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With Renewables for Energy Security
HAUBER Gyoérgy,' HONVARI Patricia’

Taking into account the possible future exhaustion of fossil energy sources, the actual
and near danger of climate change, the drastic increase of the greenhouse gases in
the last 200 years, as well as the growing need for sustainable development, consump-
tion and liveable environment, the increasing necessity of renewable energy sources
becomes clear. Utilization of these energy sources have to acquire a bigger role in the
field of enerqgy supply, in order to enhance the energy security of Hungary, to decline
the enerqy import dependence, to reduce the negative environmental impacts, and to
recover the economy. The world’s hunger for energy is growing exponentially; this is
why it is crucial to establish feasibility scenarios in the next decades, which are able
to meet these expectations, and to increase the safety of the energy supply.
Keywords: energy security, fossil fuels, global climate change, security of supply,
renewable energy, logistic system

Introduction

In the 21 century the excessive exploitation of the fossil fuels is continuing, endangering,
on one hand the energy security of the world, and increasing the negative consequences of
climate change on the other hand. At the moment, the world cannot get rid of its dependency
on petroleum and natural gas. The allocation of the resources is unequal, while the economic
and political systems of the energy owners are questionable from several points of view. A
solution for the vulnerable situation of the consuming-importing countries is still awaited. It
would take time to elaborate strategic alternatives, which decrease the dependency and an-
swer global climate change as the most serious challenge created by the growing utilization
of fossil energy sources. A solution has to be found both on global and local level. On one
hand it is necessary for the European Union to have a comprehensive energy strategy that is
able to reduce this dependency; on the other hand every single member state and region has
to find a possible way out of this tight corner. The aim is the diversification of the sources and
accessibility, the formation of appropriate safety stocks, the preparation of a scenario, and
a practice in order to react quickly and efficiently in unexpected situations. Another neces-
sary and possible alternative of the diversification is the utilization of the renewable energy
sources, the application in a wider range, because in the next few decades the greenhouse gas
emissions have to be cut by three-quarters in favour of sustainable development. It is import-
ant to understand, eventually, that we should not dominate the planet, but that we are a part of
it, and we cannot take more from the environment than it is able to produce. This can ensure
that future generations will also have the possibility for development.
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Geopolitical Aspects of Fossil Fuels and the Question of Import
Dependency

Energy correspondingly means political and economic power; there is an on-going, fierce
struggle for its possession nowadays. This threat has effects on both a national and interna-
tional level, which crucially concern the energy security both of Europe and Hungary. The
world enhances the uncertainty with a lot of factors today. The different ethnic, religious, or
civilization conflicts do not diminish. Wars, civil wars, dictatorships, economic crises aggra-
vate the situation. New threats have also appeared, like terrorism or the information war. In
addition to all that, the unequal distribution of the energy sources raises further problems. So-
cial structures of the countries rich in energy sources are also leading in the direction of inse-
curity. It is enough to think about the armed conflict between Russia and the Ukraine, which
is leading to tense relations with the EU, or about antidemocratic countries, like Azerbaijan,
Turkmenistan or Kazakhstan. Similar threats can be recognized in the Middle East as well
(this is the place where 65% of the world’s petroleum sources are found), like the nuclear pro-
gram of Iran, the Israel-Palestinian conflict, the recent terror attacks in Paris and many other
outbreaks. The more energy dependent a country is, the more it is exposed to these dangers.
The main energy supply of the EU can be endangered if large-scale import is centred
in the hands of only a few partners. In 2012 more than three-quarter (76.8%) of the natural
gas import of the EU-28 originated from Russia, Norway and Algeria. This way, the import
sources were even more focused in these three countries than in the last two years. Shrink-
age in the production of coal, lignite, petroleum, natural gas and nuclear energy caused the
European Union to increasingly rely on energy imports in order to satisfy the demand. This
situation has stabilized after the economic crisis; however the energy import of the EU-28 is
still the equivalent of nearly 922.8 millions of tons of oil® above export. Within the European
Union the average rate of the energy dependency* is 54%, which is relatively high. There are
some countries where this rate approaches or even exceeds 100% (Malta, Ireland, Cyprus,
Luxemburg), and there are some others which are in a more favourable position, like Estonia
(12%) or Romania (21%). The import dependency of Hungary is practically equal to the
Union’s average with 52%. [1] For countries with a high rate (such as Hungary) it is a top
priority to dispose a long-term, computable strategy, which is able to reduce this exposure.
“Energy became the currency of political and economic power, this determines the power
ranking of the nations, and this is the measure of the success and material development. This
is why the access to energy is the top priority in the 21* century. This is the leading principle
of every single government’s foreign policy, the none plus ultra of the global energy industry,
whose success is dependent on the following: the discovery, the extraction and the selling of
coal, oil and natural gas (and the end product, the electricity) in increasing quantity. Howev-
er, it is easy to establish at first sight, that despite every success, our energy management is
stumbling. Oil industry is one of the most vulnerable economic sectors, as it is exposed to the
sudden price increases, as well as to corrupt, tyrannical and labile political systems. Though

3 TOE: tonne of oil equivalent, is a unit of energy. It gives the mass of the burned crude oil, which is essential to
the production of a given quantity of energy.

4 The rate of energy dependency is a ratio, which is interpreted as the quotient of the net energy import and the
gross consumption.
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natural gas is cleaner than oil, its transportation is excessively expensive, while the coal is
cheap and easily accessible, however it pollutes the environment insomuch, that it causes the
death of millions of people yearly.” [2] These thoughts support well the power of the ener-
gy-rich countries, the vulnerability of other nations, as well as the importance of the energy
security. The fights for the resources are intensifying nowadays. This danger should not be
underestimated, as the “individual” interests seem to overwrite the interest of the humanity,
and instead of enjoying a win-win strategy, the world can easily get involved in a lose-lose
situation.

The Question of Dearth

According to the statement of the International Energy Agency, oil has a share of 40% in the
energy sector, and at the moment it seems, that until the depletion of the stocks, this situation
will not change significantly. Many argue, that the stocks will run out already by the middle
of this century, however newer and newer oil fields are discovered and other (though less
effective) resources are found. This so called non-conventional petroleum and natural gas ex-
traction can bring new perspectives and potentially rearrange the world’s energy map. These
new developments have led to the fact that the peak-oil situation according to the Hubert rule
did not occur in 2010. [3] However, in his book called Out of Gas, David Goodstein describes
a threatening energy crisis, which is designated as the end of the oil age. This would not mean
the complete depletion of the oil sources, but assumes a situation, where the oil extraction
cannot keep pace with energy consumption anymore. [4] Decrease of the stocks puts the
extracting and transit countries in a better position, while making the consuming-importing
countries more and more vulnerable. This can lead to the rearrangement of the balance of
power; otherwise it can increase the tension and create war situations.

Another significant energy source of the world is natural gas, which is responsible for
25% of energy consumption. It is more advantageous than petroleum in many ways, as the
available stocks are far bigger; it is a cheaper, more convenient and cleaner energy source.
Unfortunately the same problems occur with the utilization of natural gas, as 60% of the
stocks are possessed by the United States, Russia and some member states of the CIS,® in
addition the supplier roads are far more vulnerable.

In order to increase the supply security, it is necessary to analyze the question of the gas
storage capacity. In the beginning of the heating season the size of the reserves in the four
underground gas storage areas of Hungary was 4.368 billion cubic meters. However the con-
sumption reached 4.2 billion cubic meters, and as a consequence during the period 2.5 billion
cubic meters of gas has been removed from the reserves. The inflow rate is 12.8 million cubic
meters per day altogether. [5] Theoretically, it is said that our reserves would be enough for
90-100 days, however the problem is, that in the past year, by the time of the heating sea-
son, the storage level was only around 40%, and even the inflow rate often lags behind the
desirable rate. According to the Hungarian Natural Gas Storage Ltd. the technological level
is fine and development is steady. The strategic moves in the following years have to include
the following: reaching the appropriate inflow rate, as well as building further strategic gas
storage and developing the existing ones.

5 Commonwealth of Independent States
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The worldwide consumption of coal is experiencing a renaissance nowadays. The re-
sources are sufficient for another 150 years, this is one of the cheapest energy sources, and
as it is almost everywhere available, it can become one of the main energy resources of the
developing world. In the past decade coal consumption grew by around 70%, and currently it
covers 30% of the world’s energy supply. The yearly growth of the coal based power genera-
tion in China alone is higher than the total renewable energy capacity of the 25 OECD coun-
tries altogether. [6] On average, one coal power plant is being installed per day worldwide.
According to researchers, the coal power plants are responsible for 10% of the total carbon
dioxide emissions. The health care costs due to air contamination caused by coal burning
are reaching 20 billion euros according to cautious estimations, while the number of the lost
workdays because of diseases related to coal burning exceeds 4 million. If in this case we
ignore the external costs, the world’s energy supply can easily go astray.

The danger can appear at any point in the supply chain: in the production, in the transpor-
tation, in the distribution, in the trade or in the consumption. It is not indifferent whether the
resulting disturbances only affect a few elements, or having a larger scale, if they are tempo-
rary or durable, and how their impacts can be modelled. It is important to prepare for every
element of danger in time, in order to avoid a global energy crisis. [3]

There is a more philosophical, however not less relevant approach to fossil energy use.
Fossil fuels are labelled as income and not as capital, and according to economic rationality,
which keeps in mind the maximization of income. The question is, can a “business” be feasi-
ble in the long run that absorbs its own capital because of the hunger for income. As a result
of this conceptual accounting, the vanishing energy sources should be labelled as capital, and
it would be obvious to minimize the present exhaustion, and to search for other, alternative
production methods and lifestyles. [7]

Global Climate Change

Global climate change does not mean a risk of access to energy, however it has not foreseen
and not estimated consequences. For global warming, two gases are basically responsible:
carbon-dioxide and methane. The biggest “sin” of carbon-dioxide is that its atmospheric
length of stay is between 20 and 150 years. This means, that the actions of the next few de-
cades can fundamentally influence the global climate of the century end. The carbon-dioxide
emissions in the middle of the last century were around 1,600 million tons, which grew five-
fold until the beginning of the 21 century. The measurement of the single gases’ atmospheric
concentration is the part per million (ppm). In the last 400,000 years, this concentration never
exceeded 300 ppm, however since the industrial revolution it is growing exponentially, and
in 2014 it repeatedly exceeded the psychological limit of 400 ppm. If the emissions continue
to follow this curve, the 550 ppm can be reached by 2035. [8]

This growing concentration is due to human activity, and not to any other reasons. How-
ever, according to the skeptics, things will get better and better, and there is no point in
talking about an energy crisis. [9] In my opinion, research and examination has proved that
these scientists are on the wrong track. There are some extremist theories, according to
which, global climate change has already become an irreversible process, and destruction
is unavoidable. Based on the Gaia-theory from James Lovelock, the Earth is one huge super
organism, generating a self-regulating mechanism, it accommodates and develops, reacts to
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the occurring changes. Previously, Lovelock believed in the self-healing of the Earth, but
during a visit to England in 2004, he got an insight into the newest results of climate research,
and based on these results, he claims that we are beyond the point where the processes would
be reversible. [10] The consequences in the light of current research are only probable. As
we look further into the future, forecasts become more and more uncertain. However, it is
undoubted, that we are facing a worldwide problem which can lead to a global catastrophe
in extreme cases. Based on the current grade of the greenhouse emissions, by the end of the
century we can reach the temperature warming 3 degrees, which is considered to be critical
and will launch irreversible processes. It is unequivocal that mankind has to face the biggest
worldwide market failure so far and needs to elaborate a long-term, comprehensive strategy
in order to handle of the problem.

What is the grade of the carbon-dioxide concentration which is still sustainable and is not
disproportionately expensive? Most scientists determine this value around 450-550 ppm,
which is only feasible if the global emissions reach their maximum in the next 10-20 years,
and afterwards decline by 2—-3% yearly. Taking that into account, by 2050, economic perfor-
mance can be multiplied compared to today’s level, then this measurement requires the dras-
tic decrease of the emissions per GDP unit. The aim is the change-over to a lower greenhouse
gas emitting economy, the establishment of climate awareness (perception), the decrease of
the impact (mitigation), and effective conformation to the changed circumstances (adapta-
tion). In order to function with these properly, the policies, the national governments, the
regional economic units have to elaborate, facilitate and extort the unified market feedbacks,
they have to overcome the market failures by taking into account the equality and equity.

What costs do the constraints on emission-reduction have, in addition to the installation
as well as the dissemination of the new, non-coal based technologies? According to particular
reports (like the BAU® scenario) comparing the social costs of the coal against the relief and
the costs of the mitigation, this would bring in most of the branches a net benefit. Based on the
Stern Review,” 1% of the total world GDP would be needed to change-over to the stabiliza-
tion path. However, serious problems can occur from the fact that these costs are not equally
distributed. At the moment, the poorest countries are mostly compromised. These nations are
in a disadvantaged geographical position, as their climate is generally warmer, they are more
exposed to drought, and they suffer more from the yearly change of rainfall, they are highly
dependent on the agricultural sector, thus the climate change, the weather extremities affect
them more sensitively. They do not have an appropriate health care system, in general they
are struggling with political difficulties, the rate of corruption is high, the public administra-
tion is weak, and the GDP per capita is relatively low, which further complicates the adapta-
tion to climate change. According to the UN High Commissioner for Refugees, if the extent
of the warming does not change by 2050, the number of climate refugees can reach a number
between 250 million and 1 billion. This can lead to excessively serious social, economic and
ethnic tensions, and entails a high security risk. However, these are the countries that con-
tribute only slightly to global warming. It would be justifiable, expected and equitable, if the
world’s leading economic powers gave a helping hand and disencumbered these nations. [11]

6 Behavioral Analysis Unit

7 The Stern Review was published on 30th October 2006. To the request of the British Prime Minister Tony
Blair, Sir Nicholas Stern, former leading economist of the World Bank made an analysis about the climate
change, and the possible economic effects.
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Security of Supply

In this section, those factors are reviewed briefly which can endanger the security of
supply on a national level. It is expected and likely, that on the fossil energy market serious
problems can emerge in the future.® Increase of energy-demand will enhance the powerful
import dependency. At the moment, the extent of diversification is low, coupled with high
and strongly fluctuating energy prices. In the case of the producing and transit countries a
high security risk is observed. The threat caused by climate change is rising. Energy efficien-
cy and the introduction of strategic green energy use are extremely slow and circumstantial.

The highest priority of Hungarian energy policy is the intensification of the supply securi-
ty. According to this, balanced and durable partnership with countries and organizations rich
in energy resources, a suitable energy source structure, and the diversification of the energy
import and transportation routes are needed. During her visit to Hungary, German Chancellor
Angela Merkell recalled, that 30% of German natural gas necessities are provided by Russia.
Although Hungary is much more dependent on Russian gas, Russian energy is a vital ques-
tion both to Germany as well as to other European countries. According to her, the European
gas pipelines has to be connected, and an opening into Azerbaijan would be essential, in
order to decrease the dependency of the Union on Russian gas. Furthermore, it is important
to evolve the appropriate security stocks, supply chains and reacting protocols related to the
strategic energy sources, the maintenance and development of the existing infrastructure,
and the formation of logistic service centers. The decrease of the energy consumption is
also pointing towards the higher security, which can be realized by the increase of energy
efficiency.

According to a 2014 autumn report of the International Energy Agency, the world will
utilize only one third of the available and economically recoverable energy efficiency possi-
bilities by 2035, if we do not change our methods. The issue of energy efficiency is underes-
timated everywhere, although this is the only field where economic growth can be reached
without the increase of energy consumption. The American Council for an Energy Efficient
Economy established in a study that the cheapest way to ensure new power generating ca-
pacities is not to build new power plants, but to increase the efficiency. With the energy effi-
ciency programs one kilowatt-hour energy can be produced with half the costs, compared to
the power plant. It is worth mentioning the research in the field of behavioral economics and
choice architecture, which has reached effective results by making the energy “visible”, as
well as the policy measures which played a great role in awareness rising in society, making
the consumers able to accept and apply the new energy sources in their narrower environ-
ment. [12] Another option of diversification is the higher utilization of green energy sources.
A way out from the vulnerable import-dependency for Hungary can be the application and
dissemination of renewable energy sources, both on the household level (solar panels, solar
collectors, geothermal heating systems), and on the business level.

8 Hungary’s long term contract with Russia on gas supply will expire this year, which can be the biggest
problem of this year as regarding the tense situation. Energy needs of both the Hungarian economy as well as
Hungarian households are fundamentally based on natural gas.
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Hungary and the Renewable Energy Strategy

A lot can be heard about the importance of the renewable energy sources nowadays. How-
ever, it is still questionable, what kind of role will renewable energy have in the future. Can
it provide an alternative to fossil-based, excessively wasteful global energy consumption?
It is a fact, that in the global world, as well as in the European Union the alternative energy
sources already have an increasing role, not only in terms of utilization, but also regarding the
Union directives, guidelines and policies. It is a fact, that Hungarian utilization is showing
a continuous increasing tendency in the past years. And it is also a fact that more and more
rural settlements are opening towards renewable energy sources, creating the base of their
local economy development. Naturally, the utilization of the renewables can only work well
when the national strategies, action plans and programs also confirm this need. Although the
New Széchenyi Plan, the National Rural Strategy or the National Development 2030 strate-
gic documents are all drawing up the necessary increase of the renewable rate, the concrete
activities and political will is proving to be insufficient.

Hungarian energy production is fundamentally based on the nuclear power plant in Paks
(38%), while the biggest proportion of the production and import is given by natural gas and
the petroleum. [13] The long-term energy strategy of Hungary does not intend to change this
trend, which is confirmed by the security of supply and the lack of resources for the neces-
sary investments; although it mentions the need to increase the share of the renewable energy
sources (to 14.65% by 2020). [14] However, the present trend is not competitive, not safe
and not sustainable.

The figure below shows that Hungary is in a similar position according to the energy im-
port dependency as the Union’s average, although in the last years it has exceeded it slightly.
(Graph 1) This means, that in Hungary — similar to the EU — the increase of the supply secu-
rity and the diversification of the energy sources is at a crucial standpoint.

%
70

Graph 1. Energy import dependency of Hungary and the EU (%), 2010. [15: 192]
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Within import, the volume of hydrocarbons is the highest, especially natural gas, with
80% originating from import, primarily from Russia. 37% of the Hungarian energy con-
sumption is based on natural gas; this is the second biggest share in the EU. In accordance
with the decrease of the energy import according to the European Union directive (2009/28/
EC) Hungary has to increase the share of renewable energy sources to 13% within energy
consumption. The government has set to go beyond this and set a target of 14.65% by 2020 in
its National Renewable Energy Action Plan. The primary production from renewable energy
sources was 9.6% in 2012, which has doubled during the last 10 years; however it is still well
below the set target rate. It needs to be also mentioned that the most important renewable
energy source is biomass, giving almost 80% of the renewable energy production. Although
the utilization of other renewable energy sources is increasing gradually, their application
is spreading very slowly. There is no significant progress in the utilization of geothermal
energy. The absolute worth of wind energy and biofuels is growing rapidly, however their
significance is still slight. The current utilization of solar energy is still only a fragment of the
capacity, according to the potential solar radiation, its application is spreading slowly. [13]

What are those factors which can guide the renewable energy policy of Hungary, and
why would it be worthwhile opening towards higher utilization? The security of supply can
be mentioned in the first place, as Hungary is highly dependent on energy imports, although
it is given the renewable energy potential, which could increase energy security. On the other
hand, the environmental sustainability and climate protection is also a determining factor, as
the utilization of renewable energy sources can decrease the application of the fossil ener-
gy sources and as a consequence the carbon-dioxide emissions as well. The environmental
and nature conservation aspects are also mentioned in the National Renewable Energy Ac-
tion Plan. Furthermore, an important factor is agriculture and rural development. In case of
the agricultural sector, it is essential to take into consideration the aspects of sustainability.
Considering rural development, it needs to be emphasized that a determinant proportion of
the renewable energy can be produced in rural areas. This is why the utilization of the new
energy sources should play an important role in rural development policies in the future.
Development of the green economy can also be a driving factor, as the application of the
renewables together with the energy efficiency programs can give a basis for a new green
sector economy. [16] Last, but not least the investments in the renewable energy sources have
the positive returns, that when the economy is moving in a greener direction, it also has an
effect on employment also. [17] [18] However, it is not only about the increase of the abso-
lute amount of jobs. New workplaces will be created, though there will be jobs which will be
replaced, some may disappear, and there will be some professions which will be redefined.
The role of education needs to be emphasized, in order to educate an appropriate workforce
according to the renewed needs. [19]

As for the long-term energy strategy of Hungary, the expansion of the nuclear power plant
in Paks is a foregone issue. The government has decided a long-term directive with this. The
energy strategy published in 2012 also counted with this possibility, but emphasizes, that “a
new nuclear investment requires significant preparatory work, and a guarantee for appropri-
ate and safe operation according to strict regulations. Regarding the establishment of the new
block of power plants detailed public information is needed, in favor of greater social accep-
tance.” [14] The huge investment accepted without an international tender is questionable.
How can the 3,000 billion Ft loan help decrease energy import dependency? It is a fact, that
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the nuclear power of Paks increases the quantity of nationally produced energy, however it
also has to be seen, that the investment and credit is given by a country towards which our
dependency is already huge.® In addition, regarding the nuclear energy the question of secu-
rity is always emerging. Nuclear catastrophes are not unprecedented in history, including for
example the nuclear accident of Three Mile Island in the United States, Chernobyl, or the
most recent Fukushima-accident.

During its communication, the government put a big emphasize on the statement, that
nuclear energy is the cheapest energy source, while the most frequently mentioned negative
aspect in the utilization of the renewable energy sources is the expensive change-over. Yet,
what is the price of the energy? If we only take into account the net costs of the extraction,
the nuclear energy — along with the fossil fuel — is indeed economical. However, if we also
calculate with the costs of the investment, the long-term commitment undertaken by the loan,
the rise of the security risks, the immeasurable and so far not estimated environmental dam-
age caused by the nuclear waste, in case of the fossil fuels the great amount of greenhouse gas
emissions, is nuclear and fossil energy still cheaper? The question arises: does the world have
a price where the climate change, the pollution, and all the problems coming from this issue
— starvation, lack of drinking water, natural disasters, extinction of animals, growing welfare
gap are vastly smaller? If we consider these, which energy source would be the “cheapest”?
It is important to examine the question, whether Hungary has no other chance to decrease
its energy dependency, than to invest in the nuclear energy. It raises the possibility of a false
long-term strategic decision. If this is the case, it is crucial to improve the strategic position
of Hungary with other, mostly local and bottom-up initiatives. The national guidelines and
action plans of the development policy should also confirm this need.

“Think Globally, Act Locally”

The nuclear energy investment in Hungary is a decided question, which can determine our
energy strategy in the long run. However, this does not exclude the utilization of the renew-
able energy potential, and making it a determinant factor in the Hungarian energy sector. It
is our possibility and obligation to live with this facility and capacity; however the necessary
infrastructural background needs to evolve. The system approach is important, as well as the
progress along the unified and integrated strategic principles, but the actual, viable solutions
has to be found on the regional and local level first. Fortunately, many effectively and eco-
nomically operated local green energy supply systems are observed, which can be the basis
for further adaptation. However, the establishment of the necessary supply chains cannot be
forgotten. The formation of logistic supplier centers is obviously expedient where the energy
production activity is in progress in a given geographical area. Accessibility is excessively
important, through high quality public roads, air, water and railway routes, as well as through
the info communication tools. The infrastructural facilities and possibilities of the given area
need to be examined, and a development action plan has to be established. The aim is to
elaborate a logistical system which satisfies sustainable development. During the production
of the renewable energy intervention constraints occur, as the output of the alternative ener-
gy sources is in the most cases non-consistent. The target is the establishment of a problem

9 If we only take into account the natural gas import, Hungary’s dependency towards Russia is around 80%.
10 Famous thought of the Scottish urban planner, Sir Patrick Geddes.
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solving protocol, the optimized operation, distribution and appropriate utilization of the re-
newable energy sources through logistic systems, the elaboration of smart network-centric
logistic system, which is able to bypass the constant changes of the weather, and compensate
the resulting production loss towards the consumers. [20] [21] The elaboration of the local
systems and the regional development has several advantages. The investment need is small-
er, the delivery and storage costs can be significantly decreased, and the advantage of the
local production and utilization is that the energy transportation losses can be eliminated or
minimized. Additionally, it can provide a solution to excessive centralization and urbaniza-
tion. Further benefits of rural development — as mentioned before — are the creation of new
jobs, the increased orders at local businesses, and the resulting additional income are also
mostly utilized in the given area.

Conclusion

The security of energy supply is dependent on several factors. Unfortunately, Hungary is
a small, open country, and not well supplied considering the fossil energies. The energy
dependency rate is high, our supply sources are limited to 3—4 countries, and the economic
and political structure of these countries also means uncertainty and unpredictability. Many
elements of the supply chain can hide danger, and the current war situations only create
further problems and questions. In addition to these geopolitical factors, the excessive uti-
lization of the fossil energy sources is the direct trigger of the global climate change, the
consequences of which are unpredictable. However, scientists and leading politicians of the
world agree that the failure of immediate interventions can cause irreversible processes. This
study highlighted that there is a way out for Hungary from this non-promising situation. Pos-
sibilities given by the renewable energy sources, the potential of green energy could provide
a solution already in the short run. The question is, how much energy are we able to produce,
what social and economic costs will it have, and how great a degree of risk is there? How
can inequitable production and opposing consumption be synchronized? [22] In this area,
our energy portfolio is still unstructured, biomass is giving 80% of green energy production,
while the wind-, solar and geothermal energy could also be a significant base of this sector.
The most effective argument against the renewables is that their production and operation is
not cost-effective at the moment, the return of investment is too long. However, if we took the
social costs of the fossil energy sources also into account, the balance would move in favor of
the alternative sources. In models based on renewable energy sources we cannot forget about
the establishment of the supply systems, about the elaboration of a smart, network-centric
logistic system, which would be able to handle the intervention constraints during operation.

It is time for thinking together and activity. Every wasted year increases the risk, and
decreases the possibilities for future generations to have a better life. The success of a coun-
try having such geopolitical and natural facilities as Hungary is significantly dependent on
how it can change the conventional energy sources based economic model to an alternative
way. Hungary needs to establish a systemic energy strategy, which means a way out from the
hardly resolvable contradictions of the present system.
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