DEVELOPMENT OF RENEWABLE ENERGIES IN A CRITICAL
ECONOMY ENVIRONMENT

ALFOLDY-BORUSS Mark (HU)
Szent Istvan University, GodélIHungary

ABSTRACT

The theoretical role of the renewable energiesal defined on the energy strategies of the
European Union Member States, but the real achiemewf the targeted goals is changing
due to several issues. Is the beginning of the 2étiiury the appropriate time to make the
transition towards a green energy economy? Is tumd transition driven by economic

recovery, or would it be more effective driven lmacity of fossil fuels? The ever-increasing
population of the world and its growing demandgyonds influences the strategic thinking of
each country. The time period of the phenomenonasnparative country benefits is tending
to its end and the value of an independent, s@psting energy system is increasing. The
ownership of the energy sources is becoming onkeopolitical aims and becoming the core
of the competitiveness. There are dilemmas on fjlebstainable development, when the
facts show different picture as the expectationssyite the strongly displayed financial

supports on the renewables, fossil fuels get mugheln amount of subsidies than the clean
energy technologies. The meaning of competitivefress energy aspects is required.
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INTRODUCTION

The approach of the energy policies is changingoadlr the world due to the lack of the
conventional types of energy and the impacts orclinsate effected by using the fossil fuels.
We can discover a transition towards the low carbogreen economy, however in some
cases towards the non-conventional fossil fueledanergy supply. One, highly accepted
common driver is however the goal of the energyepehdence by using domestic energies.
There are different approaches by choosing thdé gghrgy mixes like energy independence,
security of supply, cost of the energy, sustaini@gbitlimate change — however this latest
issue is considered mainly only in the EU countr@se missing, hiding, or not well defined
and measured point of these decisions is the catmpaess. The aim of this study to collect
the main drivers and trends in the field of enedpvelopments and to point out the
importance of the consideration of the environmlegut@ cost externalities and the effects on
the competitiveness by choosing the energy mixes.

MATERIAL AND METHODS

The study is based on a secondary data analyseking an overview on the current energy
consumption data of the world, looking into the rex#éos are published on the energy
trajectories for the next decades, pointed outbtreiers of the ongoing trends in the field of
energy and the physically thresholds of our climatehe second part brings forward a kind
of multi-criteria decision analysis in order to @mapis the possibility of the sound energy
policy making.
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RESULTS AND DISCUSSION

Non-renewable energy sources — for the businessussual case

Despite some analyses are very pessimistic by dsteg the availability of the non-
renewable energy sources (Clugston 2010), accotdirggher predictions on the fossil fuel
reserves it seems that the world has remarkabt&staf them for the future.

The British Petrol’'s Outlook writes: “The world hample proved reserves of oil and natural
gas to meet expected future demand growth. At tideog 2011, global proved reserves of oil
were sufficient to meet 54 years of current (2Qdrbduction; for natural gas that figure is 64
years.” (BP 2013) Another notable study empoweesstime fact: “The International Energy
Agency estimates there is about 28,000 trillionicubet (TCF) of remaining natural gas
resources across the globe. Experts believe tleisasgh natural gas to meet current demand
levels for more than 200 years.” (exxon 41p)” Tkeemd mentioned forecast accounts the
unconventional gas production as well, mentionhag this kind of gas makes up about 40 %
of the estimated remaining resources.

Due to the estimations the US will be nearly saffisient in energy by 2030, with a minimal
import of oil and remarkable export of gas and .caithough there are reserves of fossil
fuels, the ever-increasing population, it's growergergy demand and the vulnerable climate
causes the need to change the existing behaviasirg energy.
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Ever increasing population and growing energy demaah

The projections say that in 2040 the populatiorthaf earth will reach the 9 billion what
means dramatically increasing on the need of nlatesources. When we are taking into
account that 1,3 billion people doesn’'t have acdes=lectricity in 2013 (IEA), easy to
imagine that the former outpointed reserves willno¢ enough to supply the plus 3 billion
people in 30 years, as the mentioned data basedraemt demand.

Vulnerable climate

Despite strong commitments in the European Uniogreen investment scenario, the aimed
2 °C limitation of the global warming by 2050 igehatened. According to the International

Energy Agency (IEA), the development of the shals-gousinesses can easily cause

! WORLD ENERGY OUTLOOK 2012, p 7
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increasing C@emissions and a value of global warming by 3,5 °&t the same time it is
becoming ever clearer that we will exceed the Eardbility to absorb greenhouse gases
(GHGSs) long before we run out of fossil fuels* —saystudy on the possible effects of shale

gas.

Energy roadmaps

The Total Primary Energy Supply (TPES) of the Wasldnore than doubled from the 6.107
Mtoe in 1973 to 12.717 Mtoe in 2010. The sharenheffbssil fuels is quite similar since then,
as the share of oil, coal and gas was 86,7% in 8¢i381,1% in 2010. The future scenarios
show that the energy consumption in 2030 will b&6dbove the 2011 level, while the share
of the fossil fuels remains near 80% until 20406%7in 2030 according to BP~77% in
2040 according to Exxdn“Despite the growth in lowcarbon sources of egefgssil fuels
remain dominant in the global energy mix” standsain IEA study. That means that the
above mentioned roadmaps count the remaining ~ 2B&be as nuclear and renewable
energies, ~10% of each.

Urgent need of much more sensible energy policies

The increasing population, their needs for energy@her related consequences like growing
pollution and higher global warming, oftener natutasters, less reserves of clean Water
are strongly threating the mankind. These issuapled with the decreasing reserves of non-
renewable natural sources warn us to change panaaligl to look for a transition towards a

low carbon or green economy.

Barriers to make the transition

The above mentioned transition is not highly welednby each of the decision makers. As |
pointed out previously, the fossil fuels includitige non-conventional fossil fuels will
preserve their leading position into the energy.niike low carbon or clean energies like
renewables and nuclear are facing several crucall@gms by trying to reach a significant
share. “... wind and solar face challenges relategictmomics and reliability considerations
and nuclear faces unique considerations regardimdjcpperceptions of safety. At the same
time, new gas-fired generating units use very igffictechnologies and are easy to build at a
reasonable cost, flexible to operate and suppdryembundant gas supplies. As a result, gas is
increasingly viewed as the most economical fueliahdor electricity generation for the
United State® — holds Exxon Mobil. From the point of view ofetelectricity grid operators,
we can agree, one barrier of the clean technolagiéfse intermittence or the non-adjusting
behaviour of them. When the new gas-fired generatioits are declared as the most
economical fuel choice for electricity generatitmn we need to see the fact, that fossil fuels
are subsidised with an increasing amount, $528biih 2011 which is six times more than
subsidies to renewabfesSo as the competitiveness of gas firing is inreagpart due to

2 International Energy Agency (IEA), May 2012, ‘GefdRules for a Golden Age of Gas’, p.91
(http://www.worldenergyoutlook.org/goldenrules/)

% Greig Aitken, Helen Burley, Darek Urbaniak, AnteiBimon, Sarah Wykes, Lisette van Vliet Shale gas
Unconventional and unwanted: the case against ghaleextractive industries: blessing or curse2201
http://www.foeeurope.org/sites/default/files/publions/foee_shale_gas_unconventional_and_unwantedf 0
* BP Energy Outlook 2013 p10

® The Outlook for Energy: A View to 2040 p4Sxonmobil.com/energyoutlook

® WORLD ENERGY OUTLOOK 2012, p 1

"UNEP, 2011, Towards a Green Economy: Pathwaysistathable Development and Poverty Eradication - A
Synthesis for Policy Makergyww.unep.org/greenecononpy25-26

8(2013 THE O U TLOOK F O R ENERGY: AV | E W TDO0 4 0 exxonmobil.com/energyoutlook p32)

® WORLD ENERGY OUTLOOK 2012, p 1

625



subsidies, we can suppose that with similar supmgprneasures the intermittence problem
could be solved by R&D, searching for competitiatery-technologies and deploying smart
grid systems. While the costs of the renewable ggnsubsidy systems are consumption-
linked fees in the electricity bills in several cttes®, the fossil fuel subsidies are “hidden
costs”, not advertising their real amounts. Thigt &hows that due to the higher subsidies in
the fossil fuels sector, the efforts done on rer@@guntil now are not enough to make a real
transition; in a short term and cost-based comipaetihey will lose against the fossil fuels.
There are counter-examples as well, and it looksumnd investment. Iceland and Denmark
are countries who decided for decades to startirdnesition towards the renewables and
nowadays they reached their goals: energy indepeegdealmost zero emission and
environmental impacts, acceptable energy pricesipetitiveness and other benefits. Under
the pressure of the environmental circumstancesdlee for an independent ranking of each
energy sources is necessary, in order to makdgheahooses and to start the transition into
the sustainable energy mix.

Looking for a disinterested method

The program named New Energy Externalities Devekagm for Sustainability (NEEDS)
was co-funded by the European Commission withinSix¢h Framework Programme (2002-
2006) with the goal “to evaluate the full costs dwhefits (i.e. direct + external) of energy
policies and of future energy systems, both atlé¢hrel of individual countries and for the
enlarged EU as a whdfé. The methodology for assessing external costserowhe
guantification of the externalities, analysed amgact pathway”. The following issues are
counted: Airborne pollutants, Biodiversity lossesedto land use, Damage costs of
greenhouse gas emissions. The power plant typlesviohs advanced fossil fuels, fuel cells,
offshore wind, photovoltaic, concentrating solaerthal power plant, biomass power plant
with steam turbine, nuclear power plant, ocean@gndrydrogen. When taking into account
the externalities the implications show interestiagults. The whole analyses of the applied
methods and indicators would be necessary, buhdpablication date of the summary report
(2009) we were before the Fukushima disaster aridrdbesome other technological and
market changes, so some crucial weights likely wetake into account by the ranking.

The external costs were the highest by the hartpmaer plants and the lowest by the wind
offshore plants. The whole ranking is, started witle highest cost charger: hard coal,
biomass small, gas combined cycle, photovoltaic)(Plar thermal, nuclear and wind
offshore. While this values were in the near zerd @ Euro-Cent per kWh by the external
costs, the range is between 45 and 2,5 Euro-CerdVge when the study analyses the social
costs. Surprisingly, the highest social cost bearas the PV due to the relatively high
investment costs in 2009. Besides this the cheagestricity producing technology was by
the social costs the nuclear power plant. The whanking is PV, natural gas fuel cell, solar
thermal, biomass, wind offshore, gas combined ¢yligeite, nucleal”. However, after the
Fukushima disaster and the dramatically, decreésevestment costs for instance by PV
(60% off since 2009§ the need is evident for recalculation the modelsiiite the 3-4 years
old data, the methodology looks remarkable.

1% |EA/IRENA Global Renewable Energy Policies and Ble@s Database
http://www.irena.org/menu/index.aspx?mnu=Subcat&ernulD=35&CatID=110&SubcatID=158&ReflID=158
&SubID=170&MenuType=Q

M hitp://www.needs-project.org/index.php?option=comnfpage&Itemid=1

12 hitp://www.needs-project.org/docs/Needs.p8f

13 Bundesverband Solarwirtschaft e.V. (BSW-Solarpt8mber 2012 Statistische Zahlen der deutschen
Solarstrombranche (Photovoltaik)
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CONCLUSION

The study highlights the barriers of the ongoingntls in the field of energy listed the
trajectories regarding the non-renewable energyrcesy noticed the ever increasing
population and growing energy demand, mentionedutgent need of much more sensible
energy policies, communicated some barriers to m#les transition, and showed a
disinterested method by making energy policy. Tindysis shows that the environmental and
social externalities are well understandable andsmeble issues. The method warns that the
policymakers have possibility to bring decisions @mrofessional marked and measured
basis, and have possibility to take into accountamby the short-term interests but all of the
ecological, environmental, and social impacts.
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