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Executive Summary

Biofuels are fuels produced from biomass materials, such as crops or residues of
different processes. Their increasing interest and production is due to its potential
to be an alternative to fossil fuels. However, their scarcity and environmental
impact makes them unsuitable as a definitive solution.

As biofuels are incentivised in the Renewable Energy Directive and have specific
targets, many companies are investing in this new technology that can be used in
any means of transport. But not all biofuels are the same. Some of them have a
worse greenhouse gas impact than fossil fuels, because of indirect land use change.
This is the case of crop based biofuels. Other biofuels produced from used cooking
oil are potentially fraudulent, scarce in supply and require more transparency.
Animal fats used for biofuels are used in other sectors and its alternatives can be
harmful for the environment. Biofuels, in addition, still produce NOx emissions
because of the combustion, which are harmful for human health.

Biofuel production grew by 37,6% from 2022 to 2023, with HVO increasing
fourfold and HEFA production going from 64 m3 to 25.221 in the same time.
745.061,23 m3 or 35% of feedstocks of all biofuels produced in Spain in 2023
were unsustainable, coming from crop based feedstocks. The rest were made of
UCO and other kinds of waste, which are also of dubious sustainability.

STATE OF BIOFUELS IN SPAIN
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Energy independence is not a great argument in favour of them either. Most
feedstocks come from outside Spain: 75% of biodiesel and 86,36% of HVO come
only from China, Indonesia and Malaysia; 55,4% of bioethanol feedstocks come
from Ukraine, Brazil and Romania. Moreover, the Spanish-produced bioethanol and
HVO share decreased from 2022 to 2023, while Chinese HVO increased from 8 to
13%.

Most biofuels are currently used in road transport and only 0.00002% are used
in aviation. Repsol and Cepsa, as well as BP, have or are building several
factories in Spain with great prospects for biofuels production, mainly focused on
biofuels coming from waste. There are also smaller-scale projects based on local
waste that can have an interesting impact on a social level, and that do not pose a
great environmental risk.

For the ecological transition, fossil fuels burning needs to be reduced to the
minimum. According to CORES, 57.045.623 tons of fossil fuels were consumed in
Spain in 202392. But the largest projects in Spain, analysed in this report, estimate
up to 3.850.000 tons of biofuel production annually, leaving a huge gap between
the supply and demand of fuel and showing the clear necessity to reduce the
demand. Electrification is the most efficient alternative to fossil fuels, but some
sectors are very difficult to electrify, such as aviation and shipping. It is in this
context where new fuels come through as a solution, but their development
must be done carefully, considering all the alternatives and their
environmental consequences.

STATE OF BIOFUELS IN SPAIN
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Crop based biofuels must be phased out and should be no part of the ecological
transition. Transparency must be strengthened for advanced biofuels and their
feedstocks must not be substituted by worse alternatives in other industries.

Renewable Fuels of Non-Biological Origin (RFNBOs) have great future provisions,
but are less developed, more expensive and still need more research. In order
to achieve a sustainable transport sector, the supply of these new fuels must be
combined with a control of the demand, to reduce the possibilities of harmful
practices to be carried out as a solution, and their use must be prioritised to the
sectors that really need them.

This report aims to answer the main questions that people need to know about
biofuels and their environmental consequences, looking at the particular
scenario of Spain. Public data has been used to analyse the production and use

of biofuels in Spain and a bibliographic research to find the latest regulation
and the most relevant projects on the production side, focusing on Repsol and

Cepsa.

STATE OF BIOFUELS IN SPAIN
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What are
biofuels?

Biofuels are fuels produced from biomass materials, such as crops or residues of
different processes '. They are divided into different types.

¢ First generation:
They are produced from crop feedstocks, such as sugar cane, palm, soybeans,
corn, and rapeseed.

e Second generation (or advanced biofuels):
They are derived from lignocellulosic biomass, nonfood crop feedstocks,
agricultural and forest residues, and industrial wastes .

¢ Third generation:
They are produced from algae, sewage sludge, and municipal solid waste *.

e Fourth generation:
biofuels aim to utilise genetically optimised feedstocks that are designed to
enhance capture of carbon dioxide °.

First and second generation biofuels are the most popular '3, and this report
will be focused on them two. Biofuels can be used instead of fossil fuels in most of

current transportation, such as cars, shipping, trucks and aviation.

They are increasingly produced in Europe and the Renewable Energy Directive
(RED) of the European Union counts them as renewable energy in its targets.

STATE OF BIOFUELS IN SPAIN
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The main biofuel types analysed in this report regarding the process through which
they are made are:
o Biodiesel: Methyl or ethyl ester produced from fats of vegetable or animal
origin.
e HVO: Oils and fats thermochemically treated with hydrogen.
e HEFA: Hydroprocessed esters and fatty acids.
e Bioethanol: Ethyl alcohol produced from agricultural or vegetable products,
whether used as such or after chemical modification or transformation .

Environmental
consequences of biofuels

Biofuels are incentivized by the RED as part of renewable energy that works
towards the ecological transition and substitutes the consumption of fossil fuels.
Biofuels are sometimes estimated to reduce 90% of carbon emissions °. The
predictions consider biofuels a great part of the transition, especially for aviation,
shipping and heavy trucks, as seen in Figure 1 *%. The International Environmental
Agency (IEA) estimates that for a net zero 2050, biofuels have to increase in
production, from the current 4% yearly to 11%, producing up to the 11 EJ that are
projected in the 2030 scenario 8. However, many biofuels are not good for the
environment but rather the opposite.
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CROP BASED BIOFUELS

Crop based biofuels, especially palm and soy, can cause more carbon emissions
than conventional fossil fuels ', because of their indirect land use change (ILUC).
Massive plantations of palm and soy have provoked deforestation and liberated old
carbon sinks that are very difficult to capture again, increasing climate change.

Moreover, this change of landscape has impacts on the ecosystem, reducing
biodiversity and all its positive effects. These consequences have been especially
critical in Indonesia for palm and Brazil for soy. Brazil is suffering a great change in
savannah landscapes such as Cerrado or Chaco, while increasing soybean yields*,
up to 20% in the last 5 years, as seen in Figure 3 and Table 162.

Figure 2 points out all the territory used from 2019 to 2021 in soy production. First
generation biofuels also have a great water footprint, due to both the crop and the
processing part *®. These biofuels account for 20 to 30% of the water footprint of
energy production and consumption.
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Figure 2: Soybean production in Brazil. Figure 3: Brazil Soybean Yields.
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Market Area Production Yield
Year (1000 Ha) (1000 Tons) (T/Ha)

2013/2014 30,100 86,200 29
2014/2015 32,100 97,100 3.0
2015/2016 33,300 95,700 29
2016/2017 33,900 114,900 34
2017/2018 35,150 123,400 35
2018/2019 35,900 120,500 3.4
2019/2020 36,900 128,500 3.5
2020/2021 39,500 139,500 35
2021/2022 41,600 130,500 31
2022/2023 44 600 162,000 36
2023/2024 45900 155,000 34
5-year Average

2018/19 - 2022/23 $0.700 136,200 34
Percent Change

From 5 Year 16 14 -1
Average (%)

PS&D Online undated on March 8. 2024

Table I Area, production and yield by market year in Brazil. Source of figure 2 and 3,
and table 1. Source: IPAD US Department of Agriculture.®

USED COOKING OIL (UCO) BIOFUELS

Second generation biofuels such as used cooking oil (UCO) or animal fats are said to
promote a circular economy, to reduce energy dependency and to save lots of
emissions . Regarding the energy dependency, UCO biofuels production is on the
rise in Europe but 80% of the feedstocks are imported, coming mostly from Asia,
and concretely 60% from China ’. Actually, a recent report by T&E suggests that
Europe is already consuming four times more UCO than its collecting potential
and eight times more than it collects '%. To fill this gap, Asian UCO is currently
largely imported. Malaysia, for example, says it is collecting a third of what it says it
is exporting, which raises suspicion of fraud. China, which exports around three
quarters of European UCO, is increasing its demand for biofuels, challenging their
own production demand and the possibility of using palm oil.

Additionally, there is a risk of fraud when importing UCO, as the EU biofuels
industry has detected virgin palm oil sold as used 7, therefore transforming the
positive environmental effects of using waste into the terrible ILUC consequences
palm oil production has.

STATE OF BIOFUELS IN SPAIN
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Compromising the UCO biofuels growth to the actual supply of the feedstock,
and dealing with subsequent issues such as fraud or shortage threatens the
actual sustainability of these biofuels.

ANIMAL FATS BIOFUELS

On the other hand, animal fats have also grown a lot recently with a 60% increase
between 2021 and 2022 ’,increasing the dependence on other countries for this
feedstock. Animal fats were used in other industries such as oleochemical and pets
8 which threatens the provision of this material in these industries and incentivises
its substitution by, most probably, palm oil. Animal fats classification in the biofuels
market is doubtful, with possible fraud when classifying categories 1 and 2, and
category 3. This implies that animal fats CO2 emissions can be up to 1.7 times
larger than conventional diesel.

Impact

Figure 4 shows how some biofuels, in this case all suitable for aviation, can have
way higher greenhouse gas emissions than conventional jet fuel, and showing how
crop based biofuels, especially soy and palm, have way higher emissions when
considering their land use change impact7 .
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Several biofuels have been proved to be a cure worse than the disease.

* Regulation should not incentivise the production of these biofuels and
should lead to end using feedstocks that have negative impacts on the
environment.

e Palm and soy biofuels should be phased out immediately, and it should be
clear that other feedstocks such as UCO are not a smokescreen for biofuels,
and can be substituted in other industries.

* Transparency must be strengthened to make sure that this does not happen.

e Reducing imports would also help to regulate the entry of fraudulent
feedstocks, while focusing on the potential of sustainable biofuels that are
in Spain and the EU would increase our energy independence and would
really make a positive environmental impact. It also encourages each country
to use its fair global share, which means that resources are distributed in a fair
manner, ensuring their availability globally .

Energy demand reduction is first essential to develop a truly ecological energy
transition. Biofuels need to be promoted only in sectors that are very difficult
to electrify, such as aviation and shipping, while incentivising electrification for
road transport.

STATE OF BIOFUELS IN SPAIN
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Latest regulations

EUROPEAN

RENEWABLE ENERGY DIRECTIVE (RED)

The Renewable Energy Directive (RED) (2018/2001/EU) is the legal framework for the
development of clean energy across all sectors of the EU economy °. Its goal is to

increase the share of renewable energy that was first promoted in the European
Green Deal, and therefore reduce the consumption of fossil fuels. On its last
revision that took place in 2023, the renewable energy target was increased to
42.5%.

This new regulation has sector-specific targets among which is transport, with a
29% share of renewables or 14.5% of carbon intensity reduction. This ambitious
goal is positive when thinking about the energy transition Europe has to carry out
but also incentivises biofuels, which are considered renewable energy in the RED.

Biofuels, as seen in the previous section, are not always the best solution for the
environment and the directive should be careful when increasing the targets, also
imposing bans or restrictions on those biofuels that are most harmful to the
environment.

The RED divides biofuels into two different categories in the Annex IX: Part A and
Part B, and sets targets for their use in transport.

e Part A biofuels have feedstocks that constitute what are considered as
advanced biofuels and they have a specific subtarget of 4.5% by 2030, that is
roughly the same as the target in RED I . They are mainly based on waste and
residues .

e Part B biofuels have a subtarget of 1.7%, same as in RED II, and are exclusively
UCO and animal fats categories 1 and 2.

STATE OF BIOFUELS IN SPAIN
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There is a draft for a new Delegated Act to add new feedstocks in Annex IX 8, In this
draft, part A and B included two controversial new feedstocks:

¢ Intermediate crops such as catch crops and cover crops that are grown in areas
where due to a short vegetation period the production of food and feed crops is
limited to one harvest and provided their use does not trigger demand for
additional land, and provided the soil organic matter content is maintained,
where used for the production of biofuel for the aviation sector.

e Crops grown on severely degraded land, except food and feed crops, were
used for the production of biofuel for the aviation sector.

While exclusively in part B there is the addition:

e Damaged crops that are not fit for use in the food or feed chain, excluding
substances that have been intentionally modified or contaminated in order to
meet this definition.

These additions imply some issues to regulate and prove that those crops could not
have been food or feed and that they do not have a negative impact on soils or
carbon capture.

The combined transport target counts on a final 5.5% of RFNBOs (1%) and advanced
biofuels (part A, 4.5%). Moreover, as seen in figure 5, there is an additional 16.5%
target for renewable electricity, non-food biofuels and Renewable Fuels of Non-
Biological Origin (RFNBOs) and keeps an optional 7% for crop-based biofuels, which
are not part of Annex IX,

STATE OF BIOFUELS IN SPAIN
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The combined target also includes an indicative 1.2% subtarget for the supply of
RFNBOs to shipping for Member States with maritime ports. This 1.2% refers to
fuels supplied only to the maritime sector, not to all transport fuels .

Knowing the negative environmental impacts of some biofuels, T&E suggests that
the RFNBO target should be increased to 2% while the Part A target should be
reduced to 3.5%, then incentivising research and investment in RFNBOs *°.

The types of biofuels analysed in this report (biodiesel, HVO, HEFA and bioethanol)
are still greatly produced in Spain with feedstocks that are harmful for the
environment, such as FFBs (palm oil Fresh Fruit Bunches), coming from palm (a
feedstock that needs to be phased out by 2030 because of the Delegated Act
2019/807 later explained) and belonging to the additional 7% of crop based biofuels.

STATE OF BIOFUELS IN SPAIN
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DELEGATED ACT 2019/807

The Delegated Act 2019/807 on high-ILUC risk feedstocks regulates those materials
that, because of their land use impact, are excluded from biofuels targets on the

RED and must be phased-out by 2030 ". Until now, only palm oil and its derivatives
are included, but there is a pending review that may include soy in the near future.

The Delegated Act needs to include soy and become stricter, moving forward the
deadline for phase-out as immediate, while other crop-based biofuels can be
phased down through this decade and out in 2030. The revision has been delayed
for more than six months.

REFUELEU AVIATION Y FUELEU MARITIME

Regulation 2023/2405 Refuel EU Aviation and Regulation 2023/1805 Fuel EU
Maritime are two European regulations that are part of the Fit for 55 package. Its

goal is to increase the use of renewable and low carbon fuels to reduce greenhouse
gas emissions (GHGs) from both the aviation and shipping sectors '* ', This is very
relevant as aviation and shipping account for 14.4 and 13.5 % of the EU transport
GHG emissions, respectively, as seen in Figure 6.

Why these regulations are needed

Aviation and maritime
transport account for 14.4%
and 13.5% of EU transport
emissions, respectively.

| 13.5%

Figure 6: Emissions of aviation
and shipping by transport in

EU transport emissions the EU. Source: European
(based on latest available data from 2018)

Council 114
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RefuelEU Aviation, specifically, aims at increasing the supply of sustainable
aviation fuels (SAF), establishing targets for SAF share by deadlines such as 2025
and 2030, as seen in Figure 7, with ambitious goals by 2050 ™. It is relevant to
mention that this regulation excludes food and feed crops biofuels as part of
those SAF, and allows other types of biofuels such as advanced biofuels, RFNBOs
(like renewable hydrogen), recycled carbon aviation fuels and low-carbon aviation
fuels to reach the minimum shares 2.

HEFA is, for example, a kind of biofuel that is suitable for aviation and that is
analysed in this report. The regulation also includes a voluntary labelling scheme
about environmental performance to increase transparency and help consumers
understand the real environmental impact of each airline and flight.

Finally, RefuelEU Aviation states the importance of collecting data and reporting the
obligations by the fuel suppliers and aircraft operators. This regulation is enforced
from 1st of January 2024. Most estimations say the targets set for 2025 and 2030
are going to be achieved ">,

Most regulations lack the “use” obligation in sales, leaving the share of fuels used to
the market rather than to the real necessities of every sector. However, the
ReFuelEU regulation is an exception and mandates oil companies supplying jet fuel
to airlines to deliver at least 1.2% of synthetic hydrocarbons in 2030 and 2% in 2032,
reaching 35% by 2050. Low-carbon fuels could also contribute to these targets, but
not fossil-based low-carbon fuels '2,
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What will change
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FuelEU Maritime focuses on RFNBO use, obligation for on-shore power supply use
and excluding fossil fuels from the certification process. Moreover, the revenues
generated from the regulation’s implementation (‘FuelEU penalties’) are said to be
used for projects in support of the maritime sector’s decarbonisation with an
enhanced transparency mechanism. Carbon intensity reduction goals are
established and represented in Figure 8, with great prospects for 2030 and 2040
decades.

Annual average carbon intensity reduction compared to the average in 2020

-2% -6% -14.5% -31% -62% -80%

S Figure 8: Annual
average carbon
intensity reduction
2025 2030 2035 2040 2045 2050 compared to the
average in 2020.
Source: European

+ to connect to onshore power supply

for their electrical power needs while E : | Council 114
moored at the quayside, unless they use -
another zero-emission technology
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SPANISH REGULATIONS

NATIONAL ENERGY AND CLIMATE PLANS (NECP)

National Energy and Climate Plans are integrated national plans regulated by the
Regulation on the governance of the energy union and climate action

(EU)2018/1999 that set out strategies and measures that ensure that energy and
climate targets, and long-term GHG commitments, are consistent with the Paris
Agreement °°.

They are submitted to the European Commission, which assesses them and gives
feedback on the accuracy or ambition of the measures. While the Spanish NECP
presented in 2021 aimed at a 23% GHG emissions reduction by 2030 7°, the new
draft launched in 2023 increased the target up to 32%. The new draft also created a
new emissions intensity reduction target for transport of 16.6%, increased to 25%
the renewable energy in transport and to 11% the RFNBOs and advanced biofuels
from Annex IX part A, all of them due by 2030 ™.

The first version had a specific measure (1.7) for advanced biofuels in transport,
while the new draft mentioned the same topic in measure 1.12 and relates biofuels
to shipping and aviation in measures 1.13 and 1.14, respectively. The NECP does not
have a binding nature but works as a guide and strategy for national policy to work
for.

Measure 1.12 focuses on the development of advanced biofuels for transport,
framing it on the importance of decarbonising the sector that emits the most GHG
in Spain (29.6% in 2021) . The goal is to increase the use of advanced biofuels and
RFNBO in the transport sector, setting out the possibility of establishing
mechanisms to force sales or consumption of biofuels and RFNBO, promoting
labels for petrol stations to promote the use of biofuels, while also limiting the use
of food and feed biofuels.

STATE OF BIOFUELS IN SPAIN
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Measure 1.13 is about reducing GHG for the shipping industry and is based on the
FuelEU Maritime regulation and the Fit for 55 strategy. It promotes biofuels and
emphasises the fast implementation of advanced biofuels. It also mentions the
importance of public-private partnerships and knowledge transfer ™.

Measure 1.14 refers to the aviation industry and fosters renewable energy, while
putting in place the obligations of RefuelEU Aviation. In addition, it sets out funding
for SAF production, increased labelling and biofuels deployment in airports™.

Both measures 1.13 and 1.14 work as a transposition of the two European
regulations (RefuelEU Aviation and FuelEU Maritime), and their targets are not
more or less ambitious.

In page 452, the phase out of both palm and soy is set by 2025 but the non-
binding character of this document leaves this date up in the air ', and likely
to not be complied, especially for soy.

ORDER TED/728/2024 TO PROMOTE BIOFUELS AND RENEWABLE FUELS FOR
TRANSPORT

Recently, the Order TED/728/2024, 15th of July for the Development of a
mechanism to promote biofuels and other renewable fuels for transport (Orden

por la que se desarrolla el mecanismo de fomento de biocarburantes y otros
combustibles renovables con fines de transporte) has been created. This order
limits the production of food and feed biofuels, decreasing the target year by year,
and sets a phase-out date for palm by 2025 because of its ILUC certification .

This is a success as the consumption of palm feedstocks was still huge by 2023
(latest data, seen later), but soy is not included in the ban like palm, which has a

great risk of substitution and more deforestation.

STATE OF BIOFUELS IN SPAIN
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This Order, unlike the NECP, is binding. There is a slight incentive for certain uses in
Article 12, where aviation and shipping have a multiplier of 1,2, excluding food and

feed biofuels. This means there is an incentive for uses, although a very small one.

Moreover, the order includes an annual report by the certification agency where it

will be stated where those biofuels and renewable fuels were used.

This regulation also incentivises RFNBOs as it includes them as part of the target
with a multiplier of 2. Biofuels uses should be better incentivised, as many non-
food-and-feed biofuels are short in supply, and they must only be promoted for
difficult-to-electrify transport. Their massive production threatens the quality
and transparency of these fuels, increasing their imports and fraud ’.

ORDER TED/1342/2022 TO ESTABLISH A LIMIT TO FOOD AND FEED BIOFUELS

In 2022, the TED/1342/2022 order was implemented establishing a reducing
pathway for food and feed biofuels. The targets set were 3,5 by 2023, 3,0 by 2024
and 2,6 by 2025. Years after 2025 would be extended in case the regulation was not
updated. The new order TED/728/2024 sets the limit to ILUC biofuels but does not
specify further targets for 2026 and more.
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Latest data on
biofuels in Spain

DATA FROM THE SPANISH MINISTRY FOR THE ECOLOGICAL
TRANSITION (MITECO)

Regarding the latest statistics of the Spanish Ministry for the Ecological Transition
and the Demographic Challenge (MITECO) on biofuels from 2023, updated in July
2024 '°, there are three main biofuel types by quantity (Biodiesel, Hydrotreated
Vegetable Oil (HVO) and Bioethanol) and other interesting biofuel called
Hydrotreated Esters and Fatty Acids (HEFA) which is the only of these fuels that is
currently suitable for aviation ?* ,and the only one that is on the market up to this
day 7. It started to be produced in Spain in 2022 at very low levels. E-fuels are not
being produced in Spain yet but there are several projects that will generate these
more sustainable fuels in the near future.

The MITECO document defines these biofuels according to how they are processed
as:

» Biodiesel: Methyl or ethyl ester produced from fats of vegetable or animal
origin. Biodiesel is mostly used as a blend with petroleum diesel fuels %, for
example in road transport, but also for heating and electricity production ®. As
seen in table 1, biodiesel is the one that is sold the most in Spain.

e HVO: QOils and fats thermochemically treated with hydrogen. This fuel can also
be used in road transportation, rail, marine fleets, power generation and
heating ®.

* HEFA: Hydroprocessed esters and fatty acids. This is the only one fitting for
aviation.

* Bioethanol: Ethyl alcohol produced from agricultural or vegetable products,
whether used as such or after chemical modification or transformation. This is
the main fuel used as a petrol substitute in road transportation®.
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Biomethanol is another type of biofuel with interesting potential due to its
similarities to gas and can be used for both heating and the production of green
hydrogen. However, since 2019, there has not really been biomethanol production
in Spain, this is why it is not being analysed in this report, although there are many

projects for future production.

Biofuel 2022 2023
Biodiesel 1.452.798 1.449.416
Bioethanol 224.387 307.545
HVO 224.209 858.184
HEFA 56 335
TABLE 2: AMOUNT SOLD OF
CERTIFIED BIOFUELS IN SPAIN IN
Total 1.901.450 2.615.479 2022 AND 2023 IN M3.
DATA FROM MITECO

There is an increase in the production of all types of biofuels of 37,6%, but the
largest change is for HVO, that is almost four times higher.

According to the document and the Spanish calculations, biofuels produced in
2023 decreased GHG emissions by 83% compared to typical fossil fuel values,
taking into account biopropane as well '°. However, the reduction is only 66% for
bioethanol, where corn is the most popular feedstock, which is crop based.

The process through which biofuels are made defines their type, but regarding their
environmental impacts it is very important to know from which feedstock they are
made, as most of their emissions comes from that side, rather than from the own
combustion where the emissions are considered very low if the feedstocks are
sustainably produced ¢’ %8, Feedstocks behind these different fuels are also diverse.
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Depending on the feedstock they are produced with, biofuels are classified as:

* First generation biofuels are produced by crop feedstocks, such as sugarcane,
palm, soy, corn and rapeseed.

e Second generation biofuels (or advanced biofuels) are derived from
lignocellulosic biomass, nonfood crop feedstocks, agricultural and forest
residues, and industrial wastes 2.

e Third generation biofuels are produced from algae, sewage sludge, and
municipal solid wastes *.

* Fourth generation biofuels aim to utilise genetically optimised feedstocks
that are designed to enhance capture of carbon dioxide®.

Currently most popular biofuel production is first and second generation *® and
these are the only types of biofuels that will be mentioned in the report. As first
generation biofuels are not suitable for aviation in Europe due to RefuelEU Aviation,
only second generation biofuels are considered SAF in this report. To better
understand the differences between biofuels, SAF and RFNBOs, Figure 9 was
created.

1ST GEN 2ND GEN BIOFUELS

SAF

HYDROGEN E-FUELS RENBO

Figure 9: Categorisation of some types of new fuels analysed in this report
in biofuels, SAF and RFNBOs. Source: author
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In tables 2 and 3, feedstocks are coloured according to the classification of T&E ¢
for different fuels and their sustainability, where crop based biofuels are
considered unsustainable, UCO, animal fats and advanced biofuels as dubious
sustainability and e-fuels as sustainable when the demand is controlled.

Most of the production comes from unsustainable or of dubious sustainability
feedstocks, which is concerning and sets out the importance of transitioning to
more sustainable feedstocks and limiting immediately those that are not. 59%
of HVO and 97.2% of bioethanol were crop based in 2023.

BIOFUELS BY TYPE AND PERCENTAGE OF THE MAIN FEEDSTOCKS, IN 2023 IN
SPAIN. DATA FROM MITECO

TABLE 3. BIODIESEL TABLE 4. HVO
uco 38,06 FFBs** 51,96
POME* 35,22 POME* 20,84
Palm oil 1,24 uco 14,35
POME: Palm Oil Mill Effluent Palm oil 0,21
UCO: Used Cooking Oil

Bioethanol: 90,84 % corn. **FFBs: palm oil Fresh Fruit Bunches
HEFA: 100% UCO.

FFBs are palm oil derivatives, which will be banned due to the RED IIl and the
Delegated Act on high ILUC feedstocks, by 2030, although some national
regulations have moved forward this phase out of palm biofuels by 2025, like Spain.
However, palm biofuels still account for a high percentage of HVO production.
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In addition, Bioethanol is produced by roughly a 100% of corn, which is again a
crop based biofuel or what in the beginning was called first generation biofuels.
Crop based biofuels are also a threat to food security as they compete with corn
for food and feed and may increase prices.

Biofuels are promoted in order to increase energy independence, but many of the
feedstocks used to produce biofuels in Spain come from outside Spain and the EU,
as can be seen in tables 4 to 7.

TABLES 4 TO 7. MAIN COUNTRIES WHERE RAW MATERIALS COME FROM, BY
PERCENTAGE IN SPAIN IN 2022 AND 2023. DATA FROM MITECO

TABLE 5 TABLE 6
Biodiesel Bioethanol
2022 2023 2022 2023
China 44,09 28,87 Ukraine 40,08 28,3
Indonesia 17,34 34,82 Spain 37,71 28,32
Malaysia 9,57 11,57 Romania 10,37 4,94
Spain 9,02 5,01 Brazil 6,51 22,16
TABLE 7 TABLE 8
HVO HEFA
2022 2023 2022 2023
Indonesia 68,73 70,05 Spain 97,83 63,11
Spain 20,50 8,69 Portugal 217 )
Malaysia 7,28 10,22 Indonesia i 36,83
China 0,44 6,36
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As seen in this data, only HEFA is produced mainly with European feestocks and,
particularly, Spanish. Biodiesel, which is the most consumed fuel, comes mainly
from Southeast Asia. This fact shows the difficulties of being truly energy
independent when relying on biofuels.

On the production side, the energy dependency is greater and relies a lot on
Spanish factories except for biodiesel, as seen in table 8:

TABLE 9: BIOFUELS BY PERCENTAGE OF PRODUCTION COUNTRY IN
2022 AND 2023. DATA FROM MITECO

Spain China
2022 2023 2022 2023
Biodiesel 25,26 25,01 40,14 35,25
Bioethanol 97,01 80,63 0,01 -
HVO 91,74 73,14 8,16 13,07
HEFA 100 100 - -

All fuels but HEFA (which started to be counted in 2022) have unstable tendencies
in sales that, in general, are decreasing, except for 2023 where there is a big upturn.
Biodiesel and bioethanol are both at average levels since 2009, while HVO was
decreasing, being the 2022 data the lowest since 2012 but also the highest in 2023,
four times greater than in 202 ',
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TABLE 10. SALES OF BIOFUELS (ONLY CERTIFIABLE) IN M3. DATA FROM MITECO.

Biodiesel HVO HEFA Bioethanol
2015 760.420 329.881 - 376.022
2016 938.058 360.468 - 253.864
2017 1.166.813 380.180 - 280.593
2018 1.662.257 331.936 - 316.184
2019 1.681.492 364.506 - 268.539
2020 1.418.648 392.395 - 195.329
2021 1.343.477 431.450 - 250.219
2022 1.452.798 224.209 56 224.387
2023 1.449.416 858.184 335 307.545
Average 2015-2023 1.319.264 408.134 195 274.743

Regarding production, biodiesel decreases, bioethanol remains at average values
and a large increase is seen in HVO, while HEFA's is exponential "°.

TABLE 11. PRODUCTION IN SPAIN (M3). DATA FROM MITECO.

Biodiesel HVO HEFA Bioethanol
2015 1.102.948 266.981 - 493.808
2016 1.319.356 417.702 - 327.825
2017 1.724.804 464.975 - 421.002
2018 1.984.320 486.099 - 522.091
2019 1.852.937 545.343 - 548.273
2020 1.698.197 532.866 - 501.951
2021 1.429.866 409.027 - 554.524
2022 1.529.410 299.989 64 498.035
2023 907.543 667.721 25.221 547.555
Average 2015-2023 1.505.487 454.523 12.642 490.563
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After seeing these tables, it is clear that the biofuels sector in Spain still needs a
great evolution towards cleaner fuels. Table 11 shows the amount of biofuels
produced by feedstock, which is still very high for unsustainable feedstocks.
Unsustainable feedstocks account for 28,5% of the production of these four

biofuels, which means 745.061,23 m3.

TABLE 12. BIOFUEL SALES IN SPAIN IN 2023 IN M3 BY FEEDSTOCK AND

TYPE OF BIOFUEL. DATA FROM MITECO

Corn FFBs Palm oil POME uco

Biodiesel 17.972,76 510.484,32 551.647,73
HVO 445.912,41 1.802,19 178.845,55 123.149,40
Bioethanol 279.373,88
HEFA 335

279.373,88 445.912,41 19.774,94 689.329,86 675.132,13
Total

745.061,23 1.364.461,99

DATA FROM THE SHORT ASSESSMENT OF RENEWABLE

ENERGY SOURCES OF EUROSTAT

Data from the Eurostat portal on Short Assessment of Renewable Energy Sources
(SHARES) shows the uses of renewable and non-renewable energy in different
sectors, like transport and heat pumps, until 2022 #. On the detailed results,
country specific data can be found.
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Data on Spain shows increasing production and consumption of renewable energy,
with 22,12% of renewable share consumption in 2022. Regarding transport and
biofuels, the numbers clearly state the predominance of road transport, with all
liquid biofuels going to this kind of transport. The document does not differentiate
between heavy and light transport. The figure has been decreasing since 2019,
when data starts.

TABLE 13. LIQUID BIOFUELS BY TYPE OF TRANSPORT. DATA FROM SHARES.

MRS 2019 2020 2021 2022
(ktoe)

Road transport 1.767,13 1.537,97 1.550,63 1.446,18
Rail transport 0,00 0,00 0,00 0,00

In table 12, relevant data regarding the use of biofuels in transport in the EU and
categorisation of the biofuels used is shown. Increasing Annex IX biofuels share
proves the preference towards this kind of fuels. If this kind of biofuels increases
substantially but all compliant biofuels do not, it can be assumed that non-Annex
IX biofuels are being reduced, such as crop based biofuels.

Table 12 includes data on maritime and aviation biofuels, where aviation already

has 0,03 ktoe in 2022. This data is consistent with the Spanish data on table 1 that
shows the first production of HEFA in 2022, the only biofuel suitable for aviation.
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TABLE 14. BIOFUELS BY DIFFERENT TRANSPORT AND CATEGORISATION. DATA FROM SHARES

Biofuels (ktoe) 2019 2020 2021 2022
All compliant
biofuels in all 1.761,52 1.535,69 1.549,88 1.445,47

transport modes

Annex IX 200,60 551,58 867,31 1.168,94
Of which maritime 0,00 0,00 0,00 0,00
Of which aviation 0,00 0,00 0,00 0,03

EThis dataset has relevant information considering the RED and the Delegated Act
on high ILUC feedstocks. In table 13 biofuels consumption is divided into the
categorisation of RED Annex IX (Part A, advanced biofuels; Part B, UCO and animal
fats), and high-ILUC feedstocks, that will be phased out by 2030 in the EU.

ILUC and feed and food feedstocks are still high, but there is a clear preference
for Annex IX part A, the so-called advanced biofuels, that shows an increasing
tendency.

It is understandable that most of the current investment in biofuels go to
production of Annex IX feedstocks and not to food and feed biofuels, as these last
have a greater environmental impact and that is why some of them are restricted in
the ILUC delegated act and others may be restricted in the future, as the RefuelEU
Aviation has done with food and feed biofuels .
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TABLE 15. SHARE OF BIOFUELS AND BIOMASS. DATA FROM SHARES.

Share (%) 2019 2020 2021 2022

Feed and food in

road and rail 53 24 2,4 0,9

High ILUC-risk
biofuels and
biomass fuels in
transport

1,5 0,0 1,5 0,5

Annex IX Part A in

FEC in transport 0,1 0,5 33 5,2

Annex IX Part B in

FEC in transport 0.6 2,0 14 13

Uses

Biofuels are used for several purposes. According to the Energy Diversification and
Saving Institute of Spain (IDAE), biofuels are mainly used in road transport, but they
are increasingly used in aviation ®'. As mentioned previously, some biofuels have
negative environmental impacts which makes them not suitable for a real
ecological transition. Other types of biofuels are not in such a great amount to trust
the supply to be enough for all transport.

According to CORES, (Strategic Reserves of Petroleum Products Corporation, by its
initials in Spanish) 6.068.259,51 tons of gasoline, 30.525.197,56 tons of diesel,
6.642.869,15 tons of kerosene and 7.038.761,41 tons of fuel oil were used in 2023 2,
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With other types of fuels, the total number of fossil fuel products is 57.045.623 tons.
However, projects in this report estimate a production of biofuels of around 3,7
million tons. While biofuels can be a very useful tool to decarbonise some difficult-
to-electrify sectors, they are too polluting or short in supply to be used for sectors
that have other decarbonising alternatives.

The main example is road transport, especially electric vehicles (EVs), which are
already in the market. Other means of transport such as planes and shipping are
less feasible and economically viable for batteries33, and there is where biofuels
become a better suited option. The key issue for batteries in long distance
transport is that fossil based fuels contain 40 times more energy by weight unit
than batteries, which makes current batteries limited in terms of autonomy and
transport capacity .

However, there are alternative fuels that may carry out this purpose in a more
environmentally friendly manner. RFNBOs have a clear advantage that is that
scaling them up will use far less land and water compared to biofuels ?°.

Nevertheless, charging electric vehicles with (renewable) electricity directly will be
far more efficient than converting the electricity in hydrogen and e-fuels. This is
why RFNBOs need to be targeted at those sectors of the economy where direct
electrification is not feasible. Regarding transport, the higher energy density
RFNBOs have (compared to batteries) will continue to play a role in deep sea
shipping and aviation %°.
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ROAD TRANSPORT

Road transport is currently the transport that uses biofuels the most 8. The
environmental issues of biofuels make road transport the least practical sector for
their use, because of their likelihood to be electrified. There are other alternatives
to fossil fuels such as RENBOs which consume less water and use less land, but
their production is less efficient in terms of renewable energy than charging an
electric vehicle is ?°, which shows that this alternative is again not the most
productive and that electric vehicles (EVs) are the most sustainable alternative
when using renewable energy, as clearly seen in figure 10.

I Energy efficiency of different technologies in a passenger car
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Overall efficiency T3% 22% 13% technologies in a
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Biofuels are suitable for use in Internal Combustion Engine (ICE) vehicles, but this
type of vehicles are more polluting than EVs when assuming a 200.000 km lifetime
mileage, as seen in Figure 11. The two columns on EVs take into account electricity
emissions (in orange), which are way lower when they are powered by renewable

energy like solar or wind.
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The greatest part of emissions in the ICE vehicle accounts for the combustion of
fossil fuels (35.9 tons of CO2 equivalent (e)). This yellow column would be reduced
by 83% with biofuels (considering the Spanish MITECO calculations), leading to
12,10 tons of CO2e, while the EVs would be 19,7 and 21,1, depending on the
material intensity. However, if the electricity emissions were reduced because of
renewable energy the results would be very different. A zero emissions scenario
(which is hard to achieve), would imply 8 and 9,4 tons of CO2e, respectively.

35

Figure 1I. Comparative

25 life-cycle greenhouse
gas emissions of a
2 mid-size BEV and ICE
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assembly and others. In

[— — green: batteries-
minerals. In orange:

electricity. In yellow: fuel

I I I [
Battery electric vehicle - Base Battery electric vehicle - Internal combustion engine cycle (Well to Wheel),
case High-GHG minerals case vehicle
Source: IEATII.

Using EVs with a total share of renewable energy would save up to 4,5 tons of
CO2e compared to biofuels used in ICE vehicles. Increasing the share of
renewable energy is of the utmost importance to reduce emissions as much as
possible and make Renewable energy is needed for a real ecological transition in the
road transport sector and that change would reduce current ICE emissions (41,9 tons
of CO2e) by 82%, considering all emissions from vehicle manufacturing and battery
assembly processes.
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These estimates are dependent on the calculations of the Spanish government, but
there are risks like fraud or of substitution that could make that 83% lower, which
would make the difference even larger. Moreover, NOx emissions are still

produced in a biofuels scenario, or can even increase

119

which is very relevant

for human health for different reasons, such as inflammation of the airways,
inflammation of organs such as the liver or spleen, or of systems such as the
circulatory or immune systems, which in turn lead to lung infections and respiratory

failure™®,

TABLE 16: TONS OF CO2 EQUIVALENT EMITTED BY TYPE OF CAR AND FUEL

CONSIDERING A 200.000 KM LIFETIME SCENARIO.

Tipo coche ICE + fossil I.CE + BEV base BEV high BEV base BEV high
y fuel biofuel cas GHG case case + GHG case +
combustion scenario scenario renewable renewable
CO2et 41,9 12,1 19,7 21,1 8 9,4
RAIL

There are not many projects on rail and biofuels, as this is a very electrifiable
sector. However, 20% of the rail operations still came from diesel traction in 2007 .
The easy electrification of rail makes it a less suitable option for any biofuels in
general. The age of the 20% data and the difficulties to find later numbers on
biofuels and trains shows that this combo is not very popular.
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AVIATION

Aviation is one of the sectors that will rely the most on alternative fuels, as its
electrification is barely possible for long flights and only foreseeable for less than
500 km flights #', being the huge weight of the batteries the main issue . Only less-
than-100-seats planes are considered to be likely to be electrified, while SAF and
hydrogen are the potential substitutes of current aviation fuels %

2020 2025 2030 2035 2040 2045 2080
Commuter tric or or tricor  Electric or tric or
» 7-19 seats SAF Hydrogen Hydroger Hydrogen Hydrogen Hydrogen
» « 50 minute flights fuel cel fuel cell fuel cel fuel cell fuel cell
» <1% of industry COz andfor SAF  andfor SAF  andfor SAF  andfor SAF  andfor SAF
Regional I ar tricor  Electricor tricor  Electric or
= 50-100 seats AF F Hydrogen Hydrogen Hydrogen Hydrogen Hydroger
» 30-90 minute flights = 2 fuel cell fuel cell fuel cell fuel cell cel
» =3% of industry COz andfor SAF  and/or SAF  andfor SAF  andfor SAF  and/for SAF
Short haul SAF . oz
» 100-150 seats SAF SAF SAF potentially Hydrogen Hydrogen Hydragen Tabla 17 pPrevision de
» £5-120 minute flights ] some andfor SAF  andfor SAF  and/or SAF ; il
» ~26% of industry CO2 HaEagen disponibilidad de
tecnologia en el sector
Medium haul SAF SAE CAF

de la aviacién. Fuente:

» 100-250 seats potentially  potentially  potentially

» 60-150 minute flights SAF SAF SAE SA¥ some some some .

» ~43% of industry COz o B NEEsmnl Rl o Waypoint 205025. Un

m—r proyecto del Grupo de
ong haul P

:?23::.2‘;',‘.3. p— SAF SA SAP o o B S ACfCIOﬂ del Transporte

» ~30% of industry COz Aéreo.

Biofuels use for aviation is on the rise ', and HEFA production and consumption is
increasing as the only alternative fuel suited for aviation that is currently on the
market, according to EASA ?* . However, the above-mentioned negative
environmental impacts and transparency issues of biofuels leave green hydrogen
and e-fuels, the so-called RFNBOs, as the best-to-the-environment alternative to
substitute fossil fuels in the aviation sector.
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Most regulations lack a “use” obligation in sales, leaving the share of fuels used to
the market rather than to the real necessities of every sector. However, the
ReFuelEU regulation is an exception and mandates the oil companies supplying jet
fuel to airlines to deliver at least 1.2% of synthetic hydrocarbons in 2030 and 2% in
2032. Low-carbon fuels could also contribute to these targets, but not fossil-based
low-carbon fuels °.

Due to RefuelEU Aviation, several Spanish airports will need to incorporate SAF by
January 2025 because of moving more than 800.000 passengers or more than
100.000 tons of cargo annually 2. These characteristics imply that Madrid-Barajas,
Barcelona-El Prat, Zaragoza and Vitoria will have to include SAF in their
infrastructure.

SHIPPING

For the shipping industry, there is a binding obligation to use 2% RFNBOs in 2034 in
the RED llI, that may only come into force if their price and production capacity is
accurate %. Shipping is allowed to not only use low-carbon fuels to meet the
targets, but also fossil-based low-carbon fuels ?°. According to EMSA, some of the
best fitted biofuels for shipping are bio-methanol and biomethane %°.
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Projects on biofuels

Spain is going through a huge investment in biofuels that is shaping the energy
transition in the state. There are two main Spanish fossil fuels businesses, Repsol
and Cepsa, which both are greatly investing in production plants, mainly for second
generation biofuels.

REPSOL

Repsol was the largest business group of Spain in 2023 in terms of turnover *. It is
the main fossil fuel enterprise of Spain and its impact is global. Its main profits
come from fossil fuels but they are investing in many factories to produce second
generation biofuels. They are finishing building a factory in Cartagena that will
produce 250.000 tons of biofuels per year from waste #’.

Repsol estimates that investing more than €200M they will save almost a million
tons of carbon dioxide per year ?’. Esa produccién supondra el 5% de su produccion
de biodiésel y el 17% de su e-queroseno’. The plant in Cartagena aims to supply
Spain and Portugal with SAF, producing 200.000 tons **, a huge part of its total
production. 300.000 tons of UCO will be used in this factory .

They also aim at starting producing biofuels in a second plant, in Puertollano, also
from waste, with a 240.000 tons production. Moreover, there is a project about
building a factory in Bilbao for synthetic fuels with 2.000 tons of biofuels potential
%0,with an initial investment of €60 million, in a partnership with Petronor, who will
supply the carbon captured, and EVE *'. While writing the report, Repsol bought
40% of three Bunge biofuels factories in Bilbao, Barcelona and Cartagena very close

to industrial factories of Repsol >3,

STATE OF BIOFUELS IN SPAIN



42 MOST RELEVANT SPANISH PRODUCERS AND PROJECTS

This €300 million investment increases Repsol’s capacity to produce up to 1.7
million tons of renewable biofuels by 2027, but not specifying which kind of
renewable fuel *’. Although Repsol mentions that they produce 1.1 million tons of
biofuels per year and that they will increase up to 1.7 by 2027 with the Bunge
alliance, information found by projects estimate a production of 490.000 tons of
biofuels annually, and no information is provided on how much biofuel will be
produced in Barcelona and Bilbao.

Repsol is aiming at supplying biofuels in 600 of their petrol stations by the end of
202428. To gather all the UCO they will need to supply in their factories, they are
installing collection points in Madrid and Galicia, in 300 petrol stations, and they are
trying to expand that network to the whole Spanish territory *°.

Repsol supplies SAF to the Zaragoza airport, in an alliance with Inditex and Atlas
Air for cargo planes ”'. Moreover, Repsol signed an agreement with airline Iberojet
to ensure the supply of 2% of SAF in every flight from 2025 until 2027, which means
the access to more than 4.500 tons of SAF and a reduction of 10.400 tons of CO2 7°.
The Spanish oil company also has alliances with Iberia, Ryanair, Vueling, Air

Europa ’°, Aer Lingus, British Airways''® y Volotea'"’.

For road transport, the oil company has signed an alliance with Grupo Sesé, to
supply 8 million litres of HVO, enough to drive for 26,6 million kilometres 8. It also
supplies XPO, Serveto Havi, Joanca, Carreras and Luis Simoes and bus
companies such as Alsa, Avanza and Samar, and provides Navantia in the
maritime sector ?3. To promote research and increase the knowledge on biofuels,
Repsol has also been supplying biofuels to MotoGP, in Dorna and Honda, and the
Rally Dakar, in Toyota Gazoo ®.
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NARRATIVES

Repsol is developing this productive strategy together with a communication one
well led to increase the interest of the general public and investors on biofuels. It is
interesting to see the arguments that Repsol communicates to promote biofuels,
such as the importance of not using crop based biofuels that compete with food
production, promote deforestation and produce GHG emissions %.

CEPSA

Cepsa had the 6th largest turnover out of all business groups in Spain in 2023 *.
Their investment in alternative fuels can be clearly seen in the building of the
largest second generation biofuels factory of Southern Europe *. This factory,
located in Palos de la Frontera and called “La Rabida”, is going to cost more than
€1.2 billion and create 2.000 jobs *.

Cepsa’s plan is to produce 2.5 million tons of biofuel per year by 2030, and
concretely 800.000 of them of SAF *'. Out of those 2.5 million tons of biofuel,
500.000 will be produced in La Rabida '°, and around half of them will be SAF,
according to information the company told us. The other 550.000 tons of SAF and 2
million of biofuels are not confirmed yet.

The Palos’ construction is a partnership with Bio-Oils that will create biofuels from
agrifood waste and UCO 2, This factory is supported by the European Investment
Bank with a loan of 285 million euros *. They estimate the whole production could
save up to 3 million tons of Spanish annual CO2 emissions *°.

The issue on UCO and farming waste availability in Spain is solved with the alliance
with Bio-Oils, part of the group Apical, which collects these feedstocks in Asia *.
Therefore, the production will be Spanish but the raw materials to create biofuels
are, to a great extent, going to be imported, showing the difficulties to make
biofuels scalable while keeping energy independence.
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Cepsa has also allied with Evos to improve and increase their storage capacity
considering the exporting prospects of the factory '. PreZero has also allied with
Cepsa to supply them with waste, especially in the Palos de la Frontera factory "%,

Cepsa is increasing their alliances with key partners in aviation, shipping and road
transport to make their impact increasingly relevant in the decarbonising scenario
of Spain *'. Cepsa is already providing SAF to five of the main Spanish airports:
Madrid, Barcelona, Palma de Mallorca, Sevilla and Malaga and has made an alliance
with Air Europa to supply 14.4 tons of SAF to the airline for a year to cover the flight
Madrid-La Habana . Moreover, Cepsa has alliances with Iberia, Binter, Vueling,
Air Nostrum, TUI, Volotea, Wizz Air and Ethiad to supply SAF 7.

Maersk and Renfe are using second generation biofuel supplied by Cepsa that
helps non-electrified trains to get into the decarbonising path for the journey
Algeciras-Cérdoba *° . In the case of train transport, electrification with
renewable energy is possible and it is desirable to leave biofuels for other
sectors where electrification is more difficult.

Another important partner in the road transport sector is Carreras, the truck
business that, together with Cepsa, is promoting HVO with the availability of this
biofuel in the Mercazaragoza station and a network of stations to refuel *’. In
addition to this logistic node, Cepsa provides HVO to Cerro de la Cabafia (Madrid),
La Junquera (Gerona) and La Cafiada (Zamora) 8.

The Spanish fuel business is also investing in biomethane and green hydrogen with
partnerships with Kira Ventures for biomethane and farming waste %.0n road
transport, ROR Operador Logistico has an alliance with Cepsa as well to increase
their consumption of HVO 7, same as Nou Transport /.
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Regarding the shipping sector, Cepsa has allied with the ACE terminal of the
Rotterdam Port to supply green hydrogen to other sectors in northern Europe or
to shipping in the same port %, Moreover, the enterprise is getting behind the
shipping sector in Spain too, having carried out 84 trips in the Gibraltar strait with
biofuels together with Naviera Armas Trasmediterranea, being the first time they
use them with people transport *°. Industry companies such as Persan have
partnered with Cepsa to use biofuels for their distribution as well "%,

Cepsa also has partnerships with scientific centres from the Superior Scientific
Research Council of Spain (CSIC), Agri-food Cooperatives of Spain and Technological
Institute of Canary Islands (ITC) **. These alliances are aiming at considering other
feedstocks coming from energetic crops, biomass generated from other crops and
algae, respectively *°. These crops, however, can be a threat to the environment
depending where they come from and their land use.

NARRATIVES

All these projects are aligned with a comprehensive strategy called “Positive
Motion” that aims at making Cepsa a driver of the ecological transition *2.

Their goal is to reduce their carbon emissions by 55% by 2030 *. Within this
strategy, Cepsa has launched an advertising campaign with several Spanish
relevant newspapers that are explaining the main characteristics of biofuels, their
regulation and how Cepsa are making them.

A great example is this article by El Pais where, with infographics and examples,
second generation biofuels and current Cepsa projects are explained
https://elpais.com/publi-especial/biocombustibles/el-rumbo-verde/.

There are also articles specialised on specific topics such as shipping 4’ 4930 5,

aviation *® and water use >2. Benefits such as the use of waste for a circular
economy or energy independence are greatly mentioned.

ESCENARIO DE LOS BIOCOMBUSTIBLES EN ESPANA
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For this interesting goal, Cepsa partnered with Manpower Group to elaborate a
report analysing the economic impact of their investment in alternative fuels .
They concluded that biofuels and green hydrogen will have an impact of 1% in
Spanish GDP, creating 200.000 jobs.

OTHER PROJECTS

There are other companies that are also investing in biofuels in Spain. For example,
Solarig is building a factory in Soria for SAF production ®'. 60.000 tons of SAF are
estimated to be generated, of both biogas from farm waste and e-fuels, although in
contact with the company we have know that they estimate 16-24% of nafta
production out of those 60.000 tons.

BP is also producing biofuels in its factory located in Castell6n®>.Their goal is to
generate 650.000 tons of advanced biofuels annually by 2030, out of which 500.000
would be SAF '3, They have been producing advanced biofuels since 2019, made
from industrial and urban waste. This factory is also linked to the production of
hydrogen incentivised by the cluster HyVal led by the same company.

9 BERANTEVILLA - GUNVOR
9 SORIA - SOLARIG

9 CASTELLON - BP

9 PUERTOLLANO - REPSOL

9 CARTAGENA - REPSOL
HUELVA - GUNVOR

9 PALOS DE LA FRONTERA - CEPSA
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In Berantevilla, a town between Alava and La Rioja provinces, Gunvor has a factory
to produce biofuels using waste mostly coming from the wine industry, but
including other types of waste #. The factory has the capacity to produce 40.000
tons of biofuel annually #. Gunvor is also transforming an already existing refinery
in Huelva to make it suitable for producing 110.000 tons of biofuels per year "°.

Exolum is investing in biofuels in Spain and has recently announced the creation of a
storage capacity of 29.000 m3 in Bilbao’s port (Zierbena) that will cost 20 million
euros and will be operating by 2027 . The company has two other storage
capacities in the Basque Country and is present in two airports in the same region.
Exolum is very focused on the aviation sector and works for example with Vueling®
and in the Lanzarote airport ' .

SMALL PROJECTS

There are several projects developed in Spain, some young, some quite old, that
produce biofuels in a smaller scale than the above mentioned. Agrifood waste
existed before this great technological boom, and some farmers like the ones in
Baena gathered to use all that waste years ago, in the late 80s, instead of throwing
it away to the river.

This is the case with olive oil production, which generates a lot of waste and is very
intensive in the area of Andalucia. A cooperative of cooperatives, called Oleicola el
Tejar, collects olive oil waste from different cooperatives in a 30km radio and
produces both biofuels and pellets for biomass thermal energy. They collect around
6.000.000 tons of feedstocks every harvesting season, which have avoided

4.000.000 petrol equivalent tons of fuel consumed .
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New projects such as the one in Cerceda by Galicia Biowaste are being developed
19 supported by the Spanish government and the Just Transition Institute to
increase the production of biofuels in areas where fossil fuel jobs played a big role
in the economy "% The project has been scored the highest and plans to use oils
and animal fats for the production of biodiesel %, but does not specify how much.

In the Turia Mancomunity, the government has started a project to start using
their agroforestry waste for energetic purposes, such as biofuels. In this project,
financed by Fundacidén Biodiversidad, several municipalities and the Polytechnic
University of Valencia collaborate with other multilevel policy makers to coordinate
the better gathering of this waste and the infrastructure and uses, while also
raising awareness to people living in the area '®.

TOTAL PROJECTS COMPARED TO DEMAND

TABLE 17: BIOFUEL PROJECTS, THEIR BIOFUEL AND SAF PRODUCTION.

Project Biofuels (t/year) SAF (t/year)

Cartagena (Repsol) 250.000 200.000

Puertollano (Repsol) 240.000 Not specified but mentioned
Palos de la Frontera (Cepsa) 500.000 250.000

Otros proyectos de Cepsa 2.000.000 550.000

Soria (Solarig) 60.000 Around 48.000*

Castellon (BP) 650.000 500.000

Berantevilla (Gunvor) 40.000 Not specified

Huelva (Gunvor) 110.000 Not specified

Total 3.850.000 1.548.000

Data gathered by the author from a media analysis.
*Information gathered through email in contact with the company

STATE OF BIOFUELS IN SPAIN




MOST RELEVANT SPANISH PRODUCERS AND PROJECTS 49

TABLE 18: FOSSIL FUELS CONSUMPTION IN SPAIN IN 2023 IN TONS (DATA FROM CORES)
COMPARED TO PREDICTIONS OF BIOFUELS PRODUCTION ANNUALLY BY 2030 IN TONS

Fossil liquid fuels Biofuels
Gasoline 6.068.259,51 Cartagena (Repsol) 250.000
Diesel 30.525.197,56 Puertollano (Repsol) 240.000
Fuel oil 7.038.761,41 rg:;z:)e laFrontera 1 500,000
GLP 2.097.008,04 g:f:apmyecms de 2.000.000
Other fuels 4.673.526,62 Soria (Solarig) 60.000
Kerosene 6.642.869,15 Castellon (BP) 650.000
Berantevilla (Gunvor) 40.000
Huelva (Gunvor) 110.000
57.045.622,29 3.850.000

data gathered by the author, from a media analysis
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From a rural development and sustainability perspective, which aspires to propose
biofuel deployment processes that contribute to the endogenous development of
the rural territories in which they are established, various questions and reflections
can be formulated, which we summarise below in order to feed the current
processes of second-generation biofuel production deployment in rural territories.

From this perspective, a production plant's procurement of the raw material for
biofuel generation is one of the critical points when analysing the value chain of the
biofuel production cycle.

In the case of a second generation biofuel production plant, the feedstock is usually
lignocellulosic biomass, such as agricultural residues, forestry residues, used oils or
energy crops. The collection or procurement of feedstock for such a process
involves agreements with farmers, forestry companies or other biomass suppliers
such as agri-food industries, local administrations, etc.

WHAT CONSIDERATIONS SHOULD BE TAKEN INTO ACCOUNT WHEN ANALYSING
THE ORIGIN OF THE FEEDSTOCK USED FOR THE PRODUCTION OF SECOND
GENERATION BIOFUELS?

One of the main challenges in terms of sustainability lies in ensuring the availability
of sufficient feedstock to cover the current high demand for biofuels.

In many cases, large biofuel production plants do not have sufficient feedstock in
their vicinity, resulting in large movements of waste and feedstock over thousands
of kilometres.

In this respect, it is essential to consider the self-supply capacity of the territory in
which a plant is planned to be installed; a capacity conditioned by various
circumstances such as sustainability, seasonality or the existence of alternative

uses.
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It is therefore necessary to establish a framework for listening and dialogue leading
to the establishment of sustainability requirements, in order to prevent second-
generation biofuels from being made from raw materials produced using
agricultural practices that are not compatible with the protection of soil quality,
from areas with rich biodiversity or high carbon stocks, or obtained through
unsustainable forest management. This would lead to the deterioration of these
areas.

Although second-generation biofuels can reduce greenhouse gas emissions
compared to fossil fuels, the full balance of emissions (which also includes
emissions generated during the upstream and downstream phases of production)
can be affected by factors such as deforestation induced by changes in land use
and emissions associated with the production and transport of biomass.

Spain is the third European country in terms of absolute forest biomass resources
and the country with the highest forest increment in Europe, with an annual growth
rate of 2.2%, well above the EU average (0.51%) *°.

Furthermore, Spain has the opportunity to take advantage of the great potential
available for the production of second-generation biofuels from the agricultural
sector, the agri-food sector and waste management, making use of the large size of
its agricultural and agri-food industry and favouring the efficient management of
municipal waste.

On the other hand, Spain is also one of the world's leading producers of olive oil
and pigs %, generating a high annual volume of slurry and organic waste.

However, it is at the bottom of the European ranking in the use of forestry and
agro-livestock resources for the generation of electricity, thermal energy,
biogas/biomethane and recovery of the organic fraction of municipal waste.
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Finally, the availability and cost of raw materials can vary and be difficult to predict,
depending on many factors, such as market demand for biofuels, climatic
conditions that determine harvest forecasts and annual production, and the
characteristics of primary production models in the territories supplying raw
materials (type and nature of farms in the territory, agricultural production models,
land use, etc.). In turn, changes in biomass availability can affect production costs
and the profitability of the biofuel production business.

Taking all these elements into account, some questions that can be asked in this
respect are the following:

e What scales of biofuel production are compatible with feedstock supply
models based on proximity, circularity and endogenous development of the
territories where production plants are installed?

e On what terms should supply contracts with feedstock suppliers be
established in order to avoid subjecting them to conditions that jeopardise
the viability of their initiatives?

e How can the development company secure its raw material supply over
time without promoting the development of an intensive agro-livestock
farming model?

e How to deal with conflicts over the use of raw materials in situations of
shortage, drought, etc.

While second-generation biofuels do not compete directly with food crops, they can
displace food production by competing for resources and agricultural land.

The production of second-generation biofuels requires large amounts of
lignocellulosic biomass, water and energy. There is therefore a risk that large-scale
production of energy crops for second generation biofuels will lead to the
expansion of monocultures, which may have negative consequences for
biodiversity, soil and the sustainable use of natural resources.
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This may have a negative impact on both food security and food sovereignty,
especially in regions where food production is already scarce.

e What criteria should be taken into account in the case of an energy crop
feedstock supply model, and what criteria should be taken into account
when growing energy crops?

In short, when designing the deployment model for the production of second-
generation biofuels, it is worth considering how this can be adapted to the reality of
the rural areas in which it is implemented in order to achieve levels of
environmental, social and economic sustainability and, in short, to promote their
endogenous development.
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The increasing policy support and private investment the biofuels sector is suffering
emphasises the importance of analysing the environmental impacts of their
production and use. Not all biofuels are the same, and neither can they all be an
alternative to fossil fuels in the ecological transition.

It not only depends on how they are produced, but also on how they are used.
Crop based biofuels should not be a part of this transition and must be phased out,
because of their risk for indirect land use change, the resulting emissions and the
threat to food security. Second generation biofuels coming from agrifood waste
have issues on transparency and competency with other industries that previously
used these materials.

The rising production of biofuels by the Spanish industry and the proven interests
of this industry to keep investing in it is reflected in the beginning of producing new
fuels, such as HEFA, and the shown projects promoted by the main oil companies in
Spain, like Repsol and Cepsa. This effort to invest in cleaner fuels is also confronted
by the fact that this production allows the current production system to keep on
the same path, without changing either the way people move or the resources
they consume. Using some biofuels in specific sectors such as shipping or aviation
is key to reducing emissions in difficult-to-decarbonise sectors.

However, these biofuels need to be kept to these uses where they are necessary.
Moreover, new fuels are being created, such as green hydrogen and e-fuels, that
are potentially more efficient and better to the environment than biofuels. Future
research must focus on the key sectors where alternative fuels must be used,
regarding efficiency and sustainability, and other fronts for decarbonisation, such
as behavioural change and electrification of transport.

The real question after all the above-mentioned environmental consequences,
planned projects and current production is: are there enough feedstocks to
supply all the estimated production of biofuels? Or is this just another attempt
to avoid the necessary system transformation needed for the wellbeing of
people and the planet?
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POLICY RECOMMENDATIONS

e |tis of the utmost importance to make sure that biofuels are not a cure worse
than the disease, and therefore it is key to phase-out crop based biofuels that
threaten climate change, biodiversity and food security. Palm and soy biofuels
must be phased out immediately and other crops by 2030 the latest.

e Advanced biofuels can be a good alternative to fossil fuels, but they need to be
transparent in what refers to the raw material quality and origin. To do so,
decreasing imports and increasing local resources such as UCO or other
industrial waste are effective measures.

e To have enough supply for the increasing Spanish biofuel production, as
recommended by the IEA, the waste and residue collection should be
improved to increase the supply for advanced biofuels and avoid fraud when
scarcity of these resources happens58. However, this must not become an
incentive for producing more waste and foster industries that produce them
from unsustainable models, such as intensive animal farming.

e Better transparency mechanisms must be established in order to guarantee
the suitability of current imported (and local) feedstocks used in the production
of advanced biofuels, mainly.

e Alternative and sustainable fuels such as advanced biofuels need to be
targeted at difficult to decarbonise sectors, such as shipping and aviation.
Other sectors that are easily electrifiable must be so, such as road transport,
and all sectors must control their demand for energy, reducing it whenever
possible.
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e There are other fuels that can substitute fossil fuels, like e-fuels or hydrogen
(the so-called RFNBOs), which require less water and land than biofuels. They
should be incentivised over biofuels, for example and aligned with the
recommendations of T&E, the target of 5.5% for advanced biofuels and
RFNBOs should be split into a reduced 3.5% subtarget for Annex IX Part A
advanced biofuels (in line with the 2018 RED) and increasing to 2% the RFNBOs
minimum target *. In addition, research and production of these fuels should
be incentivised by providing tax benefits and facilitating companies willing to
invest in RFNBOs leading especially to aviation and shipping.

e The Spanish legislation with the new Spanish Order as the main legally binding
mechanism lacks a strong incentive to prioritise difficult-to-decarbonise
sectors for the use of biofuels. There needs to be comprehensive legislation
that joins all the new fuels and technologies that will help reach the carbon
reduction targets. A law that sets binding targets for different sectors
(shipping, aviation, heavy trucks and light road transport) with electricity,
biofuels, e-fuels and green hydrogen targets. Considering the scarcity of
biofuels’ feedstocks, these fuels must be incentivised for aviation and shipping
with multipliers and specific and increasing through time targets, that ensure
the market that there is a clear path towards cleaner energies to invest -
including e-fuels -.

e Small biofuel projects can have positive social impacts in rural areas when there
is a dialogue between its citizens and the company, but this dialogue is crucial,
to make sure the implementation is as beneficial to its people as possible. The
scale, the control of the feedstocks and the economic profitability are key
questions that differentiate the larger, importing and more profitable projects
to the smaller, locally sourced and less profitable ones, but more beneficial to
the region.
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e To gather all these different measures and research, the Spanish government
must create a Biofuels Roadmap to analyse the real potential, costs and
impacts of the planned mobilisation of biofuels projects. This roadmap is very
necessary as many investments are being currently deployed and great hopes
are set in this new technology, but, as analysed in this report, their economic
and sustainable impacts can be more limited than usually thought.

o The availability of feedstocks must be analysed and the demand should be
adapted to that offer

o Plans to include the farmers or other potential producers of the waste in
the conversation need to be created, and networks and alliances to listen to
their needs and opportunities.

o The hierarchy of waste uses must be established

e All these goals will be difficult to achieve or will have no positive impact if there
is an increasing demand for transport, fuel and resources. Increasing global
population and purchasing power are good news, but should not be at the
expense of the environment. Countries must work together to avoid this
demand to increase.

MINIMUM TARGETS AIMED BY ECODES BY 2030 IN SPAIN:

Technology Target by 2030
Electric vehicles 5,5 million*
RFNBOs 2%

3,5% Part A

Biofuels in transport 1,7% Part B

0% Crop based
*Aligned with the Spanish NEPC
SAF 6% but requiring tremendous policy
support as there are currently
around 500.000 EVs + PHEVs in

105

Spain'®.

E-fuels 1.2%
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