|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

BIOFUEL AND POLICY ALTERNATIVES : A FARM LEVEL ANALYSIS

ADELE FINCO, MONICA PADELLA , ROMINA SPINOZZI , ANDREA BENEDETTI
Dep. SAIFET, Agricultural Economics, University Politecnica Marctady |

a.finco@univpm.it

International Consortiumon
Agricultural Sictechnology Research)

Paper to be considered for special issue of AgBioForum: Yes

Paper prepared for presentation at the 14th ICABR Conference

“Bioeconomy Governance: Policy, Environmental and Health Regulati@md Public
Investments in Research”

Ravello, Italy, June 16-18, 2010

Copyright 2010 by author(s). All rights reserved. Readers may make verbatim copies of
this document for non-commercial purposes by any means, provided that this copyright
notice appears on all such copies.



Abstract

Within the past years, there has been a significant menem political consensus towards an
energy future with a substantially larger renewable enewsgyponent both in Europe and Italy.
The biofuel industry has been experiencing a period of extraoydiyawth, fueled by a
combination of high oil prices, and ambitious blending mandates,xexpgions and import
protection.

The major drivers are the reduction of greenhouse gas emissidn®ssil fuel use, increased
awareness of fossil fuels’ contribution to global climatarge, the desire to promote economic
revitalization in rural areas and the possibility to create newetsafor agricultural products.

This paper examines the history of European and Italian bibdiediey and evaluates the
economics of biodiesel production in today’s market environmentaly. [The aim is to shed
light on the prospective of the industry and to understand the impacts of pEicatves.

The study is motivated by the increase in biodiesel productiortibapealized in Italy in the
past years, in contrast whit the actual scenario, emerged fraam [pdnt managers interviews.
We develop an analysis at the firm level to review factdneh have contributed to the boom in
biodiesel production. The analysis is built upon the work developedibgr Bnd Taheripuor for
ethanol (2008). It's based on a break-even comparison for combinations of dageddeodiesel
prices which keep a representative biodiesel plant azé¢he profit condition. The aim is to

examine the profitability of Italian biodiesel industry in 2004-2009.

Keywords: biodiesel, firm-level analysis, break-even analysis



1. Introduction

Bioenergy is among the renewable energy sources often condidgileg a key role in the short
run to reduce carbon emissions, improve global energy efficiencyegpidit less carbon
intensive energy sources. It has the potential to address theaffigle of energy markets,
including transportation, heat and electricity. Bioenergy is geeeérfrom organic substances
usually referred to as biomass and, among them, biofuels aredi&xwm energy crops (Ledebur
et al, 2008).

Interest in biofuels has grown rapidly in recent yearg@ponse to the rising costs of fossil fuels
and increasing public concern about environmental issues such as cliarage.ch

In the developing countries, biofuels also offer the prospeccodased energy independence for
nations that have historically been dependent on fossil fuel impeurthermore, biofuels are
said to give secondary economic benefits by providing alternatavdets for impoverished
agricultural communities. As a result of these factorsnymeountries have initiated biofuel
programs for the production of biodiesel (from oil crops), ethanom(fstarch or sugar-bearing
crops) and electricity and industrial heat (from various biomessurces, including wood and
crop residues).

Despite these recent trends, some research findings ingiotgatial problems with biofuel
systems. One of the major criticisms directed at biofueggams is that they divert valuable
agricultural resources from food production. This effect ams¢gust from the direct use of food
crops but even when non-edible, dedicated energy crops are usedalorg nbiofuels,
agricultural resources such as land and fresh watectdd be put to use for food production
become allocated to fuel production. This so-called “food vefsaf dilemma has ethical,
political and economic implications (Cruz Jr et al, 2009).

This study shows the principle measures adopted by EU and [gav@nnment during the recent

years trying to explain how each measure have influenced biodiesel production.



Moreover, the present study presents a firm level andlgsissing on biodiesel derived from
agricultural feedstocks and the profitability of the biodi@sgustry from 2004 to 2010 through a
break-even analysis.

In particular, paragraph 2 provides an overview of policy hisabra European and Italian level,
paragraph 3 regards facts and trends related to biofuels.niireesproduction, use and trade in
Europe and Italy of the biodiesel market.

Paragraph 4 presents the methods of the analysis of a repiigsehtadiesel Italian plant
showing production costs and profitability, while paragraph 5 looks atbect on the different
components of the biodiesel price. Finally, paragraph 6 containsdak-&ven analysis and the
results that are the combination of rapeseed and biodiesel pricels keep a representative
biodiesel plant at zero profit condition. The aim is to exanthe profitability of the Italian

biodiesel industry and show the impact of policies. The final paragrapénsehe conclusion.

2. European and Italian Biodiesel Policy History

In most countries, biofuels remain highly dependent on public support pMeyy different
forms of support are provided at various stages of biofuel pradubtit the major categories of
support are budgetary support measures, either as tax concessibitgfufel producers or as
direct support to biomass supply, biofuel production capacities, &penffastructure or
equipment for biofuel users or mandatory blending measures (OECD, 2008).

Some of these measures directly affect the public budget, Wlaleling or use mandates
generally are neutral for public budgets. Trade restrictioaflynin the form of import tariffs,
protect the less cost efficient domestic biofuel industry fcompetition from lower-cost foreign
suppliers and result in higher domestic biofuel prices.

In the European Union (EU), the biofuel expansion experienced in rgears originates in the

incentives set up by Member States within a global framework provided bythe E



The development of biofuels was supported to abate GHG emissidrie mcrease agricultural
income through tax exemptions, mandatory blending and import baMétisout incentives
increases would certainly have been much more limited (Bureau et al, 2010).

Several measures of the agricultural policies like the r@om Agricultural Policy (CAP) in
Europe as well as of the energy policies directly and iotrestimulate the production of
renewable energy from the agricultural sector. At the B#dl)eéhree political decisions have had
a fundamental role in biofuels expansion: the CAP, the 2003 Mesctind the last Directive of
2009.

The 1992 CAP reform provided incentives to produce crops forggnese. Farmers were
allowed to grow nonfood crops on set-aside land. In 2003, a new premiumei@y ecrops
grown outside set-aside land was implemented. However, theefasinrof the CAP (2009)
ended the subsidies for the production of energy crops.

A more ambitious biofuel policy at the EU level has launche2DDB. The major event was the
adoption of two directives aimed at promoting the use of biofdéls. Commission’s Biofuels
Directive (2003) sets a 2% market share (measured in eoenggnt) as reference value in 2005
for biofuels and 5.75% share in 2010. As Table 1 shows, substantiatiféein Member States’
efforts is observable and doubts remain in place if the dv208b reference value has really
been achieved. Globally biofuels only accounted for 1% of the &t$port fuel market in 2005

which is half the target of 2%.

Table 1- Market shares and targets for biofuels in EUiB5ércentage)

The target fixed by the biofuels use Directive (Dir. 2003/8)/vere not mandatory and there
was not penalty for noncompliance. The only constraint was anahmneport to the European

Commission by the Member States indicating its progress inevanhi European targets



(European Commission, 2007). Furthermore, the energy taxditiextive (Dir. 2003/96/EC) has
allowed Member States to grant tax reductions and exemptions on Biofuels

This framework gives Member States different instrumemtd many degree of freedom to
implement policies.

Summarizing, even if no subsidies are directly provided, tentast widely-used approaches to
support the development of the biofuel market in Europe are, fimsttax exemption that
represents an indirect subsidy of biofuels and second, the direchgmreal obligation to blend
the mineral fuel with predefined amounts of biofuel. This inducefuledistributing companies
to buy biofuels and stimulate their production via increasing demand for tloege{w:

Many Member States rely initially on fuel tax exemptions stibije State aid control. In doing
so, however, budgetary problems arose. For this reason, some Matalesrhas recently turned
to implement biofuels blend obligations increasing the quota (Ledebur et &), 2008
Furthermore, public support for biofuels has recently been iquedt and several reports
produced by the Commission , NGOs and international institution (Q868&, Fao, 2008, World
Bank, 2008) have criticized biofuels.

Some negative effect like the indirect land use change andems relative to the overall
environmental effect of biofuels and potential competition fod leuth food production have
triggered erosion in the public image of biofuels and haveddde adoption of the Renewable
Energy Directive (RED, Dir. 2009/28/EC).

The last important step of the European policy on biofuels was the Cld0&8te and Energy
Package and the adoption of the RED as a piece of the Rackiag RED expanded the target to
“renewable fuels”, including electricity and hydrogen, ratheant a strictly biofuel target.
Moreover the final compromise introduce sustainability criteria: mahi&@HG savings have to be

achieved and so biofuel must provide at least 35% carbon emsssiorgs compared to fossil

! The blending of biofuels in fossil fuels is alsmetrained by the Fuel Quality Directive 98/70/EC.

2 |n addition to Directive 28/2009, it includes ar@itive on the EU Emissions Trading System, a d®tis
on the effort sharing between Member States for @&fRiction, a Directive on the geological storafe o
carbon dioxide and a revision of the fuel qualityetive.



fuels in 2010 and this level will rise to 45% by 2013 and 50% by 2017 and somefypad are
unfit to grow biofuel crops and social standars have to be keteover, the European
Commission has been asked to come forward with proposals by the 200ato limit indirect
land use change. The Parliament and the Council will then hav@ke a decision based on
these proposal before 2012.

At national level, the Italian government combines threeunwnts to develop biofuels: the first
is a tax reduction of the excise on fuels (tax cuts are grdéote limited quantity), the second is
a mandatory blending rate (3% in 2009 in energy content) and tdegtthe market share that
must be reached of biofuels on the total fuel consumption.

The Italian policy history is summarized in Table 2.

Table 2 - Biodiesel Italian policy history

The reduction of excise duty have been recently changed by the Italiaof 2Z&WDecember 2009
n.191 that assigns 18 thousand tons of biodiesel to be distributed amoresdligdiants. The

limited quantity was 250 thousand tons until 2009.

The new law doesn’t contain the distinction between the natiaggiftiel chain” as Law n.296
of 27 December 2006, in which 250 thousand tons of biodiesel was dividg®.000 tons

assigned to the “agrifuel chain” with national and EU condrémt oil production with rapeseed,
sunflower and soybean and 180.000 tons from “non agrifuel chain’nassitp biodiesel

companies (Rosa, 2009). The Companies participate to the assigrfnieet70.000 ton of the
agrifuel chain by exhibiting the cultivation contracts signed with producers.

Nowadays, for 18.000 tons there is the reduced excise duty, insteadudf ¢éxeise duty applied

to gasoil of 423 €/mc, that corresponds to a 80% reduction with respectdti they.

This decision will have strong consequences on the profitabflitialian biodiesel plant as we

will show in the next paragraphs.



3. Biodiesel production in Europe and in Italy

The production and use of biofuels, mainly ethanol based on cemedlsugar crops and
biodiesel based on vegetable oils such as rapeseed, lwave @pidly over the past few years
and are expected to double in the decade to come.

The world biofuels production reached 62 billion liters in 2007 and#% is represented by
ethanol production (Table 3).

The United States and Brazil are the largest ethanol produtttr$51% and 36% of global
ethanol output in 2007, respectively, while the European Union accaurgbdut 60% of global
biodiesel production. A large number of other countries’ goverrsneave begun, or are

considering promoting biofuel production and use (OECD, 2008).

Table 3 -Biofuel production by country (2007)

The main EU ethanol producers include France, Germany, Spain, Poland and/Hunga

EU ethanol output reaches 2.7 bin liters in 2008, up from 2.2 bin in 20§ar€FL). The main

driver of this growth is output expansion in France, Germany artcHtaspe where, after initial
technical problems, the major fuel ethanol plants reached ibemds of capacity (Labebur,

2008).

Figure 1 - EU ethanol production in 2008 (in millios of litres)

The EU is the world major player in production of biodiesel vétlshare of 60% of total
production (Figure 2). Business interest in biodiesel has alsongmowhe U.S. (16.5%), in

Indonesia (4%), Malaysia (3.2%) and Brazil (2.2%).

Figure 2 - EU biodiesel production in 2008 (in tor)s



In the EU-27, the increase in production of biodiesel is the major task Bfthe 2010 that has
been stimulated by the incentive measure adopted by Member &ateslerlined in paragraph
1. In 2008, 7.7 min tons of biodiesel have been produced equivaleB6t@% increase between
2007 and 2008 and in contrast to 1.0 min tons in 2002 (Figure 3).

The EU market leader is Germany, with biodiesel producti@batit 2.8 min tons in 2008, that
represents 36.7% of total European production, followed by France (23.6%) ar{d.&by.

For the coming years, it is expected a redistribution ofgneta among the countries due to
contribute of Netherland, Spain, U.K and Eastern countries tidl#aly’s growth ratio will be
slower due to the already existing over capacity and diffi¢alprocure feedstock at lower costs.
The lower oil cost and feedstock costs combined with the newd&esurage the increase in

biodiesel production without further incentives (Rosa, 2009).

Figure 3 - EU biodiesel production (in tons)

European biodiesel industry has suffered from biodiesel impants the United States over the
last few years. According to European Biodiesel Board (EBB)ergan biodiesel imports
reached 1.5 million tons in 2008 (equivalent to 16.3% of European biodmssimption for
transport), compared to more than 1 million tons in 2007 and less than 100,000 tons in 2006.
The strong increase in American biodiesel imports depends orgtv&nment subsidies. EBB
submitted a complaint to the European Commission in 2008 in ordeevernp the situation
causing further harm to European industrialists. They were advéindecase by the Commission
in 2009, through the approval of the temporary imposition (of six montasimum) of
antidumping and anti-subsidy rights on American biodiesel imports.

Regarding consumption, in 2008 the total biofuel consumption was 7.9 mbittoa growth of
28.5% compared to 2007 (Table 4). The biodiesel consumption represents of8théototal

biofuel consumption, compared to 17.5% for bioethanol and 4% for vegetable oil.



Table 4 - Biofuels consumption for transport in theEuropean Union in 2008 (in toe)

Biodiesel consumption increased from 5,899 ktoe to 7,900 ktoe between 2602088,
equivalent to an increase of 33.9%. The slowdown of European growth in 200&rtiy
explained by the significant reduction in biofuel consumption inr@ay, whereas in previous
years this country widely contributed to the strong growth of consomiot the European Union

(EurObserv’ER, 2009).

Figure 4 - Biodiesel production and consumption irtaly (thousands of tons)

Italy is the third country in order of magnitude after Gewnand France for biodiesel
production. Nevertheless the area cultivated to oil crops éolidsel production was very limited
in relation with consumption: 45,000 Ha in 2006, 35,000 in 2007 and12,000 in 2008 mainly
dedicated to rapeseed and sunflower crops. The 70% of the totalsblogi®duction is
represented by rapeseed oil mostly imported from EU, the 20%ris doybean oil most from
domestic production; the 80% of imported oil are from rapeseed and suntt@west is palm oil
(Rosa, 2009).

Italy imports a large amount of rape and soybean oil procesdaddiesel and re-exported into
EU countries; the quantity of biodiesel production was, in 2008, 670 thousand tonsgasdraf
42% compared to 2007 (Figure 4).

In 2009, the Italian biodiesel production, including imports, from othentdes is 1.1 min tons

not much greater than the domestic consumption of 1.0 min ton (Asso&pfiepire 5).

Figure 5 - Production and consumption in Italy in 209 (thousands of tons)

3 Assocostieri is the National Association of mineits deposits (www.assocostieri.com).
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4. Biodiesel plant economics

In Italy, according to Assocostieri, biodiesel active plamt8009 are 15, with a total capacity of
2.2 min tons (Table 5).

The first step of our study was to interview all biodigdahts in order to collect data regarding

biodiesel production, raw materials used, costs and profits of the.plant

Table 5 — Biodiesel plant in Italy in 2009

The data obtained have been integrated into a spreadsheetrtivaisttates the importance and
sensitivity of various factors on the profitability of a bicie plant. The accuracy and the
veracity of the spreadsheet have been confirmed with plant manatgevieiwed.

The spreadsheet was tested with managers of “new” biogisdk being established in Italy.
The conclusion is that the spreadsheet is a very good repregsemhathe “state of the art”
biodiesel plant.

The Excel spreadsheet is designed for users to enter datdeswatbe their operation and
estimate the profitability of their proposed or established biodideed.

The output that results from data input and the formulas embedded in the speeeisteasures
of cost and profitability.

The measures typically considered in analyzing the successhidbdiesel plant include the
following: Total Cost per ton, Total Processing Cost and Net iMachieved per ton (Tiffany et
al, 2003).

The representative plant considered in the study has a cap&dif0.000 tons and produces
150.000 tons of biodiesel.

The major characteristics of the plant are summarized in Table 6

Table 6 - Principle characteristics of the represeative biodiesel plant

11



Vegetable oils usually used by a biodiesel plant, is represdnyt a blend consisting of rapeseed
oil, soybean, frying oil and palm oil in different percentages inicgldb the season.

For simplicity, we have assumed that our plant uses only rapedefr biodiesel production
because it corresponds to the oil used with highest percentagiésatite oil with the best
characteristics for the biodiesel production.

The total production cost of biodiesel is presented in Tablé@h7alN its components in order to

obtain the production cost per ton of biodiesel.

Table 7 - Total production cost of biodiesel

The spreadsheet was used to identify the most important @@snassociated with financial
success. According to Table 7, the biomass cost is theéhaddtas the greatest weight on total
production costs: it represents 80% of the total cost. Thisnsnélaat the market trend

commodities prices highly influences the result of biodiesel industry.

Table 8 - Net margin of biodiesel plant

Table 8 shows the net margin of the representative plardalizes a negative economic result
because revenues don't cover production costs. This result depemestoodiesel price that the
refineries fix and that is not connected with the production astae will show in the next

paragraph.

5. Biodiesel price components

In Italy, a biodiesel market doesn't exist. As a consequenceowé have a biodiesel price on
Platts as for diesel and gasoline.

Refineries, that buy biodiesel from the producers, determinkeidde=sel price and consequently

the price may not cover the production costs that the biodiesel produeers ha

12



There are two components that influence the value of biodibsetiesel price on Platts and an
“additive value”.

The “additive value” is determined by the refinery industigl & depends on vegetable oils price
and the contractual power of the biodiesel plant.

The “additive value” should correspond to the difference &ennthe production costs and diesel

price on Platts that biodiesel producers call the “business maFgjguré 6).

Figure 6 - Business Margin of the representative bdiesel plant

According to the data given by biodiesel plants, nowadays, thetitadgalue” corresponds to
about 66% of the “business margin”.

It also depends on the tax excise reduction fixed by Italian goet. In fact, biodiesel
producers sustain that when the limited quantity defiscalizesd2&8,000 tons the additive value

was higher than today (18,000 tons).

6. Breakeven analysis

In the second step of the study, we develop a break-even analysismdasures profitability of

the representative biodiesel plant described above at all cdinbmeof rapeseed oil and
biodiesel prices (Tyner et al, 2008b).

Then we compare the break-even line with the actual observdatoesamine factors which

caused the surge in biodiesel industry in recent years.

The break-even line presents combinations of all rapeseendoiiadiesel prices which keep the
biodiesel plant considered at zero profit condition.

In Figure 7, we determine the relationship between profit of ldr& pnd rapeseed oil price. For
different rapeseed oil prices the biodiesel plant will zeadlifferent profits as it is showed in the

graph.

13



Figure 7 - Relationship between profit and rapessedil price for the representative biodiesel plant

According to our data, the rapeseed oil price which détesthe zero profit condition is 577

€/ton. The fact is that nowadays rapeseed oil price is htgharthis value and it corresponds to
about 700 €/ton.

Figure 8 shows the profit that the plant could realize accordirige different biodiesel prices.

Obviously, to higher biodiesel prices correspond higher profits. Tddielsel price that satisfy

the zero profit condition is 750 €/ton.

Figure 8 — Relationship between profit and biodiederice for the representative biodiesel plant

Combining the realtionship between the rapeesed oil and biodieses phat satisfies the zero
profit condition, we realize the break-even line shown in Figure 9.

In the upper side of the line, the biodiesel plant realizes profit otleemvibie opposite side, the
plant realizes loss.

We now examine factors which cause the boom in biodiesel industirygeaittual combinations
of the rapeseed oil and biodiesel prices to the break-even graph.

Figure 9 compares the break-even line with the actual observation2@trto 2010.

We underline that biodiesel plants use a blend of veget@blaral consequently the price has
probably been lower than the rapeseed oil price that has bednirushe graph. Taking into
account this, our results reflect what is actually happened itefien biodiesel industry.

Figure 9 shows that producers realized profit margins from dsetliproduction from 2004 to
2008 encouraging a rapid investment in biodiesel industry during these year

The contribution of the measures adopted at European and lItalenvédnch we have shown
before, was fundamental for the rapid growth of the sector andlitfusion of plants. In

particular, tax exemption of the excise had influenced these results.

14



In 2009, the scenario changed. The economic crisis that has lowergddiess and led to a rise
in commodities prices and reduced the resources available thierrstate have had as a
consequence the reduction of the limited quantity with lower levelxation.

At present biodiesel producers register loss and difficulties téncenthe production.

Figure 9 - Break-even line for the representative ibdiesel plant

Recently, the biodiesel price has lowered and as a result the prit§itabihe industry has
declined significantly.
In conclusion, policies have had and have a fundamental role inathed®| sector and the state

should adopt measures to help plants.

7. Conclusion

This study set out to provide a comprehensive survey of Ithiiadiesel plants in order to
understand the consequences of the EU and national policy for biodiesekist tyears.

Although data limitations prevented us from identifying and quantfiall the subsidies now
supporting biodiesel industries, we believe we have in large measurieddliat goal.

By constructing an integrated picture of the measures adoptethahatinfluenced biodiesel
expansion at both the European and Italian levels and examaningle number of Italian
biodiesel plants, we have assembled a more comprehensivenassesf the production costs
and profit of a representative biodiesel plant.

The picture that emerges of European biodiesel marketssshwat the level of support to
biodiesel is significant in the EU, and strongly linked to vasrproduced or consumed and in
total, subsidies provided for biodiesel are currently appraein® 2.4 billion (€ 0.50 per litre)
according to Oecd (OECD, 2008).

At national level, the policies adopted by the Italian government have beeiveffemin 2004 to

2008; during that period biodiesel plants realize profit margins as the lrealaealysis shows.

15



However, the increased price of vegetables oil and the ecomoisii have negative impact on
biodiesel production. It is important to note that biodiesel primugs largely driven by the

diesel price and the vegetable oils prices. But Italian biediaedustry also depends on policy
measures adopted at national level. The recent law thatchesged tax exemption has

diminished the profitability of the biodiesel plant that today realizeses.
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Table 1- Market shares and targets for biofuels in EUiB%ércentage)

EU Member Market share Targets Targets
State for 2005 for 2005 for 2010
Austria 0.93 2.5 5.75
Belgium 0 2 5.75
Cyprus 0 1 5.75
Czech Republic 0.05 3.70 5.55
Denmark n.a. 0.1 n.a.
Estonia 0 2 5.75
Finland n.a. 0.1 5.75
France 0.97 2 7
Germany 3.75 2 5.75
Greece n.a. 0.7 5.75
Hungary 0.07 0.6 5.75
Ireland 0.05 0.06 n.a.
Italy 0.51 1 2.5
Latvia 0.33 2 5.75
Lithuania 0.72 2 5.75
Luxembourg 0.02 0 5.75
Malta 0.52 0.3 n.a.
Netherlands 0.02 2 5.75
Poland 0.48 0.5 5.75
Portugal 0 2 5.75
Slovakia n.a. 2 5.75
Slovenia 0.35 0.65 5
Spain 0.44 2 5.83
Sweden 2.23 3 5.75
United Kingdom 0.18 0.19 5
EU-25 1 2 5.75

Source: European Commission, 2007
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Table 2 - Biodiesel Italian policy history

1995

Tax exemption of the excise for 125.000 tons

2001

Tax exemption of the excise for 300.000 tons

2005

Market share for biofuels: 1% in 2005 and 2.5% in 2010.
Tax reduction of the excise for 200.000 tons

Mandatory blending rate: obligation to blend the mineral
with predefined amounts of biofuel not more than 5%.

fuel

2006

Tax reduction of the excise 200.000 tons; 20.000 tons ass
to the “agrifuel chain” with national and EU contracts for
production.

Mandatory blending rate for biofuels derived from the “agpiif
chain”: 1% of diesel and gasoline of the previous year.

percentage must increase of one point each year until 201(4.

gned
oil

The

2007

Tax reduction of the excise 250.000 tonns (20%): 70.000 fonns

assigned to the “agrifuel chain” with national and EU cordr
for oil production and 180.000 ton from “non agrifuel chain”
Market share: 1% in 2005; 2,5% in 2008; 5,75% in 2010.

ACt

2008

Minimum mandatory blending rate for 2009: 3% of the t
consumption of diesel and gasoline of the previous year o
basis of energy value.

Dtal
N the

2009

Mandatory blending rate: 7%

2010

Tax reduction of the excise: 18.000 tons
Market share: 3,5% in 2010; 4% in 2011; 4,5% in 2012

Table 3- Biofuel production by country (2007)

Country Ethanol Biodiesel
Million litres % Million litres %

United States of 26.500 51,0 1.688 16,5
America

European Union 2.253 4,3 6.109 59,9
Brazil 19.000 36,5 227 2,2
Canada 1.000 19 97 1,0
China 1.840 3,5 114 1,1
India 400 0,8 45 0,4
Indonesia 0 0,0 409 4.0
Malaysia 0 0,0 330 3,2
Others 1.017 2,0 1.186 11,6
World 52.010 100,0 10.205 100,0

Source: based on F.O. Licht, 2007 and data fron©OEED Ag link-Cosimo database
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Figure 1 - EU ethanol production in 2008 (in millions of li§)
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Figure 2 - EU biodiesel production in 2008 (in tor
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Figure 3- EU biodiesel production (in tons)
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Table 4- Biofuels consumption for transport in the Eurapé&hnion in 2008 (in toe)

Country Consumption
Germany 2.477.983
France 2.020.690
Spain 519.000
United Kingdom 691.335
Netherlands 202.000
Sweden 129.888
Austria 186.645
Italy 557.280
Portugal 132.849
Poland 340.560
Belgium 86.149
Slovakia 53.070
Greece 75.680
Lithuania 45.764
Luxembourg 41.447
Romania 60.200
Hungary 81.000
Czech Republic 75.783
Finland 11.441
Ireland 40.000
Bulgaria 29.412
Slovenia 22.255
Cyprus 14.180
Estonia 2777
Latvia 1.927
Malta 964
Total EU-27 7.900.279

Source: EurObserv'ER, 2009
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Figure 4 - Biodiesel production and consumption in Italy (tands of ton:
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Figure 5 - Production ancconsumption in Italy in 2009 (thousands of ton
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Table 5— Biodiesel plant in Italy in 2009

BIODIESEL PLANTS LOCATION CAP'&‘SA}—Y
ALCHEMIA ITALIA SRL Rovigo (RO) 15.000
CAFFARO BIOFUEL SRL Torviscosa (UD) 60.000
CEREAL DOCKS SPA Vicenza (VI) 150.000
COMLUBE SRL Castenedolo - Brescia 120.000
DP LUBRIFICANTI SRL Aprilia (LT) 155.520
F.AR. Cologno Monzese (Ml) 100.000
FOREDBIO SPA Nola Marigliano (NA) 70.000
ECO FOX SRL Vasto (CH) 131.370
ITAL BI OIL SRL Monopoli (BA) 190.304
ITAL GREEN OIL SRL San Pietro di Morubio (VR) 365.000
GDR BIOCARBURANTI Cernusco sul Naviglio (MI) 50.000
MYTHEN SPA Ferrandina (MT) 200.000
NOVAOL SRL Livorno (LI) 250.000
OIL.B SRL Solbiate Olona (VA) 200.000
OXEM S.p.A. Mezzana Bigli (PV) 200.000
Total 2.257.194
Source: Assocostieri
Table 6- Principle characteristics of the representatiegliesel plant

Capacity plant (ton) 150,000

Plant cost (€) 20,000,000

Factor of debt (60%) 12,000,000

Interest rate (%) 5

Table 7- Total production cost of biodiesel
€ %

Annual Rate of Depreciation 1,554,048 1.19
Management and Maintenance Plant Cost 12,000,000 9.19
Biomass cost (rapeseed oil) 103,500,000 79.28
Other costs 1,500,000 1.15
Processing Cost 9,750,000 7.47
Transportation costs 2,250,000 1.72
Total production cost 130,554,048 100.00
Production cost per ton (€/ton) 870

24



Table 8— Net margin of biodiesel plant

Biodiesel sales (ton) 150.000
Biodiesel Price (€/ton) 750
Glycerin sales (ton) 15.000
Glycerin Price (€/ton) 80
Net margin (€) -16,854,048
Net margin per ton (€/ton) -112

Figure 6 - Business Margin of the representative biodietaitp
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Figure 7- Relationship between profit and rapessed oilepfic the representative biodiesel plant
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Figure 9 - Break-even line for the representative biodigdaht
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