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Glossary
ABPR: Animal By-Products Regulation EC 1774/2002
laid down health rules concerning animal by-products not intended for human consumption following the health
scares related to CJD and ‘Mad Cow’ disease
AD: Anaerobic Digestion
Bacterial process for converting organic materials such as food waste into biomethane for energy use and a
digestate for soil improvement
B5, B7 B20 B30, B50, B100:
Reference to the proportion of biodiesel blended with petrodiesel in a fuel. B5 represents 5% biofuel, B100 is 100%
biofuel
BS EN 14214:
British quality standard that describes the requirements and test methods for FAME
Biodiesel:
Refers to a vegetable oil or animal fat based diesel fuel consisting of long-chain alkyl esters. Biodiesel is typically
made by chemically reacting vegetable oil or animal fat with an alcohol producing fatty acid esters, e.g. FAME.
Biofuels:
A generic expression describing types of fuel whose energy is derived from biological carbon fixation. Biofuels
include fuels derived from biomass conversion, as well as solid biomass, liquid fuels and various biogases. In this
report it generally refers to bioethanol and biodiesel
CEN:
European Commission for Standardization
CFPP: Cold Filter Plugging Point
The lowest temperature, expressed in °C, at which a given volume of diesel type of fuel still passes through a
standardized filtration device in a specified time when cooled under certain conditions. This test gives an estimate
for the lowest temperature that a fuel will give trouble free flow in certain fuel systems.
DECC: UK Department of Energy and Climate Change
DfT: UK Department for Transport
EN 590:
European standard that describes the physical properties that all automotive diesel fuel must meet (petrodiesel,
biodiesel and any blends) if it is to be sold in the European Union, Croatia, Iceland, Norway and Switzerland
EN 14214:
European quality standard that describes the requirements and test methods for FAME
FAME: Fatty Acid Methyl Esters
Another name for biodiesel, commonly used in Europe
FFA: free fatty acids
Free fatty acids occur as breakdown products from vegetable oils that under prolonged heating,for example in
cooking. They can cause complications with the production of biodiesel and can react to form soaps.
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FOGs: Fats, Oils and Greases
These are generally in solid form and can be used in the manufacture of biodiesel. They are often found in the
sewer networks where they build up as solid deposits on the sewer walls, eventually blocking the flow. These are
also called ‘brown grease’ in the United States.
FQD: Fuel Quality Directive 2009/30/EC
This Directive sets environmental requirements for petrol and diesel fuel in order to reduce their air pollutant
emissions.
HMRC: Her Majesty’s Revenue and Customs
HWRCs: Household Waste Recycling Centres
Also known as Household Waste Recovery Centres, and previously as Civic Amenity sites
ILUC: Indirect Land Use Changes
The indirect land use change impacts of biofuels relates to the unintended consequence of releasing more carbon
emissions due to land-use changes around the world induced by the expansion of croplands for ethanol or biodiesel
production in response to the increased global demand for biofuels. This does not apply to UCOs as feedstock as
they are already a waste stream.
ONS: Office for National Statistics
Petrodiesel:
Describes diesel produced from oil to differentiate it from biodiesel
RED: Renewable Energy Directive
This European directive mandates that, as part of overall renewable energy targets, 10% of road transport fuels
must come from renewable sources by 2020
RFA: Renewable Fuels Agency
This was a UK Government non-departmental public body, created by the Department for Transport to implement
the Renewable Transport Fuel Obligation or RTFO. The Agency ceased to exist at midnight on the 31st March 2011.
RMI: Retail Motor Industry Federation
The RMI represents the interests of automotive operators in England, Wales, Northern Ireland and the Isle of Man
providing sales and services to motorists and businesses.
ROCs: Renewable Obligation Certificates
Renewables Obligation Certificates are supplied to electricity generators relating to the amount of eligible
renewable electricity they generate. These are then traded with electricity suppliers to discharge their obligations
to provide a percentage of renewable electricity.
RTFC: Renewable Transport Fuel Certficate
Certificates issued to producers of biofuels which meet mandatory sustainability criteria and can be traded in order
for fuel suppliers to meet the RTFO. Biofuels produced from sustainable sources such as UCOs are eligible for
double certificates.
RTFO: Renewable Transport Fuel Obligation
This order obligates fossil fuel suppliers in the UK to produce evidence showing that a percentage of fuels for road
transport supplied in the UK come from renewable sources and are sustainable, or that a substitute amount of
money is paid. All fuel suppliers who supply at least 450,000 litres of fuel a year are obligated. This includes
suppliers of biofuels as well as suppliers of fossil fuel.
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Tallow:
Material obtained from the rendering of meat products, and occasionaly plant materials, that has a range of uses
depending on the purity. Its main use is in themanufacture of soap but it can be a feedstock for the manufacture of
biodiesel
UCO: Used Cooking Oil
Used cooking oil which has been used for food manufacture or service and can be derived from a range of
vegetable sources – rape, palm, soya, sunflower – and is usually of mixed composition
UKSBA: UK Sustainable Bio-diesel Alliance
Representing around 30 biodiesel producers in the UK and formed in 2009 to lobby Government against plans to
remove the tax differential for bio-fuels

Waste Data Flow:
WasteDataFlow is the web based system for municipal waste data reporting by UK local authorities to government.
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Executive Summary
The Greater London Authority (GLA) wishes to evaluate the potential to reduce the emissions and carbon footprint
of the bus fleet in London by using up to B30 biodiesel instead of petrodiesel. Additional sustainability benefits
would be achieved by using biodiesel made from used cooking oil (UCO) and fats, oils and greases (FOGs) instead of
virgin oils. A further aspiration would be to utilise the feedstock from within London to produce this biodiesel, and
ultimately to manufacture and blend the fuel in the Capital. This closed loop, or circular economy application,
would not only provide significant environmental benefits to London but also stimulate economic growth and
employment opportunities.
This report was consequently commissioned by the GLA to provide an assessment of the UK market for biodiesel
covering the UCO and FOGs feedstock arisings in the UK and London, the collection processes, the drivers for
increased use of biodiesel, the manufacturing sector in the UK, and the potential for manufacture in London. Also
covered are high level assessments of technical issues and sustainability impacts of the use of biodiesel as a
transport fuel.
The UK market for biodiesel from sustainable sources
The UK market consumed 1.6 million litres of biofuels during 2010-2011, of which 59% (895 million litres) was
biodiesel with the balance being bioethanol. The UK Department for Transport (DfT) figures indicate that 22% of
this biodiesel is derived from UK sources, a total of nearly 200 million litres.
Data from the DfT for 2011 shows that 89% of UK biodiesel feedstock for transportation is produced from used
cooking oil (UCO), a proportion that has risen rapidly over the last 5 years and was just 50% in 2010-2011. This
situation is largely driven by regulation to meet the UK’s target for renewable fuels, with the Renewable Transport
Fuel Obligation (RTFO) requiring the addition of biodiesel and bioethanol to petroleum based products. The
financial incentive to do this through the issue of Renewable Transport Fuel Certificates (RTFCs) is doubled if the
source is a sustainable one such as UCO or FOGs.
The general appeal of promoting biodiesel production from UCO is undeniable. The end product is an
environmentally benign alternative to traditional diesel that virtually eliminates the emission and odour problems
associated with the fossil-based fuel and they can have significantly lower carbon emissions per mile travelled.
When produced to the appropriate standards, it can be introduced to existing diesel engines without any need for
engine modification. At the same time, the re-use of UCOs supports the development of a circular economy, by
finding an innovative secondary use for a waste material that is under strict disposal controls and can be extremely
problematic when disposed of illegally through the sewerage system.
In recent years progress has also been made in the technical ability to convert other forms of feedstock such as
fats, oils and greases (FOGs) into high quality biodiesel. These feedstocks can be derived from the deposits in the
sewer system that currently cause many blockages for the water companies and have to be dug out or dispersed to
avoid flooding.
Biodiesel seems especially appropriate for use in London to supply the thousands of public transport vehicles
(buses and taxis) that dominate the inner-city streets. In addressing the impact of those vehicles on the urban
environment as well as capturing one of the Capital’s more problematic waste streams, biodiesel production could
prove to be a hugely effective tool in promoting environmental sustainability in London.
An additional benefit to be gained from the development of this closed loop fuel production and use is the creation
of jobs from collection and manufacture, the development of new skills and contribution to economic growth for
the Capital.
UK Arisings
Used cooking oils are generally sourced from commercial operations, as cooking oil in the domestic environment is
very rarely collected. The demand for UCO, and to a lesser extent FOGs such as tallow, has driven what was
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previously a waste material into a position where it is sold to the highest bidder. Where only 3-4 years ago illegal
disposal of UCO down drains was recognised to be a significant issue, recently the demand for UCO has soared and
led to ‘Cooking Oil Wars’, whereby collectors pay increasingly escalating prices to commercial organisations for
UCO.
The availability of used cooking oil in the UK market is entirely dependent on food production where supply is
highly localised, quality is inconsistent and accurate data on volumes is not regularly collected. Data on UCO
arisings is as a result somewhat fragmented and no definitive data currently exists. The most recent figures on UCO
arisings in the UK have been released by the UK Sustainable Bio-Diesel Alliance (UKSBA) which estimates 150-200
million litres coming from the commercial sector and 50-75 million litres from domestic households.
Using the ratio of London’s population to the national population and uplifting to reflect the greater concentration
of catering establishments in London gives an estimate of 32-44 million litres of UCO waste arisings in the London
area. There are nearly 24,000 food and beverage service activities in London, along with a further 835 businesses in
London working in the food manufacturing sector, most of which contribute to the production of UCOs. In
particular London has over 8,000 fast food outlets, with some of the highest concentrations of such food outlets in
the country.
One of the challenges for the biodiesel supply chain is to increase the proportion of these arisings that are collected
for processing into biodiesel.
According to Thames Water, 56,104 drains and sewer blockages occur annually, of which over 50% are caused by
fats, oils and greases which is a lower proportion than the previously mentioned 75% reported for the UK by
UKSBA. It was not possible to obtain data on the amount that this yielded in terms of weight. However, estimates
of volumes of FOGs that could be retrieved from the sewers alone range from tens of thousands to hundreds of
thousands of tons.
Competition for UCO
Biodiesel is far and away the biggest market for UCOs, the others being animal feed, oleochemicals and energy
from waste. Legislation banning most sources of UCO from going into animal feeds following foot and mouth
epidemic in the UK in 2001 led to a rapid decline in this market.
The development of the RTFO and double RTFCs for UCO derived biodiesel has more than compensated for this lost
market. Indeed, as the mandate for overall renewable fuel percentage increases in the future, so the competition
for UCOs and FOGs will increase.
UCO and FOGs collection in London
A survey of collectors across London showed the volume of UCO collected from outlets ranges from 10 litres – 600
litres/week, with the majority generating between 20 litres and 100 litres per week, and a further bias exists
towards 20 litre/week generators although larger accounts do exist, such as Gatwick airport and the larger chains
such as MacDonalds at 72 litres/week per restaurant.
Using data from these surveys, coupled with ONS data, it was estimated that a total of 33.5 million litres per annum
of UCO is available in London. This figure substantiates the UKSBDA figure of 34m litres per annum.
Quality of arisings
UCO and FOGs have varying quality characteristics that make them more or less suitable in biodiesel, particularly in
cold weather. The main factors are high saturated fat content, mixed sources of oils and water content largely
from poor storage conditions. Collectors often source UCO carefully with these characteristics in mind.
These quality issues are, however, increasingly being overcome by improved pre-treatment and manufacturing
processes, but this is only where high investment in equipment and research has been made, and does not
generally apply to low volume producers.
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Prices
Higher quality UCO can be sold to processors by collectors for around 45-60p/litre but lower quality for only
25p/litre. Furthermore, there are seasonal variations in prices for buying UCO. During the winter months, biodiesel
is reportedly used less in transport, or at lower blends, due to fears over the cold flow ability of higher blends.
Driven by demand, biodiesel producers will therefore pay less for UCO in winter months (around 40p/litre, or £400
- £500 per tonne) and more in the summer months (around 60p/litre or between £600 and £700 per tonne).
Biodiesel markets
The main market for biodiesel is its use as a road transport fuel, and the continuing application of the RTFCs will
ensure that this continues. The most common quality issue with biodiesel is its sensitivity to cold temperatures. A
biodiesel made from high fat content material will tend to solidify at low temperatures, which inevitably pre-empts
its marketability as a transportable, storable fuel for transport, despite engineering solutions such as dual tank
(petrodiesel and biodiesel) vehicles being available to overcome the cold weather problems.
Notwithstanding its applicability as a feedstock for road fuel, these lower-quality products are still highly suitable as
boiler fuels as they can be held in warmer storage.
Biodiesel producers in the UK
The European Biodiesel Board reported 218,000 tonnes of biodiesel produced in the UK during 2011, and 574,000
tonnes of production capacity in the UK during 2012, indicating that there is currently significant over capacity in
the UK compared with demand. These data refer to total biodiesel production including that made from virgin and
UCO feedstocks. There are no reported data on UCO production alone. The UK has four larger scale biodiesel
producers in the UK and a larger number of smaller producers. The four main producers are Agri Energy, Argent,
Greenergy and Harvest who have manufacturing capacity of over 500,000 tonnes per annum between them. There
are five smaller producers in London but these are unlikely to be able to fulfil a large single source demand for
consistent product, and especially if the source of the biodiesel is FOGs.
Drivers for Biodiesel production
The main driver for the production of biodiesel is legislation. The 2003 Biofuels Directive was transposed in the UK
through the Energy Act 2004 which in turn enabled powers to introduce the RTFO which obligates suppliers of fossil
fuels to ensure a certain percentage of the road fuels they supply to the UK comes from renewable sources, or by
paying a fixed sum for each litre of fuel for which they wish to 'buy out' of their obligation.
In 2009/10 approximately 1,600 million litres of biofuel were supplied under the RTFO, representing 3.3% of the
total supply of road transport fuels; 71%, or 1,136 million litres, of this deployment was from biodiesel. The RTFO
was amended in 2011 such that biodiesel must now meet set sustainability criteria to be eligible for receipt of
RTFCs and suppliers must provide an independent audit report to verify this.
Biodiesel manufacturers interviewed during this study indicated that the price for RTFCs on the open market is
around 12p per litre. With double RTFCs being given for sustainably sourced biodiesel, this gives around 24p per
litre subsidy which brings the cost of biodiesel into line with petrodiesel for the time being.
A further driver for the adoption of biofuels in London is the Mayor of London’s climate change mitigation and
energy strategy ‘Delivering London’s Energy Future’. It sets out his strategic approach to limiting further climate
change and securing a low carbon energy supply for London, including moving towards zero emission transport in
London. The strategy outlines the Mayor’s commitment to developing, supporting and promoting partnerships and
trials ‘leading to the advanced development, commercialisation, and market penetration of sustainable biofuels’.
The Mayor’s Transport Strategy (May 2010) emphasises the importance of the implementation of distribution
infrastructure networks for alternative fuel sources, such as biofuels, and which will play a crucial enabling role to
achieving targets. Amongst others, biofuels are considered to be key to achieving reduced emissions from road
vehicles which account for around 72% of ground-based transport CO2 emissions in London. Proposal 104 consists
of the continued examination of the feasibility of increasing the use of sustainable biofuels in vehicle fleets
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controlled or regulated by Mayoral bodies, and will encourage the boroughs and other fleet operators to do
likewise.
Concerns over the displacement of food crops for biofuel crops has led to EU proposals for a cap on the
contribution to biofuels from food crops of 5% of the 2020 targets. This will increase the desirability of using UCOs
and FOGs for the production of biodiesel in the future.
Market economics
Currently biodiesel costs around 75p/l to manufacture compared with petrodiesel at 52p/l. If biodiesel is made
from 100% verified renewable sources (tallow or UCO) they will be eligible for double RTFCs which are currently
averaging around 12p per RTFC. If the RTFCs generate 24p/l this puts the biodiesel production at a 1p advantage to
petrodiesel, justifying the investment in the manufacturing capacity.
The risk here is the longevity of the government support regime, together with the cost of the UCO. 75p/l is
equivalent to £825/tonne, and the purchase price of UCOs is currently reported to be between 25 and 60p/l or
£275 - £660 depending on the quality. This shows that the margins are fairly tight for the manufacturers who have
reported the manufacturing costs to be in the region of £300 per tonne.
London based manufacturing
When questioned about the viability of manufacturing biodiesel in London from UCO collected from London there
was a range of answers that considered the complex issues and risks associated with such an investment. Issues
such as existing overcapacity in the UK, availability of feedstock whether from within or outside London, type of
feedstock and technology needed (FOGs versus UCO), length of contract and therefore payback and future
direction of legislation and support regimes all impact the perceived viability. Also pertinent to the decision
process were the existing proportion of a company’s business from biodiesel and other corporate plans for
investment. Of the four main suppliers of biodiesel one company felt that a 30 - 50,000tpa facility producing
biodiesel from FOGs would be viable and that they were interested in taking this forward. This position is based on
their confidence in their high quality product and well developed technology. Two others felt that there could be a
case but it would depend on some of the factors mentioned above. One felt that they would like to evaluate the
proposal further by means of a trial of supplying UCO based biodiesel from their main plant first to minimise the
risk. Only one of the four felt that the London manufacture would not be viable for its own current business
strategy and model.
Supply of UCO and FOGS to a London manufacturing plant
One manufacturer uses around 110- 120ktpa of UCO of which around 70% comes from the UK and the rest from
the USA and other regions. Another one estimates the total amount of UCO collected in the UK is 150,000tpa plus
a similar amount of tallow being processed to biodiesel. Overall it was felt that 30,000 tpa from London might be a
good estimate but there are no firm figures on this.
Only two of the four processors run solely on UCO/FOGs, the other two supply larger volumes of biodiesel but use
rape seed oil and other virgin oils for conversion.
FOGs are becoming a much more interesting proposition according to two producers. One of these is confident
that their technology is well ahead of the rest and that they would like to run off FOGs if there was a case for
putting in a plant in London. They are already capable of doing this at their Northern plant.
A further source of FOGs could be from ‘rendering’ food waste from which it would reportedly be able to extract up
to 30% of the food waste weight in FOGs. The residuals could then be processed in anaerobic digestion (AD) plants.
Supply of up to B30 to London Buses
All parties were interested in the potential for a supply contract for the buses, and all would want to be involved in
discussions after this report has been considered. As mentioned above, only one respondent felt it would definitely
be a viable proposition to manufacture in London. All suppliers have very sound traceability systems on their UCO
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in order to maintain eligibility for double RTFCs, and so can guarantee that at least all the biodiesel has been made
from UCO, albeit not all could verify that it would be closed loop from London. Some expressed interest in
developing the collection processes in London, and were even receptive to acquiring collection capability by
takeover, or developing their own collection capability if necessary to secure feedstock from the Capital.
All suppliers are willing to blend to the market demand and supply whatever was needed to reflect changing
weather conditions for instance. All would be capable of blending in London as some already have blending plants
and depots. Those who haven’t would be able to invest in a blending plant in London in the longer term when the
provision of up to B30 could be proven to be viable.
None of the manufacturers considers that there are any technical barriers to the use of up to B30 in public
transport fleets that cannot be overcome, which is backed up by various successful trials that have been carried out
on bus fleets in London and across the UK.
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1. Background to biodiesel and used cooking oils in the UK
Biofuels have been used as a fuel for transportation since the 1890s and were widely recognised as a viable fuel
source until around the 1940s, when abundant, cheap petro-based fuels flooded the market, effectively slowing the
demand for bio-based fuel sources.
During the last ten years, rising fossil fuels prices, concern about resource scarcity and climate change and a desire
to revitalise the profitability of the rural economy have led to renewed interest and production of biofuels.
Globally, production rose from 16 billion litres in 2000, to more than 100 billion litres in 2012.1
Figure 1: Global Biofuel Production, 2000-2010

The UK market consumed 1.6 million litres of biofuels during 2010-20112. Of this volume, 59% (895 million litres)
was biodiesel and 41% (621 million litres) was bioethanol. UK Department for Transport (DfT) figures indicate that
22% of biodiesel used in the UK is from UK sources, with significant imports of biodiesel imported into the UK from
the USA, Argentina, Germany, the Netherlands and others.3
Provisional Renewable Transport Fuel Obligation (RTFO)4 data from the DfT for 2011 suggests that 89% of UK
biodiesel feedstock for transportation is derived from used cooking oil (UCO).5 It is interesting to note that the
proportion of UK biodiesel used for transportation derived from UCO has risen considerably over the past 5 years,
as recently as 2010-2011 UCO constituted just 50% of the feedstock of UK biodiesel for transportation. This is likely
to be because from 2004 – 2010 biodiesel producers and importers in the UK benefited from a 20p per litre
discount duty, but biodiesel sourced from UCO was eligible for the discount for an additional two years until 2012,
incentivising the sourcing of biodiesel from UCO during this period. Over recent years, other factors contributing

1

International Energy Agency, Technology Roadmap:Biofuels for transport, 2011
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/2994/5.pdf
3
RTFO Quarterly Report 12: 15 April 2010 - 14 April 2011
4
The RTFO obligates suppliers of fossil fuels to ensure a certain percentage of the road fuels they supply to the UK comes from renewable sources (see section
12.2 for further details)
5
RTFO data 15 April 2011 to 14 December 2011 (Unverified data) - http://assets.dft.gov.uk/publications/biofuels-events-calendar/rtfo-data-review.pdf
2
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towards the reliance in the UK on UCO to produce biodiesel are increased collection infrastructure together with
environmental and social pressures to reduce biodiesel feedstock from palm oil, soy and oil seed rape sources.
From April 2012, the introduction of the RTFO led to the issuing of Renewable Transport Fuel Certificates (RTFCs)
for biofuel to be traded with the end use fuel suppliers, and if this fuel is made from renewable sources then it is
eligible for double certificates. At the current rate of 12p per certificate (per litre), the increased cost of biodiesel
over petrodiesel is offset.
Figure 2: Proportion of UK Biodiesel for Transportation by Feedstock6
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Source (adapted from): RTFO data 15 April 2011 to 14 December 2011
The general appeal of promoting biodiesel production from UCO is undeniable. The end product is an
environmentally benign alternative to traditional diesel that virtually eliminates the emission and odour problems
associated with the fossil-based fuel and they can have significantly lower carbon emissions per mile travelled.
When produced to the appropriate standards, it can be introduced to existing diesel engines without any need for
engine modification. At the same time, the re-use of UCOs supports the development of a circular economy, by
finding an innovative secondary use for a waste material that is under strict disposal controls and can be extremely
problematic when disposed of illegally through the sewerage system.
In recent years progress has also been made in the technical ability to convert other forms of feedstock such as
fats, oils and greases (FOGs) into high quality biodiesel. These feedstocks can be derived from the deposits in the
sewer system that currently cause many blockages for the water companies and have to be dug out or dispersed to
avoid flooding.
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Biodiesel seems especially appropriate for use in London to supply the thousands of public transport vehicles
(buses and taxis) that dominate the inner-city streets. In addressing the impact of those vehicles on the urban
environment as well as capturing one of the Capital’s more problematic waste streams, biodiesel production could
prove to be a hugely effective tool in promoting environmental sustainability in London.
An additional benefit to be gained from the development of this closed loop fuel production is the creation of jobs
for collection and production, the development of new skills and contribution to economic growth for the Capital.
The scope of this study is to assess the supply of feedstock from UCOs and FOGs and the market for biodiesel, both
predominantly in London, with a view to creating a closed loop application with the London buses using a biofuel
blend made from London’s UCO sources.

1.1. What is required for Biodiesel Production?
Biodiesel can be made from any fat or vegetable oil. It can be blended with diesel at any level (for example a 5%
blend is known as ‘B5’; this is how biodiesel is largely marketed currently) even though pure biodiesel (‘B100’) is
equally suitable for diesel engines. It is made primarily through a chemical process called transesterification
whereby glycerine is removed from the fat or oil. Either primary (i.e. straight or virgin) oils or secondary (used) oils
can be used with no discernible difference in the product. Biodiesel is also known as FAME (fatty-acid methyl
ester). Figure 3 shows the process of converting used cooking oils into biodiesel fuel.
Figure 3: Processing used cooking oils (UCOs) into biodiesel
1.

Collection & aggregation of used cooking oils by a reprocessor

2.

Pre-treatment of oils by decanting, filtration and caustic treatment to remove
water and impurities
3.

Distillation (deodourisation) to remove free fatty acids or pre-esterification to
convert FFAs to FAME (biodiesel)
4.

Reaction with methanol in presence of catalyst to convert oil to FAME
(biodiesel)
5.

Purification to recover unreacted methanol for reuse within the production
process, and to collect glycerine for sale as a by-product
6.

Final drying and filtration before storage and subsequent blending into diesel
fuels

Fatty waste materials such as tallow can also be used to produce biodiesel. This has a higher cetane number than
vegetable based oils, meaning cleaner and more efficient burning in diesel engines. However, animal based fats
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such as tallow are more prone to congealing at lower temperature, due to high levels of saturates, meaning that it
has traditionally been more suited to in-house use7, such as generator fuel or other situations where outdoor
transit or storage is not required, apart from blending at low rates into conventional diesel. Biodiesel producers
can, however, supply different blends for different seasons of the year, meaning that with a small degree of
planning tallows can also be practically processed into biodiesel for road transportation.
In addition to tallows, which themselves have different grades of purity, other FOGs, or ‘brown grease’ in the US,
can be used to create biodiesel. These FOG materials mainly derive from food preparation and cooking processes,
both commercial and domestic, and many of these currently are sent out with food waste or washed down the
sewer from washing operations. These fats then congeal in the sewer pipelines as solid fats and eventually block
the system causing expensive downtime and maintenance activity for water companies. Processing these materials
for biodiesel can be achieved but due to their nature is not currently widely carried out.
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2. UCO and FOGs UK Market Review
Used cooking oils are always produced as a result of the use of vegetable oils for the purpose of preparing and
cooking food in commercial manufacturing facilities or the cooking of food for commercial or domestic catering.
FOGs are more difficult to quantify as they include cooking oil, fat, lard, grease, butter, tallow, shortening, and
margarine. Excluding tallow, these sources often end up mixed in with food waste or UCO arisings. Tallow is the
only distinct product that can be reviewed independently under this category.

2.1. UCO arisings - UK
UCO arises in both domestic and commercial environments. Commercial environments include industrial food
processing locations, hotels, restaurants, fast food outlets and canteens in both public and private sector
organisations. Cooking oil in the domestic environment is very rarely collected, although some vegetable oil is
collected through London’s civic amenity sites. This has had mixed results and although the volume has been rising
over recent years, the actual volumes are relatively small and, as reported by some producers, collection trials have
been discontinued due to the poor quality and contamination of the oils collected.
Users of cooking oils have a choice of disposal method. Producers can empty the UCO into containers and place
these with their solid waste collection so that the UCO ends up at landfill. They can arrange for it to be collected by
their fresh oil supplier or another dedicated waste oil collector. If it is poured down the drain, which is illegal for
commercial users, it can eventually lead to problems with blockages. If this in turn requires recurring repairs to be
undertaken, this is sufficient deterrent to seek a more appropriate disposal method.
Where only 3-4 years ago illegal disposal of UCO down drains or collection along with unrecyclable solid wastes was
recognised to be a significant issue, recently the demand for UCO has soared and led to ‘Cooking Oil Wars’,
whereby collectors pay increasingly escalating prices to commercial organisations for UCO and there are now
increasing instances of thieves breaking into catering establishments specifically to steal oils8. However, there is
concern that disposal of UCO through the drainage system is still a significant issue, with water companies in the
UK currently spending £15m per annum clearing UCO and FOGs from their sewers and 75% of the 200,000 drain
clearance call-outs every year involving UCO.9 It is likely that this is the result of residual volumes of UCO from
cleaning operations in commercial environments and domestic disposal, rather than large scale disposal of UCO
through the drainage system.
The availability of used cooking oil in the UK market is entirely dependent on food production, both domestically
and industrially. Supply is highly localised, quality is inconsistent and accurate data on volumes is not regularly
collected. Therefore, data on UCO arisings for the London area must rely on estimates from national figures and
local data gleaned from individual producers, collectors, processors and blenders.

8
9

http://www.telegraph.co.uk/finance/2790908/Petrol-tax-fuels-cooking-oil-wars.html
UKSBA, The Duty Differential and the Low Carbon Economy, 2011

5

The UN Food and Agriculture Organisation estimates that industrial countries such as the UK consume 0.022 tonnes
of vegetable oil per person per annum10. On this basis, drawing upon the 2011 UK census London population
figures, the London population consumes 179,806 tonnes (197 million litres) of vegetable oil per annum. A
significant proportion of this volume will be used by the catering and food processing industries and will not
become available as a waste for secondary purposes at all.
The 2005 LRS Consultancy Enhance study estimated potential arisings of 22-25,000 tonnes per annum (tpa) or 2428 million litres per annum of UCO in the London area. This estimate broke down UK Department of Trade and
Industry (DTI) estimate of 100,000 tonnes per annum of UCO arising, and applied a variety of conversion factors to
work out a total figure of UCO arising in London. These calculations used the relative London area population to
determine arisings in London, added 25% for the greater density of catering establishments per capita in London,
and drew upon European estimates which stated that 66% of total UCO arisings are potentially recoverable.11
To date, the most recent figures on UCO arisings in the UK have been released by the UK Sustainable Bio-Diesel
Alliance (UKSBA) which estimates considerably higher volumes of used cooking oil arising in the UK: 150-200 million
litres from commercial sector and 50-75 million litres from domestic households12 - see Table 1.
Table 1: Summary of UCO arisings per annum in the UK and London (all UKSBA data)
Sector

UK Minimum
estimated volume
(litres/year)
(UKSBA data)

UK Maximum
estimated volume
(litres/year)
(UKSBA data)

London area
minimum estimated
volume (litres/year)

London area
maximum estimated
volume (litres/year)

– calculated from
proportion of UK
population + 25%

– calculated from
proportion of UK
population + 25%

Food
manufacture

100,000,000

110,000,000

16,000,000

18,000,000

Catering

50,000,000

90,000,000

8,000,000

15,000,000

Domestic

50,000,000

75,000,000

8,000,000

12,000,000

TOTAL

200,000,000

275,000,000

32,000,000

44,000,000

The UKSBA estimates that 99 million litres of UK UCO was collected and turned into biodiesel during 2011, leaving
between 101 and 176 million litres uncollected. Since domestic UCO has not generally been collected due to
logistical difficulties, this leaves approximately 50-100 million litres uncollected from the catering and food
manufacture sector. The data presented by the UKSBA may overestimate the scale of the opportunity of biodiesel
production from UCOs because the data was presented during a campaign to lobby the UK Treasury to extend the
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http://www.fao.org/docrep/005/y4252e/y4252e04b.htm
The Market for Biodiesel Production from Used Cooking Oils in London, LRS Consultancy / Enhance, 2005
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http://www.publications.parliament.uk/pa/cm201012/cmselect/cmenvaud/writev/green/m44.htm
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biodiesel fuel duty differential, prior to April 2012. However, it represents the most recent data available and
interviews with collectors and producers confirm the estimate is reasonable. In addition, a figure of 50-90 million
litres of UCO being disposed of from the UK catering sector alone is also widely reported on the market, following a
BBC investigation in 201113. Using these estimates, it is therefore likely that UCO waste arisings in the UK are as
indicated in Table 1.
Drawing upon the methodology of calculating London’s UCO arisings according to the ratio of London’s population
against the UK’s population and adding 25 % weighting to take into account the significantly greater density of
catering establishments in the London area, it is likely that the London area has a total of 32-44 million litres of UCO
waste arising. Based on the UN estimation that London consumes 197 million litres of vegetable oils and the
assumption of 32-44 million litres arising as waste, only approximately 20% of virgin supply becomes waste and is
potentially collectable.

2.2. UCO and FOGs arisings - London
London is the most densely populated city in the UK with almost 8.2 million inhabitants (2011), and a significant
number of domestic and international visitors.14 The primary sources of UCO and FOGs are catering premises, food
manufacturers and domestic sources. London is home to major institutional and commercial establishments that
make a significant contribution to the generation of UCO and FOGs through the manufacturing and preparation of
food. UCO and FOGs are also generated from households in small quantities in London. Whilst collectively the
quantity of UCO from domestic sources could be significant, it is often uneconomic to collect small volumes over
dispersed locations, coupled with the difficulty of achieving behavioural change in relation to the separation and
storage of UCOs within these households. FOGs are largely dealt with through allowing it to solidify and then
placing in household waste containers, and some Household Waste Recycling Centres (HWRCs) sites provide drop
off points for UCO. Data from Waste Data Flow shows rising tonnages of vegetable oils collected through civic
amenity sites in London, likely as a result of public awareness that disposing of waste oil down the drain is
environmentally and socially irresponsible, and as a result of increases in capability of civic amenity sites to accept
used cooking oils, but, as previously mentioned, there are contamination issues with this material stream.
According to Thames Water, 56,10415 drains and sewer blockages occur annually, of which over 50% are caused by
fats, oils and greases which is a lower proportion than the previously mentioned 75% reported for the UK by
UKSBA. It was not possible to obtain data on the amount that this yielded in terms of weight. However, the
situation does seem to be improving with successful trials aimed at improved education of customers reducing the
incidence of blockages.
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Recent improvements in biodiesel manufacturing technology reported by Argent and Greenergy amongst others
indicates a greater willingness to use these FOGs as feedstock for commercial biodiesel manufacture for road
transport fuels.
FOGs arising from commercial kitchens across London are not considered a separate waste stream in this review as
fats and greases are either mixed in with UCO or left to solidify and placed in refuse waste. There is consequently
no reliable data for the potential volumes of FOGs that might be available from this route if segregation and
separate collection could be achieved. Therefore, UCO arisings are the main focus of this section. Tallow is
considered separately.

2.3. UK tallow arisings
Tallow is a by-product of meat production and processing system, it is not intentionally produced as a feedstock for
biodiesel. Tallow is predominantly used in the food, feed, medicinal and non-food sector, existing uses include:
soap, candles, oleochemicals, bird food and cooking. UK tallow production has been stable for a number of years, it
is a limited resource governed by the size of the national herd and flocks and is unlikely to change significantly in
the foreseeable future. Each year 2.5 M tonnes of tallow are produced in Europe whilst the UK market produces
around 250,000 tonnes.16 Whilst a small amount of additional import of Irish tallow exists, imported tallow is
expensive compared with UK tallow and incurs significant additional cost. Currently, all tallow produced in the UK
is used for some economic purpose; none is disposed to landfill.17

2.4. Sources of UCO and FOGs in London
The availability of UCO from non-municipal premises in the London market is difficult to determine as supply is
highly localised and quality often inconsistent. The 2012 Office for National Statistics (ONS) breakdown of UK data
shows 148,285 food and beverage service activities, of which 23,805 (16%) are found in London. Nearly half of
these are small scale services employing fewer than 5 employees. Figure 4 shows the breakdown of the number of
employees per unit in London, highlighting that 70% are small operations staffed by nine or fewer staff.
Examination of the ONS data shows a further 835 businesses in London working in the food manufacturing sector
with a very similar size distribution to the food service data above, as shown in Figure 5. Surprisingly, further
review of the data relating to South East England shows fewer food manufacturing businesses than exist within
London (see Figure 6).

16

AEA Energy & Environment, Advice on the Economic and Environmental Impacts of Government Support for Biodiesel Production from Tallow, Report to the
Department for Transport, 2008
17
AEA Energy and Environment, Advice on impacts of Government support for biodiesel from tallow 2008
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Figure 4: Number of Units in the Food and Beverage Service sector per Employment Size Band (London)
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Whilst not all of these businesses in the service sector will have UCO arisings, and the number of employees is not
necessarily indicative of UCO generation, the bias towards a large number of small food and beverage services is
consistent with the reported collection of UCO, multiple small private operators generating smaller volumes.
Quantities of arisings will vary depending on the nature of the generator’s food types, food volumes and cooking
habits.
Figure 5: Number of Units in the Food Manufacturing sector per Employment Size Band (London)
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Again, although some of these businesses will not use cooking oil and therefore not have UCO arisings, the majority
will have, and most probably in significant volumes. However, it is likely also that these organisations are more
aware of ingredient costs and are therefore have greater control over the various items. The UCO is likely to be
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covered by a supply/collect arrangement than the service outlets. The scope of this report did not cover interviews
with manufacturers however, so we were not able to confirm or quantify these arisings.
Figure 6: Number of Units in the Food Manufacturing Sector per Employment Size Band (South East)
400
350

345

Number of units

300
250
200

125

150

105
75

100

25

50

25

10

5

0
0-4

5-9

10 - 19

20 - 49

50 - 99 100 - 249 250 - 499

500 +

Number of employees

Figure 6 shows a similar pattern to Figure 5 in terms of the distribution of size of manufacturing businesses in the
South East, but surprisingly, given the larger geographic area of the South East, there are twice as many of the
largest food manufacturers within London compared with those in the South East.
In terms of FOGs generated in the London area, we were unable to ascertain quantities arising from the various
outlets including, as previously mentioned, the Thames Water sewer unblocking activities.

2.4.1. Fast Food Outlets
London has over 8,000 fast food outlets, with 25 of the London boroughs at or above the 77 - 90 fast food outlets
per 100,000 of population average, 20 of which are significantly above average. Figure 7 illustrates the combined
numbers of fast food and takeaway outlets, fast food delivery services and fish and chip shops in London in 2010.
Large franchise companies operate at one end of the spectrum, with a great number of small individually owned
establishments at the other. Nationally large franchise owners represent about 20% share of industry, but account
for about 60% of industry revenue and 66% of total employment.18
Alongside fish and chip shops, fast food outlets are considered to generate the largest volume of UCO, largely due
to the deep fat frying of chips. Information was difficult to obtain from large franchises. However, McDonalds
estimate it produces 618,000 litres of used cooking oil each year from its 165 London restaurants (an average of 72

18

Take-Away & Fast-Food Restaurants in the UK: Market Research Report (IBISWorld, October 2012)
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litres/week/restaurant) which is converted into approximately 532,000 litres of biodiesel. According to KFC’s
website it recycles all of its used cooking oil into biodiesel for its fleet (there are around 100 KFCs in London19).
Figure 7: Fast food outlets by London Borough per 100,000 population

Source: National Obesity Observatory (2010)

2.4.2. Fish and Chip Shops
Fish and chip shops can be both restaurants and take-aways of varying sizes. Fish and chip shops will use large
volumes of cooking oil and have multiple fryers. The size of the shop will usually determine how many fryers it has
and therefore how much UCO it generates. The frequency of oil change will play a key role in determining how
much UCO is generated a week. Some generators report changing oil daily and others every week. Table 2 shows
the results of those interviewed.
Table 2: Fish and Chip Shop Interview Results
Name

Type of
Establishment

Weekly Arisings

Price received
from collector

Collector

Brady’s

Take away
Small restaurant

17 litres

50p/litre

Groves
Catering*

Sea Shell

Take away
Large restaurant

600 litres (400l groundnut
oil; 200 l vegetable oil)

30p/litre

Thames Valley
Oil

Seafresh

Take away
Small restaurant

240 litres

Unknown

Unknown

Fish Club

Take away

100 litres

15p/litre

Friars Pride*

Toff’s

Take away
Large restaurant

100 litres (ground nut oil)

Edible Oil
Direct*

* Virgin supplier takes the oil back

19

http://www.kfc.co.uk/our-restaurants/find-a-kfc?search=london
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2.4.3. Catering
As a commercial centre, London is host to a large number of office blocks, hotels and entertainment facilities that
provide catering for staff and visitors.


Mobile catering: the Chartered Institute of Environmental Health emphasises the safe storage and disposal of
UCO by mobile caterers. Mobile catering is common in London as it is host to a large number of outdoor
events and markets. Mobile catering is also considered to have lower risk as investment is significantly lower
than setting up permanent residence and therefore a favourable option where property prices are high.
Furthermore, mobile caterers provide food services to the large number of sporting venues across London as it
is not economical to have permanent residence at venues only open on competition days to members of the
public.



Airports: London has 5 major airports (Heathrow, Gatwick, Stansted, Luton and London City), all host food
courts and all requiring inflight catering. LSG Sky Chef produces the food for Gatwick’s flights, Uptown Oil
collects roughly 1600 litres/week.



Large Construction Sites: UCO generation in London can fluctuate during periods of large construction projects
in which workers require on-site catering. For example, during the construction of Wembley Stadium, 21
catering units were producing 40 litres per day of UCO, equating to almost 1 tonne per day.20

2.4.4. Healthcare
London is home to major private and NHS hospitals. There are 61 NHS hospital providers under the London
Strategic Health Authority. Large hospital catering departments are often split into three sections:


Patients - the preparation and cooking of food for inpatients and day patients. One hospital reported
generating 4 litres of UCO a week. 21



Retail - the preparation, cooking and sales of food for the canteen. Retail tends to generate low volumes of
UCO due to healthy eating promotion. One hospital reported generating 20 litres of UCO a week.22



Hospitality – the preparation and cooking of food for external meetings, functions or events. Feedback from
one large hospital contact indicated a very low level of generation from this source. He was unable to supply
separate data and so this source of UCOs and FOGs has been discounted.

20

Uptown Oils
Guy's and St Thomas' NHS Foundation Trust
22
Guy's and St Thomas' NHS Foundation Trust
21
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2.4.5. Education
Schools were cited as a common generator of UCO by collectors. London has 372 secondary schools and 1272
primary schools.23 According to High Education Statistics Agency (HESA) there are 40 Higher Education institutions
in London with over 400,000 students (2010/2011)24.

2.4.6. Fire Stations
Collectors cited fire stations as a common generator of UCO. In 2012 there were 113 fire stations25 and 133 police
stations26 in London, although it seems both are set to decline following recent announcements related to the cost
cutting measures being proposed in London. Such public services are in operation 24/7 therefore many have inhouse catering or onsite self-catering facilities in order to support their staff.

2.4.7. Food Manufacturers
Frying is a common process in food manufacture. A wide range of fried food products have been developed over
the years, which include convenience foods such as chicken and fish products, doughnuts, chips, and a rapidly
expanding range of snack foods such as crisps. Cooking oil becomes a component of the end product. The quantity
of oil in the product can vary from as little as 10% by weight in breaded fish sticks to 40% in potato chips.27
Table 3 indicates absorption rates for some food products. The quantity of oil absorbed by the food is a function of
many factors which influence the heat and mass transfer between the oil and the food. These factors include the
type of food, the characteristics of the oil and frying conditions, all of which influence the amount of UCO output
arising from the virgin oil input.
Table 3: Oil absorption rates per product
Food Type

Cooking Oil absorbed

Crisps

30-40%

Fries (par-fried)

5-10%

Fish for freezing

10-15%

Doughnuts

15-20%

Source: Adam Thomas, AarhusKarlshamn, Formulation and use of Frying Oils

23

Schools Web Directory
http://www.hesa.ac.uk/content/view/1897/239/
A-Z Fire Stations, London Fire Brigade, 2012
26
"Met Police stations: A-Z Directory". Metropolitan Police. 2009
27
Adam Thomas, AarhusKarlshamn, Formulation and use of Frying Oils
24
25
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Potato crisps are by far the largest single category of savoury snack food in the UK with annual sales in excess of
£2.0 billion (2011).
Oil absorption rate is affected by cooking temperature and dwell time. The greater the level of absorption the
lower the amount of used cooking oil available. It is considered that the average absorption on product from food
manufacturing involving the use of frying oils is 12%. The oil is replaced by fresh oil every 12.5 hours in a 1.5 tonne
capacity fryer processing 1000 kg/hour.28
Large food manufacturers, such as Pepsico, often base their factories outside London due to the relative cost of
land. However, as discussed in Section 2.4, ONS data reveals that there are still significant numbers of food
manufacturers within London including those with over 500 employees.29

2.5.

Abattoirs and Renderers (Tallow)

Rendering involves the processing of those parts of meat carcasses that are not used for human consumption.
These inedible portions of animals are cooked at high temperatures to remove moisture, kill bacteria and separate
out the fat and protein. Because tallow is a by-product, its availability is determined by the arisings of animal byproducts. Unlike UCO, it is unlikely that the availability of tallow will change significantly due to a steady
production of livestock in the UK. The number of abattoirs, however, has significantly reduced through
consolidation and demand changes, where 80% of meat products are traded through the large supermarkets,
together with tightening regulations that impacted mainly the viability of the smaller ones, with the result that the
1000 or so that existed up until the1990s have steadily declined and are expected to stabilise at 200 – 220 by
2015.30 Of these there are only a handful operating in London. Although there are around 136 meat packing
factories in the UK, none of these is located in London.31 PDM Group operates a renderer, John Knight, in
Silvertown, London, producing Grade 3 tallow, but we have been unable to obtain production data from them.
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Adam Thomas, AarhusKarlshamn, Formulation and use of Frying Oils
ONS, 2011
30
The Future For Abattoirs. Note by Agricultural and Horticultural Development Board Meat Services April 2008
31
http://www.manta.com/world/Europe/United+Kingdom/meat_packing_plants--C300B/
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3. Competition – the market for UCO
There are four main markets for used cooking oils; biodiesel, animal feed, oleochemicals and energy from waste.
Until the foot and mouth epidemic in the UK in 2001, a significant proportion of used cooking oils from the catering
trade was collected and used for animal feed. Legislation introduced following the epidemic banned the use of
UCO from catering to animal feed, coinciding with a renewed interest in the production of biofuels, meaning that
UCO from the catering trade was largely diverted into the production of biodiesel.
Oleochemicals, energy from waste and animal feed are understood to place much lower demand on UCO supply
than the biodiesel market, which is likely as a result of the government support regimes for biodiesel, especially
most recently the RTFO, having stimulated the biodiesel market and the abundant availability of alternative
feedstocks, mainly tallow, to satisfy the oleochemicals, energy from waste and animal feed markets.
Whilst the 20 pence per litre tax break for biodiesel for road transport purposes was in place, the majority of UCO
collected was used for road transport purposes. After the removal of the tax break, the application of double
RTFCs for UCO derived biodiesel has maintained its competitiveness with petrodiesel helping the suppliers of road
transport fuel to meet their renewable fuel obligations without eroding their margins too significantly. As the
mandate for overall renewable fuel percentage increases in the future, so the competition for UCOs and FOGs will
increase.
Anecdotal research for this report with collectors and reprocessors has indicated that large volumes of UCO were
traditionally exported to Europe for manufacture into biodiesel, where tax breaks meant the biodiesel industry was
more financially viable. Data for current exports of UCO is unavailable, but collectors and processors indicate that
export demand from Europe has decreased as prices in the UK have risen in recent years following the introduction
of the Double RTFCs. Consequently UK based biodiesel firms purchase much of what was previously exported.
Theft of UCO was also reported to be a real concern for many UK based collectors, blenders and refiners. As the
value of UCO has risen, there has been evidence of organised criminal gangs targeting UCO as a source of revenue,
stealing it and illegally exporting it for sale on the continent. It is unlikely that significant quantities of stolen UCOs
are processed in the UK as a strict traceability of UCO sources has to be evidenced in order to gain the RTFCs.
There is a fear that gangs currently involved in the theft of scrap metal will transfer greater attention to the theft of
UCO, as a result of the recent ban on the sale of scrap metal for cash. Agri Energy recently reported that they
suspect 20% of UCO arising is currently being stolen32. Discussions with collectors and reprocessors indicate that
this is at least partially down to lax security of oil storage containers, which the introduction of some basic security
measures could address.

3.1. Competition – the market for Tallow

32

Recycling and Waste World, Used cooking oil theft on the increase, January 2013
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Trade in tallow is not done on the open market, but as direct contracts between companies. Figure 8 illustrates the
different end-uses of tallow in the UK.
Figure 8: Uses of Tallow in the UK (Kt p.a. 2008)

Source: Adapted from: AEA Energy & Environment, Advice on the Economic and Environmental Impacts of
Government Support for Biodiesel Production from Tallow (2008)
As a by-product of the meat production and processing system, tallow is not intentionally produced as a feedstock
for biodiesel. From December 2011 – April 2012 around 1.7 million litres of biodiesel produced in the UK was
derived from tallow.33 As a fixed amount of tallow is available in the market, in order to increase tallow as a
feedstock for biodiesel it must be diverted from existing applications, described below.


Burning: all grades of tallow can be used as liquid fuels. The calorific value of tallow is just over 90% of that of
fuel oil and minimal modification of equipment is needed to burn it.34 The rendering industry currently uses
tallow as a fuel to raise heat and steam for its processing.35



Food: tallow can be used for cooking prepared meals and is used in the production of shortening.



Animal Feed: tallow can be used as a feed supplement for farm animals and in pet food.



Oleochemical: the oleochemical industry produces a wide variety of chemicals and intermediates that are used
in many industries, including: soap, detergents, plastics, rubber, lubricants, paints, adhesives and food. 90% of
feedstock for the UK oleochemical industry is tallow.36 It is technically possible to substitute plant oils for

33

RTFO Statistics, DfT
www.pointon.co.uk/tallow.htm
35
AEA Energy & Environment, 2008
36
AEA Energy & Environment, 2008
34
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tallow, palm oil is the nearest substitute, however tallow is traditionally a lower cost feedstock than palm oil as
palm oil is not produced in the UK.


Soap: soap has traditionally been made in large quantities in the UK, however competition from low-cost
producers in Asia, plus a reduction in the market for bar soap in the developed world, has dramatically reduced
soap production in the UK. 37 Tallow typically makes up 60% of soap, the significant reduction in soap
production in the UK has made more tallow available for other for end-uses.

37

IBID
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4. UCO and FOG collectors in London
There are four main types of UCO collectors in London:


Suppliers and collectors: companies that both supply virgin cooking oil and collect it again when it is used.
This is usually done at no cost (covered in the cost of the virgin oil supplied) or can be attributed as ‘credits’ to
the UCO producer’s account that is then deducted from the next purchase of virgin oil. This method has the
advantage of backhauling the UCO and thereby reducing both the cost and the environmental impact of
separate collections.
Over the last five years, cash and carry businesses have also started to collect used cooking oil. Booker’s cash
and carry was one of the first to start a collection (in 2007) and has since collected approximately 5 million
litres over the five year period, paying customers £500,000 for returning used cooking oil38. UCO producers are
encouraged to contact the cash and carry store once they have 60 litres for a free collection and to receive 20p
per litre. Those businesses with smaller volumes or without permanent premises (such as mobile catering
units) can return their UCO to the shops and receive 10p per litre.



Waste collectors: waste companies that will collect UCO as part of their commercial waste collection service.
For example, Mitie collect Kings College Hospital’s refuse, recycling and UCO.



Specialist commercial collectors: companies that operate UCO collection as a commercially viable business.
Collectors may also be processors, refiners and blenders. UCO collectors that produce biodiesel tend to run
their own collection vehicles using their own product.



Closed-loop collectors: some large franchise companies, such as McDonalds, have contracted collectors for all
premises they operate across the UK and then use the UCO biodiesel in their fleets or energy production.
Collection from these chains can also be done by bulk tanker on a specified weekly route which improves the
economics of the logistics.

In addition there are small collectors consisting of individuals or a small group of individuals that will collect oil at
no cost and use it for personal consumption, either in their vehicles or in electricity generation, selling any surplus.

4.1.

Sample interviews with UCO collectors in London

The volume of UCO collected from outlets across London ranges from 10 litres – 600 litres/week (see Table 2 for
fish and chip shops), the majority generate between 20 litres and 100 litres per week, and a further bias exists
towards 20 litre/week generators.39 Larger accounts do exist, such as Gatwick airport and the larger chains such as
MacDonalds at 72 litres/week per restaurant. Collectors generally only collect a minimum of 20 litres per visit,

38

http://www.bookergroup.com/our-responsibility/environmental.aspx

39

Uptown oil report this as their most common client
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therefore some outlets may generate less than 20 litres per week and have their UCO collected fortnightly, monthly
or on an ad hoc basis.
LRS identified 11 major collectors operating in London and attempted to obtain data from each of these. We were
successful with four organisations as shown in Table 4, but were unsuccessful in getting responses from the
remaining seven collectors which included some with large volumes such as PDM, Grays and Pure Fuels.
Table 4: Interviews with UCO Collectors in London Data
Collector

Uptown Oils

Arrow Oils

Number of
Clients in
London
2000

Unknown

Average Volume
UCO Collected
per Week (litres)

Average UCO
collected per
customer per
week (litres)

Estimated
Annual Volume
UCO Collected
(litres)

20,000-25,000

10 – 12.5

1,040,000-

700,000 litres

1,300,000

biodiesel/annum

6,240,000 –

Recycled waste oil

120,000-150,000

Not known

Output

7,800,000
Proper Oils

1000

10,000

10

520,000

B100 biodiesel

London Waste

25 - 30

500-1000

15 - 40

26,000-52,000

Recycled waste oil

Oil
Proper Oils disclosed their own assessment of UCO arisings in London for food outlets, based on their thorough
knowledge of the London Borough of Richmond-upon-Thames where they are based. They believe roughly two
thirds of the 1500 food outlets in the Borough use cooking oil in their daily practices, with an average weekly
generation of 8 litres per outlet. If this is scaled up to the 33 London boroughs then annual arisings in London
would be roughly 18.2 million litres for catering establishments. LRS believes that this figure is significantly low due
to the propensity for small UCO collectors to only cover the small outlets with the smaller quantities of UCO.
In an attempt to confirm the figure for the quantity of UCO available for collection in London as developed by
UKSBA, we have used a combination of ONS figures for catering businesses in London, coupled with information
given by respondents to our survey. Table 5 shows the methodology used. Lines 1 and 2 give the ONS data which
identifies 23,805 businesses in London in the food supply and beverages sectors40 categorised by size (number of
employees) from Table 4. Line 3 then applies the Proper Oil estimate of two thirds of these producing UCO
(15,870) derived from their experience in Richmond. Line 4 then shows an assumption of increasing volumes of

40

National business database provided to LRS by the ONS
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UCO produced by size of business. These figures are based on generic observations made by survey respondents
and are broad generalisations for the purposes of sense checking the UKSBA data. Multiplying the number of
businesses in Line 3 by the assumptions in Line 4 results in an estimate of the total UCO generation per week for
each size of business. This gives a total of 33.5 million litres per annum of UCO available in London or around 30
million tonnes per annum, which averages out at around 41 litres UCO per week per business. This figure gives
credibility to the UKSBDA figure of 34m litres per annum.
Table 5: Estimates of UCO arisings in London

1 Employment Size

0-4

2 Number of Units

10,805

5,770

7,203

3,847

2,617

1,743

343

100

20

40

60

80

100

7.5

8

8.2

7.3

1.8

3 Apply 2/3 factor
Estimated average
4 UCO arisings
litres/wk
Total UCO million
5
litres/annum

5-9

Number of employees per unit
100 10 - 19 20 - 49 50 - 99
249
3,925
2,615
515
150

Total
250 499
15

500 +
10

23,805

10

7

15,870

120

140

160

41

0.6

0.07

0.06

33.5
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5. Quality of UCO arisings
UCO and FOGs have varying quality characteristics that make them more or less suitable in biodiesel, particularly in
cold weather. Collectors often source UCO carefully with these characteristics in mind. Surveys of collectors
operating in the London area highlighted various quality issues with the UCO they were collecting:


Types: collectors may only collect UCO from certain virgin sources. For example, Pure Fuels Ltd will only
collect soyabean, sunflower, canola, rape, corn and ground nut used cooking oil. Palm oil in particular was
subject to comment by one collector as a source of UCO that is particularly high in fat and therefore is avoided.
As a biodiesel feedstock, high levels of saturates in oils and fats crystallise more readily and are therefore
considered lower quality than less saturated sources.



Mixing: the separation of UCO and FOGs is reportedly difficult and practices amongst generators vary.
Collectors commented on how it is difficult to get companies to separate their UCO and fats as their main aim is
to serve food not separate by-products. The high turnover rates of staff in London at food establishments was
also cited as an issue and practices change if staff are not consistently and continuously educated on UCO
disposal. Moreover, generators may ‘bulk out’ their UCO with food and scraps in an effort to reduce refuse
costs, although the price paid will be related to the quality of the UCO collected.



Storage: the storage of UCO and FOGs is often poor and can cause the product to become contaminated with
water. Water is a major biodiesel contaminant from UCO. This often happens when the containers are kept
outside as the establishment has no room for indoor storage.

The quality of the arisings becomes especially problematic when treating UCO in preparation for the
transesterification process. Uptown Oil stated approximately 10-20% of UCO collected cannot be processed into
biodiesel. Furthermore, lower quality UCO (higher fat content) has lower commercial value if being sold to
refineries. Higher quality UCO can be sold for around 45-60p/litre but lower quality for only 25p/litre.
Furthermore, there are seasonal variations in prices for buying UCO. During the winter months, biodiesel is
reportedly used less in transport, or at lower blends, due to fears over the cold flow ability of higher blends. Driven
by demand, biodiesel producers will therefore pay less for UCO in winter months (around 40p/litre, or £400 - £500
per tonne) and more in the summer months (around 60p/litre or between £600 and £700 per tonne).
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6. UCO theft - London
Similarly to the UK-wide trend, the theft of UCO has been steadily growing in London. Thieves are unregulated
operators and do not provide Waste Transfer Notes which are required by the Environment Agency to show
responsible disposal of UCO by the generator. Multiple London collectors commented on how it is a very serious
problem in an already saturated industry. Steps have been taken by London collectors to counteract this illegal
movement including better communication with UCO generators, formal identification for collectors, and offering
larger blue drums at sites with the space to be kept inside. However, perpetrators may still break in to premises in
order to obtain the UCO.
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7. Drivers for Collection
Of the four key drivers in the collection of UCO for production into biodiesel, arguably the most influential is
economic incentives which are currently driving the direction of the market. The other three drivers include legal
compliance, sustainability initiatives and the logistics of waste removal.

7.1. Economics
Research for this report shows that UCO is currently commanding a market price of 12.5p to 40p a litre paid by
collectors, and price of 25-60p per litre when sold by collectors to processors . The fact that this waste material can
now generate revenue for those who produce the waste oil is a significant driver in the market. Where as recently
as 10 years ago cooking oil would be taken away at no cost, or producers would even pay for it to be collected,
producers of UCO are now in the enviable position of being able to sell their UCO to the highest bidder. National
organisations, signed into contracts with larger volumes of UCO, are able to command higher prices than smaller
operations, which have lower volumes and a less consistent supply. Many collectors will offer a rebate or discount
on the supply of virgin cooking oil in return for the UCO.

7.2. Legal compliance
It is illegal to dispose of UCO into the drainage systems of businesses and compliance with UK legislation is
therefore a driver for the collection of UCO. It is likely that larger businesses, with established management
systems and controls, are more driven by compliance with this legislation than smaller, independent businesses.

7.3. Sustainability
The same is likely true for the motivation to dispose of UCO in a controlled manner as a result of corporate
environmental or sustainability programmes. Given that UCO commands an attractive price on the market, even
those businesses which are not motivated by legal compliance and environment / sustainability programmes would
be unlikely to dispose of UCO illegally through the drainage system or have their UCO waste collected along with
residual waste once solidified. However, there is likely to be a relatively large number of small catering businesses
where smaller volumes are not currently being collected due to the volumes not meriting a significant enough
financial return. Collection from these businesses could be established through a non-financial behaviour change
programme, possibly using social enterprises to collect small volumes within a local network.

7.4. Logistics
Businesses also benefit from the logistical benefit of UCO having a secondary use and value; in most instances UCO
is picked up from business premises, meaning that individual businesses do not have the logistical burden of
removing waste themselves. Research also found that some businesses collect UCO in the same containers as
virgin oil is delivered in, meaning that they do not need to pay for the removal of the virgin oil containers.

23

8. Current Legislation
8.1. Used Cooking Oil
Under the Waste Industry Act 1991 it is prohibited to throw UCO down the drain as it interferes with the free flow
of the sewerage system and may pollute watercourses. UCO is classified as waste and it is the legal responsibility of
the producer to ensure it is collected by a licensed waste carrier. Since 31 October 2004 UCO from catering
premises can no longer be used as an ingredient in animal feed under the Animal By-Products Regulation (ABPR)
(EC 1774/2002). This Regulation stimulated the expectation of UCO collectors to supply the oil to either
incinerators for its potential use in the generation of electricity, to biodiesel producers as a raw material for
transport fuel, or for other uses such as in the oleochemical industry. The UK Government strongly supports the
recovery of waste cooking oil for such purposes as it underpins its strategies in both reducing dependency upon
landfill sites as a means of waste disposal and reducing the use of fossil fuels for energy generation.
There is currently no legislation on the frequency of changing cooking oil in deep fat fryers. However, the Food
Standards Agency does offer advice including the suggestion to change oil before it foams, froths or smokes. The
main rationale for this is that the oil will change colour, smell and ultimately affect the flavour of the product. It is
also advised to filter the oil often, ideally once a day.

8.2. Tallow
Animal by-products are animal carcasses, parts of carcasses, or products of animal origin not intended for human
consumption. They can present a risk to human and animal health if not used or disposed of safely. Rules on use
and disposal of animal by-products are set out in EU and UK legislation. The production of tallow is subject to
regulations under ABPR, enforced in England through the Animal By-Products (Enforcement) (England) Regulations
No.2011/881, and similar legislation applies in the rest of the UK. The Regulation classifies animal by-products into
three categories based on their potential risk to animals, the public or to the environment, and sets out how each
category must or may be disposed of.


Category 1 materials are derived from animals suspected of being infected with a transmissible spongiform
encephalopathy; it is considered high risk and can only be used for burning or fuel production



Category 2 materials include animal by-products presenting a risk of contamination with other animal diseases;
these are also high risk material and can only be used for industrial applications or fuel production



Category 3 materials are by-products derived from healthy animals slaughtered for human consumption (e.g.
catering waste); these can be used for human contact such as soaps and cosmetics or feedstock for Anaerobic
Digestion (AD) plants

In addition to the three categories, tallow is graded in terms of quality; grade 3 is high quality, low colour, and used
for demanding applications such as soap; grade 1 is low quality, highly coloured and used for technical applications.
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9. Biodiesel market review
The biodiesel market has significantly grown over the past five years, largely driven by legislation and assisted by
UK government grants and support to infrastructure encouraging the growth of the UK biofuels industry, including
a £2 million grant to the Biofuels Corporation PLC to help build a large biodiesel plant (250,000 tpa) at Seal Sands in
England, taken over by Harvest Energy in 2010.

9.1. Quality issues with using UCOs and FOGs as feedstock for biodiesel
It is likely that oil supplied to a plant will be supplied to a specification set by the operator to protect his ability to
make biodiesel to the European standard. For vegetable or nut based UCOs, the required specification set by
operators will normally require <1% contaminants and <4% free fatty acids (FFA). Animal fat content should be
<10%. The higher proportion of saturated fats in these feedstocks can compromise product quality. UCO outside
these parameters may still be successfully converted into biodiesel, but may incur higher processing costs, possibly
resulting in making the production process uneconomic. However, processing technology is also constantly
evolving, with some producers either already processing FOGs to high quality and have been for some years, or
have recently invested in new equipment or are considering moving into FOGs processing. Ultimately, the
obligation for UCO quality ideally should be assumed by the waste producer, with incentives built into the agreed
pricing structure for maintenance of these quality standards.
The most common quality issue is the sensitivity of biodiesel to cold temperatures. A biodiesel with high fat
content will tend to solidify at lower temperatures, which inevitably pre-empts its marketability as a transportable,
storable fuel for transport. Naturally, any such product would fall outside the European quality standard EN 14214.
Nevertheless, there are still many processors who believe that these issues can be overcome. Notwithstanding its
applicability as a feedstock for road fuel, these lower-quality products (held in warm storage) are still highly
suitable as boiler fuel, as long as the boiler is IED (WID)41 compliant.
It is technically possible to convert tallow from abattoirs and renderers into biodiesel, however the quality and
performance issues with converting tallow into biodiesel are more significant than that of UCO and so the industry
has traditionally focused on UCO to date. However, with the demand for UCO potentially exceeding supply in the
future and driving prices upwards, and high prices of oil seed rape, an increasing trend for the collection of tallow
for biodiesel manufacture might be experienced in the near future in the markets.

41

WID – the Waste Incineration Directive, recently superseded by the IED – Industrial Emissions Directive

25

10. Biodiesel Producers / Blenders in the UK
The European Biodiesel Board reported 218,000 tonnes of biodiesel produced in the UK during 2011, and 574,000
tonnes of production capacity in the UK during 201242, indicating that there is currently significant over capacity in
the UK compared with demand. These data refer to total biodiesel production including that made from virgin and
UCO feedstocks. There are no reported data on UCO production alone. The UK has four larger scale biodiesel
producers in the UK and a larger number of smaller producers.


Harvest Energy, which operates a 250,000 tonnes per year capacity biodiesel plant located on the Seal Sands
chemical complex in Teesside. Harvest Energy is one of the largest independent supplier of road fuels,
supplying more than 10% of the UK's overall road fuel requirements.



Agri Energy, located in Bootle, Liverpool, with a facility to make 16 million litres of Biodiesel and a customer
base which includes over 50,000 food manufacturers, retailers and caterers.



Greenergy, supplies 20% of the UK’s overall petrol and diesel market and 25% of the UK’s road biofuels market,
including 220 million litres of fuel almost exclusively from used cooking oil. Based in Immingham, the company
has recently invested in upgrades to its biodiesel production plant to allow efficient treatment of UCOs and
tallow. The company is focussing on the manufacture of biodiesel from wastes and residues.



Argent, based at Newarthill, currently produces 50 million litres of biofuel per year. The company secured
funding in 2011 to invest in technology to process used cooking oil and tallow recovered from waste water
treatment companies.

As can be seen from the location map (Figure 9), all the significant manufacturing volume is based in the North of
England and Scotland. A manufacturing plant in the London area would not currently experience local competition,
and given the volumes of UCO coming out of London and the potential market for biodiesel in London it would
seem that there could be an opportunity to avoid logistics costs both ways if a plant were to be built close to
London.
Figure 9: Map of Largest Biodiesel Producers in the UK
Producer

Distance from London

Harvest Energy

250 miles

Agri Energy

210 miles

Greenergy

200 miles

Argent

390 miles

Source: LRS Consultancy
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http://www.ebb-eu.org/stats.php
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In London, there are five main biodiesel producers that all produce B100 biodiesel, details of whom are given in
Table 6. These are relatively small producers and are unlikely to be able to fulfil a large single source demand for
consistent product.
Table 6: Biodiesel Producers in London
Key

Name

Address

Description

Pure Fuels

N18 3HT

Pure Fuels Ltd have a biodiesel forecourt pump facility. They also
provide biodiesel as heating oil and for non-road transport
supply, as well as offering a UCO collection service.

Uptown Oil

SE1 ODH

Since 2007 they have increased their biodiesel production 40 fold
to produce 6000 litres a day of biodiesel. This equates to around
2.2 million litres of biodiesel per annum.

Go Fuels Ltd

NW10 6UG

Go Fuels produce biodiesel to EN14214 standards for road
transport as well as biodiesel for CHP and heating oil. They also
sell glycerol and offer a free UCO collection service.

BiodieselLondon.com

NW10 6BD

Biodiesel London.com Offer B100 biodiesel.

Proper Oils

TW1 1EE

Proper Oils claimed that their main sales come from the use of
biodiesel as heating oil due to a lower tax rate. Biodiesel for road
use is considered the lowest proportion of their sales since the
differential duty was taken away.

Source: LRS Consultancy
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11. Biodiesel - Collectors and Processors in the UK and London
The operations of the big four national biodiesel processing and blending companies relies upon a network of both
smaller specialist collectors and processing companies, which collect UCO and tallow from disparate sources across
the country and aggregate at central collection and processing centres, and larger collectors such as PDM from
national food chains. Until 2011, it was reported that there were around 30 large and medium sized UCO collectors
in the UK, but due to tough economic conditions this figure has dropped to around 20 in 201243. Figure 10 shows
some of the main businesses operating in the London area.
Many companies operate in cooperation with Arrow Oils, to make use of the company’s extensive UK wide network
of collection vehicles, 15 collection depots and five processing centres. In addition, the four large scale biodiesel
producers will purchase UCO from the established national waste contractors in the UK.
Figure 10: Main collectors and processors of UCO in the London area
Collection of UCO

Supply of fresh oil

Processor

Arrow Oils







London Waste Oil



Proper Oils









Uptown Oil









Fry Clean (Essex)





Pure Fuels Ltd



Edible Oils



11.1.

Blender



Feedstock Suppliers

Biodiesel in the UK is produced from three feedstocks: UCO, tallow and oilseed rape. Figure 11 shows the
percentage of biodiesel used in the UK from UK production by feedstock in the last reported quarter. Oilseed rape
is used in a variety of vegetable and industrial oils and as a constituent of biofuel. Around 70% of the UK's oilseed
rape goes into biodiesel production.44 The area of oilseed rape in UK agricultural production has increased almost
threefold from 269,000 hectares in 1984 to 756,000 hectares in 2012. However, the oilseed rape harvest has

43

http://www.thegrocer.co.uk/topics/environment/biodiesel-industry-on-the-brink-as-waste-oil-useplummets/234148.article?utm_source=RSS_Feed&utm_medium=RSS&utm_campaign=rss
44

http://www.fwi.co.uk/articles/14/09/2012/135209/leaked-eu-proposal-deals-biofuel-crops-blow.htm
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shown a decline of 7.3% to 2.6 million tonnes for 201245 largely attributed to poor weather conditions. According
to 2010 Defra figures, the South East (including London) attributes 85,017 hectares land to oilseed rape, 195
hectares attributed to outer East and North East London. Oilseed rape in the UK is considered to have become
increasingly profitable with prices as high as £388 per tonne in 2012, comparing to around £240 per tonne in
2010.46 The high prices of oilseed rape in 2012 has led to renewed interest in the use of tallow from animal
rendering for the purposes of biodiesel production, despite some of the technical limitations involved with the
production of biodiesel from tallow.47 Furthermore, as mentioned, the proposed revised EU Renewable Energy
Directive seeks the transition to biofuels delivering substantial greenhouse gas savings when estimated Indirect
Land Use Changes (ILUC) emissions are taken into account. These emissions are those unintended consequences of
land use change to the production of energy crops for biodiesel. This places greater emphasis on the benefits of
producing biodiesel from UCO, FOGs and tallow feedstocks.
Figure 11: Feedstock Sources of Biodiesel Production in the UK (Dec 2011 – April 2012)
100%
90%
80%
70%
60%

Oilseed Rape

50%

Tallow

40%

UCO (FAME)

30%
20%
10%
0%
Oilseed Rape

Tallow

UCO (FAME)

Source: LRS Consultancy. Data Source: RTFO December 2011 – April 2012 Report Five
The latest RTFO statistics from the Department for Transport (DfT) show that the largest proportion of renewable
fuel used in the UK from UK biofuel production was from biodiesel derived from UCO, from December 2011 to April
2012 this quantifies as 44.6m litres of biodiesel from UCO, equalling 19% of the total biodiesel supplied in the UK
from UCO for this period.48 During the same period 1.7m litres of biodiesel derived from tallow was used in the UK
from UK production, equalling 56% of total biodiesel supplied from this feedstock in the UK. Interestingly, for the
same period, RTFO figures revealed 112,507 litres of pure vegetable oil as a biofuel was derived from UCO. It was
not possible to determine the amount of biofuel produced in the UK exported to international markets.

45

DEFRA, Final Crop Areas, Yields, Livestock Populations and Agricultural Workforce at 1 June 2012, United Kingdom
Dr Fiona Burnett, a plant pathologist at the Scottish Agricultural College, http://www.bbc.co.uk/news/magazine-18249840
47
http://www.agrimoney.com/news/bunge-profits-dive-as-sugar-unit-returns-to-loss--4451.html
48
Renewable Transport Fuel Obligation statistics, obligation period 4, 2011/12, report 5, Statistical Release, 1 November 2012, Department for Transport
46
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11.2.

Tallow as a feedstock

Biodiesel has been proposed as a low risk end use for tallow from livestock. Category 1 material is worth double
RTFCs, however all three categories of tallow can be used in biodiesel production. Renderers have some choice
about which categories of tallow to produce. There are costs associated with segregating material into the three
categories, and depending on the prevailing market price, renderers may choose to downgrade material that could
be Category 2 or 3 into Category 1. 49 Overall there is a slight (but not significant) downward trend in UK tallow
production from 2008 to 2011. Notably Category 3 tallow production is markedly above Category 1 tallow
production in 2011. Data is not yet available on UK tallow production for 2012 to effectively monitor whether
there has been a change in the relative volumes of production of Category 1 and 3 since double counting of
Category 1 was introduced, however this introduction and the higher relative price of Category 3 tallow, is believed
to have halted the use of Category 3 in biodiesel production. 50 Indicative current prices per category of tallow are
approximately £480/t for Category 1 and £600-700/t for Category 3 depending on the grade (quality).51
Furthermore, Category 1 tallow can only be used in licensed biodiesel plants, which has meant that anecdotally
some of the biodiesel producers that were using Category 3 tallow in the UK have not been able to switch to
Category 1 tallow. 52
Due to a fixed amount of tallow available on the UK market, an increase of the supply of tallow as feedstock for
biodiesel can only be obtained by diverting tallow from existing applications such as burning or oleochemical and
soap production.

49

AEA Energy and Environment, Advice on impacts of Government support for biodiesel from tallow 2008
Ecofys, Status of the tallow market, Tallow market analysis, November 2012
51
Ibid
52
Ibid
50
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12. Drivers for biodiesel production
12.1.

Standards and Quality Protocols

The European Commission for Standardisation (CEN) introduced a European standard (EN 14214) in 2009 that
provides minimum quality requirements and test methods for FAME biodiesel production. FAME is the most
common form of biodiesel production, consisting of the transesterification of vegetable oil with methanol. FAME
must conform to EN 14214 regardless of whether used as 100% fuel (B100) or as a blending component. The BS
14214 is the British Standard counterpart that sets specifications for Britain, adapting to local conditions (e.g.
climate). The European petrodiesel fuel standard (EN 590) includes petrodiesel blends with up to 7% FAME (B7)
and provides that all diesel road vehicles can use B7 biodiesel without affecting the vehicle manufacturers’
warranty. The CEN is currently drafting requirements and test methods for high FAME diesel blends of B10-B30,
due November 2015, with the Background to the parameters required and their respective limits and
determination due for approval in August 2013.
The Environment Agency produced a Quality Protocol for the end of waste criteria53 for the production and use of
biodiesel derived from waste cooking oil and rendered animal fat (June 2009). The aim of the protocol is to
stimulate business resource efficiency and confirm legal obligations producers must comply with to use the treated
waste material and, arguably, help to resolve any issues relating to biodiesel’s quality and reliability.

12.2.

Current legislation: Biofuel

The increasing consumption of biofuels for road transport in the UK (Defra, 2011) is being driven by national and
European legislation aimed at advancing growth in the percentage of fuels derived from renewable sources. The
EU has set a 10% renewable transport fuels target for 2020 through the Renewable Energy Directive (RED)
(2009/28/EC) which replaced the EU Biofuels Directive (2003/30/EC) in 2009. The RED came into force at the same
time as the Fuel Quality Directive (FQD) amendment (Directive 2009/30/EC) which introduced a mandatory target
to achieve a 6% reduction in the greenhouse gas intensity of fuels used in road transport and non-road mobile
machinery by 2020. The contribution of biofuels towards these targets is expected to be significant but shared
between biodiesel and bioethanol.
The 2003 Biofuels Directive was transposed in the UK through the Energy Act 2004 which in turn enabled powers to
introduce the RTFO which obligates suppliers of fossil fuels54 to ensure a certain percentage of the road fuels they
supply to the UK comes from renewable sources, or by paying a fixed sum for each litre of fuel for which they wish
to 'buy out' of their obligation. Civil penalties may be imposed in certain cases of non-compliance. The Renewable
Fuels Agency (RFA) was established on 26th October 2007 and is responsible for monitoring the implementation of

53

Criteria that determines when a waste is not longer waste but a resource
Obligation applies to any company that owns or supplies at least 450,000 litres of fuel a year, for use in the UK, during the course of an obligation year, and
they must register with the Department for Transport. This figure relates to the combined volume of fossil fuel and biofuel owned by the company.
54
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the RTFO by obligated companies. In 2009/10 approximately 1,600 million litres of biofuel were supplied under the
RTFO, representing 3.3% of the total supply of road transport fuels; 71% of this deployment was from biodiesel
(DECC).55 The RTFO was amended in 2011 to bring it into line with the RED, in which biodiesel must now meet set
sustainability criteria to be eligible for receipt of RTFCs and suppliers must provide an independent audit report to
verify this. It is the responsibility of the producer to demonstrate to HMRC that their product meets all aspects of
the legal definition of biodiesel and sufficient tests must be carried out to prove that the specification is met.
Failure to submit sustainability information is now a civil penalty capped at the lesser of 10% of annual turnover or
£50,000.56 Importantly, the 2011 amendment also introduced double certificates for some fuel types, including
those made from waste material such as UCO. RTFCs are awarded to owners of biofuel at the duty point, one per
litre of biofuel (or two per litre in the case of biofuel produced from UCO), and at the end of the year suppliers of
fossil road transport fuel must demonstrate compliance with the RTFO by either redeeming their RTFCs or by
paying a buy-out price per litre of obligation. This buy-out can be made by purchase of RTFCs from those with a
surfeit of them – namely the manufacturers of biodiesel from UCO. The most recent value of RTFCs on the open
market is an average of 18p/litre57 traded in March 2013, thus yielding around 36p/litre revenue for biodiesel from
UCOs, offsetting the loss of the 20p duty reduction that was withdrawn in April 2012. The value of these RTFCs is
reasonably volatile though, varying from 11p in January to 9p in February but recovering to the current 18p.
However, discussions with biodiesel producers in January all concur on 12p per RTFC that they currently receive.
The Energy Taxation Directive was introduced in 2003 in order to compensate for the higher costs of producing
biofuels, allowing Member States to exempt or reduce excise duties. As a result, the Chancellor’s 2004 Budget
statement introduced a 20p per litre discount duty for biodiesel which in 2010 was abolished for all forms of
biodiesel except those produced from UCO under the ‘Biodiesel Duty (Biodiesel Produced from Waste Cooking Oil)
(Relief) Regulations 2010’. However, from 1 April 2012 the relief regulations for biodiesel produced from UCO
ceased to have effect, and all biodiesel now carries the same excise duty as petrodiesel. According to the
Environmental Audit Committee’s 2011 report on environmental taxes, the removal of the discount duty was a
‘strategically retrograde act’, effectively reducing the incentive to produce the government’s preferred option of
biofuels from UCOs.

12.3.

Regional Legislative Drivers: London

Delivering London’s Energy Future is the Mayor of London’s climate change mitigation and energy strategy (October
2011). It sets out his strategic approach to limiting further climate change and securing a low carbon energy supply
for London, including moving towards zero emission transport in London. The strategy outlines the Mayor’s
commitment to developing, supporting and promoting partnerships and trials ‘leading to the advanced
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development, commercialisation, and market penetration of sustainable biofuels’.58 Biodiesel is recognised to have
potential applicability across all transport modes, however the Mayor does not prescribe specific biofuels or rule
out specific alternative fuels from being considered at any point up to 2020. The Mayor’s Transport Strategy (May
2010) emphasises the importance of the implementation of distribution infrastructure networks for alternative fuel
sources, such as biofuels, and which will play a crucial enabling role to achieving targets. Amongst others, biofuels
are considered to be key to achieving reduced emissions from road vehicles which account for around 72% of
ground-based transport CO2 emissions in London. Proposal 104 consists of the continued examination of the
feasibility of increasing the use of sustainable biofuels in vehicle fleets controlled or regulated by Mayoral bodies,
and will encourage the boroughs and other fleet operators to do likewise.59

12.4.

Future legislation

According to the UK Bioenergy Strategy (published April 2012) there is potential for significant growth for biofuel
use in road and other sectors, in the medium and long term, if advanced technologies using wastes (including UCO)
and woody feedstocks are commercialised. Whilst there is no specific reference to UCO, the Strategy considered
that in the medium term especially biofuels from waste could start to play an increasing role in reducing road
transport emissions.
The EU published a proposal in October 2012 for a Directive amending both the RED and the FQD which would seek
to limit the contribution of biofuels produced from food crops to 5% of the 2020 targets. This cap will mean that
biofuels from non-food sources will be required to make a greater contribution to achieving the 10% target. Article
3(4) of the proposed legislation features an enhanced incentive scheme to further promote advanced biofuels from
feedstocks that do not create additional demand for land, paving the way for biodiesel derived from UCO, which
has no ILUC emissions.60
Arguably, should the proposed Directive come into force then it will provide support for the Mayor of London’s
policies and align with the ‘Foodwaste to Fuel Alliance’ launched by the Mayor in 2009 to bring together
developers, food producers, energy companies and others key parties to provide the new infrastructure needed in
London to extract the fuel from waste food products including UCO.
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13. Demand for Biodiesel in London
Biodiesel is used in London in all of its potential markets: road transport fuel, non-road transport fuel, electricity
generation and heating oil. It is also used as 100% biodiesel or in various blends with petrodiesel, the level of
blending determined by the end usage and climatic conditions.

13.1.

Road Transport

According to the AA, biodiesel is produced in three main blends, B7, B30 and B100. However, biodiesel blends can
be seen to vary across its uses in London as road transport.

13.2.

General Public

From speaking to producers of biodiesel from UCO in London, there appears to be very little demand from the
general public for biodiesel usage as a vehicle fuel. This is considered to have been a recent trend in which the
demand has declined due to the increased fuel duty for biodiesel (since April 2012). Furthermore, vehicle
engineering has provided some hindrance to higher blends being widely disseminated as performance of engine
attachments, such as particle filters, can be adversely affected by the use of biodiesel. The Retail Motor Industry
Federation (RMI) has raised concerns about the introduction of biofuel blends fuel retailers are required to sell to
the public, arguing the mandate to sell biofuels has had a large financial impact on the sector due to extra handling
charges and new equipment (RMI, 2010). These costs include professional cleaning of storage tanks and regular
filter cleaning, particularly pertinent during the phase where biofuels are introduced. Biofuels can cause filter
blocking and pressure build up at the pump, resulting in fuel blowback spilling onto customers when fuelling their
vehicles. Problems resulting from the sale and storage of biofuels have been partially attributed to the lack of
essential information from upstream fuel distributors. The RMI has asked the government to support the
installation of alternative fuelling points for biofuels.61 Without biodiesel fuelling points being widely available
there is little incentive for members of the public to use biodiesel in their cars.

13.3.

Public Sector Fleets

Many London boroughs run part or all of their vehicle fleets on biodiesel, including the London Borough of Sutton
(B5 and trialling B30), London Borough of Richmond, London Borough of Southwark (B20: 85% of fleet) and the
London Borough of Islington. Some of these fleets run on UCO. For example, in July 2009 the London Borough of
Richmond became the first local authority in the country to run its 200-strong vehicle fleet on biodiesel made from
100 per cent UCO. Uptown Oils was approved as the main supplier and Proper Oils as the reserve supplier in a
contract worth up to £3.5million over five years.
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Transport for London’s (TfL) Dial-a-ride62 service has been trialling B30 in 12 of its mini-buses supplied by Scotland’s
Argent Energy. The trial has now been completed and was considered a success.
The Mayor of London’s Transport Strategy, under proposal 104, seeks to encourage the boroughs and other fleet
operators to examine the feasibility of increasing the use of sustainable biofuels in vehicle fleets. This may see the
demand for biodiesel increase from the London Boroughs.

13.4.

Private Sector

A report by CIWM in October 2011 stated that around 1,000 out of 21,000 of the iconic London black cabs have
made the switch from petrodiesel to using biofuel generated from used cooking oil, at a saving of 20p per litre.
However, Uptown Oils reported a 70% decline in biodiesel being used by taxis from their forecourts since the
biodiesel from UCO duty change. Before duty change, they were selling 50,000-60,000 litres/month to taxis, this
has reduced to around 10,000 litres/month.
Entire fleets in London are powered solely by biodiesel. Warren Evans Beds for example has switched over to
running their fleet of delivery vans on biodiesel from Uptown Biodiesel. Some companies have gone a step further
to create closed-loop systems. The development of energy technologies that allow businesses that generate UCO
to produce electricity and run vehicles from biodiesel has created great opportunity to both improve their
environmental performance, through minimising waste and reducing carbon emissions, and to save money,
through generating electricity or fuelling fleets.

13.4.1.

Case Study: McDonalds

McDonalds estimates that it collects approximately 618,000 litres of UCO from 165 restaurants (3745 per
restaurant annually, 72 litres per restaurant per week). All of its UCO is taken to a centre in the North West where
it is converted to biodiesel. It is then used in its fleet at different blend levels depending on the time of year, with
blends including B30, B50, B70 and B100. McDonalds has a contract with Martin Brower to provide its logistics in
the UK. The trucks usually drop off fresh supplies of cooking oil (and food supplies) three times a week and reload
trucks with any available UCO. Oil is stored in large tanks under manholes.

13.5.

Personal Use

The small scale collectors mentioned in Section 4 section often use pure biodiesel in their own vehicles to save
costs. Small scale blending equipment is also widely available, however, one collector commented on how
landlords often are reluctant to allow the production of biodiesel. It is difficult to estimate how many small
operators there are and how much biodiesel they produce and consume.
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13.6.

Non-Road Transport

Biodiesel can be used instead of Red Diesel by farmers, builders and others with non-road applications for their
machinery. London has 12 “city farms”. Hackney City Farm turns its own waste cooking oil from its farm café into
biodiesel used in its farm vehicles.

13.7.

Energy Production

Biodiesel can be used to generate electricity or as heating oil. This end use is reported by London producers to be
the most common use of biodiesel based on tax benefits. Companies that use biodiesel to power their buildings
can claim Renewable Obligation Certificates (ROCs) and generate carbon savings. Biodiesel as heating oil is subject
to 20% VAT charge for commercial use and 5% VAT charge for domestic use. Part of the Feed-in Tariff Scheme (FIT)
is currently under review, with suggestions from consultation including the proposal for used cooking oil as a
feedstock for micro combined heat and power to be incentivised under the FITs scheme. This is expected to drive
up the demand for UCO as an energy feedstock across the UK. However, the administrative burden of qualifying
under this scheme was believed by one biodiesel producer to be time consuming and expensive.
The major suppliers however, still provide the majority of their production to road fuel uses.

13.7.1.

Case study: PricewaterhouseCoopers

A PricewaterhouseCoopers (PwC) office located in Southwark generates their electricity, heating and chilled water
for air conditioning using tri-generators powered by Uptown Oil biodiesel. This generates 25% of the building’s
electricity equating to all of the lighting and all of the small power (charging laptops, mobile phones). Uptown Oil
report they supply around 36,000 - 50,000 litres of biodiesel a month to PwC. The deal has seen around 45,000
litres of cooking oil sourced per month, by working in partnership with catering supplier ARAMARK and Arrow Oil to
secure supplies63 from other offices around the City and within the M25.

13.7.2.

Case Study: Thames Water

Thames Water has a desalination facility, located on the Beckton Sewage Treatment Works in London. There are
currently five diesel electricity generators on site, running on B100 from UCO, to power the desalination plant. The
generators can produce up to 8 MW when running at full capacity. The biodiesel is sourced in the UK, including
recycled fat and oil from London restaurants and households.
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14. Biodiesel technical Issues
Biodiesel has significantly different properties from its fossil counterpart. For instance, biodiesel has a higher water
content than petrodiesel so the engine oil and filters require more frequent changes to avoid corrosion. Moreover,
biodiesel has considerably higher boiling temperatures than petrodiesel which can cause problems in the engine if
combustion is not complete. Nevertheless, in principle, biodiesels conforming to EN14214 can be used at B100 in
diesel engines as the diesel engine was designed to run on vegetable oil. However, engine attachments, namely
the fuel injection equipment, may not be engineered to run on high or pure blends of biodiesel and therefore
restrict such blends being used in certain vehicles. The EU CEN Fuel Standards specify that blends at B7 level can be
used in all biodiesel vehicles without affecting the vehicle manufacturers warranty as it is considered to not harm
any fuel systems, nor require any adjustments. B7 blend can be used in 100% of existing UK diesel road transport
fleet (cars, vans, HGVs, buses and coaches).64 Blends higher than B7 are often not covered under warranties unless
the car manufacturer specifies it. Some car manufacturers offer ranges with the ability to use higher blends, for
example Renault and Citroën offer B30 models, and Volkswagen offer B100 models.
Variation between biodiesel and petrodiesel is further attributed to the fuel feedstock (UCO/FOGs, plant oils or
animal fats). Whilst the chemistry of biodiesel typically made from different fats and oils is very similar to
petrodiesel, the ratios of fatty acids (saturated, monounsaturated and polyunsaturated) vary significantly and these
affect the fuel’s properties, namely the point at which they gel and therefore freeze. Low temperature operability
of biodiesel fuel is a commonly cited technical issue and varies depending on its blend level and feedstock. Animalfat based biodiesel will start to gel at a much higher temperature than any plant-oil based biodiesel (e.g. vegetable,
soy, palm) due to its high concentration of saturated fatty acids. The BS EN 14214 contains maximum specifications
for the Cold Filter Plugging Point (CFPP) of FAME which identifies the point at which fuel components that have
started to gel will block the fuel filter, preventing the free flow of fuel. The British Standard specifications of
maximum CFPP vary from winter to summer65: -15°C and -5°C respectively.66 Figure 12 illustrates the CFPP of
biodiesel derived from virgin oil, waste oil and animal fat.

64

AEA report ‘Assessment of the existing UK infrastructure and capacity for biofuels’ for the DfT January 2011
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Figure 12: Relation between saturated fatty acid chain in biodiesel and its CFPP value

Source: Chetri et al (2008) Waste Cooking Oil as an Alternate Feedstock for Biodiesel Production
Additives that are claimed to improve cold flow properties are available from a number of Commercial Suppliers.
Cold Flow Additives are designed to allow fuel to operate at colder temperatures by improving the fuel’s resistance
to ‘waxing’ and therefore reducing filter plugging. According to Peak Oil67, the CFPP of B15 without their XO1236D
additive is -13C, with the additive the CFPP is lowered to -17C, further commenting on how it is difficult to improve
the cold flow performance of some Biodiesels, dependent upon type, source and quality. Two common cold flow
improvers are Coldflow 350 and Artic Coldflow, retailed by Chemiphase Ltd and Bonnymans Ltd respectively.
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15. Biodiesel manufacture and market economics
Biodiesel costs approximately one and a half times that of petrodiesel depending on feedstock oils. However,
studies report that approximately 70-95% of the total biodiesel production cost arises from the cost of raw
material. As has already been highlighted from discussions with both collectors and processors, not only is UCO
expensive but it is also volatile in price, therefore making the risk of investment much higher for potential
producers.
LRS contacted all four of the major producers (Argent, Agri, Harvest and Greenergy) and had reasonably in-depth
conversations with all of them. Naturally some information requested was refused on the grounds of commercial
sensitivity, and it was also promised that comments would not be attributed within this report to the individual
respondees. The following information is therefore a summary of what was said, a lot of which was common to all
four, although there were some differences with respect to viability of a London plant and the potential for
manufacture from FOGs.

15.1.

Economics of production

Currently biodiesel costs around 75p/l to manufacture compared with petrodiesel at 52p/l, confirming the research
already mentioned above. If biodiesel is made from 100% verified renewable sources (tallow or UCO) they will be
eligible for double RTFCs which are currently averaging around 12p per RTFC. Clearly if the RTFCs generate 24p/l
this puts the biodiesel production at a 1p advantage to petrodiesel, justifying the manufacturing process.
The risk here is the longevity of the government support regime, together with the cost of the UCO. 75p/l is
equivalent to £825/tonne, and the purchase price of UCOs is currently reported to be between 25 and 60p/l or
£275 - £660 depending on the quality. As has been reported by one producer, they can lose up to 20% of the
feedstock in the processing if it is of poor quality, further exacerbating the risks associated with the manufacture.
Another manufacturer of large volumes, however, said that the input volume of UCO equals the output volume
because of the added methanol (10%) but loss of 10% glycerine which goes to AD plants.
The renewable fuel mandate – currently 4.5% - enables duty point suppliers to average their renewable fuel over
their total supply of all fuels. In order to achieve this in the most cost effective way for the producers, bioethanol
use will be factored in, which is cheaper to produce than biodiesel (bioethanol was reported by one to be 6p/l more
than petrodiesel whilst biodiesel is 18p/l more). The relative amounts of bioethanol and biodiesel used to create
the maximum of 7% blend to stay within the standard are 5% and 2%. It was stated that biodiesel is only used as
little as possible. One issue mentioned by one supplier was that a B30 blend would cost 6p/l more than B7.
The fuel mandate is likely to increase in future therefore putting more pressure on the need to purchase biodiesel
from renewable sources.
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There were several quotations for ball-park capital costs from £10-£20million for a 50ktpa plant not including cost
of land acquisition, through £40m for a 100ktpa plant to £60-£100m for a 200ktpa facility. The fourth response was
that it very much depended on the technology and feedstock.
Only one company volunteered the operating costs for a plant, which was quoted as £300/tonne of biodiesel made
up of £200 variable costs and £100 fixed costs per tonne.
Setting up a blending plant only in London would cost around £1 million. It was reported by several manufacturers
that simple blending is a more difficult process than might be imagined to assure consistent quality and
composition. Several already had depots in or around London that they could use to supply up to B30 in London.

15.2.

Viability of London plant

When questioned about the viability of manufacturing biodiesel in London from UCO collected from London there
was a range of answers that considered the complex issues and risks associated with such an investment. Issues
such as existing overcapacity in the UK, availability of feedstock whether from within or outside London, type of
feedstock and technology needed (FOGs versus UCO), length of contract and therefore payback and future
direction of legislation and support regimes all impact the perceived viability. Also pertinent to the decision
process were the existing proportion of a company’s business from biodiesel and other corporate plans for
investment. Nevertheless, there was one company who felt that a 30 - 50,000tpa facility producing biodiesel from
FOGs would be viable and that they were interested in taking this forward. This position is based on their
confidence in their high quality product and well developed technology. Two of the others felt that there could be
a case but it would depend on some of the factors mentioned above. One felt that they would like to evaluate the
proposal further by means of a trial of supplying UCO based biodiesel from their main plant first to minimise the
risk. Only one of the four felt that the London manufacture would not be viable for its own current business
strategy and model.
One manufacturer felt it could be interesting to build a biodiesel plant and AD plant together, but had no data to
back this up.

15.3.

Supply of UCO

One manufacturer uses around 110- 120ktpa of UCO of which around 70% comes from the UK and the rest from
the USA and other regions. Another one estimates the total amount of UCO collected in the UK is 150,000tpa plus
a similar amount of tallow being processed to biodiesel. It was felt that 30,000 tpa from London might be a good
estimate but there are no firm figures on this and anyway their assessment would be confidential. Only two of the
four processors run solely on UCO/FOGs, the other two supply larger volumes of biodiesel but use rape seed oil and
other virgin oils for conversion.
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15.4.

Supply and processing of FOGs

FOGs are becoming a much more interesting proposition according to two producers. One of these is confident
that their technology is well ahead of the rest and that they would like to run off FOGs if there was a case for
putting in a plant in London. They are already capable of doing this at their Northern plant.
Another respondent said they are considering building a FOGs plant ‘up north’.
A third respondent disclosed that they were considering installing a food waste rendering plant in the East of
England that would be able to extract what they believe is up to 30% of the food waste weight in FOGs. The
remnants could then proceed to AD plants. This would enable the supply of FOGs to be greatly increased and help
the biodiesel market.
One observation was that although not much data is known about the FOGs from the sewers of London, he thought
it was less than anticipated – maybe only 5 – 10,000 tonnes per annum. There was no ‘science’ behind this
observation however.
Collection of domestic FOGs was seen as a real challenge and that they were unlikely to be able to do much to
collect it from source. One company had carried out trial at HWRC sites but the trials were stopped due to low
volumes and contamination. One supplier observed that around 100ktpa vegetable oil is supplied through
supermarkets to the domestic markets. Of this around 20-30% would end up in the cooked food, with the rest
going down the drain through the washing up or out with food waste.

15.5.

Supply of up to B30 to London Buses

Naturally all parties were very interested in the potential for a supply contract for the buses, and all would want to
be contacted after this report has been considered. As mentioned above, only one respondent felt it would
definitely be a viable proposition to manufacture in London. All suppliers have very sound traceability systems on
their UCO in order to maintain eligibility for double RTFCs, and so can guarantee that at least all the biodiesel has
been made from UCO, albeit not all could verify that it would be closed loop from London. Some expressed interest
in developing the collection processes in London, and were even receptive to acquiring collection capability by
takeover, or developing their own collection capability if necessary to secure feedstock from the Capital.
All suppliers mentioned the potential difficulties of blending, but they could all blend to the market demand and
supply whatever was needed to reflect changing weather conditions for instance. All would be capable of blending
in London as some already have blending plants and depots. Those who haven’t would be able to invest in a
blending plant in London in the longer term when the provision of up to B30 could be proven to be viable. Two of
the four suppliers did not consider the transport costs to be a significant element from a cost perspective although
they acknowledged the environmental impacts. One of the suppliers cited their ability to load directly to seaborne
transport at their manufacturing plant and ship to Tilbury to bring in to London. A third supplier thought that
hauling the blended material to London didn’t make sense economically.
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15.6.

Technical considerations

None of the suppliers envisaged any difficulties with running the bus fleet on B30, and in fact they all mentioned
trials that had been carried out across the country, with one trial to be run from a London depot of Stagecoach.
What was important was that the tanks and blending equipment have to be thoroughly cleaned before converting
to higher levels of biodiesel due to mobilisation of sludge that had accumulated with petrodiesel and lower levels
of biodiesel. This could be carried out by the suppliers, although not all volunteered this offer.
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16. Evaluation of sustainability impacts
16.1.

Carbon emissions

The use of biodiesel, rather than petrodiesel, has a number of sustainability advantages. One of the most
significant is carbon savings, which are substantial. Whereas fossil fuels contribute toward a net gain of CO2 in the
atmosphere because their carbon has been locked into the earth for millions of years, the lower volumes of CO2
emitted into the atmosphere from the burning of biodiesel are, to a large extent, absorbed by the growing of plants
to produce the oil. Biodiesel, in its B100 blend, is therefore understood to be carbon neutral. When biodiesel is
produced from UCO which would otherwise go to waste, then the net CO2 emissions contribution is positive.

16.2.

Other emissions

With regard to emissions from the tailpipe, biodiesel is understood to benefit from lower emissions of particulate
matter (PM), hydrocarbon (HC), and carbon monoxide (CO), compared to petrodiesel. However, the UK
Department of Transport report that a potential drawback of the use of biodiesel is that emissions of nitrogen
oxides, a smog forming gas, are slightly higher in biodiesel than with ultra-low sulphur diesel.68 This consideration,
for an urban city such as London, needs to be weighed against the environmental benefits of lower emissions of
PM, HC, and CO. Further study on this issue is currently being carried out.

16.3.

Resource efficiency and land use

The manufacture of biodiesel from resources which are a secondary by-product or waste from other sectors is
beneficial from a resource efficiency perspective. If the waste from one sector can be used as the resource for
another, the impacts of supplying raw materials for the secondary industry are entirely avoided. The manufacture
of biodiesel from UCOs and tallow therefore represents a significant opportunity to delivers savings and contribute
toward a circular economy.
Biofuel production has, in recent years, been criticised for failing to achieve some of the sustainability benefits
expected. This criticism relates to land use changes as a result of increased demand for biofuels. Feedstocks that
involve the conversion of agricultural land affect food security and other impacts associated with land-use change,
while those that replace forests, wetlands or natural grasslands can increase emissions and decrease biodiversity.
In some cases, biofuel from feedstocks grown through intensive agricultural farming or on land which has
previously been a ‘carbon sink’, such as a tropical rainforest, have been reported to having higher embedded
carbon emissions than petrodiesel.
The UK government has recently recognised the potential negative environmental and social sustainability impacts
of the production of biofuels when grown on land which requires intensive agriculture or clearing of land. As a
result, the European Commission stated in 2012 that biofuels which compete with food production should be
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limited to 5% of the total biofuel transportation mix in Europe. This serves to support the importance of the use of
UCO as a feedstock, as UCO does not require any additional land to produce it and can drive environmental, social
and economic benefits without many of the sustainability concerns of other biofuels.

16.4.

Local purchasing

When a UK based feedstock is used for fuel in the UK, carbon emissions from the transportation of foreign
imported fuels are reduced, along with the risks of oil spills and negative ecological impacts associated with drilling
for petro-based fuels. The use of UK based feedstocks also has beneficial economic and social impacts and is seen
by many as an opportunity to revitalise the profitability of the rural economy.

16.5.

Toxicity and rate of biodegradation, safety

Whereas petrodiesel is highly toxic and does not readily biodegrade, biodiesel from vegetable oils is not toxic and
will biodegrade at a fast rate, which presents less of a risk to flora and fauna in the event of emergency or spillage.
Biodiesel also has a much higher flash point and is therefore less flammable than petrodiesel, making it much safer
and less burdensome to transport and store, from a social responsibility and health and safety perspective.
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