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SUMMARY FINDINGS, CONCLUSIONS, RECOMMENDATIONS

Substituting fossil fuels has been a prominent issue in the EU in recent years.

Energy security, agricultural and environmental considerations have all played a

partin the development of alternative fuels and in the creation of incentives promo-

ting their use. The system, like big systems in general, cannot react to new develop-

ments quickly and it seems there are elements that we should seriously consider re-

moving or replacing to avoid adverse effects. This paper will attempt to summarize

the current issues and propose possible solutions in the form of seven recommenda-

tions to make the European incentive system more effective in the interest of sustai-

nable rural development, an area that is of prime importance for Hungary.

SHORT INTRODUCTION TO
BIOFUELS

The idea of powering engines and other
machines with fuel from crops such as
corn or rapeseed is not a new one. In fact,
Rudolph Diesel designed his first engine
to run on peanut oil. Over the years that
followed, cheap and easily accessible fos-
sil fuels have been preferred. The situati-
on has changed, however. The global im-
pact of transport and its environmental,
social and economic effects are inescapab-
le. We are now aware that the oil reserves
available are finite, the impact on the envi-
ronment resulting from their use in tran-
sport is proven to be harmful and there is
growing concern over energy security as
well. As a response to these problems, a
wide array of technologies have been de-
veloped to cope with the enormous task of
feeding the millions of cars (over 700 mil-
lion by some estimates) in use worldwide.
These solutions were hailed as the ans-
wer to not only the problems related to the

emissions from automobiles, but also as a
way out for farmers that have been losing
their markets and have seen their profits
diminish over the last few years, especial-
ly within the EU. Producing crops without
the intention to actually use them as food
was also preferred by the agricultural in-
centives that existed and in some part still
exist today.

Although there were (and still are) tech-
nological problems to be addressed (such
as shelf life, gelling, corrosion, etc.), it
seems like the social aspect of widespread
adaptation (new technologies need to gain
awareness and acceptance from their fu-
ture consumers before becoming widesp-
read) and the chicken — and — egg prob-
lem are greater barriers. The latter seems
to be a Gordian knot since without availa-
bility, there will not be sufficient demand
for such new products. However, building
new petrol stations or adapting the exis-
ting network is such an expensive invest-
ment that no investor will risk initiating
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unless there is a clearly visible demand for
these products on the market. Power and
energy density of biofuels (W/m2, J/kg) are
also contested, but this issue is outside the
scope of this article. Social and organizati-
onal aspects must also be taken into consi-
deration, since producing and utilizing
green energy requires all stakeholders to
have along-term, fair and mutually benefi-
cial cooperation, which in turn depends on
a sound organizational framework (Ger-
gely, 2006).

As the introduction of these new tech-
nologies was somewhat slow in gaining
traction and achieving widespread use be-
cause of these barriers, different incen-
tive systems have been developed to faci-
litate this process. These are mostly aimed
at making biofuels more competitive by
changing market conditions so that biofu-
el production and useis preferred. As anot-
her element of the strategy, biofuel share
targets have been set. There are countri-

es in the world where the alternative fuel
sector has indeed changed the way mobi-
lity demands are met while also contribu-
ting to sustainability (such as Brazil and its
ethanol program, although not all aspec-
ts of the program have proven to be bene-
ficial). There is already a growing and well
founded concern about the import of raw
materials from South America and Asia (a
prominent example of this phenomenon is

the palm oil import from Indonesia).
There are more hardy crops availab-
le for biofuel production, however, that
could be utilized in inferior conditions.
Just to give one example, Jatropha curcas
is worth mentioning. In December 2008,
a test flight was conducted by Air New Ze-
aland (Green Tech Media, 2009), the first
flight with a commercial airliner ever with
ablend of Jatropha-based biofuel and con-
ventional jet fuel (Jatropha is a hardy,
drought and pest-resistant plant whose

seeds contain 27-40% oil, see Fig. 1).
Figure |

Jatropha curcas, a possible raw material for biodiesel

Source: Wikipedia
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This was an interesting initiative be-
cause Air New Zealand had the following
requirements for the fuel:

1. The land used for the production of
the raw material for the fuel (Jatropha)
was not forest or virgin grassland in the
last 20 years.

2. Soil and climate were not suitable for
food production.

3. Land is rain-fed instead of mechani-
callyirrigated.

These requirements would likely dis-
qualify most first-generation alternative
fuels used and imported by the EU. This
also underlines the necessity of the consi-
derations outlined in this paper.

ByoutsourcingproductiontoThird World
countries the EU gives up control over the
sustainability of the production process
and requires a substantial amount of fos-
sil fuels for transporting raw materials,
thereby exporting the risk to other count-
ries and defeating the purpose of using al-
ternative fuels in the first place (Fig. 2). Ho-
wever, according to some experts, we also
influence food prices indirectly through
the market (Dinya, 2009). Since land use
is profit-driven, subsidies have an effect on
the amount of crops produced to be used as
biofuel raw materials (OECD, 2007%). There-
fore it can be stated that importing raw ma-
terialstobe used forbiofuel production sho-
uld not be preferred (DFT, 2006).

Figure 2

Adverse effects of the 10% biofuel share target

Insufficient arable land
for biofuel share target

Intensification of EU
production

Pressure on soil, water
and biodiversity

Source: own compilation

These changed conditions and know-
ledge about the impacts and sustainabili-
ty of first-generation biofuels have not re-
sulted in any substantial policy respon-
se yet. In light of these developments, it

would be beneficial to reassess the priori-
ties, options and possible future avenues
for development.

It is very important, however, to distin-
guish between first and second generati-
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on biofuels. First generation biofuels are
produced by using food crops as raw mate-
rials, such as corn or sugar cane. Second-
generation biofuels use waste, residues
such as leaves, husks, stems, etc. or crops
that are not used for food production pur-
poses (such as switch grass) as raw mate-
rials and are therefore more sustainable
and do not compete for the same resour-
ces (with the exception of arable land) that
we also use for food production. Although
second-generation biofuel crops may have
a large water footprint, they are more ef-
ficient than their first-generation counter-
parts, and some can be grown in inferior
conditions otherwise unsuitable for food
production.

Despite these facts, policies and incen-
tives in Hungary as well as Europe rema-
in somewhat focused on first-generation
biofuels by providing tax exemptions and
other forms of support. Environmental,
economical, social and agricultural prob-
lems may be created by this practice, and
therefore this article will focus on first-ge-
neration biofuels primarily, although some
of the statements and suggestions may be
more widely applicable.

THE STATUS OF BIOFUELS IN
HUNGARY

Because of its geographic location, re-
sources and other characteristics, Hunga-
ry is, and has historically been, dependent
on imported energy. It is also worth consi-
dering that our energy efficiency on a nati-
onal level is lower than that of other OECD
members (Réczey — Bai, 2006). However,
due to its agricultural potential, climatic
and economic conditions, it is well suited
to the production of biofuels. Corn, wheat,
rapeseed and other possible raw materials
can achieve a relatively high yield. Over-
production, one of the major problems
in recent years seemed to be a very good
source of raw materials (Gyulai, 2006).
As an agricultural country, Hungary can

not only produce energy crops (such as ra-
peseed and sunflower) efficiently, but crop
production is likely to exceed domestic de-
mand in the long term as well (Bai et al.,
2002).

It is widely believed that the alternative
fuel sector may provide a boost to agricul-
ture through creating a new market for its
products and also creating jobs in the pro-
cess, thereby stabilizing the sector. Howe-
ver, the tendencies have shown that pro-
ducing raw materials for first-generation
biofuels such as biodiesel and bioethanol
favors intensive, large scale agriculture
that generates fewer jobs for the same ag-
ricultural output or area than small farms
while also resulting in changes in land use,
and potentially having adverse environ-
mental effects by putting pressure on soil,
water and biodiversity, conflicting with
the objectives of sustainable rural deve-
lopment. The most devastating example of
this phenomenon is deforestation, althou-
gh this is not as problematic in Hungary or
in the EU as in developing countries.

It is important to note that there is no
substantial biodiesel or bioethanol sale
in Hungary. All fuels available at petrol
stations are blended (4-5%), but alterna-
tive fuel products such as the E85 produ-
ced by Hungrana at Szabadegyhéza are ex-
ported. Blending is achieved by substitu-
ting MTBE (methyl-tert-butyl-ether) with
ETBE (methyl-tert-butyl-ether) processed
from bioethanol. These materials are oxy-
genate fuel additives that raise the octane
number of the fuel. The provider of alter-
native fuels for blending by the Hungari-
an oil company, MOL, is selected throu-
gh a tender instead of using domestic re-
sources. It hasbeen shown that Hungarian
consumers consider low prices and supply
security to be more important than envi-
ronmental aspects. Their price-sensitivity
will lead them to choose cheaper products
over others that are more environmental-
ly friendly (it is important to note that as
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far as price goes, first-generation biofuels
are not yet competitive on their own, alt-
hough rising oil prices may change that in
the future). People are aware of the envi-
ronmental issues resulting from the emis-
sions of the transport sector, however, and
their behavior could therefore be chan-
ged for the better by linking environmen-
tal benefits with lower energy dependence
and supply security in campaigns (Politi-
cal Capital, Green Capital, 2008). Initia-
ting such a campaign to make Hungarians
more environmentally conscious and to
change their consumer behavior could be
key in making the transport sector more
sustainable than it is today.

BIOFUELS AND SUSTAINABILITY

Targets previously set for biofuels share
in the EU have not been reached (2% for
2005 and 5.75% by 2010). Despite these fa-
ilures, in 2007 the EU has raised its target
to an ambitious 10% by 2020. After careful
analysis of all the impacts and conditions
involved, perhaps it would be beneficial to
rethink the approach to a mandatory 10%
share by 2020. The problems are twofold.

First, EU member states are net impor-
ters of biofuel raw materials such as palm
oil. Thereisadiscrepancybetween the effi-
ciency of production, demand and the pri-
cing of environmental values that makes
these imports key factors in the sustaina-
bility of the biofuel market. It can general-
ly be accepted that the imported raw ma-
terials can often be efficiently produced in
countries where demand for biofuels is low
and environmental values are not adequa-
tely priced. In developing countries, Eu-
ropean incentives for biofuels use may
lead to the replacement of ecosystems
with farmland.

Interestingly, the imports also generate
demand for conventional fuels, since tran-
sport almost exclusively uses fossil fuels,
thereby linking the market price of biofu-
els and conventional fuels. Together with

the import tariffs of the EU, this keeps bio-
fuel prices artificially high (OECD, 2007).
Market price is one of the main reasons
why subsidies are necessary to keep biofu-
els competitive.

Second, millions of Euros are spent each
year on subsidies and tax exemptions for
biofuels. These not only distort market
conditions, but it has also been shown that
they may indirectly influence food prices
as these two areas compete for the same
resources. The incentives have also att-
racted venture capital to this new market,
investments in this sector have multipli-
ed in recent years. This new market has
also piqued the interest of GMO produ-
cers, who, after meeting consumer resis-
tance on the food markets of Europe, see
the biofuel business as a better alternative
for their products.

However, the present incentive systems
in place cannot be sustained indefinitely.
Some of the growth that has been experi-
enced in this sector is not organic. The sub-
sidies in place have created an investment
climate that was very favorable, but thisar-
tificial growth also means that once these
incentives are discontinued, some of the
businesses in the sector will not be com-
petitive and will fail, creating uncertainty
and contracting the market for the raw ma-
terials they previously used. The greatest
weakness of the current subsidy system,
however, is that it does not always address
the wide array of technologies available. In
otherwords, itis technology-driven (think
tax exemptions for biodiesel and bioe-
thanol), but does not differentiate between
production methods, raw materials, etc. A
far better solution would be to introduce
an incentive system that is technology-ne-
utral, and allows all the technologies to be-
nefit from it. The carbon tax could be such
a solution, but it is still in its first stages of
development. The effects related to its fu-
ture introduction should be evaluated ca-
refully. For example, it will not be success-
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fulifitis only introduced in the EU, since it
will harm, among others, the competitive-
ness of enterprises engaged in transport-
ation directly, and this effect will have an
impact on all goods and services indirec-
tly. Successful introduction of the carbon
tax would require that at least the grea-
test competitors of the EU (such as the US
or China) agree to similar measures. Re-
aching such a consensus is unlikely in the
short term.

Research is definitely the key to add-
ressing these issues. It would be worth
contemplating whether the funds spent on
subsidies would not be better utilized by
being allocatedto R&D and demonstration
projects for 2" generation biofuels. It has
now become clear that first-generation al-

ternatives are not preferable for a number
of reasons (cost-effectiveness, energy ba-
lance, competition with food production,
imports, etc.). Since it can be accepted that
using biofuels to substitute fossil fuels in a
necessity, itis not expedient to use availab-
le funds to support technologies we know
to be lacking. Instead, we should strive to
improve them and discover new means
to meet our needs, this can be done by di-
verting funds to R&D from subsidies. The
amount of arable land needed for Europe’s
goals is also a major issue. The European
Environmental Agency has made estima-
tions as to the arable land available wit-
hout adverse environmental impacts (see
Fig. 3; EEA Report, 2006).

Figure 3

Arable land available in the EU for biomass production for energy
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Asfarasavailable arableland for dedica-
ted bioenergy crop cultivation goes, Hun-
gary was found to have a mediocre potenti-
al (good potential forits size) at 413 000 ha

in 2010, 512 000 ha in 2020 and 547 000
hain 2030. For comparison, the values for
Poland were around 4 000 000 ha. Ove-
rall the report has found that it would not
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be possible to reach the 10% target based
on EU resources alone without serious-
ly compromising other areas, such as food
production or environmental protection.

The environmental impacts of biofuel
production and use need to be researched
more extensively, since the effects of the
ambitious 10% target are difficult to pre-
dict or control. Given these problems and
uncertainties, it would be advisable to eit-
her drop the 10% biofuel target, or sus-
pend it until the costs and benefits can be
more clearly seen. Several key organizati-
ons such as the European Council and the
Advisory Board to the European Environ-
mental Agency have already expressed
these concerns in recent years.

One of the solutions proposed solutions
to the issues brought on by importing bi-
ofuel raw materials (deforestation, heavy
use of pesticides and fertilizers, etc.)
would be certification. By employing this
method, the production process could be
controlled, driving suppliers to more envi-
ronmentally friendly practices. However,
such a system would be difficult to imple-
ment, and it would be imperative to intro-
duce it worldwide, or it might only cause
market segmentation. An inefficiently de-
signed or introduced system could result
in the displacement of biofuels, increased
costs and bureaucracy. The ISCC (Interna-
tional Sustainability&Carbon Certificati-
on, wwuw.iscc-project.org) is a very good
initiative in this area, but a lot more gro-
undwork is necessary before the benefits
can be realized.

One way of reducing the footprint of al-
ternative fuel production would be relying
on domestic resources whenever possible.
This would have other significant benefits
such as reduced transport costs and rela-
ted emissions, and also creating demand
forlocal workforce, creating jobs in sectors
and areas where it is very much needed. A
likely downside would include higher pri-

ces, but this would likely be offset by the
positive effects outlined above.

It appears that the policies of the Eu-
ropean Union are somewhat stiff and slow
to react to changing situations regarding
alternative fuels. Despite growing concern
over the disadvantages of currently used
first-generation biofuels, the policies, le-
gislation, subsidies and general approach
have changed little. Since this is a rapid-
ly developing area, these aspects should be
reassessed on a regular basis. Since this
has not yet been done, it would be advisab-
le to conduct a review as soon as possible.

However, no policy or legislation will
vindicate biofuels as long as there is in-
sufficient demand. Lack of awareness and
trustis animportant factor from this point
of view. Due in part to the initial resistance
from car manufacturers and oil compani-
es, thereis alot of mistrust and misconcep-
tions regarding alternative fuels that mist
be dispelled before this market can gain
significant traction. This requires a comp-
rehensive and easily understandable pub-
lic campaign to persuade consumers about
the benefits of using alternative fuels.

The new programming period would be
an excellent opportunity to address some
of the issues outlined herein. These mea-
sures often need to be addressed on a Eu-
ropean level. They will have their resultsin
Hungary as well, but national regulations
are not sufficient or feasible in most cases.
In my opinion, some of the problems and
setbacks that are experienced in the alter-
native fuel sector could be addressed by
the following measures:

1. Using a portion of subsidy funds for
R&D instead, thereby promoting new,
more efficient technologies.

2. Suspending or dropping the 10% tar-
get for 2020 in order to avoid unwanted or
unknown effects.

3.Promotingtechnology-neutralincenti-
ves thereby increasing their effectiveness.
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4. Minimizing imports or introducing a
comprehensive certification system, pre-
venting adverse and external effects.

5. Promoting the use of domestic resour-
ces where possible, minimizing transport
costs, emissions and creating jobs in the
sector.

6. Reassessing policies in light of new
developments to adapt to new situations.

7. Initiating public campaigns to change
consumer behavior.

It is not contested that new means need
to be developed to meet the challenges
posed by the ever-increasing mobility de-
mands in Europe and around the world.
First generation biofuels were the first
step along the way to a more sustainab-
le transport system. As our technologies

and understanding have improved, poli-
cy responses have lagged behind. It is ext-
remely important to adapt our incentive
system to changing conditions, acknow-
ledging new scientific results and promo-
ting sustainable development. It is also
important to remember that biomass is
not the only renewable energy source avai-
lable (for example, Hungary has excellent,
poorly utilized geothermal power potenti-
al). A holistic approach is necessary, since
no alternative energy source will be suffi-
cient to displace fossil fuels alone, a com-
bination of different renewable and susta-
inable technologies should be used. With
a few adjustments and more research, we
canbe on theright track for a greener tran-
sport sector.

REFERENCES

(1) Bai A. et al. (2002): A biomassza felhasznalasa. Szaktudas Kiadé Héz, 140 p. — (2) DFT (2006): International
Resource Costs for Boidiesel and Bioethanol, British Department for Transport. (http://www.dft.gov.uk/pgr/
roads/environment/research/cqvcf/internationalresourcecostsof3833) — (3) Dinya L. (2009): Fenntarthatosa-
gi kihivasok és a biomassza alapu energiatermelés. Gazdalkodas, 53. évf. 4. sz., 311-324. pp. — (4) EEA report
(2006): How much bioenergy can Europe produce without harming the environment? European Environment
Agency, Report No. 7/2006, ISSN 1725-9177. — (5) Gergely S. (2006): The primary factors of the national strategy
for utilising “green energy” (biomass) by incineration technology. Gazdalkodas, 50. évf., 17. sz. spec. ed., 1-9. pp.
— (6) Green Tech Media (2008): Biofuel Powers Air New Zealand Test Flight. (http://www.greentechmedia.com/
articles/read/biofuel-powers-air-new-zealand-test-flight-5436/) — (7) Gyulai L. (2006): A Biomassza-dilemma.
Magyar TermészetvédGk Szovetsége, ISBN-10: 963-86870-8-8, 41-43. pp. — (8) OECD (2007): Biofuels — is the
cure worse than the disease? Round table on sustainable development. OECD study. SG/SD/RT(2007)3, Paris,
11-12 September 2007 — (9) Political Capital, Green Capital (2008): Lehet-e Magyarorszag bioetanol-nagyhata-
lom? Szektoralis elemzés hattéranyag. Budapest — (10) Réczey G — Bai A. (2006): Background to the production
and use of bioethanol as a fuel in Hungary. Gazdéalkodas, 50. évf., 17. spec. ed., 10-15. pp.

ADDRESS:

Szendré Gabor, kornyezetmérnok, tudomanyos segédmunkatars, Budapesti Miiszaki és Gazdasagtudomanyi
Egyetem, Ut és Vasutépitési Tanszék

environmental engineer, research assistant, Budapest University of Technology and Economics, Department of
Highway and Railway Engineering

1111 Budapest, Miegyetem rkp. 3., Tel.: +36-1-463-2875, Fax: +36-1-463-28-25, E-mail: szendro_gabor@t-

online.hu



