VERSIT DOI: 10.2478/eces-2013-0055 ECOL CHEM ENG S. 2P0@3t):799-804

Yucheng CAQ and Lucjan PAWLOWSHK

EFFECT OF BIOFUELS ON ENVIRONMENT
AND SUSTAINABLE DEVELOPMENT

WPLYW BIOPALIW NA SRODOWISKO | ZROWNOWA ZONY ROZWOJ

Abstract: Nowadays world faces crisis caused by growingg@ndemand. Threat of climate change caused by
the increased emission of g®om burning of fossil fuels exerts pressure onewidse of renewable energy
resources. It is believed that one of importanbueses of renewable energy are biofuels. In thepage present
that in the most cases it is not true. Wide udeiafiiel, especially in European Union, poses thteaustainable
development of today’s world. It is going to begaeted that the production of biofuels from agtioll crops is,

in many cases, unsustainable due to the fact thratluces the access to food by devoting cultivatimnd to
crops designated for the production of biofuels.aiMs more, it has also negative influence on thérenment,
namely it reduces biodiversity, pollute water awtiat is curious, not in all cases the use of bisfleads to the
reduction of CQemission.
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Introduction

Raising an awareness of the possibility of exhagstie earth resources necessary for
the functioning of the human civilization has led the creation of the sustainable
development concept, which was first formulatedh@ WCED report [1]. Its primary aim
was to create such development, which would sattsfyliving requirements of today’'s
generations without depriving their future genenadi of opportunities to meet their own
needs.

Sustainable development deals with almost all aoédmiman activities, setting trends
for civilization development [2-5]. Therefore, iMD@0 the United Nations Millennium
Development Goals were adopted, which highlightdee tneed to secure both
intergenerational justice and also intrageneratiusdice. The first relates to the necessity
of conservation of resources and the quality ofetiréironment satisfying, at the same time,
the needs of future generations. When it comesttagenerational justice, it is connected
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with determining the basic living conditions thdtosld to be satisfied for the current
generation, including the assurance of equitableesx to the Earth’s basic resources,
especially food and safe water.

The problem is that the dominating political anebremmic system in today’s world
favours increasing exploitation of all resourcesiclvhare exhaustible and the most
important among them are primary energy resources.

At the present levels of consumption, the amounbibfs estimated to last for about
40-50 years, natural gas for about 60-70 years, carad for about 140-150 years. The
problem of fossil fuel depletion is real and preésdmwever, more attention is paid to
global warming, which is caused by the increaseatimospheric C@ concentrations
resulting from fossil fuel combustion. The IPCC agp predict that if we do not refrain
from burning fossil fuels, the climatic consequeneéll be serious. Although it is widely
claimed that climate change is going to occur enféice of enormous costs associated with
the introduction of a low-carbon economy [6]. Moreq it is worth noting Lindzen’s work
[7], which questions the scale of the IPCC’s presticclimate change.

Energy supply affects all aspects of human lifeciap economic and environmental
including access to water, food production, theltheaf the human population, education
and even gender related issues [8-12]. Therefoeegpttovision of energy for our civilization
is one of the key tasks in the implementation efgbistainable development [2-5, 13].

Focusing an energy policy only on counteracting, @Gissions threatens global
sustainable development. One important sustainabkvelopment paradigm is
intragenerational justice demanding that all pegbleuld have equal access to the basic
goods, which are essential for living, one of whfolbd is the most important example.
Although the production of grain is growing appragitely 1% annually it does not keep up
with the rapid rate of world population growth 1.1%4, 15].

It turns out that the commitment to introduce a 10fimum share for biofuels in
transport by 2020, adopted by the EU in 2009, l¢ads significant threat to food supply
with a questionable impact on reducing L#issions [17, 18] and affect quality of life in
some parts of the world, especially developingamai[19-21].

Renewable energy sources are extremely importargrfergy supplies. These include
solar energy, exploited both as thermal energy & was electricity generated in
photovoltaic cells, wind energy, hydropower andltigower, geothermal energy and energy
derived from biomass. In a number of countries, suess have been taken to increase the
use of biomass for energy generation [13, 22, PB& use of biomass for energy generation
is the most controversial. Extensive use of bionsassced from agricultural crops is often
incompatible with the sustainable development fpiec and the aim of the present paper is
to demonstrate it.

Biofuels may be often characterized by low enecgeffectiveness. Pimentel from
Cornel University conducted a research accordinghich the amount of energy used to
production of bioethanol is higher than energy ote@ by the combustion of ethanol in car
engines.

Therefore, in the process of ethanol productiorual28% more energy is used for its
production in comparison with energy obtained tbenloustion of produced ethanol from
crop, 45% from grass and 57% from wood [17, 22].

When it comes to the production of biodiesel theadion is similar. Its production
from soy requires 27% more energy than energy bdairom the combustion of produced
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biodiesel. As for the production of biodiesel fremmflower seeds, it uses up to 118% more
energy [17, 22].

In the following parts of our paper we are goingstmw the effects of the production
of biofuels on the environment having regard teegh®use effect, and we will characterize
threats of agricultural crops used to the productibbiofuels in order to provide especially
poor countries with food.

Biofuel and the environment

Biofuel promotion is based on the mistaken asswnptihat during their combustion
only as much Cgis released as the plants absorbed earlier. Thidistic reasoning does
not take into account the entire biofuel productiyole. What is more, the changes in the
land use and the energy expenditure for the ctiltimaand processing of biomass into
biofuels are omitted from these estimates.

In developing countries, tropical forests underwdaforestation and in their place
crops designated for biofuels were cultivated. Frtbi research conducted by Danielsen
and his colleagues it appears that,GDsorption by the tropical forests is significgntl
greater than the cultivated plants in their plasedufor the production of biofuels.
Converting rainforests and peat lands for the petidn of biofuels leads to additional GO
emission in an amount of about 55 Mg of {0@r hectare per year for a period of about 120
years. Thus, the use of biofuels obtained from £miten does not lead to the reduction in
CO, emissions. The tropical forests are the habitatnfiore than half of the terrestrial
species. The most endangered are forests in sasattsia.

Large single crop plantations, which we usuallyl deth in the case of biofuel crops,
require large amounts of herbicides and pesticidglsich then penetrate into the
groundwater contaminating it. Examples of the niggdmpact of pesticides are soya bean
crops in Brazil. The pesticides and herbicidesduse a large scale, threaten the Pantanal
wetland area [24, 25] which is one of the most irtgoat areas for hundreds of bird species,
mammals and reptiles [23].

The 20,000 hectare sugar cane plantation intendedefthanol production may
constitute one of the examples. It is located ie Trana River Delta in Kenya. With
a planned uptake of 1,680’ mf water/min, representing about 30% of the ril@w rate, it
poses a serious threat to the local ecosystemtahdbr 345 species of water birds and
marsh birds.

Additionally, in order to produce a biofued bioethanol from corn, energy is essential
for cultivation, production of fertilizers, plantoltection, processing into fuel during
fermentation and distillation. Using LCA techniqitayas revealed that the amount of LO
released per unit of energy obtained from bioeth@neduced from corn is higher by as
much as 60% compared to the amount of, C&8eased during the combustion of fuels
derived from crude oil [17]. Even in the case addithanol production from sugar cane in
Brazil, where the biofuel production is in the malgveloped stage and the remaining
biomass is fully used, for instance stalks are usdtie production of heat, it has not been
possible to reduce G@missions per unit of output energy below thahefemissions from
liquid fuels derived from crude oil.

In the case of Brazil, the development of bioethgmmduction from sugar cane
allowed for the creation of about 700,000 new jolkich can be regarded as a positive



802 Yucheng Cao and Lucjan Pawtowski

social effect which increases social sustainabilitye development of ethanol production
has ensured Brazil's independence from importaddifuels, and the price of energy from
ethanol is competitive with petrol prices. Therefat can be said that in the case of Brazil
it has succeeded in providing a sustainable supplyquid fuel for transport; however,
without decreasing CQOemissions. It should be taken into consideratiwat this is an
exception.

The production of liquid biofuels for transport poses also has a negative impact on
the aquatic environment due to high water consumpised for both crop irrigation and in
treatment process of energy crops into biofuelsthéamore, during the processing, large
guantities of waste water harmful to the environthage produced.

Problems with food supply

The population growth from 7.2 billion in 2030 wilad to the 35% increase of food
demand. However, today 25,000 people die of huraad, about 780 million people in
developing and 27 million in developed countriefesurom malnutrition each day [27]. In
this situation, allocating huge areas for biomass fultivation raises moral concerns;
especially it applies to liquid biofuels used iartsport. In accordance with the European
Commission’s decision from 2009, as much as 10%hefnergy used for transport should
come primarily from biofuels made mainly from foetops. To make biofuels viable,
European governments are providing powerful ingustid farming lobbies with huge sums
of money. For instance, by 2020 biofuels will artyuaost each person in Great Britain
about £35 (£1-2 billion total) and in Germany ab&8® (€1.4-2.2 billion total) [26].

Also, due to subsidies, in the United States ethammuction as a fuel additive rapidly
expanded. In the USA, ethanol is produced maintynfrcorn and in 2011 as much as
127 million tonnese 40% of annual production was allocated for bioetthgproduction.
Ethanol production for fuel purposes consumed abiion subsidy from the national
budget.

In the period 2007-2012, allocation of such a lasgeount of corn for ethanol
production resulted in a twofold rise in the prafecorn. Therefore, large imports of food
crops for biofuels by the European Union countiéesto a dramatic 2.5 fold increase in the
FAO food index [16].

An increase in food prices is particularly sevarethe poor, who spend most of their
income on food.

Taking into consideration above mentioned statespdghtmay be concluded that the
use of biomass obtained from agricultural cropsfoergy purposes frequently threatens the
implementation of the sustainable development esjsat because it violates the
intragenerational justice paradigm by limiting fieor’s access to food.

Conclusions

Nowadays, all over the world there is an urgenrcdedor a sustainable supply of
primary energy in order to slow down fossil fuehaxstion and to reduce G@missions to
minimise climate change. However, the majoritytef biofuels do not meet the criteria for
sustainability. Their application, in most casesesl not lead to the reduction in €0
emissions but, in some cases, the output energy lfiofuels is even lower than the input
energy used in their production. Often, but mostliropical areas, biofuel plantations have
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a very negative influence on the local environm@&ibfuel use, mainly by the European
Union countries causes an increase in food prideshathreatens intragenerational justice,
one of the principal paradigms of sustainabilitplyObiofuels made from waste biomass or
from biomass grown on depleted land can somehowceedhe C® emissions and be
sustainable Thus, the European Union’s policy eeldd biofuel use for transport should be
re-evaluated from the sustainability standpoint.

It seems that large subsidies for the biofuels pt@m are not reasonable. Biofuels
which do not meet the sustainability criterion dhdawt be subsidised. According to current
knowledge, only biofuels produced from agricultuaatl forestry waste or from cultivations
on depleted land meet the sustainable developmréstia. Promotion of such biofuels
through subsidies could actually contribute to rts@uction of greenhouse gases emissions
and the minimisation of the negative impact on fgoites. It should be also taken into
account that the amount of biofuels possible todpce from this source will be
significantly smaller than the amount possible todpice from agricultural cultivation. Only
biofuels made from waste biomass or from biomaesvgron depleted land can offer some
reduction in C@ emissions and can be sustainable. Therefore,ut@pEan Union’s policy
related to biofuel use for transport should bevaheated from the sustainability standpoint.

Due to rapidly increasing number of vehicles aniagstion of oil resources, the world
is undoubtedly facing the challenge of finding $olos for transport. It appears that the
development of the electric vehicle is a promisitigection, whose batteries will be
recharged from electricity generated by photovoltails.

References

[1] WCED, Our Common Future, Report of the Worldn@nission on Environment and Development, 1987.

[2] Pawtowski A. Sustainable Development and Glidadion. Problemy Ekorozwoju/Problems of Sustaieabl
Development. 2013;8(2):5-16.

[3] Papuziski A. The Axiology of Sustainable Development: Attempt at Typologization. Problemy
Ekorozwoju/Problems of Sustainable Development328(1):5-25.

[4] Udo V, Pawtowski A. Human Progress Towards Eajle Sustainable Development — part Il: Empirical
Exploration. Problemy Ekorozwoju/Problems of Susthie Development. 2011;6(2):33-62.

[5] Mroczek B, Kurpas D, Klera M. Sustainable Demwhent and Wind Farms. Problemy
Ekorozwoju/Problems of Sustainable Development328(2):113-122.

[6] Nader S. Path to Low-Carbon Economy. The Mas&dample, Energy Precedia. 2009;1(1):3951-3958

[7] Lindzen RS. Global Warming: The Origin and Natwf the Alleged Scientific Consensus. Problemy
Ekorozwoju/Problems of Sustainable Development028:13-28.

[8] Danielesen F, Beukema H, Burges N, Parish hBE, Donald P, et al. Biofuel plantation on fdaess
lands: double jeopardy for biodiversity and climat€onversation Biology. 2009;23:348-358.
DOI: 10.1111/j.1523-1739.2008.01096..x.

[9] Fargione J, Hill J, Tilman D, Polasky S, Hawthe P. Land clearing and the biofuel carbon dobierge.
2008;319(5867):1235-1238. DOI: 10.1126/science.7432

[10] Hooijer A, Page S, Canadell JG, Silvius M, Kijk J, Wosten H, et al. Current and future £0O
emission from drained peatlends in Southeast Adidogeosciences. 2010;7:1505-1514. DOI:
10.5194/bg-7-1505-2010.

[11] Koizumi T, Ogha K. Biofuels policies in Asiatpuntries: Impact of the expander biofuels programs
world agricultural markets. J Agricultural and Foobhdustrial Organization. 2008;5(2):22-28.
http://iww.degruyter.com/view/j/jafio.2007.5.2/jaf .1190.xml?format=INT (text/html)

[12] Pawtowski A. Sustainable Development as a lafional Revolution. Multidimensional Approach tioe
Challenges of the 21Century. Boca Raton, London, New York, Leiden: CR®@ss, Taylor & Francis
Group, A Balkema Book; 2011.

[13] Wall G. Exergy, life and sustainable developmeProblemy Ekorozwoju /Problems of Sustainable
Development. 2013;8(1):27-41.



804

Yucheng Cao and Lucjan Pawtowski

[14]
[15]
[16]
[17]
(18]
[19]

[20]

[21]
[22]

[23]

[24]
[25]

[26]
[27]

USDA Agricultural Statistics. Washington, D:@S Department of Agriculture; 2008.

World Population Data Sheet. Washington, DR2pulation Reference Bureau; 2012.

Oxfam Briefing Paper. The Hunger Grains BrigfiPaper, www.oxfam.ca/news-and-publications; 2012.
Piementel D, Marklein A, Toth MA, Karpoff MNPaul GS, Mccormack R, et al. Food versus biofuels:
Environmental and economic cost. Hum Ecol. 2009;32. DOI: 10.1007/s10745-009-9215-8

Mandit C, Shihalo-Eldin A. Assessment of Biefsi Potential and Limitations. Report Commissiohgdhe
International Energy Forum; 2010.

Krajewski P. The Rights of Local Communitiesda Their Role in the Sustainable Exploitation of
Biodiversity. Problemy Ekorozwoju/Problems of Surstdle Development. 2013;8(1):57-64.
Makarewicz-Marcinkiewicz A. Strategies Againstechnological Exclusion. The Contribution of
Sustainable Development Concept to the Processafdinic Inclusion of Developing Countries. Problemy
Ekorozwoju/Problems of Sustainable Development328(R):67-74.

Cizler J. Opportunities for the Sustainable vBlepment of Rural Areas in Serbia. Problemy
Ekorozwoju/Problems of Sustainable Development328(2):85-91.

Piementel D. Energy Production from Maize. #emy Ekorozwoju/Problems of Sustainable Developgmen
2012;7(2):15-22.

Duran J, Golusin M, Ivanovic OM, Jovanovic Andrejevic A. Renewable Energy and Socio-economic
Development in the European Union. Problemy EkogjaifProblems of Sustainable Development.
2013;8(1):105-114.

WWEF. Oil Palm, Soybeans & Critical Habitat IsosA Review Prepared for the WWF Forest Conversion
Initiative. 2003.

Junk W, Cunha CN. Pantanal: A Large South Aczer Wetland at a Crossroads. Ecol Eng.
2005;24(4):391-401.

OECD, International Energy Agency, World Enef@utlook 2011.

FAO, 2013 Food Price Index, www.fao.org/wdédddsituation.

WPLYW BIOPALIW NA SRODOWISKO | ZROWNOWA ZONY ROZWOJ

Szkota Nauk csrodowisku i Zasobach, Rolniczy i émy Uniwersytet Zhejiang
Wydziat Inzynierii Srodowiska, Politechnika Lubelska

Abstrakt: Jednym z wanych zagraen we wspoélczesnyriwiecie jest rosgce zuycie surowcow energetycznych.
Obawy dotyczce zmian klimatu, jak siwydaje powodowanego przez wzrost emisji 2Q@dchodzacego ze
spalania paliw kopalnianych, powodujvzrost zainteresowania szerszym zastosowaniemwaaimgch zrodet
energii. Panuje przekonaniee jednym z wanych zrédet energii odnawialnychy ciekle biopaliwa. W artykule
staramy si udowodnt, ze to przekonanie jest duine. Szerokie stosowanie biopaliw prowadzi do zagnia
zréwnowaonego rozwoju wspotczesnedwiata. Wykazujemyze produka biopaliw z rélin uprawowych jest
w wielu przypadkach niezgodna ze zréwneareym rozwojem, poniewaredukuje dosip dozywnosci poprzez
przeznaczanie p6l uprawnych na upgamslin wykorzystywanych do produkcji biopaliw. Ponadtma to
negatywny wptyw narodowisko, gdy prowadzi do redukcji bioedorodndci, zanieczyszczenia wody, a tak
nierzadko nie powoduje redukcji emisji @O

Stowa kluczowe:zrownowaony rozwoj, biopaliwa, zmiany klimatu



