuels on food price and food security, discuss some of 
the arguments that have emerged around the food vs fuel issue, and identify measures that 
might reduce negative impacts from biofuel demand on food security going forward.  

1	  The term marginal land refers to land at the margin of agricultural production, i.e. land on which it is 
difficult to deliver a commercially viable rate of return. There is no single standard definition of marginal 
land, and different studies of marginal land availability can use quite different definitions, leading 
to widely divergent estimates of what the potential is for bioenergy production from marginal land 
(Muscat et al., 2022). 

2	  Cf. https://www.npr.org/sections/thesalt/2012/08/22/159391553/how-a-biofuel-dream-called-
jatropha-came-crashing-down 

3	  E.g. https://www.eni.com/en-IT/media/press-release/2019/12/eni-signs-mou-with-tunisian-sndp-to-
assess-and-extend-experimental-castor-cultivation-to-be-used-to-produce-sustainable-biofuels.html 

https://www.npr.org/sections/thesalt/2012/08/22/159391553/how-a-biofuel-dream-called-jatropha-came-crashing-down
https://www.npr.org/sections/thesalt/2012/08/22/159391553/how-a-biofuel-dream-called-jatropha-came-crashing-down
https://www.eni.com/en-IT/media/press-release/2019/12/eni-signs-mou-with-tunisian-sndp-to-assess-and-extend-experimental-castor-cultivation-to-be-used-to-produce-sustainable-biofuels.html
https://www.eni.com/en-IT/media/press-release/2019/12/eni-signs-mou-with-tunisian-sndp-to-assess-and-extend-experimental-castor-cultivation-to-be-used-to-produce-sustainable-biofuels.html


www.cerulogy.com	 9

How does biofuel demand affect food markets?

3.	 Food prices 
It is obvious why many people have been concerned that a growing biofuel market could 
have a deleterious effect on world food markets. Most first-generation biofuels are produced 
from food crops, and every tonne of material that gets processed into biofuel and combusted 
could potentially have been supplied for human consumption or for livestock feed. The 2022 
edition of the ‘State of Food Security and Nutrition in the World’ report (FAO et al., 2022) states 
that around 10% of the world’s population, perhaps as many as 800 million people, faced 
hunger in 2021, including 20% of people in Africa. The number of people who could not afford 
a healthy diet was much larger – as many as 3.1 billion people in 2021. The report is very clear 
that the cost of food is a contributor to currently worsening food security, 

“Global consumer food prices were higher by the end of 2020 than they were during 
any month in the previous six years. This translated directly into an increased average 
cost of a healthy diet in 2020 for all regions and almost all subregions in the world.”

If it was possible to wave a magic wand and redistribute the agricultural material consumed 
for biofuel production to the hungry people in the world it could make an enormous difference 
to this situation. People need to consume about 2,000 kcal of energy per day in order to 
avoid undernourishment (depending on age, size and levels of activity, FAO, 2001b). On that 
basis, the crop products (grains, vegetable oil, sugar crops) used as biofuel feedstocks in 
20224 could have met the dietary energy requirements of about 1.6 billion people (1.3 billion 
if adjusted for the fact that distillers’ grains from ethanol production can be returned to the 
market as animal feed). In reality, however, removing biofuel mandates would not result in this 
food being redistributed directly to those who need it most. Global hunger is fundamentally 
a problem of food distribution rather than absolute food availability5. Removing biofuel 
mandates would not resolve the underlying inequalities that leave many people unable 
to afford a healthy diet. In the absence of biofuel markets, much of this food would never 
be produced at all. The relationship between biofuels and food security is therefore more 
complicated than simply claiming that “if biofuels weren’t produced then we could feed 
everyone”. We therefore need to develop a more sophisticated narrative about the way that 
biofuel demand affects people’s welfare. 

In this report, we have divided evidence and concerns about the impact of biofuel 
production on food markets into two interlinked categories – food price, and food security. In 
this first section we focus on food prices specifically, in the following section we focus directly 
on food security and welfare. Food price is important because food prices determine how 
much people need to spend to feed themselves, and ideally to achieve a healthy diet. If 
the local prices of food commodities increase, then people have to spend more money to 
feed themselves. This can reduce the amount of money people have left to spend on other 
things (e.g. health, education, leisure, savings), and it can reduce people’s food security if 
it forces them to choose between adequate nutrition and other needs. A lot of analysis of 
the impact of biofuels on food markets has focused on food prices because price data is 
widely available for analysis, and because the economic models that have been used to 

4	  Based on feedstock consumption as reported by OECD-FAO (2023) and calorific values reported by 
FAO (2001a).

5	  Although, of course, local food availability is important and there are still cases of famines driven by 
local crop failures. 

http://www.cerulogy.com
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analyse indirect land use change associated with biofuel demand all produce estimates of 
price changes as part of their outputs. 

People in poorer countries and on lower incomes tend to spend a much higher fraction 
of their total income on food, and the cost of staple food commodities in turn represents 
a larger fraction of that expenditure. In contrast, in richer countries most people spend less 
on food as a fraction of their income, and the costs of processing, preparation, packaging 
and marketing tend to make a greater contribution to the weekly food bill in wealthier 
countries so that consumers in these countries tend to be less sensitive to fluctuations in the 
basic price of food commodities. For example, data from the Economic Research Service of 
the US Department of Agricultural (USDA ERS, 2021) suggest that in 2020 food6 represented 
on average 7% of consumer expenditure for households in the U.S., but 59% for average 
households in Nigeria. Just as the average household in a poorer country spends more of 
its income on food, poorer people in each country spend a higher fraction of their income 
on food than richer households – in the U.S., food represents over 30% of expenditure for the 
poorest fifth of households (USDA ERS, 2023), while for the poorest households in the world this 
fraction may be as much as 80% (ActionAid, 2010; Boonyabancha et al., 2019). 

When faced with rising food prices, people have simple decisions to take (De Hoyos & 
Medvedev, 2009). If they can afford it, they could continue eating as before, spending more 
money to do so – in this case they will not be affected by additional malnutrition, but will 
have less money to spend on other things or to save, with potential implications for welfare 
and resilience (and therefore future food security). They could also try to reduce their food 
expenditures (and if they cannot afford to maintain their diets may be forced to), either by 
eating differently (with potential implications for quality of nutrition) or simply by eating less. In 
practice, people will often have to combine these options, having to adjust their diet while still 
spending more on food overall. In general, when people are forced to make these decisions 
they are worse off for it7. Given that increasing the price of food commodities poses a risk of 
negatively affecting the poorest people in the world, it is easy to understand why some have 
understood biofuel mandates as being morally problematic. Jean Ziegler, a former UN special 
rapporteur on the right to food, has gone so far as to describe the use of food commodities 
for biofuel feedstock as a ‘crime against humanity’ (Ziegler, 2013). 

Looking back at the period since 2006, there is certainly some prima facie evidence that 
seems to support the view that growing biofuel consumption affected food prices. For 
example, inflation adjusted food commodity price indices published by FAO (2023) show that 
the average index price for vegetable oils in the period 2007 to 2022 was 57% higher than 
in the period 1991 to 2006. Similarly, the price of cereals was 53% higher in the  period 2007 
to 2022 than in the period 1991 to 2006. These price indices are shown in Figure 1. While the 
coincidence between the implementation of largescale biofuel mandates in the EU and the 
U.S. in the late 2000s and the apparent shift to a higher price regime in world food markets is 
somewhat striking, it must also be stated clearly that biofuels represent only one part of the 
agricultural economy, that many other factors will have affected price formation in this more 
recent period, and that correlation does not necessarily imply causation. 

6	  Not including eating out. 

7	  Although there may be some cases in which forced changes to diet could have some incidental 
health benefits (an obvious example for someone on a middle income might be eating less red meat), 
this is not representative of the expected impact, especially in developing countries. 
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Figure 1.	 FAO real (inflation adjusted, 2015=100) price indices for vegetable oils and for 
cereals1991-2022, with 16-year averages marked for 1991-2006 and 2007-2022
Source: FAO (2023)

In the remainder of this section, we review some of the evidence that has been produced on 
the impact of biofuel markets on food prices, looking in particular at analyses of food price 
spikes since 2007 and at modelling of longer-term food price impacts from demand increases. 

3.1.	 Short-term: food price crises
In June 2008, the FAO real8 food price index for vegetable oil was fully twice what it had been 
seventeen months earlier in January 2007. The cereal price index was 75% higher on the same 
period. The overall food price index was 57% higher. According to statistics from OECD-FAO 
(2023) the years from 2006 to 2008 also happened to feature some of the most rapid annual 
growth ever recorded in the use of food commodities for biofuel production. According to 
the OECD-FAO data, the increase in global biofuel production from food commodities from 
2006 to 2007 was 15.5 billion litres and from 2007 to 2008 was 20 billion litres. That value is the 
largest annual increase ever recorded by the FAO – the second highest increase (18 billion 
litres) occurred from 2009 to 2010, coinciding with the start of the next food price crisis. Indeed, 
2008 was a bumper year for the annual increase in consumption for biofuel use of vegetable 
oil (3.5 million tonnes), maize (26 million tonnes) and sugarcane9 (59 million tonnes). This was 
also a period in which the regulatory infrastructure for the modern biofuel industry was being 
established – the second Renewable Fuel Standard (RFS2) was created in the U.S. with the 

8	  ‘Real’ refers to inflation-adjusted prices, whereas ‘nominal’ refers to unadjusted prices. 

9	  It should be noted, however, that the price rises that were seen in grain and oilseed markets during 
the crisis were not reflected in sugar prices. 
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Energy Independence and Security Act of 2007, the proposal for the EU’s first Renewable 
Energy Directive was released by the European Commission in January 2008. 

The possibility of a growing tension between the supply of food and fuel was already 
anticipated before food prices started to surge in 200710. Dufey (2006) reported that, 

“There is some concern that large-scale biofuel production will lead to food security 
problems, especially in the poorest developing countries. It is argued that greater 
demand for biofuels will lead to land being drawn away from other purposes including 
food production. This could lead to food shortages and higher food prices for 
consumers.”

When food commodity prices increased rapidly at the end of 2007, it seemed to many of 
those who had cautioned against the potential impact of biofuel policy on food prices that 
their concerns were being realised. Numerous commentators identified biofuels as one of the 
factors driving price rises, and a range of analysis was produced trying to determine what the 
main causes of the crisis had been. 

An early attempt to quantity the contributions to food price increases of various market 
factors was made in a World Bank working paper of July 2008 (Mitchell, 2008). Alongside the 
growth in the biofuel market, this paper identified higher energy prices, export restrictions in 
some countries, the weakening of the dollar, and weather-related production shortfalls as 
possible contributing drivers of price increases. Mitchell concluded that, 

“The combination of higher energy prices and related increases in fertilizer prices 
and transport costs, and dollar weakness caused food prices to rise by about 35–40 
percentage points from January 2002 until June 2008. These factors explain 25–30 
percent of the total price increase, and most of the remaining 70–75 percent increase 
in food commodities prices was due to biofuels and the related consequences of low 
grain stocks, large land use shifts, speculative activity and export bans.”

This conclusion, which was not published until after the report had been leaked to news media, 
was widely quoted at the time – for example, an article in the UK’s Guardian newspaper11 
proclaimed, 

“Secret report: biofuel caused food crisis. Biofuels have forced global food prices up 
by 75% – far more than previously estimated.”  

The headline reporting obscures some of the detail in Mitchell’s analysis, and in particular 
can obscure the way in which Mitchell had presented a narrative whereby it was argued 
that the expansion of biofuel mandates created a context in which food price volatility 
could be triggered by other factors. For example, one argument that was presented by 
some commentators at the time as evidence that the food price crisis could not be driven 
by biofuels was the fact that in the first half of 2008 rice prices had shot upwards more quickly 
than the price of the grains (primarily maize and wheat) that are used as biofuel feedstock. 
This is illustrated in Figure 2 using prices from World Bank (2023). 

10	 Some commentators date the beginning of the price spikes which ended in 2008 to 2006, others 
to 2007. Certainly the largest price rises occurred in 2007 and 2008, and so in this report we refer to this 
period as the food price crisis of 2007/08. 

11	 https://www.theguardian.com/environment/2008/jul/03/biofuels.renewableenergy 

https://www.theguardian.com/environment/2008/jul/03/biofuels.renewableenergy
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If one looked at this price data for 2008 only and ignored the preceding 18 months, it would 
seem that rice prices had rocketed upwards in the context of modest rises in maize prices 
and of declining wheat prices. Mitchell instead argued that the rapid rice price increases 
from late 2007 into 2008 were driven by a rice export ban introduced by India in October 
2007, but that, “Recent export bans on grains and speculative activity would probably not 
have occurred without the large price increases due to biofuels production because they 
were largely responses to rising prices,” i.e. that if prices of other cereals had not already 
risen significantly during 2007 then the rice price crisis would never have happened. Similarly, 
Mitchell argued that speculative activity by investors may have contributed to the peak prices 
reached during the crisis, but that this speculative activity would also have been unlikely to 
materialise had prices not already been raised by biofuel demand.  

A different framing was offered by a second World Bank paper published two years later, 
in 2010. Baffes & Haniotis (2010) considered four factors as potential primary drivers of the 
2007/08 price spikes: the link between energy and non-energy prices; speculative activity; 
biofuel demand; and growing commodity demand from developing countries. Demand from 
developing countries is discounted as a driving factor (“we find no evidence that alleged 
stronger demand by emerging economies had any effect on world prices”) and the paper 
argues that while biofuel demand played a role, this was “much less than initially thought”. 

Central to the difference in conclusions and in emphasis between Mitchell (2008) and Baffes 
& Haniotis (2010) is the attention paid to the context for speculative financial activity in 
commodity markets. Mitchell actually explicitly identifies the framing of speculative activity 

http://www.cerulogy.com
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as a reason that “Estimates of the contribution of biofuels production to food price increases 
are difficult, if not impossible, to compare,” noting that “speculation may be seen as an 
independent driver, or may be attributed to a change in fundamentals12 that would not have 
otherwise occurred”. Mitchell proposes that speculative engagement in the food commodity 
markets was dependent on market fundamentals, and in particular on investors identifying 
biofuel demand as a likely driver of persistently higher food commodity demand. In contrast, 
Baffes and Haniotis pays much more attention to the prevailing investment climate of the 
time, noting that, “During the course of the recent boom, it has been argued often that 
fundamentals do not tell the whole story and commodity prices have been driven, in part, 
by factors that go beyond demand and supply considerations.” If increased speculative 
activity should be attributed to the macro-economic context rather than to the shift in market 
fundamentals implied by the growth of biofuel mandates, then Mitchell is not correct to assert 
that biofuel growth provided sufficient context for that speculative activity to occur. Baffes 
and Haniotis write that, 

“Fiscal expansion in many countries and lax monetary policy created an environment 
that favored high commodity prices. The depreciation of the US dollar – the currency 
of choice for most international commodity transactions – strengthened demand (and 
limited supply) from non-US$ commodity consumers (and producers). Other important 
contributing factors include low past investment, especially in extractive commodities; 
investment fund activity by financial institutions that chose to include commodities in 
their portfolios; and geopolitical concerns, especially in energy markets. …

“Many researchers and analysts argue that the commodity price boom reflected, in 
part, excess liquidity and speculation. In other words, a lot of “new” money (a result of 
excess liquidity) chased too few assets and eventually found its way into commodity 
markets, in turn causing a speculative bubble.” 

In the Baffes and Haniotis view of the crisis, the return to relatively ‘normal’ commodity prices 
in late 2008 is then explained by the global financial crash reducing the speculative financial 
activity. Prima facie support for the Baffes and Haniotis view is provided by noticing that during 
the period of interest, price rises for some food commodities were surprisingly well correlated 
with price rises for non-agricultural commodities. For example, using the same World Bank 
commodity price dataset as Figure 2, Figure 3 shows that the traded price of crude oil and 
iron ore both increased in a comparable way to two example food commodities (maize and 
palm oil are shown). 

In the case of crude oil there are underlying reasons why price transmission with agricultural 
markets is expected. Crude oil and other energy are required as inputs for agriculture, 
so increased oil prices also increase food production costs. The biofuel industry likes to 
emphasise the role of energy prices in increasing agricultural costs, as it allows them to argue 
that diversifying the energy supply could contribute to reducing food costs in the longer 
term. While it is certainly true that increased energy costs do increase production costs, this 
impact can be assessed with reasonable accuracy based on typical on-farm consumption of 
relevant inputs. For example, Mitchell calculates that increases in the cost of energy-intensive 
inputs from 2002 to 2007 increased U.S. production costs for maize, soybeans and wheat by 
about 13%, 7% and 9% respectively, and that increased transport costs could have increased 
export prices by a further 10%. This is non-negligible, but only enough to explain on average 
22% of the observed price increase for these commodities. 

12	 Market fundamentals refers here to the balance between supply and demand.
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Figure 3.	 Price evolution for maize, palm oil, crude oil and iron ore from January 2005 to 
January 2009 
Source: World Bank (2023), nominal prices normalised against January 2005. 
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Figure 4.	 Profitability of soybean farming in Iowa, January 2005 to January 2009
Source: Hofstrand (2023)
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Further evidence that production costs were not the main driver of price increases comes 
from looking at farm profit margins. For example, Iowa State University publishes a U.S. 
soybean profitability model (Hofstrand, 2023). If increased prices mainly reflected increased 
production costs, then one would expect farmer profitability to have been stable through this 
period. Instead, we see in Figure 4 that average profitability of soybean farming per hectare 
increased strongly as prices increased.   

A second avenue for price transmission is provided by the biofuel market itself. As crude oil 
prices rise, the price of transport fuels rises, and that means that the price fuel blenders are 
willing to pay for ethanol or biodiesel also increases. That increases the willingness of biofuel 
producers to pay more for feedstock, and that could drive increased food commodity prices. 
Some experts have argued that this is a channel through which the biofuel market can 
transmit price volatility from the oil market into the food market. 

These types of relationships do not exist between iron ore prices and agricultural production 
costs. While the price of steel does affect prices of agricultural machinery and buildings, 
these are not everyday expenses, and therefore one would not expect (for example) maize 
prices to immediately increase to reflect the increased cost of steel in tractors. A more or less 
simultaneous increase in the prices of several very different commodities does therefore seem 
to suggest that something may be going on beyond the normal balancing of supply and 
demand. Baffes and Haniotis concluded that (our emphasis), 

“Any commodity-related activity on the financial side is unlikely to alter long-term 
price trends, which will ultimately be determined by market fundamentals. But, such 
activities can induce higher price variability in the sense of exacerbating the length 
and the amplitude of price cycles, as they most likely did during the ‘perfect storm’ of 
2007/08. …

“We conjecture that index fund activity (one type of “speculative” activity among 
the many that the literature refers to) played a key role during the 2008 price spike. 
Biofuels played some role too, but much less than initially thought. And we find no 
evidence that alleged stronger demand by emerging economies had any effect on 
world prices.

“Although tentative, these conclusions provide insights into the determinants of the 
future path of commodity prices, which is still uncertain.”

In terms of the subsequent dialogue on the food vs fuels question, there are two important 
points to note in these conclusions. Firstly, Baffes and Haniotis very clearly present their 
conclusions as a ‘conjecture’, and they discuss in the paper a range of other, often 
contradictory, viewpoints in relation to whether speculative activity independent of market 
fundamentals can really be identified as a main driver of the crisis. Secondly, they explicitly 
identify biofuels as having played “some role” in the crisis, and there is no question in the paper 
that it is sensible to expect that biofuel demand could influence prices and is likely to have 
done so to some extent, noting that, “Obviously, maize and its use for ethanol moved into the 
picture as significant factors affecting price developments.” This contrasts rather jarringly with 
the way that parts of the biofuel industry invoked the Baffes and Haniotis paper as evidence 
that there is no possible conflict between biofuels and food. For example, Tom Buis of Growth 
Energy claimed that Baffes and Haniotis, “dispelled the myths and lies perpetuated by those 
who tried to say there was a ‘food-versus-fuel’ issue. This study clearly shows that the notion 
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of food-versus-fuel was simply wrong.”13 This characterisation of the paper is disingenuous at 
best.  

The two World Bank papers discussed above are important because they were both very 
influential in terms of the discussion of the 2007/08 food price crisis and because they present 
two important versions of the narrative framing for the role of biofuels and speculation in 
food prices, but they of course did not represent the end of academic and expert debate 
on the subject. Malins (2017) provides a list of 26 other studies published between 2008 and 
2016 that also reviewed this question. The conclusions of these other studies run the gamut in 
terms of allocating responsibility for the crisis to biofuels. Some other studies follow Mitchell in 
concluding that growth of the biofuel market was a major or dominant factor in explaining 
the price crisis (de Gorter et al., 2013; Lipsky, 2008; Wiggins et al., 2010). Some identify only 
a small role for biofuel demand, limited primarily to an impact on maize prices (Baier et al., 
2009; Gilbert, 2010; Hochman et al., 2011; Sumner, 2009). Most see biofuels as having played 
an important but not dominant role in the crisis (Abbott et al., 2008; Collins, 2008; Gecan et al., 
2009; Hausman et al., 2012; Headey & Fan, 2010; HLPE, 2013; Hochman et al., 2012; National 
Research Council, 2011; OECD, 2008; Peña-López, 2008; Pfuderer et al., 2010; Rosegrant, 2008; 
Slayton, 2009; Tadasse et al., 2016; Timmer, 2008; To & Grafton, 2015; Wright, 2011). 

By the end of 2008, the prices of the relevant food commodities had fallen back towards 
their previous levels. The FAO index for vegetable oils was only 3% higher than the 1991-2006 
average, and the index for cereals only 26% higher. This did not, however, signal a return 
to the long-term trend. Instead, the intervening period has been characterised by real food 
commodity prices that have remained systematically higher and more volatile than in the 
preceding period, and in 2010/12 the world found itself experiencing a second food price 
spike, with the FAO’s aggregate food price index reaching a higher peak in December 2010 
than had been reached during 2008. 

Reviews of the second price spike period (2010/12) draw similar conclusions (and some of the 
later papers mentioned above also consider the period up to 2011). For example, a review 
for the Canadian Parliament concluded that, “The food price increase of 2010-2011 was 
caused by a range of factors similar to those that brought about the food crisis of 2007-2008, 
including changing diets in developing countries, ethanol production, the limited increase 
in the surface area of land devoted to agricultural use, weather conditions, exchange 
rates, oil prices and speculation” (Coulibaly, 2013). A review by the U.S. National Center for 
Environmental Economics (Condon et al., 2015) of twenty-nine studies published between 
2007 and 2014  on the impact of the U.S. maize ethanol mandate on maize prices found that 
a one billion gallon increase in corn ethanol production in the year 2015 would be expected 
to increase corn prices by 3% to 4%, and similarly that a reduction by one billion gallons would 
be likely to reduce prices by 3% to 4%. 

3.1.i)	 Vegetable oil prices and the U.S. renewable diesel boom
From late 2020 and throughout 2021 vegetable oils experienced aggressive price growth, with 
the FAO vegetable oil price index doubling between June 2020 and October 2021. Other 
food commodities also experienced significant price increases in this period, but not to the 
same extent. One potential explanatory factor for the very strong price growth for vegetable 

13	 http://www.growthenergy.org/news-media/press-releases/world-bank-study-debunks-food-vs-fuel-
myth/ 
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oils that was identified by a number of analysts (e.g. Maltais, 2021; Stratas Advisors, 2020; 
Terazono & Jacobs, 2021; U.S. EIA, 2021) was the coincident expansion of the hydrotreated 
vegetable oil (HVO14) industry, especially in the United States, with capacity increasing by 8 
billion litres between 2019 and 2022 (Gerveni et al., 2023) and scheduled to double again by 
202515. Analysis of the record soy oil prices seen in 2021/22 by the United States Department 
of Agriculture (Ates & Bukowski, 2022) identified ‘surging’ soybean oil demand as a major 
driver, noted that, “Domestic soybean oil disappearance grew almost 9 billion pounds [4 
million tonnes] between marketing years 2009/10 and 2021/22, and biofuels accounted for 
96 percent of that growth” and highlighted the rapid growth in HVO production during 2021. 
Malins & Sandford (2022) noted that the growth of the HVO industry was likely to continue to 
place pressure on vegetable oil prices for the foreseeable future. 

3.2.	 Longer-term: equilibrium prices
The food price crises of 2007/08 and 2010/12 were serious because prices increased very 
dramatically over a short period. These sudden price shocks are disruptive and have a 
particularly deleterious effect on poorer households, as poorer households are the least likely 
to have financial resources available to be able to weather short term price increases without 
welfare impacts. These abrupt price shocks are not, however, the type of price impact that 
is considered by most studies that use economic modelling to estimate the potential impact 
of biofuel policy on global prices. These studies generally look at the medium to long term 
impact of a persistent increase in commodity demand on equilibrium prices. These price 
impacts are, by definition, more modest than the peak price changes experienced in the 
middle of a crisis, but they are also more persistent, and therefore are also very important to 
understanding the potential welfare impacts on continued biofuel mandates. 

One way to model the potential price impacts from some increase in biofuel demand is to 
use ‘computable equilibrium’ economic modelling tools. Equilibrium economic modelling is 
based on constructing a mathematical model of some part of the world economy where 
the supply of the modelled products and demand for the modelled products are in balance 
– in an equilibrium state – for some set of associated prices. Having constructed such a 
‘baseline’ model state, it can then be ‘shocked’ by changing one of the quantities, such 
as demand for biofuels in a specified region. Because all of the quantities in such a model 
are interdependent, changing one quantity without changing the others leaves the model 
out of equilibrium, with supply and demand no longer perfectly balanced. Prices are vital 
in these models, as price is central to the way that the computer calculates a new scenario 
after the shock is applied. For example, in the model the area of land allocated to a given 
crop will increase if the price of that crop increases relative to other possible crops. Whereas 
in real life various types of information will be taken into account when making agricultural 
decisions, in the model all of that information has to be reduced to prices. Running the model 
involves allowing it to adjust all of the other modelled quantities (of which there may be many 
thousands in a large model) until they are in a new equilibrium with each other, and supply 
and demand are again perfectly balanced. Within the logic of the model, we know that any 
changes that have happened were caused by the original shock, because that was the only 
thing that was changed from the baseline configuration.  

14	 Also referred to as ‘renewable diesel’, and in aviation as ‘HEFA’. 

15	 https://www.eia.gov/todayinenergy/detail.php?id=55399 
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Several of these sorts of computational modelling tools were first developed with a view to 
analysing the implications of changing rules of trade, and as computing power increased 
in the 1990s and 2000s these models were used in a growing number of applications, with 
increasing levels of complexity. In the context of the biofuel industry, computational 
equilibrium models have been used extensively to investigate the problem of indirect land 
use change (‘ILUC’), to produce scenarios for the amount of new agricultural land that might 
be brought into production in response to increased biofuel consumption (Malins et al., 2014). 
They have also been used with an explicit focus on modelling potential impacts of biofuel 
demand on agricultural commodity prices. 

As one might expect, the overall impacts predicted by economic models will scale (though 
not necessarily linearly) with the size of shock that is introduced in a model. For example, 
modelling the impact of biofuel mandates in the EU only will be expected to give a lower 
price impact than modelling biofuel mandates in the EU, U.S. and Brazil at the same time. 
One must therefore bear in mind that results expressed as a percentage change in global 
commodity prices may not be very comparable between two different modelling exercises 
that consider different size increases in biofuel demand. Similarly, it is difficult to directly 
compare price change results from a modelling study that considers only a single biofuel 
market (e.g. the EU) against the real commodity price changes experienced during a food 
price crisis, because the real prices are exposed to all biofuel mandates globally (plus all the 
other many market factors affecting global prices). 

There are also differences between the timescale considered by models. In general, short 
term price impacts from a given economic shock will be greater than long term price impacts, 
because in the long term there is more time for the market to adjust to the new reality. A model 
that is calibrated to estimate short term impacts (e.g. on a timescale of 3 to 5 years) will, all 
other things being equal, generally predict a larger price impact than a model calibrated 
to estimate medium term price impacts (e.g. on a timescale of 10 to 20 years). There are 
also differences between ‘static’ models, which do not consider progression over time, and 
‘dynamic’ models, which produce results with a number of evolving time steps. There are also 
differences in the scope of impacts that can be considered by different models. ‘General 
equilibrium’ models provide a characterisation of the whole economy, including not only the 
agricultural sector but also the energy sector and other industries. ‘Partial equilibrium’ models, 
in contrast, sacrifice breadth of scope in order to provide more detailed representations of 
specific sectors (in this case the agricultural, food and biofuel sectors).  

Two modelling studies that have been important in the EU’s ILUC debate were undertaken 
with the general equilibrium model MIRAGE (Laborde, 2011a) and the partial equilibrium 
model GLOBIOM (Valin et al., 2015). In both modelling exercises, the biofuel demand shock 
is intended to reflect the expected increase in EU biofuel consumption between 2010 and 
2020. While the main political focus has been on the ILUC emissions results reported by these 
studies, they also reported results for potential medium-term price impacts from increases in 
European biofuel consumption. The next few paragraphs briefly characterise the food price 
results from these studies – these results are also reviewed in more detail by Malins (2017).  

Laborde (2011a) presents world price increase results for the main biofuel feedstocks 
consumed in Europe that range from 9% for rapeseed oil down to 1% for wheat and 0.7% 
for maize. It is unsurprising that the impact modelled in the rapeseed oil market should be 
larger – not only does the EU consume more rapeseed oil than any other biofuel feedstock 
(Flach et al., 2022), but the global rapeseed oil market is much smaller in terms of total 
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quantity produced and consumed than the global maize or wheat markets. A 7.3% increase 
is modelled in soy oil price, and a 4.5% increase in palm oil price. Differentiated price impacts 
between different vegetable oils are possible because the model assumes that price 
transmission is not perfect between different oils and between regions. Thus, even though the 
prices of different vegetable oils are strongly correlated, it is still possible for them to change 
relative to each other. In reality, we would expect that the prices would converge again in 
the long term, as market participants find ways to take advantage of marginally lower prices 
for one oil than another. The price results in Valin et al. (2015) are similar, reported as a 9.3% 
increase in average world price for vegetable oils, and a 0.8% increase for cereals.  

Various other studies have also used computable equilibrium modelling to estimate 
medium-term price impacts from biofuel policy. A 2012 review by the Institute for European 
Environmental Policy (IEEP) (Kretschmer et al., 2012) provided a characterisation of potential 
price impacts of EU biofuel policy (2020 targets) given by various studies, reporting ranges 
(discounting what they consider to be outliers) from 5% to 36% for vegetable oils, 1 to 13% 
for wheat, and 1 to 8% for other cereals/maize. Chakravorty et al. (2017) model the impact 
of increasing demand from EU and US biofuel policies on a global ‘weighted food price’16, 
predicting a 17% additional increase by 2022. These suggested price impacts are well below 
the increase in global prices between 1991-2006 and 2007-2023 that are shown in Figure 1. 

An alternative approach to estimate the price impact from biofuel mandates is presented 
by Roberts & Schlenker (2010). They use a method of instrumental variables to estimate the 
elasticity of global commodity prices to calorie demand, and thereby estimate that diverting 
an amount of maize equivalent to 5% of world calorie production (identified with 11 billion 
gallons of ethanol, production) would raise an average calorie price calculated across 
wheat, maize, soybeans and rice by about 20%17. They also calculate that a calorific price 
increase by 20% would be consistent with a global reduction in consumer surplus equal to 
$120 billion a year.  

A comprehensive review by Persson (2014) identifies 121 academic studies that include an 
assessment of the impact of biofuel demand on commodity prices. In order to compare 
between studies that consider a range of different shock size, the results are normalised into 
a unit of %/EJ (i.e. percentage increase in a given price per exajoule of biofuel production 
increase, higher heating value basis18). An exajoule is equivalent to 29 billion litres of petrol, 
which is somewhat more than current total EU biofuel consumption. For studies of U.S. maize 
ethanol, Persson finds an average estimated domestic price impact of 36%/EJ. This is in 
the same ballpark as the results of many of the studies that considered the impact of corn 
ethanol demand on maize prices in the food price crises. Given that global maize ethanol 
supply is currently equivalent to1.6 EJ, this level of price impact would imply that maize prices 
could currently be 58% higher than they would be without maize ethanol production. As it 
happens, the average inflation-adjusted maize price reported by World Bank (2023) for the 

16	 An average world food price weighted by the share of consumption of meat and cereals in total 
consumption. 

17	 In fact they report this as a 30% price increase if the production of distillers’ grains by ethanol plants 
is not considered, implying a price rise of 20% if a third of calories are returned to the feed market as 
distillers’ grains. 

18	 Note that in the EU context energy content in biofuels is more normally given on a lower heating 
value basis. 
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period 2007-2022 is 62% higher than the average price reported for 2000-2006, so it is certainly 
not impossible that this is a reasonable estimate of potential price effects. 

The average modelled impact on vegetable oil prices is rather higher – an average of 171%/
EJ once one very high outlier is removed from the dataset. Note that most of the studies 
considered do not consider both maize and vegetable oil markets, and therefore these 
average results reflect different combinations of models. Persson (2014) concludes that,

“This review has shown that although there is unequivocal evidence—supported by 
basic economic theory—that increased demand for biofuels leads to higher prices in 
agricultural commodity markets, there is still considerable uncertainty regarding the 
exact magnitude of those impacts, both in the short and long run.”

The period over which these equilibrium studies consider price increases varies, and is not 
always explicit, but in general these results can be considered representative of anticipated 
price change over a period of about a decade. The price impact of any demand shock 
would be expected to gradually subside over time, as markets adjust to the new reality. It is 
also possible that raised prices can act as a spur to innovation, research and development, 
and that thus could increase future productivity and therefore contribute in that way to 
bringing prices down again. This said, even if biofuel demand had been stable at a certain 
level for decades it would be possible to reduce or eliminate that demand to take pressure 
off of food markets, and so there will always be a ‘food price opportunity cost’ associated 
with maintaining biofuel mandates. 

While the 2007/08 food price crisis triggered the development of an extensive literature on 
the relationship between biofuels and food prices including a range of modelling studies, 
to the best of our knowledge there has been much less research interest in producing 
new modelling studies in this area in more recent years. In part this presumably reflects an 
understanding in the academic community that the existing work provides answers that are 
broadly applicable to new price crises, in part a recognition that it is difficult to answer such 
modelling questions with precision and that new work becomes simply another datapoint 
somewhere in an already-established range of plausible answers.  

3.3.	 Destabilisation: food price volatility
The focus in the discussion of the influence of biofuels on food prices has often been on the 
increases caused in the absolute level of prices, but increases in the volatility of prices are 
also potentially deleterious for welfare and undermine the ability of farmers in the developing 
world to capture the benefits of higher prices. Poorer households generally have limited cash 
reserves and poor access to credit and might be expected to suffer more during periods of 
high prices than they benefit from low prices. Temporary reductions in access to food “can 
lead to long-term, irreversible nutritional damage, especially among children” (Kalkuhl et al., 
2016). Highly variable prices make it difficult for the agricultural poor to make good decisions 
regarding planting and investment.  

In the context of the 2000s, one way in which it has been argued that biofuel policy contributed 
to price volatility was by drawing down stocks of cereals and oilseeds. Wiggins et al. (2010) 
notes that for maize, wheat, and rice together, “end‐of‐season stocks as a ratio of use fell from 
more than 34% in the late 1990s to under 20% by 2005”, and that “all price spikes seen since 
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the early 1970s have been associated with low stocks.” It should be understood though that 
the draw down of stocks in the early 2000s was not simply an unintended consequence of 
the introduction of biofuel mandates but reflected government policy (Wiggins et al., 2010). 
In the EU, for example, the 1990s and 2000s saw a process of gradual reform of the common 
agricultural policy with a desire to reduce surplus grain production (Stöhr & Schumacher, 
2013). Wright (2011) suggests that in this context biofuel policy had a central role to play in 
reducing stocks of grains and oilseeds to a level that made the food crisis possible, 

“In 2007/08 the aggregate stocks of major grains carried over from the previous year 
were at minimal levels, much less than they would have been without mandated 
diversions of grain and oilseeds for biofuels which were so substantial that they could 
not be made up by a few years of yield increases. … Lack of stocks rendered the 
markets vulnerable to unpredictable disturbances such as regional weather problems, 
the further boost to biofuel demand from the oil price spike in 2007/08, and the 
unprecedented extension of the long Australian drought which would not, absent the 
mandates, have caused any great concern.”

Similarly, Bureau & Swinnen (2018) concludes that, 

“EU support for biofuel thus result in higher world prices. Biofuel outlets have contributed 
to lower stocks of feedstocks worldwide and Wright (2009)19 has clearly shown that 
lower stocks make supply more inelastic. With both supply and demand more inelastic, 
the EU biofuel policy thus contributes to the amplification of price swings.”

A second way in which several authors argue that biofuels policy has introduced additional 
volatility into food commodity process by strengthening the coupling to energy prices. Dawe 
(2010) notes that “biofuel demand has strengthened linkages between world energy and 
agricultural markets. Because world energy markets are so much larger than world agricultural 
markets, they may drive agricultural markets in the future. And world energy markets have 
historically been much more volatile than world food markets, creating the possibility that 
world food markets will become more volatile in the future.” 

Gilbert & Mugera (2014) echo the concern about importing energy price volatility into food 
markets, but further argue that part of the reason that biofuel policy adds volatility to markets 
is that biofuel policies are actively designed to make consumption levels insensitive to price. 
Mandates such as the RED and the U.S. Renewable Fuel Standard (RFS) ask fuel suppliers to 
supply a certain volume of biofuels each year without regard to other market conditions. 
Where there are credit markets that underpin the implementation of mandates, such as 
Renewable Transport Fuel Certificates in the UK and Renewable Identification Numbers in the 
U.S., the credit markets are designed to allow credit prices to increase to cover increased 
biofuel production costs when feedstock prices rise. These aspects of biofuel policies are a 
feature, not a bug. Governments have chosen to prioritise delivering a predictable renewable 
fuel supply and a predictable size of market for agricultural produce over delivering a market 
that is responsive to feedstock prices. 

Laborde (2011b) argues that, “Bringing a growing inelastic component to the demand side 
will make the market even more rigid and exacerbate price fluctuations; thus, these policies 
magnify price volatility. … In the short run, these rigid policies, by their nature, contribute 

19	 This year on this reference was incorrectly given as 2012 by Bureau & Swinnen and therefore we 
have revised the quoted text accordingly. 
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significantly to price volatility and are potentially more toxic than traditional farm support 
or decoupled programs.” Kalkuhl et al. (2016) asserts that, “Current biofuel policies are 
ill designed [because] mandates or minimum quotas create an inelastic demand as they 
provide little flexibility in reducing biofuel production when food prices are high; this, in turn, 
can increase food price volatility due to supply variability.” Similarly, Hertel & Beckman (2012) 
argued in the U.S. context that, “the presence of a totally inelastic demand for maize in 
ethanol—stemming from the combination of a blend wall and a RFS both set in the range 
of fifteen billion gallons per year—would boost the sensitivity of maize prices to supply-side 
shocks by more than 50 percent.” An interesting point raised by Hertel & Beckman (2012) is 
that while the use of fixed mandates increases the volatility of feedstock prices in the face of 
shocks in agricultural supply, it provides a degree of insulation for food prices from oil price 
volatility – because the mandate systems are designed to make biofuel consumption rates 
more or less independent of oil prices. 

While the premise of making biofuel consumption more responsive to food prices has been 
discussed for some years now, we are not aware of any well-developed policy proposal 
currently on the table in the EU to define a specific approach to making biofuel policy work 
to counter rather than reinforce price volatility. It would be important if such measures were 
adopted that they were fit for purpose, and ideally that they could be properly impact 
assessed by the Commission. This said, during the recent negotiations on changes to the 
RED as part of the EU’s ‘Fit for 55’ climate package, amendments were proposed in the EU 
Parliament that would have introduced outline requirements imposing obligations that,

“A hierarchy of uses for food and feed crops should be reflected in the national policies 
and support schemes for bioenergy developed by each Member State and in partner 
countries. In the event of severe tensions on agricultural markets, food security should 
be prioritised.”

And that, 

“In cases of severe disruption on food markets, Member States shall take temporary 
suspension measures on the production of crop-based biofuels, bioliquids and biomass 
fuels, provided they are actually in competition with crops for food production, in order 
to reduce energy demand for food commodities, secure additional food supply and 
stabilise global food commodity markets.”

These requirements would have left it to Member States to develop an approach to 
implementation – ideally which would have given as much predictability as possible both 
to food consumers and producers and to the biofuel industry. These amendments were not 
adopted, and there has been no political support from the biofuel industry for such measures 
– rather the industry’s objective has been to maximise market certainty and investment 
for itself through calling for the highest possible binding targets, and to oppose mandate 
adjustments even during periods of very high price pressure. Any decision to adjust biofuel 
targets in response to food market conditions remains with the Member States. As the RED sets 
decadal targets for renewable energy in transport but is not prescriptive about the interim 
trajectories, in principle Member States currently have some legal leeway to adjust utilisation 
requirements in response to market conditions except in the year 2030. 
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4.	 Food security and welfare
As we noted above, part of the context for a concern about the impact of biofuel production 
on food prices is the expectation that increased prices could reduce food security and affect 
welfare, and that any negative impacts will be disproportionately felt in poorer communities. 
For example, Trostle (2008) compares the impact of staple food price increases between two 
hypothetical households. For a household with a $40,000 income in a high-income country, 
a 50% rise in staple food prices could be expected to increase retail food expenditures by 
6%, increasing the share of household income spent on food from 10% to 10.6%. For a poorer 
household in the developing world with an $800 annual income, the same 50% increase in 
staple food price would increase retail food expenditure by 21%, increasing the share of 
income spent on food from 50% to over 60%. While poorer households are more affected by 
increases in staple food prices, they may also tend to be somewhat insulated from global 
traded prices – for example De Hoyos & Medvedev (2009) found that during the 2007/08 food 
price crisis most developing country domestic food price indices increased by less than half 
of the increase observed at the global level. In many cases this partial insulation of domestic 
prices from international price changes could reflect either ongoing government policy (for 
instance through price controls) or government responses to the crisis (for instance export 
bans in nations that are usually agricultural exporters) (Baffes & Gardner, 2003).  

Food security relates to whether a person has consistent access to the food necessary for a 
healthy diet. The UN Food and Agriculture Organisation High Level Panel of Experts on Food 
Security (FAO HLPE) suggests a six-dimensional framework to understand food security (Clapp 
et al., 2022), the dimensions being: availability; access; utilization; stability; sustainability; and 
agency. Competition from the biofuel industry can have impacts across several of these 
dimensions, for example affecting availability through diversion of local food resources to 
biofuel production, access through reducing food affordability, stability through volatility 
in prices, sustainability through agricultural intensification and agency through supporting 
concentration of ownership and power in the food supply chain. The FAO also uses a ‘Food 
Insecurity Experience Scale’ to distinguish between levels of food insecurity, which ranges 
from mild insecurity characterised as uncertainty about the ability to obtain food, through to 
severe insecurity characterised as being forced to go days without eating. 

Food security is a more complex thing to monitor than food price, because food security is 
affected by various economic factors in addition to food prices – most obviously by people’s 
income levels. Food security is a longer-term issue – prices can be evaluated instantaneously, 
but an individual’s food security relates to their income, access to food and other needs over 
a more prolonged period. Bespoke modelling tools are required to analyse food security 
– many economic models that report food prices as outputs do not include any direct 
assessment of associated food security impacts. Both increases in food prices and reductions 
in food security can affect people’s welfare and health. Inadequate nutrition obviously leads 
directly to a range of health and welfare problems, but reductions in disposable income as 
more money has to be spent on meeting basic foods needs are also harmful. 

The expected impact of changing food prices on a given household does depend on 
whether that household is a net purchaser or seller of food commodities. For some people 
engaged in the agricultural economy any expansion of agricultural markets can be seen 
as an opportunity, and indeed ‘rural development’ has been consistently identified by 
supporters of biofuel policy as an important co-benefit alongside GHG reductions. De Hoyos 
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& Medvedev (2009) notes that, “for the segment of the population whose income depends 
—directly or indirectly—on agricultural markets, i.e. self-employed farmers, wage workers in 
the agricultural sector, and rural land owners, the rise in food prices represents an increase 
in their monetary income,” and there are numerous studies in the literature that identify the 
potential for economic, welfare and/or food security benefits for specific communities if they 
are able to produce feedstock for local or international biofuel markets. Kalkuhl et al. (2016) 
observes that, “As poor people spend around two-third of their income on food, a change 
in food prices implies a change in real income; the direction of the change in real income 
depends on a household’s trade position: net sellers of food benefit from price increases, 
while net buyers would experience declining real wages in the short run.” Renzaho et al. 
(2017) looks at the relationship between biofuel policy and the sustainable development 
goals and concludes that, 

“Increasing use of food crops to produce biofuels in the United States, European 
Union, Japan and Brazil has been one important element in explaining the steady rise 
in staple food prices since 2000. While this is a potential threat to food and nutrition 
security in low and middle-income countries, biofuel production also offers significant 
opportunities, for example, in Sub-Saharan Africa. The evidence on current practices 
in biofuels feedstock farming in Sub-Saharan Africa suggests that the social and 
economic benefits of biofuels initiatives heralded by foreign entities do not always 
accrue to local communities.”

While the potential upside benefits for some food producers are real and important, there is 
a general consensus in studies that look at the net impact of expanding EU and U.S. biofuel 
mandates that the majority of households globally suffer rather than benefit as food prices 
rise. Across the developing world as a whole, most households are net food purchasers, and 
the urban poor in particular are vulnerable to increasing food prices and have little to gain 
from booming agricultural markets. For instance, a study by Ivanic & Martin (2008) concluded 
that increased food prices harmed net welfare in eight out of nine developing countries 
considered. 

Several studies have attempted to quantify the net welfare impacts associated with food 
price rises, or with biofuel mandates specifically. De Hoyos & Medvedev (2009) estimated the 
poverty impacts globally arising as a consequence of the increases in food prices in the period 
January 2005 to December 2007. They estimated that in total about 155 million people would 
have been moved across the poverty line, about 70 million in urban households and about 
90 million in rural households20. Given that these price increases were not permanent (or at 
least that the price levels reached in December 2007 were much higher than the longer-term 
shift in average commodity prices) these poverty numbers certainly overstate the longer-term 
impact, but they indicate the potentially large number of people who can be adversely 
affected by policies that inflate food prices. Looking specifically at potential longer-term 
impacts from biofuel policy, De Hoyos & Medvedev (2009) also present equilibrium modelling 
results to estimate the poverty impact of biofuel demand increase from 2004 to 202021. This 
work calculates an increase by about 50 million people in the number of people in poverty 
and by about 30 million people in the number of people in extreme poverty. These modelled 

20	 While the rural number is higher in absolute terms, it represents a lower fraction of rural households. 

21	 These are modelled results and do not consider the actual food price rises that were realised 
during this period, only the equilibrium price change that the model associated with increased biofuel 
demand. 
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poverty increases are almost entirely among urban households – for rural households, the 
negative impact of increased food prices is more or less offset by the benefit of increased 
agricultural incomes. In other similar modelling exercises, Wiggins & Mcdonald (2008) 
estimated that the food market impacts of biofuel expansion in the U.S. and EU between 2010 
and 2020 would increase total poverty rates across Kenya, Malawi, India, Bangladesh and 
Brazil by about 12 million, and Cororaton et al. (2010) modelled a poverty count increase of 
6 million people globally in 2020 given significant biofuel demand expansion in Europe, India 
and Thailand. While these are clearly significant numbers of people, these impacts reflect 
increases in poverty rates of the order of only one percentage point, and the studies that 
present these estimates take care to point out that various other policy interventions can 
have a greater impact on poverty (in either direction). The impact on poverty from biofuel 
expansion is not by any means negligible, and might be considered too large to be justified 
by the (still contested) climate benefits of biofuel policies, but eliminating competition for 
food from biofuel markets would make only a modest contribution to the broader goal of 
global poverty alleviation.  
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5.	 Unpicking the debate
The food vs fuel debate started even before the food price crisis of 2007/08, and continues 
to this day. On one side is a constituency that is concerned that mandates that support the 
use of food commodities as biofuel feedstock stop those commodities from being available 
for human consumption or as livestock feed and puts upwards pressure on food commodity 
prices with (as discussed above) negative welfare consequences for people globally, 
especially the less well off. The European Institutions have accepted the basic arguments 
made on this side of the debate and have therefore limited support for food-commodity-
based fuels and identified advanced biofuels as the future of the European industry. On the 
other side is a constituency that argues that the idea of competition between food and fuel 
is a ‘myth’, or that the potential economic benefits of biofuel deployment outweigh any 
potential costs. This constituency includes many representatives of the biofuel industry. In this 
section, we briefly review some of the arguments in the ongoing debate and suggest that 
some of the talking points used by representatives of the biofuel industry are unconvincing. 

5.1.	 Biofuels and the war in Ukraine
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Figure 5.	 FAO food commodity price indices January 2020 to March 2023
Source: FAO (2023)

At the start of 2020 when the COVID crisis began, food prices were around the typical level 
for the period since the price crises of 2007-12. As the COVID crisis progressed, however, food 
prices started to creep upwards (in particular vegetable oil prices as discussed above). Food 
prices that were already inflated at the start of 2022 (in January 2022 the FAO food price 
index was 24% above the average for 2007-2022) were further pressurised by the increase in 
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energy costs and interruption to Ukrainian food exports caused by the invasion of Ukraine. As 
shown in Figure 5, the vegetable oil price index was particularly strongly affected, increasing 
by 35% between January and March, contributing to an overall 125% increase since the start 
of 2020. 

Even before the war in Ukraine began, commentators were drawing attention to inflating 
food prices and the implications for food security, with the Financial Times observing that 
“The FAO food price index rose at an astonishing annual rate of 31 per cent in October 
[2021]” 22. In 2022, with the additional impact of the Ukrainian conflict the situation was being 
widely described as a new food price crisis and the food vs fuel debate was propelled back 
into the headlines. In June 2022, the Financial Times published an article headlined ‘Food 
vs fuel: Ukraine war sharpens debate on use of crops for energy”23. It reported that the UN 
had warned that hundreds of millions of people were at risk of hunger and destitution due to 
food shortages caused by the war, and reported an estimate that the crops used annually 
for biofuel production were equivalent to the calorific requirements of 1.9 billion people24. 
The International Food Policy Research Institute, World Resources Institute and Transport 
and Environment were identified as supporting the option of reducing biofuel mandates 
as a tool to reduce pressure in food markets. An economist at the French Agricultural 
Research Centre for International Development similarly argued that, “regulating grain use 
for biofuel production, either by banning it or by capping it … would bring the international 
maize price back to its pre-crisis level” (Galtier, 2022), and CGIAR (Consultative Group on 
International Agricultural Research) argued that “Short-term measures that have proven 
effective in previous [food price] crises and also seem applicable today include removing 
biofuel subsidies and mandates” (CGIAR, 2022). Transport & Environment (2022) argued that 
reductions in EU biofuel consumption could compensate for reductions in food exports from 
Ukraine, stating that the wheat used for biofuels consumed in the EU was equivalent to 20% of 
Ukraine’s wheat exports and was enough to produce 15 million loaves of bread a day. 

The biofuel industry did not come out in support of this idea. In the United States, the biofuel 
industry lost little time in attempting to present the Ukraine crisis as a reason to increase biofuel 
supply. On 4th March, a group of six U.S. organisations25 in biofuels and farming sent a letter26 to 
President Joe Biden calling for the White house to “authorize the year-round sale of gasoline 
blended with up to 15 percent ethanol (E15) in response to surging oil prices and expected 
fuel supply disruptions caused by Russia’s invasion of Ukraine.” Increasing the permitted 
ethanol blend rate would allow more corn ethanol to be consumed. The letter does not 
discuss any risk that this could affect already high food prices. Growth Energy followed up on 
this by re-publishing on 15th March the claim that it is factually incorrect to assert that biofuel 
production “exacerbates food prices”, arguing instead that, “nothing could be further from 

22	 https://www.ft.com/content/7365e386-c3de-4878-9b79-6ab5010822e1 

23	 https://www.ft.com/content/b424067e-f56b-4e49-ac34-5b3de07e7f08 

24	 https://www.gro-intelligence.com/blog/gro-s-ceo-sara-menker-at-societe-generale-market-risk-
and-the-agricultural-sector. This is slightly higher than the estimate of 1.6 billion people we gave earlier 
in the report, possibly due to including calories in by-product and waste feedstocks that would not be 
suitable for human consumption. 

25	 The Renewable Fuels Association, American Farm Bureau Federation, Growth Energy, National Corn 
Growers Association, National Farmers Union, and National Sorghum Producers. 

26	 https://files.ctctusercontent.com/a8800d13601/f6f79067-7850-4975-9bb9-e954d144667f.pdf 

https://www.ft.com/content/7365e386-c3de-4878-9b79-6ab5010822e1
https://www.ft.com/content/b424067e-f56b-4e49-ac34-5b3de07e7f08
https://web.archive.org/web/20240603145840/https://www.gro-intelligence.com/blog/gro-s-ceo-sara-menker-at-societe-generale-market-risk-and-the-agricultural-sector
https://www.gro-intelligence.com/blog/gro-s-ceo-sara-menker-at-societe-generale-market-risk-and-the-agricultural-sector
https://files.ctctusercontent.com/a8800d13601/f6f79067-7850-4975-9bb9-e954d144667f.pdf
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the truth”27. The advocacy for E15 to be permitted in summer 2022 was successful – in April 
2022 the EPA issued an ‘emergency waiver’ to allow higher blending rates.28 

In the EU, the biofuel industry was slightly more circumspect, studiously avoiding directly 
advocating for increases in biofuel use during the food crisis. On the 18th of March the 
Secretary General of ePure argued in Euractiv29 for the importance of liquid biofuels in EU 
energy security strategy, claiming that, “Biofuels production in European biorefineries also 
contributes to EU food security by creating important protein by-products that offset the need 
to import such commodities.” Similar arguments were repeated in a 30th March statement30 
by the ‘EU Biofuels Chain’ on the European Commission’s Communication on safeguarding 
food security and reinforcing the resilience of food systems. It stated that, “The EU biofuels 
industry makes a strategic contribution to Europe’s food and energy security” and that 
temporary reductions in biofuel blending obligations by Member States would be “likely to 
seriously undermine Green Deal ambitions, jeopardize the internal market and food security”. 
The claim to contribute to the EU’s food security is based on the generation of co-products 
that can be used as animal feed, and is discussed in more detail in the next section. 

Other commentators remained rather less convinced that converting millions of tonnes of 
food commodities into fuel during a food price crisis delivers a net food security benefit. The 
New Scientist31 reported an estimate from Tim Searchinger at Princeton University that a 50% 
reduction in ethanol consumption by the U.S. and EU could have entirely compensated for 
the loss of normal Ukrainian grain exports. Similarly, Transport & Environment (2022) estimated 
that eliminating the use of wheat ethanol in the EU would have been enough to compensate 
for 20% of Ukraine’s normal wheat exports. The World Resource Institute argued that, 

“To alleviate price hikes at the gas pump, countries might think that shifting to biofuels 
is an answer. But doing so would have food security implications and strain a finite 
natural resource — land. The world is already expanding cropland at record rates to 
try to meet food demands, clearing forests and woody savannas. Biofuels drive this 
demand for cropland even further, yet produce limited amounts of energy. … At a 
time when more people around the world face hunger, the world’s cropland should 
be used to grow food — not fuel.” 

The International Food Policy Research Institute also called for biofuel mandates to be 
suspended during the crisis (Glauber & Laborde, 2022), saying,

“Globally, 31 million tons of vegetable oils are converted into biodiesel (figure 3), about 
15% of global production—the equivalent amount of calories required to feed more 
than 320 million people per year. With vegetable oil prices skyrocketing (they are now 
around $1,600 per ton, after hitting $2,000 one week after the invasion), now is not the 

27	 https://growthenergy.org/2022/03/15/food-prices-dictated-by-oil-not-biofuel/ 

28	 https://www.epa.gov/newsreleases/epa-issues-emergency-fuel-waiver-e15-sales-0 

29	 https://www.euractiv.com/section/biofuels/opinion/repowereu-biofuels-play-a-strategic-role-in-
boosting-europes-energy-independence/ 

30	 https://www.epure.org/news/eu-biofuels-chain-joint-statement-on-the-european-commission-
communication-on-food-security/ 

31	 https://www.newscientist.com/article/2312151-cutting-biofuels-can-help-avoid-global-food-shock-
from-ukraine-war/ 
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time to be encouraging the conversion of food crops to energy through artificial policy 
incentives or mandatory blending targets.”

Another article for the International Food Policy Research Institute drew further attention to 
the impact on poorer households of raised vegetable oil prices (Glauber et al., 2022). This 
article noted that, “production of biodiesel fuels has grown over the past 20 years from less 
than 1% of total vegetable oil use in 2003 to almost 15% today” and argued that demand 
increases due to biofuel markets interacted with supply problems associated with the war 
and with poor harvests in Brazil and Canada to increase prices and to increase volatility. As 
shown in Figure 6, it was also noted that many less well-off countries are highly dependent on 
vegetable oil imports and therefore exposed to market price increases.  

Figure 6.	 Share of imported vegetable oils in vegetable oil consumption by country
Source: Glauber et al. (2022)

Similarly, the Malaysian Palm Oil Board director general Ahmad Parveez Ghulam Kadir was 
reported saying that, “Exporting countries and importing countries need to have their priorities 
right, this is the time to temporarily reconsider food versus fuel priorities”. USDA reported that 
implementation of a nationwide B20 mandate for Malaysia was likely to be delayed until 
2023 (Wahab & Harrison, 2022), and this was linked to concern about high food prices by 
Plantation Industries and Commodities Minister Zuraida Kamaruddin32.

32	  https://www.straitstimes.com/asia/se-asia/after-halting-chicken-exports-malaysia-rules-out-
cooking-oil-curbs 

https://www.straitstimes.com/asia/se-asia/after-halting-chicken-exports-malaysia-rules-out-cooking-oil-curbs
https://www.straitstimes.com/asia/se-asia/after-halting-chicken-exports-malaysia-rules-out-cooking-oil-curbs
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In the EU, on 23 March 2022 the European Commission published a communication on 
‘Safeguarding food security and reinforcing the resilience of food systems’. In this, the 
Commission stated that, “In this crisis, we must avoid that use of food and feed crops as 
feedstock for biofuel increases” and that it “supports Member States in using possibilities to 
reduce the blending proportion of biofuels which could lead to a reduction of EU agricultural 
land used for production of biofuel feedstocks, thus easing pressure on the markets for food 
and feed commodities” (European Commission, 2022). FastMarkets reported33 in April that 
Finland had reduced its 2022 biofuel blending mandate from 19.5% to 12%. Croatia and the 
Czech Republic both abolished biofuel blending requirements until the end of 2022, although 
this was framed in terms of reducing local retail fuel prices rather than moderating food 
prices34. It was reported that Latvia had agreed to cancel its biofuel blending requirements 
from July 2022 until the end of 202335. In Belgium, a proposal was put forward by the Green 
Party to cancel mandates on food-based biofuels36, while the German Government prepared 
a working paper in May 202237 discussing the possibility of removing support for food-crop-
based biofuels by 2030 (BMUV, 2022). The paper noted that, 

“As a result of the Ukraine war, prices for agricultural products have risen significantly. 
A shortage of agricultural goods is expected worldwide. This particularly affects poorer 
countries in the Global South. German consumers are also affected by the high price 
increase.

“The EU COM has pointed out the drastic increase in prices for agricultural goods and 
supports member states in further reducing the proportion of biofuels from food and 
feed crops in order to reduce the pressure on the global markets, especially for food 
crops.” 

There is an ongoing debate within the German government about whether to take this 
proposal forward38. 

5.2.	 ‘Let them eat oilseed cake’ – food vs fuel or food and fuel? 
The response from the ‘EU Biofuels Chain’ to the food and energy price crisis exacerbated by 
the war in the Ukraine was to assert that, “EU biofuels production creates food, feed and fuel”. 
The contribution to food and feed production that the industry refers to is the co-production 

33	 https://www.fastmarkets.com/insights/new-relaxations-on-blending-mandates-could-reduce-
biofuels-demand 

34	 https://vlada.gov.hr/news/coric-new-govt-directive-abolishing-fuel-mixing-mandate/35070; https://
www.newscientist.com/article/2312151-cutting-biofuels-can-help-avoid-global-food-shock-from-
ukraine-war/ 

35	 http://www.aprinkis.lv/index.php/ekonomika/32680-koalicija-atbalsta-priekslikumu-biodegvielas-
piejaukuma-prasibas-terminetai-atcelsanai 

36	 https://tchak.be/index.php/2022/07/14/agrocarburants-biocarburants-ukraine-belgique-un-
remede-pire-que-le-mal/  

37	 https://www.argusmedia.com/en/news/2332243-germany-suggests-phase-out-of-crop-biofuels-
by-2030 

38	 https://www.euractiv.com/section/biofuels/news/food-vs-fuel-german-ministries-clash-over-role-of-
conventional-biofuels/ 
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of ‘distillers’ grains and solubles’ and ‘oilseed meals’ that occurs as a corollary to ethanol 
and vegetable oil production respectively. Distillers’ grains and solubles (DGS) consist primarily 
of the proteins, oils, fats and fibre that are constituents of maize and wheat grains but that 
cannot be fermented to ethanol. Oilseed meals consist of the non-oily material in oilseeds. 
Both DGS and oilseed meals are used as a protein feed for livestock; the protein contents 
of DGS, rapeseed meal and sunflower meal are comparable, but are lower than that of soy 
meal (Hazzledine et al., 2011). This production of co-products is an important feature of the 
biofuel industry, and has been recognised as such and explicitly included in the modelling of 
the environmental and food security impacts of the biofuel industry. Biograce gives typical 
co-product yields as shown in Table 1. Between a third and a half of the mass of the feedstock 
ends up in the co-products. 

Table 1.	 Co-product yields for European grown biofuel feedstocks

Tonnes per tonne 
feedstock

Wheat DGS 0.34

Maize DGS 0.42

Rapeseed meal 0.49

Sunflower meal 0.37

The ‘food and feed’ narrative can make it sound as if biofuel co-production delivers material 
that would otherwise not be available for food or feed use, but it must be clearly understood 
that this is not the case. Neither ethanol fermentation nor oilseed crushing causes the 
formation of additional protein, they just concentrate protein that is already in the grains/
oilseeds39. It is clear that using part of these crops for biofuels means that less material in total 
is available for food or feed use than if the same crops were grown for food and feed use 
only. 

Ethanol production generally uses feed-grade wheat and maize. The starch is consumed 
by yeast to produce ethanol. If those feed grains were not being processed for biofuels 
they could be fed to animals directly, utilising all of the starch, protein, fat and fibre. This 
said, optimised livestock diets generally require a higher percentage of protein content 
than is available from direct feeding of maize or wheat, and therefore feedlots use linear 
programming models to compose livestock diets that include grains like wheat or maize as 
‘energy feed’ and also include higher protein materials as protein feed (ruminants that can 
synthesise protein for themselves may also be fed urea as a nitrogen source). Soy meal is 
particularly valued because it has a very high protein content and a good amino acid profile 
for monogastric animals, and therefore the European Union imports significant quantities 
of soy meal, as well as some sunflower meal. Net EU imports of soy and sunflower meal are 
shown in Figure 7. The idea that these net imports constitute a problematic ‘protein deficit’ 
for the EU has been discussed by the European institutions for many years (e.g. Committee on 
Agriculture and Rural Development, 2011). Within this narrative, the domestic production of 

39	 Strictly speaking ethanol production does generate residual yeast as another by-product and this 
does contain protein, but the quantities involved are minor.  
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ethanol is framed as a contribution to reducing this deficit because DGS can be used instead 
of some amount of soy meal. 
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Figure 7.	 EU net imports of soy and sunflower meal, 2000-2020
Source: UN Food and Agriculture Organisation (2022)

The claim that DGS from the ethanol industry has made some contribution to reducing the 
need for imports of protein meals is supported by the available evidence. DGS production 
in Europe is about 3.5 million tonnes a year according to OECD-FAO (2023). As this material 
still has a lower protein content and less advantageous amino acid profile than soy meal it 
cannot displace soy meal from livestock diets on a 1:1 basis, but most assessments agree that 
a significant amount of soy meal displacement can be expected (Hazzledine et al., 2011). It 
is still unclear exactly what the fractions of soy meal, feed wheat and other feed ingredients 
displaced by DGS are across the EU market as a whole, but relative pricing can give an 
indication of how livestock farmers value different feed ingredients. There is only limited DGS 
pricing data publicly available for the EU, but prices quoted by www.commodity3.com 
suggest that in February 2023 maize was priced around 300 €/tonne, soy meal around 650 €/
tonne and DGS around 350 €/tonne – i.e. that DGS sells for more than energy feeds, but at a 
significant discount to soy meal. This price differential suggests that on average one tonne of 
DGS is far from displacing a whole tonne of soy meal consumption. It could be estimated very 
roughly that the production of 3.5 million tonnes of DGS a year might allow soy meal imports 
to be reduced by perhaps up to 1.5 million tonnes. This will have made a contribution to a 
reduction of net annual soy meal imports by about 4.7 million tonnes from 2007 to 2020.

The meals produced by rapeseed and sunflower crushing have a similar protein content to 
DGS, and are also treated as a biofuel co-product by the industry, but while it is accepted that 
DGS would not be produced in the absence of ethanol demand this is less clear for oilseed 
meals. Europe currently has a deficit in vegetable oil production, just as it has a deficit in 

http://www.cerulogy.com
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protein meal production. According to FAOstat data (UN Food and Agriculture Organisation, 
2022), in 2021 EU net imports of the main vegetable oils40 reached 9 million tonnes, at a net cost 
of $9.2 billion. This is more than the $7.5 billion spent on net soy and sunflower meal imports. 
In principle therefore one could imagine a situation in which rates of oilseed crushing and 
oil meal production in Europe remained the same, but instead of using so much vegetable 
oil to produce biodiesel the European vegetable oil deficit was reduced (the net imports 
of 9 million tonnes are a bit less than the 12 million tonnes of vegetable oil that OECD-FAO 
identified as used for biofuel production). Given that oilseed meals are really a co-product 
of vegetable oil production rather than of biodiesel production as such, it is debatable the 
extent to which production of biodiesel and/or HVO is a necessary precondition of producing 
these protein feeds within the EU.

Even if a reduction in biodiesel production was accompanied by reduced harvests of 
rapeseed and sunflowers, this would make land available for other crops instead of vegetable 
oils. Rapeseed is a rotational crop not normally grown more than one year in three, and other 
break crops such as potatoes, sugar beet, peas and beans could be grown as an alternative 
(Malins, 2013). FAOstat data shows that the growth in harvested rapeseed area in the EU 
under the biofuel mandate has been coincident with a fall in harvested area of some of 
these alternative crops (Figure 8). Reallocating some land from rapeseed to these other crops 
would allow production of other types of food or feed, and in the case of pulses these could 
contribute directly to reducing the EU’s protein deficit. 
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Figure 8.	 Harvested area of various break crops in the EU
Source: UN Food and Agriculture Organisation (2022)

The industry narrative of ‘food and fuel’ is intended to foster the idea that it could be possible 

40	 We considered cottonseed, groundnut, maize, palm, palm kernel, olive, rapeseed, safflower seed, 
soy and sunflower oils. 
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to produce large volumes of biofuels from food commodities without any deleterious impact 
on food markets. This idea of somehow finding an extra efficiency in the agricultural system is 
an appealing one – everyone likes a win-win scenario. There is a kernel of truth to the biofuel 
industry’s position;  in particular it is not contested that ethanol production is also associated 
with the production of DGS that are fed to livestock as a mid-protein feed. While this detail 
is true, however, the broader claim that co-product generation makes biofuels a contributor 
rather than a threat to food security is not justified. Fundamentally, biofuel production means 
taking starch, vegetable oil or sugar that could have been used as food for people or animals 
and making it into fuel. Recovering the proteins and other non-starch parts of the grain/seed 
doesn’t reverse this reality. 

The narrative around reducing the EU’s ‘protein deficit’ is also problematic. The available 
evidence suggests that it is true that the existence of an EU biofuel industry makes a modest 
contribution to reducing net EU imports of protein feed (notably soy meal) due to DGS 
production and increased rates of oilseed crushing, it is also clear that the biodiesel industry is 
a major driver of the EU’s deficit in vegetable oil production. 

It must be emphasised that estimates from economic modelling of the impact of biofuel 
production on food prices already include the offsetting contribution of co-products. The vast 
majority of independent analysis of the impacts of biofuel markets on food security rejects 
the idea that the net impact is beneficial, and therefore it is disingenuous and harmful for the 
industry to continuously refer to the food vs fuel conflict as a ‘myth’. 

We also note in passing that biofuel industry positioning has been inconsistent about the 
importance of the distinction between food commodities and feed commodities. It is clear 
that DGS and oilseed meals are used as livestock feed, not for human consumption, but these 
co-products have been used to justify statements such as “EU biofuels production creates 
food” from the ‘EU Biofuels Chain’.41 In contrast, representatives of the industry have also 
been known to defend against charges of competition with food supplies by arguing that the 
wheat consumed for biofuels should not be thought of as food, because it is feed grade and 
destined for animal feed use.42

5.3.	 Descending from the peak
One simple but disingenuous analytical technique that has recurred several times in industry 
positioning relating to the food vs fuel debate has been to compare food commodity 
prices in some later year to prices during the peak of the 2007/08 food price crisis, and to 
assert that if prices are now lower than they were previously despite continued growth in 
biofuel production then this is evidence that biofuel production does not drive food prices. 
An example of this reasoning is available in an academic paper by staff at the Ford Motor 
Company (Mueller et al., 2011). This paper, first submitted in November 2009, argues that, 

Food commodity prices in 2009-2010 were approximately a factor of 2 lower than their 
highs in 2008. In contrast, … biofuel production has increased steadily since 2008. It 
is difficult to reconcile claims that increased biofuel production was the main factor 

41	 https://www.epure.org/news/eu-biofuels-chain-joint-statement-on-the-european-commission-
communication-on-food-security/ 

42	 E.g. https://www.ft.com/content/b424067e-f56b-4e49-ac34-5b3de07e7f08 

http://www.cerulogy.com
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responsible for increased food prices in 2007-2008 with the fact that food prices and 
biofuel production have moved in opposite directions since 2008. 

This is clearly nonsense. As discussed in the sections above, the price spike of 2007/08 was 
understood as exactly that – a spike – both while it was happening and in subsequent analysis. 
Donald Mitchell, the author of the World Bank paper which posited that biofuels could be 
considered responsible for 75% of the price rises during that crisis, had in 2007 published an 
article entitled, “A coming spike in grain prices?” Food prices were always expected to fall 
again from the highest levels reached, even if the biofuel market continued to expand. Many 
analysts argued that food commodity prices would be persistently higher after 2007 than 
they had been in the period before, and (as seen in Figure 1), this expectation has been 
supported by subsequent data. We are not aware of any analyst who expected that prices 
would remain at the level achieved at the peak of the crisis unless biofuel mandates were 
reversed, and we rather doubt that the understanding of these issues by the authors of the 
Ford paper was so superficial that they genuinely considered this to be a serious argument. As 
it happened, by the time the article was published (January 2011) the world had in any case 
entered into a second period of food price crisis, with biofuel policy again being identified as 
an important contributor.  
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6.	 Food commodities used for fuel 
in selected EU Member States
In the preceding part of this report, we discussed the evidence that biofuel production and 
policy have a negative impact on global welfare through impacts on the food market. In this 
section, we briefly review the quantities of food commodities converted into liquid biofuels in 
the EU, and in four example Member States: Germany, France, the Netherlands and Belgium. 
Note that the data we report below for the EU relates specifically to feedstocks for biofuels 
produced in the EU (i.e. excluding imports), whereas the Member State data relates to biofuels 
consumed in each country. 

Table 2 shows estimates of the quantity of feedstocks consumed for total biofuel production 
in the EU that are  provided by the Global Agricultural Intelligence Network of the U.S. 
Department of Agriculture (Flach et al., 2022). 

Table 2.	 Consumption of food commodity feedstocks for EU biofuel production, 2021

Feedstock Feedstock consumption  
(thousand tonnes) Biofuel production (million litres)

Wheat 3,259 1,359 

Corn 6,535 2,725 

Other grains (barley, rye, triticale) 1,083 261 

Sugar beets 5,558 528 

Rapeseed oil 5,900 6,567 
Palm oil 2,550 2,772 

Soybean oil 930 1,035 
Sunflower oil 210 234 

Total biofuel production - 20,780 
Fraction from food commodities 

(by volume) - 74%

Source: Flach et al. (2022). 
Notes: Produced biofuel volumes are estimated based on conversion yields for ethanol and biodiesel given in Flach et 
al. (2022). Does not include feedstock for imported biofuels (net imports are reported as 135 million litres of fuel ethanol 
and 2,041 million litres of biodiesel/HVO).  

http://www.cerulogy.com
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6.1.	 Germany

Table 3.	 Consumption of food commodity feedstocks for biofuel consumption in Germany, 
2021

Feedstock Feedstock consumption  
(thousand tonnes)

Biofuel consumption (million 
litres)

Wheat 499 185

Corn 1,838 700

Other grains (barley, rye, triticale) 819 261 

Sugar beets 399 42 

Sugar cane 1,544 141 

Rapeseed oil 615 664

Palm oil 1,180 1,283

Soybean oil 126 138

Sunflower oil 18 19 

Total biofuel production - 4,627 

Fraction from food commodities (by 
volume) - 70%

Source: Bundesanstalt für Landwirtschaft und Ernährung (2021)
Note: Feedstock quantities estimated from biofuel consumption based on Biograce standard yields.  
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6.2.	 France

Table 4.	 Consumption of food commodity feedstocks for biofuel consumption in France, 
2020

Feedstock Feedstock consumption  
(thousand tonnes)

Biofuel consumption (million 
litres)

Wheat 785 291 

Corn 1,112 424 

Other grains (barley, rye, triticale) 66 16 

Sugar beets 1,277 133 

Sugar cane 109 10 

Rapeseed oil 1,773 1,909 

Palm oil 0 0 

Soybean oil 616 674 

Sunflower oil 49 51 

Total biofuel production - 4,063 

Fraction from food commodities (by 
volume) - 86%

Source: Ministere de la Transition Ecologique (2021)
Note: Feedstock quantities estimated from biofuel consumption based on Biograce standard yields.  

http://www.cerulogy.com
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6.3.	 Netherlands
The Netherlands is notable because the implementation of double counting for waste-based 
biodiesel and HVO has delivered a strong enough value proposition that there is no longer 
any reported use of virgin vegetable oils for biofuel in the country. Table 5 therefore includes 
ethanol feedstocks only. 

Table 5.	 Consumption of food commodity feedstocks for biofuel consumption in the 
Netherlands, 2021

Feedstock Feedstock consumption 
(thousand tonnes)

Biofuel consumption (million 
litres)

Wheat 212 79

Corn 369 141

Other grains (barley, rye, triticale) - -

Sugar beets 77 8 

Sugar cane 199 18 

Total biofuel production - 1,193 

Fraction from food commodities (by 
volume) - 21%

Source: Dutch Emissions Authority (2022)
Note: Feedstock quantities estimated from biofuel consumption based on Biograce standard yields.  
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6.4.	 Belgium 

Table 6.	 Consumption of food commodity feedstocks for biofuel consumption in Belgium, 
2021

Feedstock Feedstock consumption  
(thousand tonnes)

Biofuel consumption (million 
litres)

Wheat 316 117

Corn 174 66

Other grains (barley, rye, triticale) 5 1

Sugar beets 110 11

Sugar cane 329 30

Rapeseed oil 54 59

Palm oil 220 237

Soybean oil 244 268

Sunflower oil 5 5

Total biofuel production - 1,031 

Fraction from food commodities (by 
volume) - 77%

Source: Belgian Federal Public Service for Health Food Chain Safety and Environment (2022)
Note: Feedstock quantities estimated from biofuel consumption based on Biograce standard yields. 

http://www.cerulogy.com
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7.	 Discussion
7.1.	 Could the relationship between biofuels and 
food markets be made less problematic? 
In 2015, the Director General of the FAO put forward a vision for approaches to defuse the 
food security risks associated with biofuel mandates (Graziano da Silva, 2015). He said that, 

“Policymakers must defuse the competitive pressures between food and fuel by 
designing schemes to counter price volatility for basic foodstuffs. Authorities could 
require that the percentage of biofuels blended with conventional fuel be increased 
when food prices drop and cut when they rise. This would serve as a sort of automatic 
stabilizer. Poor farmers would continue to enjoy robust demand for their products 
even when food prices dropped, and consumers would be protected from rapid or 
excessive price increases.” 

A similar call for change can be found in Laborde (2011b), “Biofuel policies and consumption 
targets have to become flexible. The mandate level should be revised to adapt to the 
situation in world food markets and to be negatively correlated with observed gaps between 
supply and demand.” A paper for the UK Department of Environment, Food and Rural Affairs 
(Durham et al., 2012) concluded that:

“Grains and oilseeds produced for use in biofuels could be allowed to flow into animal 
feed or human food markets during temporary spikes in the price of agricultural 
commodities. Currently this is strongly discouraged from happening by … biofuels 
mandates … but temporarily relaxing these requirements could allow agricultural 
markets to work more efficiently and reduce the size of a price spike.

A system of flexible mandates would in effect create a ‘virtual grain store’. … Research 
carried out by the UK Department for Environment, Food and Rural Affairs (Defra) shows 
that up to 15% of a hypothetical spike in the price of “coarse grains” could be avoided 
if the European Union removed its biofuels mandate at the same time as prices started 
to spike (coarse grains include maize, barley, oats etc.). The work also finds that similar 
action in the US could avoid over 40% of a hypothetical spike in coarse grain prices.”

If the world were to follow these policy recommendations, we could see biofuel policy used 
as a sort of functional buffer against food price volatility. The feedstock used for biofuel 
production would be understood as a sort of dynamic food reserve that could be released 
to the food market during periods of reduced supply and/or high prices. Biofuel consumption 
would still exert upwards pressure on longer-term equilibrium prices, but by making biofuel use 
dynamically responsive to market conditions it could help to manage food price volatility, 
and therefore play a less negative role on overall food security. The corollary to this type of 
policy would, of course, be that biofuel producers would have to temporarily reduce or cease 
production at unpredictable intervals, which would reduce their revenues. Biofuel prices 
would need to be adjusted up to compensate producers for these periods, and new forms 
of ‘biofuel mandate insurance’ may be required to support biofuel producing businesses 
in managing their risk. The cost to drivers of supporting biofuel supply would be marginally 
increased in the name of reducing the costs borne by food consumers.  
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In a sense, a limited version of this idea of a flexible policy already exists. Most biofuel policies 
globally are still structured as fixed mandates, but the response to the invasion of Ukraine 
and accompanying food crisis shows the willingness of some governments to spontaneously 
relax biofuel demand in times of high food prices, and this will make some contribution to 
taking the edge off of the worst price spikes. The overall impact, however, is limited by the 
fact that the countries taking action are represent relatively small markets (for example there 
was no concerted action by the EU, and the United States increased instead of decreased 
ethanol consumption during 2022), and these actions cannot be reliably anticipated by the 
market. While one might think that the biofuel industry and associated agricultural interests 
would leap at the chance to restructure the support framework in a way that provided some 
resolution to the food vs fuel debate, industry responses in 2022 still focused on demanding 
even greater biofuel consumption (in the U.S.) or on heading off the possibility of reduced 
biofuel consumption (in the EU). One might conclude that the industry is so committed to the 
unconvincing claim that biofuel use has absolutely no impact on food prices that it would 
see accepting any action to reduce those impacts as a climb down. This intransigence and 
willingness to defend market share at all costs only serves to amplify food market impacts 
from biofuel policy, and thereby offers additional ammunition to those who are minded to 
phase out food-crop-based biofuels altogether. 

7.2.	 Conclusions on food vs fuel
As I noted in an earlier report on this subject (Malins, 2017), outside of the biofuel discourse 
it is generally taken for granted that increased biofuel demand puts upwards pressure on 
food prices. It is taken as obvious that higher demand should affect price, just as it is taken as 
obvious that supply shortfalls affect prices. Biofuels are still routinely held up as an explanatory 
variable when market analysts discuss food commodity prices. In one paper discussing grain 
price volatility in the context of the price spikes of 2007/08 and 2010/12 (Wright, 2011) it was 
commented that, 

“It is hard to believe that, if a multi-year drought had reduced the supply of United 
States corn available for 2008, 2009 and 2010 to the level available in the year 2000, 
and corn prices had soared, that there would be any dispute that the drought was a 
dominant influence on the price move.”

Indeed, in the year 2007 a drought in Australia was identified as a contributing factor in 
the food price crisis. According to FAOstat data, the wheat and barley harvests were both 
reduced to less than half of the 2006 level, and the rice harvest failed almost entirely. This 
represented an overall reduction in grain harvest by 20 million tonnes. In the same year, 
OECD-FAO statistics report that globally 90 million tonnes of grain were used as biofuel 
feedstock, a year-on-year increase of 17 million tonnes. Global grain consumption for biofuels 
has since more than doubled. By the same token, the quantities of grain and vegetable oil 
used for biofuel production are much larger than the reduction in exports caused by the 
invasion of Ukraine, but few analysts would try to argue that the invasion of Ukraine had no 
impact on food prices. It is frankly absurd to suggest that food commodity consumption for 
biofuels on the level currently seen could avoid having any effect on food prices, on food 
price volatility, and therefore on food security. 

Not only is it widely considered obvious that biofuel demand does affect food prices, but the 
overwhelming majority of expert and academic analysis on the subject has come to this same 

http://www.cerulogy.com


 44� © 2023 Cerulogy 

How does biofuel demand affect food markets?

conclusion. If one were to read only the articles and press releases of biofuel associations one 
might think that the food vs fuel controversy had been fabricated by some small band of 
activists with an axe to grind. On the contrary, concern about the effect on food security of 
expanding biofuel mandates has been expressed by a host of governments, multinational 
organisations, international institutions, academics and analysts as well as by numerous 
advocates in the NGO community. Claims that the co-products associated with biofuel 
production mean that biofuels have a net positive food security impact are not convincing – 
co-products certainly reduce the net impact, but it is clear that even with co-products taken 
into account there is much less food available in the world when the starches from grain, the 
sugar from canes and beets, and the vegetable oils from oil seeds are combusted in cars, 
trucks and planes than if they weren’t.  

The fact that biofuel policy affects food markets should be considered a settled point, but 
this is not to say that all of the details of the magnitude of those impacts are settled. As was 
noted by Persson (2014) there is still considerable uncertainty about precisely what fraction of 
price rises in any of the crises of the last twenty years should be attributed to biofuels. Similarly 
there is space for debate about the magnitude of the impact of biofuel policy on long-run 
equilibrium prices. There is also a legitimate discussion to be had about how the welfare 
impacts of biofuel policy will be distributed – even though it is clear that overall we expect 
increased biofuel mandates to reduce welfare it is possible to identify specific communities 
that could benefit from specific forms of bioenergy development, either for local energy or for 
export. It would be appropriate for the European Commission to monitor and report on new 
evidence on the food price and security impacts of biofuel policy (and indeed to generate 
additional evidence), but the obligation to report on “changes in commodity prices” that 
was included in the first RED has been retired. 

When we accept that food prices are higher globally given the existence of biofuel 
mandates than they would be without them, a simple corollary is that biofuel policies are 
implicitly paid for by food consumers all over the world. People in poorer households spend 
a much larger fraction of their income on staple foods, and therefore the cost of biofuel 
policy in relative terms has been greatest for those who can least afford it. Climate change 
is also a threat to food security and to welfare, and therefore if biofuel policies were clearly 
delivering large GHG reductions one could at least argue that this imposition of costs was 
associated with meaningful global benefits – but concerns about emissions due to indirect 
land use change have never been entirely resolved (cf. Malins et al., 2014), and it is possible 
that to date the boom in biofuel production has led to a net increase rather than reduction 
in atmospheric CO2 concentrations, which undermines this reasoning. Assessments of indirect 
land use change actually rely in part on presumed reductions in global food consumption as 
a significant contribution to the climate performance of biofuels (less land and agricultural 
inputs are required if biofuel policy causes people to eat less). 

Despite all the many words that have been written and analysis that has been presented on 
the question of food vs fuel, representatives of the biofuel industry still labour to convince policy 
makers that these concerns are some sort of ‘myth’. As Upton Sinclair famously remarked in 
the 1930s, “It is difficult to get a man to understand something, when his salary depends upon 
his not understanding it.” It seems that there are several in the biofuel industry who believe 
that their salaries depend on refusing to acknowledge that there is a tension between biofuel 
production and food security. This intransigence has distorted the political dialogue in the 
EU, U.S. and elsewhere. Perhaps most disappointingly, the refusal to engage constructively 
with the existence of a problem has meant that it has been incredibly difficult to make any 
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progress with policy revisions that could have moderated food security impacts without 
requiring food-based biofuel production to be phased out. It is not by any means impossible 
to imagine that proposals such as those put forward by Laborde (2011b) to restructure biofuel 
policy so that it tends to soften rather than exacerbate food price volatility could make a 
genuine difference, improving outcomes for millions of people around the world – but these 
types of proposals have consistently failed to gain traction in policy circles. In the absence 
of a political will to explore these more complicated solutions, policy makers have fallen 
back on simpler tools – spontaneous reductions in some national biofuel mandates when 
matters become adequately serious, and (in the EU at least) the decision that first generation 
biofuels from food commodities carry too much risk and not enough benefit and have no 
significant role to play in the energy transition. In the absence of broad support for measures 
to make biofuel demand more food-security friendly, gradually reducing the consumption 
of food-based fuels in favour of more advanced alternative fuel options is a reasonable 
response.

http://www.cerulogy.com


 46� © 2023 Cerulogy 

How does biofuel demand affect food markets?

8.	 References
Abbott, P. C., Hurt, C., & Tyner, W. E. (2008). What’s Driving Food Prices? Farm Foundation 
Issue Report, 75(July), 82. https://doi.org/10.1016/j.gie.2008.05.046
ActionAid. (2010). Meals per gallon. https://www.actionaid.org.uk/sites/default/files/doc_lib/
meals_per_gallon_final.pdf
Ates, A. M., & Bukowski, M. (2022, December 21). Examining Record Soybean Oil Prices in 
2021–22. USDA ERS. https://www.ers.usda.gov/amber-waves/2022/december/examining-
record-soybean-oil-prices-in-2021-22/
Baffes, J., & Gardner, B. (2003). The transmission of world commodity prices to domestic 
markets under policy reforms in developing countries. The Journal of Policy Reform, 6(3), 
159–180. https://doi.org/10.1080/0951274032000175770
Baffes, J., & Haniotis, T. (2010). Placing the 2006/08 Commodity Price Boom into Perspective. 
World, July 2010(July), 40. http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1646794
Baier, S., Clements, M., Griffiths, C., & Ihrig, J. (2009). Biofuels Impact on Crop and Food Prices: 
Using an Interactive Spreadsheet. FRB International Finance Discussion Paper, 967, 1–32.
Belgian Federal Public Service for Health Food Chain Safety and Environment. (2022). 
Biobrandstofgegevens 2021.
BMUV. (2022). Maßnahme zur Verringerung des Anteils von Biokraftstoffen aus Nahrungs- und 
Futtermittelpflanzen in Folge des Ukraine-Krieges. Unpublished.
Boonyabancha, S., Kerr, T., Joshi, L., & Tacoli, C. (2019). How the urban poor 
define and measure food security in Cambodia and Nepal. Environment and 
Urbanization, 31(2), 517–532. https://doi.org/10.1177/0956247819863246/ASSET/
IMAGES/10.1177_0956247819863246-IMG1.PNG
Braun, J. Von, & Pachauri, R. K. (2006). Problems and Challenges of Biofuels for the 
Poor in Developing Countries. In IFPRI 2005-2006 Annual Report Essay. https://doi.
org/10.2499/0896299147
Bundesanstalt für Landwirtschaft und Ernährung. (2021). Evaluations und Erfahrungsbericht für 
das Jahr 2011. https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-
Biomasseherstellung/Evaluationsbericht_2021.html
Bureau, J. C., & Swinnen, J. (2018). EU policies and global food security. Global Food Security, 
16, 106–115. https://doi.org/10.1016/J.GFS.2017.12.001
CGIAR. (2022). Seven Actions to Limit the Impact of War in Ukraine on Food Security. https://
cgspace.cgiar.org/handle/10568/119617
Chakravorty, U., Hubert, M.-H., Moreaux, M., & Nøstbakken, L. (2017). Long-Run Impact of 
Biofuels on Food Prices. The Scandinavian Journal of Economics, 119(3), 733–767. https://doi.
org/10.1111/sjoe.12177
Clapp, J., Moseley, W. G., Burlingame, B., & Termine, P. (2022). Viewpoint: The case for a 
six-dimensional food security framework. Food Policy, 106, 102164. https://doi.org/10.1016/j.
foodpol.2021.102164
Collins, K. (2008). The Role of Biofuels and Other Factors in Increasing Farm and Food Prices: A 
Review of Recent Developments with a Focus on Feed Grain Markets and Market Prospects. 

https://doi.org/10.1016/j.gie.2008.05.046
https://www.actionaid.org.uk/sites/default/files/doc_lib/meals_per_gallon_final.pdf
https://www.actionaid.org.uk/sites/default/files/doc_lib/meals_per_gallon_final.pdf
https://www.ers.usda.gov/amber-waves/2022/december/examining-record-soybean-oil-prices-in-2021-22/
https://www.ers.usda.gov/amber-waves/2022/december/examining-record-soybean-oil-prices-in-2021-22/
https://doi.org/10.1080/0951274032000175770
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1646794
https://doi.org/10.1177/0956247819863246/ASSET/IMAGES/10.1177_0956247819863246-IMG1.PNG
https://doi.org/10.1177/0956247819863246/ASSET/IMAGES/10.1177_0956247819863246-IMG1.PNG
https://doi.org/10.2499/0896299147
https://doi.org/10.2499/0896299147
https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-Biomasseherstellung/Evaluationsbericht_2021.html
https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-Biomasseherstellung/Evaluationsbericht_2021.html
https://doi.org/10.1016/J.GFS.2017.12.001
https://cgspace.cgiar.org/handle/10568/119617
https://cgspace.cgiar.org/handle/10568/119617
https://doi.org/10.1111/sjoe.12177
https://doi.org/10.1111/sjoe.12177
https://doi.org/10.1016/j.foodpol.2021.102164
https://doi.org/10.1016/j.foodpol.2021.102164


www.cerulogy.com	 47

How does biofuel demand affect food markets?

http://www.globalbioenergy.org/uploads/media/0806_Keith_Collins_-_The_Role_of_Biofuels_
and_Other_Factors.pdf
Committee on Agriculture and Rural Development. (2011, February 4). The EU protein deficit: 
what solution for a long-standing problem? | A7-0026/2011 | European Parliament. https://
www.europarl.europa.eu/doceo/document/A-7-2011-0026_EN.html
Condon, N., Klemick, H., & Wolverton, A. (2015). Impacts of ethanol policy on corn prices: 
A review and meta-analysis of recent evidence. Food Policy, 51, 63–73. https://doi.
org/10.1016/j.foodpol.2014.12.007
Cororaton, C. B., Timilsina, G., & Mevel, S. (2010). Impacts of Large Scale Expansion of Biofuels 
on Global Poverty and Income Distribution. World Bank.
Coulibaly, A. (2013). The Food Price Increase of 2010-2011: Causes and Impacts. https://
publications.gc.ca/collections/collection_2016/bdp-lop/bp/YM32-2-2013-2-eng.pdf
Dawe, D. (2010). The Rice Crisis: Markets, Policies and Food Security. The Food 
and Agriculture Organization of the United Nations and Earthscan. https://doi.
org/10.4324/9781849776684
de Gorter, H., Drabik, D., & Just, D. R. (2013). How biofuels policies affect the level of grains 
and oilseed prices: Theory, models and evidence. Global Food Security, 2(2), 82–88. https://
doi.org/10.1016/j.gfs.2013.04.005
De Hoyos, R. E., & Medvedev, D. (2009). Poverty Effects of Higher Food Prices (Issue March). 
World Bank Development Prospects Group.
Dufey, A. (2006). Biofuels production, trade and sustainable development: emerging issues, 
International Institute for Environment and Development, London. 2.
Durham, C., Davies, G., & Bhattacharyya, T. (2012). Can biofuels policy work for food 
security? An analytical paper for discussion. www.defra.gov.ukwww.defra.gov.uk/evidence/
series
Dutch Emissions Authority. (2022). Rapportage Energie voor Vervoer in Nederland 2021. 
53. https://www.emissieautoriteit.nl/onderwerpen/algemeen-hernieuwbare-energie-voor-
vervoer/documenten/publicatie/2022/07/01/totaalrapportage-energie-voor-vervoer-2021
European Commission. (2022). Safeguarding food security and reinforcing the resilience 
of food systems. https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/
key_policies/documents/safeguarding-food-security-reinforcing-resilience-food-systems.
pdf%0Ahttps://agriculture.ec.europa.eu/system/files/2022-03/safeguarding-food-security-
reinforcing-r
FAO. (2001a). Food Balance Sheets - a handbook. https://www.fao.org/3/X9892E/X9892E00.
htm#TopOfPage
FAO. (2001b). Human energy requirements (Vol. 0).
FAO. (2023). World Food Situation | FAO Food Price Index . https://www.fao.org/worldfood-
situation/foodpricesindex/en/
FAO, IFAD, UNICEF, WFP, & WHO. (2022). The State of Food Security and Nutrition in the 
World 2022. In The State of Food Security and Nutrition in the World 2022. FAO. https://doi.
org/10.4060/cc0639en
Flach, B., Lieberz, S., & Bolla, S. (2022). EU-28 Biofuels Annual 2022.

http://www.cerulogy.com
http://www.globalbioenergy.org/uploads/media/0806_Keith_Collins_-_The_Role_of_Biofuels_and_Other_Factors.pdf
http://www.globalbioenergy.org/uploads/media/0806_Keith_Collins_-_The_Role_of_Biofuels_and_Other_Factors.pdf
https://www.europarl.europa.eu/doceo/document/A-7-2011-0026_EN.html
https://www.europarl.europa.eu/doceo/document/A-7-2011-0026_EN.html
https://doi.org/10.1016/j.foodpol.2014.12.007
https://doi.org/10.1016/j.foodpol.2014.12.007
https://publications.gc.ca/collections/collection_2016/bdp-lop/bp/YM32-2-2013-2-eng.pdf
https://publications.gc.ca/collections/collection_2016/bdp-lop/bp/YM32-2-2013-2-eng.pdf
https://doi.org/10.4324/9781849776684
https://doi.org/10.4324/9781849776684
https://doi.org/10.1016/j.gfs.2013.04.005
https://doi.org/10.1016/j.gfs.2013.04.005
http://www.defra.gov.ukwww.defra.gov.uk/evidence/series
http://www.defra.gov.ukwww.defra.gov.uk/evidence/series
https://www.emissieautoriteit.nl/onderwerpen/algemeen-hernieuwbare-energie-voor-vervoer/documenten/publicatie/2022/07/01/totaalrapportage-energie-voor-vervoer-2021
https://www.emissieautoriteit.nl/onderwerpen/algemeen-hernieuwbare-energie-voor-vervoer/documenten/publicatie/2022/07/01/totaalrapportage-energie-voor-vervoer-2021
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/safeguarding-food-security-reinforcing-resilience-food-systems.pdf%0Ahttps
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/safeguarding-food-security-reinforcing-resilience-food-systems.pdf%0Ahttps
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/safeguarding-food-security-reinforcing-resilience-food-systems.pdf%0Ahttps
http://agriculture.ec.europa.eu/system/files/2022-03/safeguarding-food-security-reinforcing-r
http://agriculture.ec.europa.eu/system/files/2022-03/safeguarding-food-security-reinforcing-r
https://www.fao.org/3/X9892E/X9892E00.htm#TopOfPage
https://www.fao.org/3/X9892E/X9892E00.htm#TopOfPage
https://www.fao.org/worldfoodsituation/foodpricesindex/en/
https://www.fao.org/worldfoodsituation/foodpricesindex/en/
https://doi.org/10.4060/cc0639en
https://doi.org/10.4060/cc0639en


 48� © 2023 Cerulogy 

How does biofuel demand affect food markets?

Galtier, F. (2022). Intervention on biofuels and the Japan WTO rice stock to stabilise world 
food prices. Perspective, 59, 1–4. https://doi.org/10.19182/perspective/36954
Gecan, R., Johansson, R., FitzGerald, K., Kile, J., Moore, D., & Papenfuss, S. (2009). The Impact 
of Ethanol Use on Food Prices and Greenhouse-Gas Emissions. April, 26. https://www.cbo.
gov/sites/default/files/111th-congress-2009-2010/reports/04-08-ethanol.pdf
Gerveni, M., Hubbs, T., & Irwin,  and S. (2023). Overview of the Production Capacity of 
U.S. Renewable Diesel Plants through December 2022. Farmdoc Daily, 13(42). https://
farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-
diesel-plants-through-december-2022.html
Gilbert, C. L. (2010). How to understand high food prices. Journal of Agricultural Economics, 
61(2), 398–425. https://doi.org/10.1111/j.1477-9552.2010.00248.x
Gilbert, C. L., & Mugera, H. K. (2014). Food Commodity Prices Volatility : The Role of Biofuels. 
200–212.
Glauber, J., & Laborde, D. (2022, April 12). Do No Harm: Measured policy responses are 
key to addressing food security impacts of the Ukraine crisis. IFPRI Blog. https://www.ifpri.
org/blog/do-no-harm-measured-policy-responses-are-key-addressing-food-security-im-
pacts-ukraine-crisis
Glauber, J., Laborde, D., & Mamun, A. (2022, May 3). The impact of the Ukraine crisis on the 
global vegetable oil market. IFPRI. https://www.ifpri.org/blog/impact-ukraine-crisis-global-
vegetable-oil-market
Graziano da Silva, J. (2015). How biofuels can increase food security. World Economic Forum. 
https://www.weforum.org/agenda/2015/06/how-biofuels-can-increase-food-security/
Hausman, C., Auffhammer, M., & Berck, P. (2012). Farm Acreage Shocks and Crop Prices: 
An SVAR Approach to Understanding the Impacts of Biofuels. Environmental and Resource 
Economics, 53(1), 117–136. https://doi.org/10.1007/s10640-012-9550-x
Hazzledine, M., Pine, A., Mackinson, I., Ratcliffe, J., Salmon, L., Pine, A., Mackinson, I., a, P., 
Mackinson, I., Ratcliffe, J., & Salmon, L. (2011). Estimating displacement ratios of wheat DDGS 
in animal feed rations in Great Britain. The International Council …, 1–19. http://www.theicct.
org/estimating-displacement-ratios-wheat-ddgs-animal-feed-rations-great-britain
Headey, D., & Fan, S. (2010). Reflections on the Global Food Crisis: How Did It Happen? How 
Has It Hurt? And How Can We Prevent the Next One? In Research Monogram. International 
Food Policy Research Institute (IFPRI). (Vol. 165). International Food Policy Research Institute. 
https://doi.org/10.2499/9780896291782RM165
Hertel, T. W., & Beckman, J. (2012). Commodity Price Volatility in the Biofuel Era: An 
Examination of the Linkage between Energy and Agricultural Markets. In J. S. Graff Zivin & J. 
M. Perloff (Eds.), The Intended and Unintended Effects of U.S. Agricultural and Biotechnology 
Policies (pp. 189–221). National Bureau of Economic Research, Inc. http://ideas.repec.org/h/
nbr/nberch/12113.html
HLPE. (2013). Biofuels and Food Security (Issue June). http://www.fao.org/fileadmin/user_
upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-5_Biofuels_and_food_security.pdf
Hochman, G., Kaplan, S., Rajagopal, D., & Zilberman, D. (2012). Biofuel and Food-Commodity 
Prices. Agriculture, 2(4), 272–281. https://doi.org/10.3390/agriculture2030272

https://doi.org/10.19182/perspective/36954
https://www.cbo.gov/sites/default/files/111th-congress-2009-2010/reports/04-08-ethanol.pdf
https://www.cbo.gov/sites/default/files/111th-congress-2009-2010/reports/04-08-ethanol.pdf
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
https://farmdocdaily.illinois.edu/2023/03/overview-of-the-production-capacity-of-u-s-renewable-diesel-plants-through-december-2022.html
https://doi.org/10.1111/j.1477-9552.2010.00248.x
https://www.ifpri.org/blog/do-no-harm-measured-policy-responses-are-key-addressing-food-security-impacts-ukraine-crisis
https://www.ifpri.org/blog/do-no-harm-measured-policy-responses-are-key-addressing-food-security-impacts-ukraine-crisis
https://www.ifpri.org/blog/do-no-harm-measured-policy-responses-are-key-addressing-food-security-impacts-ukraine-crisis
https://www.ifpri.org/blog/impact-ukraine-crisis-global-vegetable-oil-market
https://www.ifpri.org/blog/impact-ukraine-crisis-global-vegetable-oil-market
https://www.weforum.org/agenda/2015/06/how-biofuels-can-increase-food-security/
https://doi.org/10.1007/s10640-012-9550-x
http://www.theicct.org/estimating-displacement-ratios-wheat-ddgs-animal-feed-rations-great-britain
http://www.theicct.org/estimating-displacement-ratios-wheat-ddgs-animal-feed-rations-great-britain
https://doi.org/10.2499/9780896291782RM165
http://ideas.repec.org/h/nbr/nberch/12113.html
http://ideas.repec.org/h/nbr/nberch/12113.html
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-5_Biofuels_and_food_security.pdf
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-Report-5_Biofuels_and_food_security.pdf
https://doi.org/10.3390/agriculture2030272


www.cerulogy.com	 49

How does biofuel demand affect food markets?

Hochman, G., Rajagopal, D., Timilsina, G. R., & Zilberman, D. (2011). The role of inventory 
adjustments in quantifying factors causing food price inflation. World Bank Policy Research 
Working Papers, August. https://doi.org/10.1596/1813-9450-5744
Hofstrand, D. (2023). Tracking the Profitability of Soybean Production. Ag Decision Maker. 
https://www.extension.iastate.edu/agdm/crops/html/a1-86.html
Ivanic, M., & Martin, W. (2008). Implications of higher global food prices for poverty in 
low-income countries. Agricultural Economics, 39(s1), 405–416. https://doi.org/10.1111/j.1574-
0862.2008.00347.x
Kalkuhl, M., von Braun, J., & Torero, M. (2016). Volatile and extreme food prices, food security, 
and policy: An overview. Food Price Volatility and Its Implications for Food Security and 
Policy, 3–31. https://doi.org/10.1007/978-3-319-28201-5_1/FIGURES/3
Kretschmer, B., Bowyer, C., & Buckwell, A. (2012). EU biofuel use and agricultural commodity 
prices: a review of the evidence base (Issue June). Institute for European Environmental 
Policy (IEEP). https://ieep.eu/publications/biofuels-and-agricultural-commodity-prices-a-
review-of-the-evidence-base
Laborde, D. (2011a). Assessing the land use change consequences of European biofuel 
policies. In International Food Policy Research Institute (IFPRI) (Issue October). European 
Commission. https://doi.org/Specific Contract No SI2. 580403
Laborde, D. (2011b). Domestic Policies in a Globalized World: What You Do is What I Get . 
Food Policy, January, 1–7.
Lipsky, J. (2008). Commodity Prices and Global Inflation, Remarks by John Lipsky, First Deputy 
Managing Director, International Monetary Fund. International Monetary Fund. http://www.
imf.org/en/News/Articles/2015/09/28/04/53/sp050808
Malins, C. (2013). Vegetable oil markets and the EU biofuel mandate (Issue February). 
International Council on Clean Transportation.
Malins, C. (2017). Thought for Food - A review of the interaction between biofuel consump-
tion and food markets. Cerulogy. http://www.cerulogy.com/food-and-fuel/thought-for-food/
Malins, C., & Sandford, C. (2022). Animal, vegetable or mineral (oil)? https://cerulogy.
com/2022/animal-vegetable-or-mineral-oil/
Malins, C., Searle, S. Y., & Baral, A. (2014). A Guide for the Perplexed to the Indirect Effects 
of Biofuels Production. September, 1–166. http://www.theicct.org/guide-perplexed-indirect-
effects-biofuels-production
Maltais, K. (2021). Renewable-Fuel Push Drives Soyoil Prices to Record High - WSJ. Wall Street 
Journal. https://www.wsj.com/articles/renewable-fuel-push-drives-soyoil-prices-to-record-
high-11622980800
Miller, N., Christensen, A., Park, J., Baral, A., Malins, C., & Searle, S. Y. (2013). Measuring and 
addressing investment risk in the second-generation biofuels industry. http://www.theicct.
org/addressing-investment-risk-biofuels
Ministere de la Transition Ecologique. (2021). Panorama 2020 Biocarburants incorpores dans 
les carburants en France. https://www.ecologie.gouv.fr/sites/default/files/Panorama 2020 
des biocarburants incorporés en France.pdf
Mueller, S. A., Anderson, J. E., & Wallington, T. J. (2011). Impact of biofuel production and 
other supply and demand factors on food price increases in 2008. Biomass and Bioenergy, 
35(5), 1623–1632. https://doi.org/10.1016/j.biombioe.2011.01.030

http://www.cerulogy.com
https://doi.org/10.1596/1813-9450-5744
https://www.extension.iastate.edu/agdm/crops/html/a1-86.html
https://doi.org/10.1111/j.1574-0862.2008.00347.x
https://doi.org/10.1111/j.1574-0862.2008.00347.x
https://doi.org/10.1007/978-3-319-28201-5_1/FIGURES/3
https://ieep.eu/publications/biofuels-and-agricultural-commodity-prices-a-review-of-the-evidence-base
https://ieep.eu/publications/biofuels-and-agricultural-commodity-prices-a-review-of-the-evidence-base
https://doi.org/Specific
http://www.imf.org/en/News/Articles/2015/09/28/04/53/sp050808
http://www.imf.org/en/News/Articles/2015/09/28/04/53/sp050808
http://www.cerulogy.com/food-and-fuel/thought-for-food/
https://cerulogy.com/2022/animal-vegetable-or-mineral-oil/
https://cerulogy.com/2022/animal-vegetable-or-mineral-oil/
http://www.theicct.org/guide-perplexed-indirect-effects-biofuels-production
http://www.theicct.org/guide-perplexed-indirect-effects-biofuels-production
https://www.wsj.com/articles/renewable-fuel-push-drives-soyoil-prices-to-record-high-11622980800
https://www.wsj.com/articles/renewable-fuel-push-drives-soyoil-prices-to-record-high-11622980800
http://www.theicct.org/addressing-investment-risk-biofuels
http://www.theicct.org/addressing-investment-risk-biofuels
https://www.ecologie.gouv.fr/sites/default/files/Panorama
https://doi.org/10.1016/j.biombioe.2011.01.030


 50� © 2023 Cerulogy 

How does biofuel demand affect food markets?

Muscat, A., de Olde, E. M., Candel, J. J. L., de Boer, I. J. M., & Ripoll-Bosch, R. (2022). The 
Promised Land: Contrasting frames of marginal land in the European Union. Land Use Policy, 
112, 105860. https://doi.org/10.1016/j.landusepol.2021.105860
National Research Council. (2011). Renewable Fuel Standard: Potential Economic 
and Environmental Effects of U.S. Biofuel Policy. National Academies Press. https://doi.
org/10.17226/13105
OECD-FAO. (2023). OECD-FAO Agricultural Outlook 2022-2031 (OECD-FAO Agricultural 
Outlook). OECD. https://doi.org/10.1787/19991142
OECD. (2008). Rising Food Prices: causes and consequences. OECD Publishing. https://doi.
org/10.1126/science.180.4084.371
Peña-López, I. (2008). Global economic prospects 2008: Technology diffusion in the 
developing world. The World Bank. https://books.google.co.uk/books?id=cEaRZHO1Bh0C&p
g=PA41&lpg=PA41&dq=%22While+biofuels+have+thus+far+had+little+impact+on+crude+oil
+prices,+they+have+already+had+large+effects+on+prices+of+commodities+used+as+feed
stocks+for+biofuels%22&source=bl&ots=ZQz8_
Persson, U. M. (2014). The Impact of Biofuel Demand on Agricultural Commodity Prices: A 
Systematic Review. Advances in Bioenergy: The Sustainability Challenge, 465–482. https://
doi.org/10.1002/9781118957844.ch30
Pfuderer, S., Davies, G., & Mitchell, I. (2010). The role of demand for biofuel in the agricultural 
commodity price spikes of 2007/08.
Renzaho, A. M. N., Kamara, J. K., & Toole, M. (2017). Biofuel production and its impact on 
food security in low and middle income countries: Implications for the post-2015 sustainable 
development goals. Renewable and Sustainable Energy Reviews, 78, 503–516. https://doi.
org/10.1016/J.RSER.2017.04.072
Roberts, M. J., & Schlenker, W. (2010). Identifying supply and demand elasticities of agricul-
tural commodities: implications for the US ethanol mandate. National Bureau of Economic 
Research Working Paper Series, No. 15921. http://www.nber.org/papers/w15921 http://www.
nber.org/papers/w15921.pdf
Rosegrant, M. (2008). Biofuels and grain prices: impacts and policy responses. International 
Food Policy Research Institute, 1–4. http://www.grid.unep.ch/FP2011/step1/pdf/004_
Rosegrant_2008.pdf
Slayton, T. (2009). Rice Crisis Forensics: How Asian Governments Carelessly Set the World Rice 
Market on Fire. Development, 163, 43. https://doi.org/10.2139/ssrn.1392418
Stöhr, R., & Schumacher, K. (2013). The History of the European Grain Market. http://www.
coceral.com/data/1378127334The history of the European grain market.pdf
Stratas Advisors. (2020). Overcapacity Looms as More and More US Refiners Enter Renewable 
Diesel Market. https://stratasadvisors.com/Insights/2020/06112020LCFS-RD-Investment
Sumner, D. A. (2009). Recent Commodity Prices Movements in Historical Perspective. 
American Journal of Agricultural Economics, 91(5), 1250–1256. https://doi.org/10.1111/j.l467-
8276.2009.01292.x
Tadasse, G., Algieri, B., Kalkuhl, M., & von Braun, J. (2016). Drivers and Triggers of International 
Food Price Spikes and Volatility. In Food Price Volatility and Its Implications for Food Security 
and Policy (pp. 59–82). Springer International Publishing. https://doi.org/10.1007/978-3-319-
28201-5_3

https://doi.org/10.1016/j.landusepol.2021.105860
https://doi.org/10.17226/13105
https://doi.org/10.17226/13105
https://doi.org/10.1787/19991142
https://doi.org/10.1126/science.180.4084.371
https://doi.org/10.1126/science.180.4084.371
https://books.google.co.uk/books?id=cEaRZHO1Bh0C&pg=PA41&lpg=PA41&dq=%22While+biofuels+have+thus+far+had+little+impact+on+crude+oil+prices,+they+have+already+had+large+effects+on+prices+of+commodities+used+as+feedstocks+for+biofuels%22&source=bl&ots=ZQz8_
https://books.google.co.uk/books?id=cEaRZHO1Bh0C&pg=PA41&lpg=PA41&dq=%22While+biofuels+have+thus+far+had+little+impact+on+crude+oil+prices,+they+have+already+had+large+effects+on+prices+of+commodities+used+as+feedstocks+for+biofuels%22&source=bl&ots=ZQz8_
https://books.google.co.uk/books?id=cEaRZHO1Bh0C&pg=PA41&lpg=PA41&dq=%22While+biofuels+have+thus+far+had+little+impact+on+crude+oil+prices,+they+have+already+had+large+effects+on+prices+of+commodities+used+as+feedstocks+for+biofuels%22&source=bl&ots=ZQz8_
https://books.google.co.uk/books?id=cEaRZHO1Bh0C&pg=PA41&lpg=PA41&dq=%22While+biofuels+have+thus+far+had+little+impact+on+crude+oil+prices,+they+have+already+had+large+effects+on+prices+of+commodities+used+as+feedstocks+for+biofuels%22&source=bl&ots=ZQz8_
https://doi.org/10.1002/9781118957844.ch30
https://doi.org/10.1002/9781118957844.ch30
https://doi.org/10.1016/J.RSER.2017.04.072
https://doi.org/10.1016/J.RSER.2017.04.072
http://www.nber.org/papers/w15921
http://www.nber.org/papers/w15921.pdf
http://www.nber.org/papers/w15921.pdf
http://www.grid.unep.ch/FP2011/step1/pdf/004_Rosegrant_2008.pdf
http://www.grid.unep.ch/FP2011/step1/pdf/004_Rosegrant_2008.pdf
https://doi.org/10.2139/ssrn.1392418
http://www.coceral.com/data/1378127334The
http://www.coceral.com/data/1378127334The
https://stratasadvisors.com/Insights/2020/06112020LCFS-RD-Investment
https://doi.org/10.1111/j.l467-8276.2009.01292.x
https://doi.org/10.1111/j.l467-8276.2009.01292.x
https://doi.org/10.1007/978-3-319-28201-5_3
https://doi.org/10.1007/978-3-319-28201-5_3


www.cerulogy.com	 51

How does biofuel demand affect food markets?

Terazono, E., & Jacobs, J. (2021). ‘Diesel vs doughnuts’: new biofuel refineries squeeze US 
food industry | Financial Times. Financial Times. https://www.ft.com/content/b5839a04-a06a-
49c1-8622-2974cbb9a84a
Timmer, C. P. (2008). Causes of High Food Prices. Asian Development Bank Economics 
Working Paper Series No. 128, 128. http://www.adb.org/publications/causes-high-food-prices
To, H., & Grafton, R. Q. (2015). Oil prices, biofuels production and food security: past trends 
and future challenges. Food Security, 7(2), 323–336. https://doi.org/10.1007/s12571-015-
0438-9
Transport & Environment. (2022). Food not fuel (Issue March). https://www.transportenviron-
ment.org/wp-content/uploads/2022/03/202203_Food_not_Fuels-1.pdf
Trostle, R. (2008). A Report from the Economic Research Service Global Agricultural Supply 
and Demand : Factors Contributing to the Recent Increase in Food.
U.S. EIA. (2021, July 21). This Week In Petroleum, 21 July 2021. https://www.eia.gov/petroleum/
weekly/archive/2021/210721/includes/analysis_print.php
UN Food and Agriculture Organisation. (2022). FAOstat. FAOstat. http://www.fao.org/faostat/
en/#data/QC
USDA ERS. (2021). Percent of consumer expenditures spent on food, alcoholic beverages, 
and tobacco that were consumed at home, by selected countries, 2020. USDA Economic 
Research Service. https://www.ers.usda.gov/media/e2pbwgyg/2015-2020-food-spending_
update-july-2021.xlsx
USDA ERS. (2023). Food Prices and Spending. https://www.ers.usda.gov/data-products/
ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/?topicId=2b168260-
a717-4708-a264-cb354e815c67
Valin, H., Peters, D., van den Berg, M., Frank, S., Havlík, P., Forsell, N., & Hamelinck, C. N. 
(2015). The land use change impact of biofuels consumed in the EU - Quantification of area 
and greenhouse gas impacts (Issue 2015). European Commission.
Wahab, A. G., & Harrison, T. (2022). Biofuels Annual - Malaysia (No. MY2022-0008). https://
apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels 
Annual_Kuala Lumpur_Malaysia_MY2022-0008.pdf
Wiggins, S., Keats, S., & Compton, J. (2010). What caused the food price spike of 2007/08? 
Lessons for world cereals markets (Vol. 44, Issue 0). Overseas Development Institute. https://
www.odi.org/resources/docs/6103.pdf
Wiggins, S., & Mcdonald, S. (2008). Review of the indirect effects of biofuels : Economic 
benefits and food insecurity. Nutrition, June, 158. www.odi.org.uk
World Bank. (2023). Commodity Markets - “Pink Sheet.” https://www.worldbank.org/en/
research/commodity-markets
Wright, B. (2009). International Grain Reserves And Other Instruments To Address Volatility In 
Grain Markets. https://doi.org/10.1596/1813-9450-5028
Wright, B. (2011). The economics of grain price volatility. Applied Economic Perspectives and 
Policy, 33(1), 32–58. https://doi.org/10.1093/aepp/ppq033
Ziegler, J. (2013, November 26). Burning food crops to produce biofuels is a crime against 
humanity | Global development | The Guardian. Guardian. https://www.theguardian.com/
global-development/poverty-matters/2013/nov/26/burning-food-crops-biofuels-crime-huma-
nity

http://www.cerulogy.com
https://www.ft.com/content/b5839a04-a06a-49c1-8622-2974cbb9a84a
https://www.ft.com/content/b5839a04-a06a-49c1-8622-2974cbb9a84a
http://www.adb.org/publications/causes-high-food-prices
https://doi.org/10.1007/s12571-015-0438-9
https://doi.org/10.1007/s12571-015-0438-9
https://www.transportenvironment.org/wp-content/uploads/2022/03/202203_Food_not_Fuels-1.pdf
https://www.transportenvironment.org/wp-content/uploads/2022/03/202203_Food_not_Fuels-1.pdf
https://www.eia.gov/petroleum/weekly/archive/2021/210721/includes/analysis_print.php
https://www.eia.gov/petroleum/weekly/archive/2021/210721/includes/analysis_print.php
http://www.fao.org/faostat/en/#data/QC
http://www.fao.org/faostat/en/#data/QC
https://www.ers.usda.gov/media/e2pbwgyg/2015-2020-food-spending_update-july-2021.xlsx
https://www.ers.usda.gov/media/e2pbwgyg/2015-2020-food-spending_update-july-2021.xlsx
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/?topicId=2b168260-a717-4708-a264-cb354e815c67
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/?topicId=2b168260-a717-4708-a264-cb354e815c67
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and-spending/?topicId=2b168260-a717-4708-a264-cb354e815c67
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Biofuels
https://www.odi.org/resources/docs/6103.pdf
https://www.odi.org/resources/docs/6103.pdf
http://www.odi.org.uk
https://www.worldbank.org/en/research/commodity-markets
https://www.worldbank.org/en/research/commodity-markets
https://doi.org/10.1596/1813-9450-5028
https://doi.org/10.1093/aepp/ppq033
https://www.theguardian.com/global-development/poverty-matters/2013/nov/26/burning-food-crops-biofuels-crime-humanity
https://www.theguardian.com/global-development/poverty-matters/2013/nov/26/burning-food-crops-biofuels-crime-humanity
https://www.theguardian.com/global-development/poverty-matters/2013/nov/26/burning-food-crops-biofuels-crime-humanity


© Cerulogy, 2023


	Executive summary 
	1.	Glossary of abbreviations
	2.	Introduction 
	3.	Food prices 
	3.1.	Short-term: food price crises
	3.2.	Longer-term: equilibrium prices
	3.3.	Destabilisation: food price volatility

	4.	Food security and welfare
	5.	Unpicking the debate
	5.1.	Biofuels and the war in Ukraine
	5.2.	‘Let them eat oilseed cake’ – food vs fuel or food and fuel? 
	5.3.	Descending from the peak

	6.	Food commodities used for fuel in selected EU Member States
	6.1.	Germany
	6.2.	France
	6.3.	Netherlands
	6.4.	Belgium 

	7.	Discussion
	7.1.	Could the relationship between biofuels and food markets be made less problematic? 
	7.2.	Conclusions on food vs fuel

	8.	References

