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Considerations regarding the use of hydraulic drive systems in
the construction and maintenance of wind turbines
Radu Rădoi1, Ion David2, Alexandru-Polifron Chiriță1 and Ana-Maria Popescu1
1

Hydraulics and Pneumatics Research Institute INOE 2000-IHP, Bucharest, Romania
Faculty of Technological Equipment, Technical University of Civil Engineering of Bucharest,
Romania
2

E-mail: radoi.ihp@fluidas.ro
Abstract. In the current world scientific-technical context, the boundaries between the
applications of the various engineering fields are in a continuous movement and interweaving;
the field of hydraulics is a representative one for this, lately hydrostatic drives entering new
areas. This material presents some considerations regarding two types of applications of the
hydraulic drive systems dedicated to the wind turbines, respectively: 1) applications meant to
replace a gear transmission, from the construction of a wind turbine, with a hydrostatic
transmission; 2) applications intended to replace the crane, necessary for the installation and
maintenance of a wind turbine, with a hydraulic pole, provided with a removable hydraulic
cylinder, powered by a pump assembly with double overcenter valve.
Keywords: wind turbines, hydrostatic transmission, hydraulic pillar, overcenter valve.

1. Introduction
In 2018, the electricity obtained from wind power covered 5.5% of the total consumption worldwide,
using capacities of energy production of 591 GW. Of the 181 GW representing new capacities
installed in 2018 for electricity generation, 51 GW are wind turbines of various sizes. Most of this
energy production is obtained with horizontal axis wind turbines. For this type of turbine, the location
of the electric generator in the turbine platform leads to a significant increase in the mass of the
platform, and implicitly the mass of the pillar supporting the turbine. The platform (excluding the
rotor) represents between 20 ... 35% of the total weight of a large turbine reaching in some cases the
order of hundreds of tons. In the case of the VESTAS V90, the platform weighs 75 tons, the rotor 40
tons, and the tower 152 tons. [1]. In the case of small turbines, the same values are kept as a
percentage. In current offshore turbines, one of the main issues is gearbox failure, with current designs
requiring replacement or capital intervention every 4 years. With the gearbox contributing to around
10% of turbine cost [2], such frequent replacements are very detrimental to the overall viability of
offshore wind energy conversion. These problems can be overcome by using a hydrostatic
transmission located between the wind rotor and the electric generator. On the other hand, small and
medium turbines can be raised and placed with other means, besides the large cranes, whose use price
is very high. And in this case, a hydraulic drive solution can be applied, using large lifting forces using
one or two hydraulic cylinders properly positioned on the ground.
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2. Use of hydrostatic transmissions in the construction of wind turbines
Basically, a hydrostatic transmission (HST), figure 1, transfers the rotor power PRotor to the generator
while transforming the variable rotor speed nRotor into the required constant generator speed nGen. The
rotor speed is regulated using the motor’s displacement setting αm [3]. Low wind speeds require low
displacement settings as less flow is generated by the rotor, while higher wind speeds generate more
flow and require larger motor displacements.

Figure 1. Fundamental principle of hydrostatic transmission (HST).
To ensure good efficiency throughout the wind speed, range a switched displacement hydrostatic
transmission (HST) for a 1 MW turbine has been developed at IFAS Germany [4], see figure 2(a). The
new architecture allows individual pumps and motors to be switched on and off depending on the
current operating point. Two fixed displacement pumps convert the wind power into hydraulic power
in the form of pressurized fluid. Two sets of motors are then used to drive two generators. Each
component, except for the smallest pump, can be switched to idle mode, which allows different pumpmotor combinations for different operating points. By allowing individual pumps and motors to be
switched on and off depending on the current operating point the new architecture leads to an
improved system efficiency throughout the operating range, see figure 2 (b).

(b)

(a)

Figure 2. HST for a 1 MW turbine has been developed at IFAS: (a) Structure of the hydraulic
scheme; (b) Diagram of system efficiency.
Another approach, also for an offshore turbine, is that in which the hydraulic pump driven by the
wind turbine is a water pump, which sends water to a Pelton turbine, driving a generator, figure 3. A
hydraulic accumulator is provided to supplement the flow that drives the turbine, as the wind speed
decreases. This accumulator performs energy storage and reuse, but the idea has limited applicability
due to the small volume of the accumulator, and the stored energy is mainly used to reduce the
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variation in the drive speed of the generator. As in the previous case, the system uses seawater as a
working fluid.

(b)

(a)

Figure 3. Offshore wind turbine with sea water: a) The principle works; b) Structure of the HST.
A proposed solution from Hydraulics & Pneumatics Research Institute (INOE 2000 – IHP
Bucharest) aims, in addition to developing a hydrostatic transmission for a low power turbine (20...50
kW), to develop a pneumatic storage system, where the compressor is also driven by a hydraulic
motor. After compression, the air is stored in a pressure tank, to be used for electricity generation
using a pneumatic engine or for other purposes. The electricity thus obtained can be combined with
that obtained in the main branch (hydrostatic transmission), but can also be used for auxiliary purposes
(for auxiliary systems of the closed-loop hydrostatic transmission: cooling, additional pump drive,
etc.). The diagram of the entire proposed installation, in parallel with the principle diagram of a
classical wind turbine, is presented in figure 4. The pneumatic storage facility was approached at
theoretical level and by physical realization within INOE 2000-IHP in 2016.

(b)

(a)

Figure 4. HST combined with energy pneumatic storage system (a), compared to a classical turbine
(b).
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Figure 5 shows the location of the main components of the wind turbine equipped with HST: the
rotor and the main pump - in the nacelle; the hydraulic lines - inside the tower; the electric generator
and the rest of HST components at the base of the tower.
In order to ensure the efficient and sustainable operation of the hydrostatic transmission, it is
necessary to have a preliminary test in the laboratory. Figure 6 shows the main subassemblies of the
stand where the hydrostatic transmission will be tested. The transmission will be executed in a closed
circuit (excluding the volume loss recovery system). It will contain a fixed capacity main pump, a
variable-capacity main motor, hydraulic circuits, hydraulic accumulators, safety valves, sensors,
filters, heat exchanger, anti-cavitation volume loss compensation pump, hydraulic motor capacity
controller with hydraulic circuit with feedback from the high pressure hydraulic circuit, aerodynamic
rotor speed and wind speed.

Figure 5. The main components
of the wind turbine with HST

Figure 6. The subassemblies of the HST testing bench:
Part 1 = wind turbine simulated with variable electric/
hydraulic motor; Part 2 = HST for low-power turbines; Part 3
= HST controller; Part 4 = synchronous generator.

3. Use of hydraulic props when lifting / lowering wind turbines for installation / maintenance
A second direction of action on hydrostatic applications for wind turbines, proposed by INOE 2000IHP, is a system of lifting the turbine completely assembled with hydraulic means.
The wind turbine supporting pillars, props and towers are components embedded in reinforced
concrete foundations, and they have the following functions: to ensure the optimal operating height for
the rotor; to support the turbine components; to allow access to operating, maintenance and repair
personnel [5]. For small and medium wind turbines capacity three variants of supporting props
(towers) are used: guyed, fig. 7; free standing, fig. 8 and hydraulic, fig. 9, props (towers). From a
comparative analysis of the need for machinery and human operators for a repair intervention on a
vertical-axis wind turbine mounted on a free standing prop, figure 10, and a horizontal-axis wind
turbine mounted on a hydraulic prop respectively, figure 11, one can note the following:
- For the turbine mounted on the free standing prop: lowering / lifting of the wind turbine
requires a large mobile crane and four operators (one controls the crane, two of them climb the prop
and disassemble / assemble the turbine, while the latter coordinates the activities of the former three
operators. In this case the repair operations are carried out on the ground and the disassembling and
assembling operations are carried out at altitude, under special work safety conditions.
- For the turbine mounted on the hydraulic prop: lowering / lifting of the wind turbine requires
a mobile pumping, distribution and control unit and a single human operator. In this case, all
disassembling, repair and installation operations are carried out on the ground, under maximum safety
conditions.
8
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Figure 7. Guyed prop.

Figure 10. Free standing
prop- turbine lifting by crane.

Figure 8. Free standing prop.

Figure 9. Hydraulic prop.

Figure 11. Hydraulic prop- wind turbine lifting by mobile
pumping, distribution and control unit.

Savings made on intervention equipment (special mobile crane versus low power mobile pumping
unit) and labor costs (four operators versus one operator) are obviously in favor of the solution with
hydraulic prop. As to ensuring maximum work safety conditions, during the rigging operations on the
hydraulic prop, the following must be considered: to ensure axial clearance of max. 0.5 mm in the
hydraulic prop hinge and hydraulic cylinder fastening joints; to dimension the hydraulic cylinder so as
to resist to double its maximum load; to place a modular hydraulic device inside the pumping,
distribution and control unit, thus allowing control of the displacement of the hydraulic cylinder, both
when lifting and lowering the prop, and lock of the hydraulic prop in place respectively, in the event of
a malfunction of the hydraulic drive system.
In figure 12 the main subassemblies of a wind turbine mounted on a hydraulic prop are depicted,
namely: 1 = horizontal-axis wind turbine; 2 = hydraulic prop mobile section; 3 = hinge; 4 = hydraulic
prop fixed section; 5 = hydraulic cylinder; 6 = reinforced concrete foundation.
The hydraulic prop mobile section can be lowered to the ground or lifted upright and fastened with
bolts, washers and nuts to the fixed section. Lifting / lowering the prop are done only under the action
of a hydraulic cylinder with body and rod fastened by a hinge to the foundation and hydraulic prop
mobile section respectively.
Figure 13 shows the main subassemblies of the pumping, distribution and control unit for the
hydraulic prop in figure 12, namely: 1 = fixed flow gear pump; 2 = constant speed electric (or thermal)
drive motor; 3 = oil tank; 4 = pump relief valve; 5 = 4/3 hydraulic directional control valve,
electrically operated; 6.1, 6.2 = check valves of dual overcenter valve; 7.1, 7.2 = relief valves of dual
overcenter valve.
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Figure 12. Wind turbine with hydraulic support prop.

Figure 13. Pumping, distribution and
control unit for a hydraulic prop.

4. Conclusion
It is proposed to promote a hydrostatic transmission for low-power wind turbines in order to increase
the extraction of electricity from the available wind energy and also to demonstrate the following
advantages: ● the possibility of practical implementation of a transmission for low-power wind
turbines, from standard and specially designed components, with a continuous variable ratio in the
capacity adjustment range of variable hydraulic machines; ● increasing the efficiency of wind turbines
equipped with HST by using control strategies dedicated to the wind turbine system comprising the
wind rotor, the hydrostatic transmission and electric synchronous generator; ● the possibility of
maintaining a predetermined constant rotational speed of the electric generator when braking or
acceleration loads occurs at the wind rotor; ● the possibility of obtaining a faster response to sudden
wind speed variations compared to mechanical or electromechanical transmissions; ● the possibility of
low-maintenance of the turbine with reduced costs by placing some components on the ground.
The hydraulic prop is an economic solution for supporting small and medium size wind turbines:
lifting and lowering the prop can be done by a single operator, totally safely and it does not require a
crane. INOE 2000-IHP have developed and tested under real conditions a pumping, distribution and
control unit which can actuate the hydraulic lifting / lowering cylinder of this type of prop.
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Serbia and the fourth industrial revolution
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Abstract. Today the categories: technological innovation, productivity growth, changes in
production organization, market liberalization, the changed role and importance of the state
and consumerism, which has become the dominant cultural pattern, are increasingly being
questioned. Taken together or individually, these categories have been celebrated over the past
decades as an expression of the freedom that has been imposed as a fundamental value and
measure of human progress. Since then, centuries have passed, and here we are in an era called
the "Fourth Industrial Revolution." Serbia is well known to have missed two technological
revolutions in the past almost three decades and would finally have to join the fourth. The
transition to Industry 4.0, i.e. the complete digitization of complete industrial production, is a
chance for faster economic growth, further dynamic export growth and job creation. The silent
digital revolution is, therefore, underway in Serbia today, and it is closely watching this
process.
Keywords: Innovations, productivity, changes, digitization, economic growth, the industrial
revolution

1.Introduction
Serbia has arrived at the threshold of the 21st century with sanctions almost destroyed by the
economy, with decimated R&D capacities, with little scientific activity, and with a massive exodus of
young and promising staff. Naturally, it became a matter of survival and finding a way to catch up
with the backward train of the Fourth Industrial Revolution, in order to become part of it, in the first
place. And the fourth industrial revolution is the Internet and the networked economy, and despite the
fact that Serbia started its digitalization only a few years ago, with the additional effort and careful, i.e.
direct investment, the goal is achievable - economic development based on innovation and
digitization. Serbia has a tradition of innovation, and it is very advantageous that close to one third of
all students enroll in engineering faculties. We are following a trend, however we must continue to do
so, because in the next ten to fifteen years there will be great change in the digital market. Great
changes are expected in the job market, new professions will emerge and we can stay current only if
this trend on our engineering faculties continues, and also improves.
The aim is to re-industrialize the country based on the development of national technology
platforms, the digitization and deployment of robotics, artificial intelligence and the combination of
mechanical engineering, information and communication technology (ICT) and electronics, all of
which would create the conditions for new employment and stop the exodus of professionals. It is
11
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interesting to mention here the interview of our Prime Minister, given to the journalist Süddeutsche
Zeitung, in which she emphasized that she wanted a revolution, now here and in the whole of Serbia,
emphasizing that it should be a quiet, intelligent and democratic revolution, that is, a revolution of bits
and of land-changing bytes. The Seventh Regional Summit of 100 Southeast European Business
Leaders was held in Belgrade in October 2018, dominated by the topic of digital transformation and
how to use the Fourth Industrial Revolution in the region, which is a huge chance for Serbia and other
countries in the region to catch up with the developed world.
Although it is very difficult to make up for developmental gaps as technologies change day by day,
we believe that, in the wake of the Fourth Industrial Revolution, marked by digitalization, the Western
Balkans region can be a winner and a leader in the innovation and deployment of new technologies. In
this regard, Serbia is on the right track, with gross domestic product (GDP) growth of 4.9 percent in
the first half of this year (2018), which is one of Europe's fastest growing economies and expects
growth by the end of the year above 4 percent. At the same time, Serbia is rapidly modernizing its
education system, but is also working to strengthen digital competences so that, while teaching young
generations how to solve problems, it will save them for the jobs they will work on in the future.
But according to Ivan Nikolic, editor of the Macroeconomic Analysis and Trends (MAT)
newsletter, the current level of production is 44.2 percent lower than the 1990 average. Nikolic has
calculated that we will have to wait for 2026 to emerge from the transition gap, when we will reach
production levels from the beginning of the last decade of the last century. Does this mean that at this
historic moment, Serbia will not need a new Ned Lud and a "ludic movement", like the one from the
early 19th century Britain, in which workers were breaking machines trying to save their jobs and stop
progress? It sounds ironic, but the development of our industry stopped at the beginning of 1990. Data
show that in those years, the share of industrial production in gross domestic product (GDP) was 44.5
percent. Taking into account all changes in methodology, as well as the fact that these two amounts
are not quite comparable, today the share of industry in gross domestic product (GDP), i.e. everything
that the economy and citizens create in a year, is about 20 percent. Likewise, almost three decades ago
(1990), more than one million workers worked in the Serbian industry, and today, about 400,000
employees have found their way into this branch of the economy.
Can Serbia, if we have already skipped the third one, directly jump into the Fourth Industrial
Revolution? When asked by economist Miodrag Zec, he said that "There is no skipping history! We
always try to skip the chasm, but most of the time we run into it. So, from communism, we wanted to
jump directly into capitalism, so we broke into the abyss and arrived in Manchester-type capitalism,
written by Karl Marx: can protect. ”
Dusko Vasiljevic, a World Bank expert, says the Global Development Report shows that countries
like Serbia will have to adapt quickly to new changes in the labor market. Serbia has to do this by “…
no longer emphasizing cheap labor as our comparative advantage. Because robotics squeezes out
manipulative power and inexpensive work that can be replaced with a machine. Our advantage will
have to be an educated and trained workforce as well as a good business environment. ” In the spring
of 2018, World Bank experts dusted off Capital, the most famous work of Karl Marx, whose first
edition saw the light of day back in 1867. It seems unbelievable, but the economists of this financial
organization start their latest Global Development Report some time ago (October 2018) with the old
Marx quote: “Machines are not only superior competition to man, as surplus. Machines are the most
powerful weapon for counteracting strikes. ” And the answer to the question why the sentences that
Karl Marks wrote just over 150 years ago made the World Bank analysts current is hiding in the fact
that the number of robots in the global industry is growing rapidly. This report states that at the end of
2015, there were 1.6 million robots working worldwide, and that by the end of 2019, that number will
reach 2.6 million. Robots and technology will continue to "replace workers" around the world,
according to a World Bank report, noting that due to production automation, the number of industrial
workers in the UK, the cradle of the Industrial Revolution, has fallen by a third from 1990 to 2016.
The World Bank estimates that 100,000 to two million jobs in Bolivia will be automated in the
coming period. It warns of an even greater risk in developed economies.
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2. Serbia's comparative advantages
If Serbia skipped the third industrial revolution, could it then be our comparative advantage, because
we shut down industrial jobs long before the world robot invasion of manufacturing plants.
Robots are thought to take over half of the jobs by 2025. Regardless of the fact that they embarked
on an aggressive offensive into the labor market, the fact is that they are doing so much more slowly
than previously thought at the beginning of the twentieth century. The famous economist John
Maynard Keynes has predicted that robotics will so far enter all pores of life in 100 years that it will be
enough for a man to work only three hours a day. That this forecast did not come true is the best proof
that even the world's best economists sometimes make mistakes in their forecasts. Although more than
half of existing jobs will be carried out by robots by 2025, it is still possible to create 58 million new
jobs in the next five years, according to a report by the World Economic Forum Tanjug.
The development of technology, automation and artificial intelligence could cause a loss of 75
million jobs by 2022, but at the same time create 133 million new jobs, which means that the net result
would be 58 million new jobs, according to a report titled " The Future of Jobs 2018, " CNBC reports.
By 2025, more than half of existing workplace tasks will be performed by machines, compared to 29
percent today, according to the report. At the same time, there could be a significant shift in the
quality, location and format of new jobs, which could lead to the potential termination of full-time
permanent employment, the report said. Some companies will have the choice of hiring temporary
workers, freelancers and specialized contractors, while others will be able to automate many business
processes. Employees will also need a new set of skills and knowledge in this regard. There are plenty
of futurologists working on these predictions and, according to the release, machines are expected to
perform about 42 percent of all current workplace tasks by 2022. On the other hand, in the era of the
4th industrial revolution and global economic change, prominent economists and politicians also point
to possible political changes. It is also interesting to note in this connection that one of the conclusions
from the "Summer Davos" in Tianjin (2018) is that the Fourth Science and Technology Revolution
brings with it the end of the unipolar and the beginning of the multipolar world. It is interesting,
therefore, to look at the fourth technological revolution from a different angle - the appetite for the
emergence of the global market, not only at the economic level, religion, and at the level of a
combative civilization for transformation in the global globality. Earlier US administrative trends in
early kinesiological use have identified a niche in the magnificent media, such as over-US domination,
but more recently, Donald Trump has put emphasis on managing the problem. The Serbian war with
China has begun, and you make your previous choice with the password "America in the first place,"
try to keep the helm of my white houses bright. on the other hand, Chinese Prime Minister Li
Qingangang says that globalization is taking a toll on his country as well, because he believes that
today is not a post-globalized world, but a globalization with a new multipolar sign and that this trend
was initiated by China. It is certainly important for Serbia to recognize these trends in a timely manner
and to incorporate them in a timely manner. In this regard, we point out in this place two lists that
assess the level of competitiveness of our economy, according to which in this year's list of
competitiveness of the World Economic Forum has advanced five places and took 65th position, while
in the Doing business list. The World Bank fell by as many places and reached 48th position. For
Serbia, all the lists that measure competitiveness and business conditions are very important because
they show us the directions we need to move and what reforms we need to change.
The end of the one-centered world can also be a good opportunity to better position Serbia on the
global stage. In this regard, it should be borne in mind that the new partners will behave differently in
the future, and this brings with it new challenges that Serbia and its business world must face.
3. Chances for Serbia
The further development of the productive forces and the scientific and technological revolution are
two historical factors that, at the beginning of the last century, announced new relationships that would
affect both social development in developed countries and overall international politics and economic
relations. What the previous industrial revolution meant for the development of productive forces and
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the full formation of production relations, the Fourth Scientific and Technological Revolution means
the beginning of a new one in these relations - the beginning of the arrival of a new and richer society,
a new civilization. The fourth industrial revolution creates the material basis for the development of
society on a new basis - on the system of sustainable development. It, therefore, represents the
material basis for the development of new production relationships, which are the global socioeconomic framework in which the present-day world, the world of sustainable development, is
developing. But on a journey in the future by the train of the Fourth Industrial Revolution, the Serbian
economy cannot start without academia and the state, because it does not suffer deliberation and
indecision, and whoever does not join it will disappear from the market map of the world.
In order for Serbia to embark on the train of the technological future, also known as Industry 4.0, it
is imperative that all of our businesses digitally transform important areas of their business: design,
production, marketing, management, sales ... Because only those companies that follow innovate and
have creative management teams, modern and automated manufacturing, upgraded with applications
designed for potential power buyers on the train of the Fourth Industrial Revolution to count in a
decent place. And a survey conducted in June 2018 by the Serbian Chamber of Commerce found that
60 percent of small and medium-sized businesses have no plans for digital transformation, nor do they
understand why something would be useful. Such companies, however, make up 99 percent of the
Serbian economy, which has led to:
*The first step is to organize training for digital consultants, so that twenty-five of them, who have
received certificates, will help SMEs across Serbia in the digital transformation of their businesses.
This creates the initial conditions for digitalization to enter the business of these companies.
*The second step is that the Government of Serbia, together with the Chamber of Commerce in
2019, will start a new program that will identify a part of the economy - the industrial sector, which
will extend to a larger number of small and medium-sized enterprises (the areas estimated to have the
greatest potential to encourage economic development and then channel research and innovation).
This is a higher stage in the implementation of new technologies (services: e-business, e-signature, ebanking…).
Each technological revolution is a new train, and Serbia has missed the previous one and it is not
worth chasing after it, because it is faster than us. The new one, which represents the Fourth Industrial
Revolution, we can wait at and board the station. The fact that we have only 500-600 robots today, and
with about that many experts working on them, should not make us sad for the past, when our industry
was developed and when more workers worked in this sector. During the 1980s Serbian industry
designed and manufactured industrial robots, and numerically ran machines were mass exported
around the world, including markets such as USA and Germany, which indicates that currently we are
in a state of technological disrepair as well as unused opportunities. We do not need the traditional
industry today, but rather we need to promote a new business model in order to be more attractive to
competitors from other parts of the world to invest here. So any country, including Serbia, can skip the
technological gap, and what we need is a well-packed promotional package to successfully introduce
ourselves to the world. Otherwise, it should always be emphasized, Serbia has a much better human
potential than we acknowledge and recognize; there are so many successful and smart people.
Understandably, this should be the job of promoting everyone who regularly contacts the outside
world: Ministry of Foreign Affairs, Trade, Chamber and others. In this regard, it is necessary to focus
on several sectors: the start-up fund in business, communication technology, agriculture, automotive,
mining and energy. Money is often not the most important. It is important for young people with
innovative ideas to have enough passion to realize them. If there is not enough money in the state one
should look for it elsewhere. Funds for innovative projects can be found in the Silicon Valley. Also,
one can find funding in China to invest in new technologies. One should not expect the funds to
appear out of nowhere. It is necessary for the entrepreneurs, the academy and the state to form a sort
of operation group with the task of connecting young people with those who have funds to invest.
Serbia as a small country should change its behavior. We are as great as Singapore and, if that
country could do what it did, it is up to us to focus and succeed. Otherwise, about 45,000,000 people
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in the IT sector are currently hired in Serbia, working on software for a variety of needs: from
agriculture to medicine, as well as applications from many companies. Many of them are engaged in
the development centers of the world's leading technology companies, including: Microsoft, IBM and
Intel, which are already established in Serbia or have licensed services to local companies. Foreign
capital has been behaving reserved since the start of the crisis in 2008, and given that there is still no
significant economic recovery in Europe, investors are hesitant to invest.
But the crisis should not be an obstacle to our development. Namely, Serbia and its educational
system must be brought closer to the economy. It is very important for students to spend as much time
as possible in companies, especially in small and medium-sized companies, as they are the key to
future economic development. In this regard, the 2017 initiative to launch IT retraining programs for
both the unemployed and those without IT background proved successful. Currently, Serbia is lacking
15,000 IT experts, however with support, overall effects in this field could be much better, which
would be visible in greater export and greater production of value in the IT field.
It is the trends that keep us going and forcing us to change. The new challenges and similar
innovations brought by the digital age, contemporary needs and consumer habits must already be
answered by the traditional industry. Otherwise, startup companies with their innovative solutions
have a serious potential to take away a large chunk of the market cake.
Key changes will come by transforming big companies in the future, as the world changes, so do
habits, needs, and even consumer expectations. The way business communicates today is also
changing.
4. Conclusion
There have been many argumentative examples from which the contours of future business can be
clearly recognized, which will exclusively acknowledge the consumption of "gray matter" and the
overall achievement of science and cumulative knowledge. Our country has the same chances as other
countries in the world, especially since we have enormous scientific and professional potential, which
should be integrated and integrated into a single information system, which would then register where
what is done in science and where it is done. One of the solutions of further development is the
establishment of a "core of knowledge" in which most of Serbia's scientific potential will be
concentrated. It does not matter where it will be located, because the real scientist does not even ask
such a question. The only knowledge he does not know: borders, customs and various other obstacles,
so for the first time it could be university centers such as Belgrade, Nis, Novi Sad and Kragujevac.
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Abstract. This work deals with a study on the semi-active suspension systems used for motor
vehicles, with focus on the devices that control the suspension damping. Several representative
types of semi-active devices are presented and then analyzed comparatively using a multicriteria method based on the FRISCO formula. Specific control techniques are then discussed,
emphasizing the application field and their limitations. A novel control strategy is proposed
with the aim to improve the dynamic behaviour of the vehicle. The mechatronic model of the
semi-active suspension (which integrates mechanical and control components) was carried out
and simulated in a virtual environment by using MBS (Multi-Body Systems) and DFC (Design
for Control) software solutions, namely ADAMS and EASY5 of MSC Software.
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Introduction
Once with increasing the running speeds, equipping cars with increasingly evolved suspension
systems, capable of creating a barrier of vibrations and noises between wheels and car body has
become a necessity, all the more so since the speed on uneven roads is rather limited by the suspension
quality than the performance of the propulsion system. The advances in microelectronics, sensor
technology, and actuating systems have enabled the design of adaptive suspension systems (computercontrolled) that provide a better dynamic behaviour by reference to the classical ones [1, 2, 4, 13, 14,
17, 23, 27]. From this perspective, three types of suspension systems can be systematized (Figure 1):

a.

b.
Figure 1. Basic types of suspension systems.
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(a) passive systems - their dynamic behavior is defined by the characteristics of the elastic and
damping elements, and it cannot be changed during operation;
(b) semi-active systems - their operation is based on changing the suspension characteristics (e.g.
damping, inertia) without introducing external forces in the system;
(c) active systems - their operation is based on changing the system behaviour by applying external
forces, which are usually generated by linear actuators.
The semi-active solution can provide dynamic behaviour performances close to that of the active
suspension, but with lower energy resources (because it does not inject energy into the system). In this
article, a study on the semi-active systems is being conducted, aiming to compare the main types of
such devices, by considering several specific evaluation criteria (such as functional aspects,
adaptability, maintenance or cost). At the same time, an improved control strategy is proposed, whose
usefulness is verified by simulation in a virtual environment.
Types of semi-active suspensions
The literature reveals three basic types of suspensions with semi-active control: devices that control
the suspension damping (dissipated energy) - these devices allow controlled dissipation of the
dissipation capacity so that the response of the mechanically controlled excitation system is minimal;
devices that control the rigidity of the system - these devices modify the own frequency of the
mechanically controlled system depending on the excitation frequency, to eliminate the possibility that
the controlled system resonates; devices that control the inertial mass of the mechanical system - these
devices modify the own frequency of the controlled mechanical system according to the excitation
frequency and / or response frequency of the system by coupling or decoupling additional inertial
masses.
For all types of semi-active systems, control forces are generated by the movement of the
mechanically controlled system, similar to passive systems. Damping, rigidity or inertial mass of the
controlled suspension are selected in real time, similar to the active control systems - by feedback,
based on information retrieved from a sensor system that measures excitation level and / or response
level of the controlled system.
The adaptability of semi-active systems is determined by how control is performed. Since systems
that control stiffness and inertial mass respectively require sequential control, they are less used in
vibration control. In these terms, for the semi-active suspension of automobile wheels and/or axles, the
solution with controlled damping device is frequently used. In this respect, the following types of
semi-active devices can be systematized: dampers with variable orifices, similar to those used in
aircraft landing trains; dampers with controllable fluids (magnetorheological and electrorheological
fluids); dampers with controllable friction.
Basically, a damper with variable orifices includes a cylinder containing a cavity whose dimension
varies along the axis of the cylinder, axially located between two adjacent cavities larger than the
intermediate portion [22]. The plunger head has a surface whose cross-section varies along the axis of
the cylinder and is adapted to pass through the variable portion cavity, the plunger head and the cavity
defining a variable size orifice between them. The piston rod has a bore that contains a separator
driven by the fluid passing through the orifice. Various solutions can be used to modify the size of the
holes in accordance with the viscous fluid pressure changes inside the cylinder chambers.
In the case of dampers with controlled friction, the modification of the dissipative characteristic is
achieved by altering the normal contact force between the elements of the friction coupler [6, 9, 19].
Such a device is able to dissipate a large amount of energy, the rubbing between the sliding surfaces
generating an additional damping that reduce the oscillation/vibration amplitudes. Most frictioncontrolled shock absorbers produce a rectangular, stable hysteretic curve with negligible attenuation.
There is a wide variety of such shock absorbers with various materials used for friction surfaces. The
dampers with controlled friction have the advantage that can be ordered to operate in a variety of
modes, emulating rigidity (similar to a spring) and pseudo-viscous characteristics. On the other hand,
these dampers, as well as those with variable orifices, require the use of servomotors (electro-
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hydraulic or electro-mechanical), which involves additional reliability and maintenance problems. In
addition, in the case of controlled friction dampers a major problem is mechanical wear of the contact
surfaces as well as surface imperfections.
The magnetorheological (MR) and electrorheological (ER) dampers are based on the ability of
these fluids to reversibly transform from a fluid-flowing linear fluid into a semi-solid material with
controlled flow voltage [12, 15, 16, 18, 20, 21, 26]. This transformation occurs when a magnetic or
electric field acts on the fluid, resulting in a controlled change in damping forces. The electrical power
required to modulate the magnetic or electric field is not very high (meaning low consumption), being
able to achieve a wide range of damping forces. The road profile is read by a sensor, which can be a
photo or laser camera, the information being processed to determine the required level of damping.
Simultaneously, another sensor (usually LVDT - Linear Variable Differential Transformer) determines
the current damping rate. On the basis of this information, the control system will generate the
command signal for the magnetic/electric field. Finally, the damper will produce a damping level
corresponding to the measured road profile. Such a device is semi-active because it can dissipate
energy, but does not inject external energy into the system.
Conceptual design of the semi-active suspensions
For the comparative assessment of the semi-active suspensions, which is useful for selecting the
solution for a particular case/vehicle, a conceptual design technique based on multi-criteria analysis
was used, by considering the following evaluation criteria: the complexity of the system, in terms of
materials, manufacturing and implementation (C1); the flexibility of application to various
mechanisms and suspension types (C2); the adaptability to various car running regimes (C3); the
easiness of assembly and replacement (C4); the possibility to achieve a wide range of dissipative
characteristics (C5); the stability and robustness of the system in response to various external
disturbances (C6); the amount of energy required to control and monitor the operation (C7); the
changes in system operation due to long-term use, wear, fluid settling (where applicable), and others
(C8); the system maintenance (C9); the cost of the system (C10).
The determination of the weight of the evaluation criteria was based on the weighting coefficients.
The weight of the criterion is set on a grid with three values (more important - “1”, equally important “0.5”, less important - “0”). For this, a square table is created, having both lines and columns, the
respective N criteria. In this table, each criterion is compared with each, making the entry on a line and
the exit to a column. The points of each criterion are summed up along the line, thus establishing the
level of the criterion (place of ranking) relative to the others.
The level value coincides with the place occupied in the criteria ranking. If two criteria get the
same number of points, the level will be the semi-sum of the successive places of the two criteria in
the criteria ranking. The weighting coefficients (γi) can be calculated with different formulas.
Frequently used, world-recognized as the most advanced, is the FRISCO formula, according to which:
γi 

p  Δp  m  0.5
,
N
 Δp' 
2

(1)

where: p is the sum of the points (per line) obtained by the element taken into account; p - the
difference between the score of the element taken into account and the score of the element at the last
level (if the element taken into account is even the one located on the last level, p will be 0); m - the
number of criteria exceeded (as score) by the criterion taken into account, i.e. the difference between
the level of the last criterion and the level of the criterion taken into account (if two criteria are equal
to the last level, then m = 0.5); N - the number of criteria; p' - the difference between the score of the
element taken into account and the score of the first element (if the element taken into account is
located on the first level, p' will be 0). In these terms, the values shown in Table 1 have been
obtained.
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Table 1. The weighting coefficients of the evaluation criteria.
Criterion C1
C1
0.5
C2
0.5
C3
0
C4
1
C5
1
C6
0
C7
1
C8
1
C9
1
C10
1

C2
0.5
0.5
0
0
0.5
0
1
1
0.5
1

C3
1
1
0.5
1
1
0.5
1
1
0.5
0.5

C4
0
1
0
0.5
0
0
0
0.5
0.5
0.5

C5
0
0.5
0
1
0.5
0.5
1
1
0
0

C6
1
1
0.5
1
0.5
0.5
1
1
0.5
0.5

C7
0
0
0
1
0
0
0.5
0.5
0
0

C8
0
0
0
0.5
0
0
0.5
0.5
0
0

C9
0
0.5
0.5
0.5
1
0.5
1
1
0.5
0.5

C10
0
0
0.5
0.5
1
0.5
1
1
0.5
0.5

Points Level
3
8
5
5
2
10
7
3
5.5
4
2.5
9
8
2
8.5
1
4
7
4.5
6

γi
0.92
1.78
0.57
2.86
2.19
0.73
3.67
4.7
1.18
1.45

The note of importance, also called contribution to a criterion, is an integer (maximum 10), which
is allocated to each variation according to each criterion, that is, one variant is analyzed in turn from
the point of view of each criterion, until all variants. For semi-active suspension system variants and
previously defined rating criteria, the notes of importance are shown in Table 2.
Table 2. The notes of importance.
Criterion
Suspension type
Damper with variable orifices (VO)
Magnetorheological damper (MR)
Electrorheological damper (ER)
Damper with controlled friction (CF)

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

8
7
8
10

9
10
8
8

6
8
4
10

8
9
7
10

10
8
8
5

8
10
6
8

7
8
7
8

10
9
8
6

10
9
8
10

10
10
9
10

The calculation of the products between the N-notes and the weighting coefficients is done in a
table called the matrix of consequences, finally calculating the scores (amounts) of these products. For
the comparative study of semi-active suspensions, the values obtained on the basis of the presented
algorithm are shown in Table 3. It is noted that the highest score (177.31) places the semi-active
suspension with magnetorheological damper first.
Table 3. The matrix of consequences.
Criterion
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Total

γi
0.92
1.78
0.57
2.86
2.19
0.73
3.67
4.7
1.18
1.45

VO
N
N·γi
8
7.33
9
16
6
3.43
8
22.9
10
21.9
8
5.85
7
25.7
10
47
10
11.8
10
14.5
176.41

MR
N
N·γi
7
6.44
10
18
8
4.6
9
26
8
18
10
7.3
8
29
9
42
9
11
10
15
177.31
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ER
N
N·γi
8
7.33
8
14.2
4
2.29
7
20
8
17.5
6
4.38
7
25.7
8
37.6
8
9.45
9
13.1
151.49

CF
N
N·γi
10
9.17
8
14.2
10
5.71
10
28.6
5
10.9
8
5.85
8
29.3
6
28.2
10
11.8
10
14.5
158.31
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Semi-active suspension control methods
Regarding the control of the semi-active suspension systems, several strategies are frequently used in
literature, such as sky-hook and ground-hook [8, 10, 25]. The sky-hook control technique aims to
minimize the vertical oscillations of the sprung mass (i.e. the car body), by connecting it with a virtual
damper to the sky, as shown in Figure 2. Obviously, in practice, such a connection is not possible. The
sky-hook control strategy improves the comfort performance, but may result in inappropriate
maneuverability of the car. The damping force for the sky-hook control can be modeled by the
following equations:
Fsky  C sky  Z2 - if Z2 Z2  Z1   0,

(2)

and respectively





Fsky  Cmin  Z2  Z1 - if Z2 Z2  Z1   0.

(3)

Figure 3. Ground-hook control.

Figure 2. Sky-hook control.

The ground-hook control technique intends to improve the ride performance of the car by reducing
the movement on the unsprung mass (wheel or axle), which is connected by a virtual damper to
ground (Figure 3). In this case, the damping force can be modeled by the following equations:

F grd  C grd  Z1 - if - Z1  Z2  Z1   0,

(4)

and respectively





Fgrd  C min  Z2  Z1 - if - Z1  Z2  Z1   0.
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The combination between the sky-hook and ground-hook techniques defines the so called hybrid
control strategy, the corresponding damping force being expressed by the following equation:





Fhyb  C(t )  Z2  Z
1  β  Fsky  1 β Fgrd ,

(6)

where Csky, Cgrd > Cmin > 0, [0, 1], the value of the coefficient  determining the individual
contribution of the sky-hook and ground-hook techniques into the hybrid strategy.
The sky-hook technique can be also used for controlling the roll or pitch oscillations of the car
body, by replacing the translational damper with a rotary virtual damper between car body and sky.
For example, Figure 4 shows the sky-hook model for controlling the roll movement, by considering a
transversal half-car model, which can be used for both front wheels and rear axle suspensions (see
Figure 5).

a.

b.
Figure 5. Transversal half-car models for the
front wheels (a) and the rear axle (b).

Figure 4. Shy-hook model for the roll movement.

Considering the limitations of the existing techniques, the paper
proposes an improved control strategy, by which the road bumps are
treated as disturbances to be eliminated by the control system. In this
regard, a quarter-car model that corresponds to the wheel suspension
system was considered (Figure 6). The model contains two masses (m1 unsprung mass, m2 - sprung mass), which are connected by a spring (k2)
& damper (c2) group, the control signal (u) being used to modify the
damping coefficient (c2 = c2(0)  c2(u), where c2(0) corresponds to the
passive suspension), and consequently the damping force. In addition, k1
and c1 are used to model the tire.
The adaptive suspension is a MIMO (Multi-Input – Multi-Output)
system, as follows: inputs - the road disturbance (z) and the command
signal (u); outputs - the vertical displacements of the wheel (z1) and car
body (z2). For the control system design, the performance index is
related to the relative displacement z2 -z1, which is the effect of the two
input signals, by the principle of overlapping effects.
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Figure 6. The quarter-car
suspension model.
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The two transfer functions Gz and Gu are determined by using the dynamic equations of motion,
based on the Laplace transform, the detailed mathematic algorithm following to be featured in a future
paper. With the aim to simplify the controller synthesis, the control scheme was successively
transformed by using the diagram algebra. Thus, the transfer function of the controlled system is G U,
while the perturbation is filtered by the new function GF(s) = GZ / GU, as shown in Figure 7.
The proposed adaptive suspension system was
modeled - implemented by using a virtual prototyping
software platform, which contains MBS (Multi-Body
Systems) and DFC (Design for Control) software
solutions, namely ADAMS - for modeling the
mechanical device, and EASY5 - for modeling the
control system. The MBS and DFC models have been
integrated in mechatronic concept, the communication
being assured through the input & output plants, which
Figure 7. The proposed control strategy.
are managed by the plug-in ADAMS/Controls.
The application for this paper is performed for a half-car model, which corresponds to a rear beam
axle suspension system (Figure 8). In relative motion to car body, the rear axle is guided by a guiding
mechanism with four links, which are connected to the adjacent bodies by bushings (compliant joints).
The spring & damper groups are concentrically disposed towards the axle ends. The damping forces of
the shock absorbers are adjusted in accordance with the proposed control strategy.
The virtual model was analyzed in the passing over bumps regime (Figure 9), by simulating the
dynamic test on virtual stand. The front axle suspension was replaced by a spherical joint between car
body and ground, placed on the longitudinal axis of the car at the front wheels level [24]. The road
profile on the two rear wheels was materialized by the motion laws imposed to the linear actuators on
which the wheels are anchored. It was considered that the left wheel passes a bump with the amplitude
of 80 mm, while the right wheel runs on the smooth surface, the right actuator remaining fixed, as
shown in Figure 10. The motion law for the left actuator was modeled by using a time (t) conditional
function [29], with the following expression:
IF t  0.1 : 0, 0, 80  sin π  t / 0.05  IF t  0.15 : 0, 0,  80  sin π  t / 0.05.

Figure 8. The MBS model of the rear axle
suspension system.

(7)

Figure 9. The virtual stand for simulating the
passing over bumps.

For each of the two shock absorbers from the semi-active suspension system, the control block
diagram developed in EASY5 is the one shown in Figure 11, where ADAMS Mechanism is the
interface block that addresses the MBS mechanical device model (conceived in ADAMS). The control
system is based on PID (Proportional-Integral-Derivative) controller, which corrects the difference
between the imposed and measured values by computing and applying a compensatory measure that
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adapts the system properly [7, 11]. In EASY5, this type of controller is defined by the following three
parameters (which are independent design variables in the optimal design of the controller):
proportional control gain (P), integration control gain (I), and derivative action time constant (D) [28].
The optimization of the controller was performed by using the scripting capabilities integrated in
EASY5 - MAT (Matrix Algebra Tool), the control system model being managed as an EMX function,
according to the optimization procedure presented in [3, 5].

Figure 10. The vertical displacement of the left
and right actuators.

Figure 11. The control system model.

a.
b.
Figure 12. The vertical displacement (a) and acceleration (b) of the car body.

a.
b.
Figure 13. Graphical simulation frames for passive (a) and semi-active (b) suspension.
Results and conclusions
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Among the results of the dynamic analysis carried out by the co-simulation of the MBS (ADAMS) and
DFC (EASY5) models, Figure 12 shows the time-history variations of the vertical displacement and
acceleration of the car body, which are some of the most important factors for the vehicle comfort
performance. The results correspond to both the classic variant of passive suspension system, as well
as the semi-active suspension system adjusted by the previously presented control strategy. The
amplitude of the vertical oscillations and their damping time are lower in the case of the semi-active
suspension, thus proving the improved behavior provided by the proposed solution. The improvement
of the dynamic behavior of the vehicle, mainly in terms of roll oscillations, can be also observed in the
graphical simulation frames shown in Figure 13.
The use of virtual prototyping platforms, such as that used in this work, brings important benefits
in the design process of the mechanical and mechatronic systems, which focuses on reducing the costs
and time of the design & development process, while increasing the quality (working performances) of
the product, in this case the semi-active suspension system of the motor vehicles. Although it does not
ensure the performance of an active suspension (which on the other hand is even more complex and
expensive), the semi-active suspension system allows improving the dynamic behavior of the vehicle
compared to the classic passive suspension without requiring external force generating elements, but
by the appropriate modification of the damping characteristic of the shock absorber according to the
road profile (irregularities). Considering the road irregularities as disturbances whose effect must be
minimized by the control system allows a better efficiency of the suspension system. A more detailed
study (including a larger palette of dynamic analysis/simulation results) will be presented in a
forthcoming paper, in which the robustness and stability of the proposed control system will be also
addressed.
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Abstract. Paper presents some aspects regarding the protection of innovative ideas. All the
research results of people involved in this activity must be protected by law against
counterfeiting and piracy. It should be borne in mind that there are issues of novelty and
license papers / dissertation of students, not only at the level of doctoral training. So university
policies on intellectual property knowledge should include acquiring of knowledge ever since
the II-III study year.
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Introduction
Each scientific research has an element of novelty. It is necessary to awareness the importance of
Intellectual Property protection of all novel parts of research, doesn’t matter the level of researcher:
student, license diploma, dissertation diploma, Ph.D., teachers, researchers, a.s.o. The policy doe in
Universities must (sometimes is recommended) include courses of Intellectual Property presented by
an engineer specialist, because the objects of Intellectual Property are produced by industry, are
included technical aspects, appreciated only by a technician person. A lawyer is responsible for the
Rights, what lies to inventor researcher applying research results, but protected by national law. Such
protection is important against counterfeiting and copying, obtaining undue benefits by another person
other than the inventor.
Connection between innovation and intellectual property (IP)
Innovation is the creative process (generating ideas) followed by making the changes generated by it.
Products or system innovation must be protected. The State Office for Inventions and Trademarks
OSIM, is the structure involved in IP protection, as central public administration, subordinated to the
Government, establish the development strategy of industrial property protection in Romania and also
implements the Government policy. The legal basis which entitles these above mentioned attributes is
the Government Decree no 573/1998. IP has long been recognized and used by the industrialized
countries and is being used by an ever increasing number of developing countries as an important tool
of technological and economic development [1].
Many developing countries are aware that IP is their biggest interest, first of all, to establish the
national IP systems where they do not exist and, after, to strengthen and upgrade the existing systems
which, inherited from their historical past, are no longer adequately responding to new needs and
priorities. Countries have laws to protect industrial property for two main reasons, related to each
other. The first one is to give statutory expression to the moral and economic rights of creators in their
creations, and the other is to promote, as a deliberate act of government policy, creativity,
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dissemination and application of its result and, at the same time, to encourage fair trading, thus
contributing to economic and social development. The materialization of IP protection is represented
by industrial property rights, IPR, which allow the creator or owner of a patent or a brand to benefit
from his work or investment. The industrial property rights are outlined in Article 27 of the Universal
Declaration of Human Rights, which states that everyone should enjoy the protection of moral and
material interests resulted from any scientific, literary or artistic production of which is the author. IP
protection is regulated by the following laws: Law no 64/1991 on patents, GO no 41/1998 on property
taxes in industry and their use approved by Law no 383/2002.
An efficient patent system contributes to the stimulation of innovation in three main ways.
First, the existence of the patent system, with the possibility of obtaining the exclusive right for an
invention to work for a limited period of time, constitutes an important incentive for the inventive and
innovative activity.
Secondly, the limited period of time during which the patent owner is entitled to prevent others
from using his invention creates an environment which facilitates the efficient development and
utilization of patented inventions. It protects the inventor against uncontrolled competition from those
who have not taken the initial financial risk. It thus creates conditions in which the risk capital can be
safely advanced for the transformation of an invention into an innovation. The inventor will be at ease
to further develop the invention into a final, commercially polished, product or process that could be
marketed and produce a benefit.
Thirdly, the patent system provides the framework for the collection, classification and
dissemination of the richest store of technological information existing worldwide today. In other
words, it contributes to the dissemination of new knowledge since the right of the inventor to prevent
others from using his invention for a limited period is not freely granted. Innovation is often
influenced by the environment in which innovators work. The factors that generate a favorable overall
environment for inventions and innovation are: the state of science and technology; the legal, fiscal
and general financial systems; the scientific and entrepreneurial culture; the technological and
manufacturing infrastructure; human resources and their level of knowledge and education [2].
The specific factors that influence innovation are represented by the relationships between
universities, financial institutions, governmental offices and industry networks among others.
Furthermore, the administrative and financial regulations governing the creation of new companies
play an important role. At the same time, the national innovation support structures and programs for
services should be viewed as a unified whole, with the main objective of increasing the capacity of
society to generate inventions and innovations, including technology transfer, both at national and
international level [2].
Technology transfer is the introduction or acquisition in the economic circuit of the technology and
specific machines, equipment and facilities resulted from research, in view of new or improved
processes, products or services, required by the market that induces an innovative behavior, including
the disseminate information, to explain, to transfer knowledge, to provide consulting and communicate
with people. This is carried out by the network of innovation and technology transfer entities (ARoTT
or ReNITT). The infrastructure of Innovation and Technology Transfer was created and is functionally
assessed and accredited by the National Authority for Scientific Research (ANCS) under GD no 406
/2003 and aims to support economic and social development, foster innovation and technology
transfer, attract investment to capitalize results of research and innovation, as well as human resources
from the national research and development system. Its role is to support SMEs and the interface
between them, as beneficiaries and producers of innovation, "inventors” (natural or legal persons)
represented by universities, research institutes and companies with research and development activity.
Innovation and invention support structures and services have to develop their own type of
management, with planning and policies depending on the circumstances prevailing in each country.
Competitiveness is a complex concept which, at a general level, expresses the ability of persons,
companies, economies, regions to maintain competition on the internal and / or especially international
scale, and to get, in terms of a specific business environment, economic benefits, resulted in constant
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increases of productivity and standard of living. As a result, one can speak about SMEs’ profitability.
Research has shown that SMEs can and should contribute considerably to employment creation and
trade, which ultimately promote economic growth. It has also been shown that, given the opportunity,
SMEs are innovative and competitive. However, SMEs need to be encouraged to take full advantage
of the existing intellectual property protection system in order to compete more successfully in the
global economy. This is a snapshot of economic activity, both at micro, and macro levels, and the
extent to which companies are in the competition and are competitive. Functioning as a binding
element and a balance between the potential, resources and costs, research-development networks
support SMEs in their efforts [6].
Establishing Intellectual Property title object
Registration of Intellectual Property object demand
at National and Regulatory Authority
Obtaining the certificate of protection title after examining
by the National and Regulatory Authority
Setting the validity of the Intellectual Property object
Establishment of goods and technologies applicable to
Intellectual Property objects
STAGES OF
INTELLECTUAL
PROPERTY
MANAGEMENT

Setting quota in product or technology of Intellectual Property
object
Setting the period of Intellectual Property object
implementation
Recording the techno-economic effects resulting from the
application of Intellectual Property object
Registration achieved annual profits
The evidence of expenses incurred to achieve the solution
protected by Intellectual Property object
The evidence of expenditure incurred for the implementation
in production of the solution protected by Intellectual Property
object
Record of spending to maintenance in legal terms of
Intellectual Property object
Determination shape of the Intellectual Property object
Figure 1. Stages of Intellectual Property management
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Stages of intellectual property management in technologic transfer
Main stages of the Intellectual Property management can be highlighted in ‘Figure 1’.
Only stages number 3 and 4 are as responsible the National Authority (OSIM); in all the others is
involved only the demander.
Stimulation and awareness IP methodologies in universities
Although different by their nature of activity, universities should not be seen as a self- centered
system, but always take into account the labor market as a reference system compulsory to establish
those landmarks necessary for self-definition in society. It should focus on the society’s dynamic,
graduates’ development, the condition of secondary schools. Basically, the role of the university in
society is to create culture. Moreover, for a contemporary approach, its role is also to provide welfare.
IP culture is an organizational value system resulting from an environment oriented to observing
and protecting industrial / intellectual property. It consists of all the behavioral and professional
reactions related to observing the right to intellectual property, reactions supported both by a law
system and by a system of unwritten rules, structured over the time in institutions and society.
As a result to a study performed in the most important universities, the academic environment does
not consider IP culture very substantial in the Romanian universities. Some reactions are very rough
and they can sometimes be conditioned by an exaggerated self-critical attitude of those interviewed.
Anyway, the general conclusion is that, at this point, one cannot talk about authentic quality culture in
the Romanian universities[6].
The main coordinates of a university policy in the field should envisage the following operational
systems:
• A system for assuring industrial property culture (education, good practice, operative information);
• An assessment system (procedures, methods, specialists);
• A capitalization system (regulations, service patents);
• An evaluation system (cessions, licenses, know-how).
There are some questions to realize main objectives such as:
a) setting up a network between the State Office for Inventions and Trademarks (OSIM), National
Council for Scientific Research in Higher Education (CNCSIS) and Romanian universities, in order to
allow and facilitate an inter-institutional information exchange and a practical framework able to
stimulate research, ways of IP protection (using IP specific elements) and thorough use of research
results;
b) setting up Technology Transfer Offices attached to certain universities; the TTOs will receive
logistic support from OSIM.
c) extending the teaching of an IP course module (optional) in technical and economic universities in
Romania. OSIM will grant assistance for this action.
d) ensuring access to European and international programs in the field of industrial property protection
the rights for original creations made in universities;
e) jointly organizing seminars, symposia and round tables on current and resonant topics concerning
industrial property protection in technical fields.
f) including in the Draft Law on employees’ inventions (which was elaborated as a legislative
initiative of OSIM in 2014 – 83 Law/2014) a special chapter concerning inventions made in the
academic environment;
g) setting up, within CNCSIS, an office of about 3 persons, that should coordinate, at national level,
the patenting activity within universities;
h) improving the current regulations with the purpose of increasing the importance of patents in
awarding scientific degrees to university research staff and professors that are applicants and/or
owners of those patents;
i) providing, within the framework of the programs coordinated by CNCSIS, specific funds meant to
support the patenting with OSIM, or, in case of special valuable inventions, for getting European
patents with the European Patent Office or international patents.
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The challenge for Romania is that universities and R & D units to act as key generators of IP assets.
Factors involved in this activity:
- Teachers and researchers;
- Doctoral students, students in their final years, students generally;
- Sponsors;
- Units of technology transfer (TT);
- Intellectual property offices, regional offices / area;
- National Council of Small and Medium Enterprises (CNIMMC) and businesses;
- Chambers of Commerce and Industry etc.
Since there are sometimes contradictory interests, not very convergent, IP strategy should
harmonize the interests of these factors included in universities and research institutes.
IP strategy based on the interests of stakeholders assumes hereinabove:
• Creating favourable conditions for the dissemination of new knowledge for the benefit of the public.
• Ensuring the fair and equitable sharing of financial and other benefits of innovative product
marketing, recognizing the contribution of inventors, and the institution (university, R&D unit).
• Promote, encourage and support scientific research.
• Attracting students to IP and capture young people's creativity.
• Creating incentives for researchers and providing rewards for intellectual capital.
IP strategy embraced by the team members must find answers to questions like:
1. Who holds the IP rights arising from research in government funding?
2. How will be distributed benefits of IP commercialization between researchers / inventors,
department, institution, lender, etc.)?
3. There are legal provisions for IP commercialization of research results on government funding?
4. Who holds the IP rights of private funds for research?
5. To transfer technology (T.T.) to private sector companies for marketing using "spin - off" or license
agreements?
6. Who manages IP assets, including negotiation of licenses and allocation of royalties?
7. To what extent institution encourages the commercialization of research results through
entrepreneurial activity?
8. What funding is assured the payment of costs for obtaining and maintaining in force the PI?
9. How does the disclosure of an invention by a researcher?
10. How are treated conflicts of interest between the duties teaching or research and commercial
projects?
It requires the organization of an administrative structure (office, department, etc.) or at least the
appointment of a specialist to deal with the problems of protection of industrial property, an industrial
property attorney attested by OSIM. The structure, reports directly to stuff (rector / senate, director
technical, scientific, scientific-technical council etc.), it is good to include a lawyer (for contracts,
disputes, lawsuits, etc.) and a secondary education specialist for keeping records for the various phases
of implementation of inventions.
To achieve its purpose, the creation of the following operating systems:
 A system for providing industrial property culture (education, best practices, operational
information);
 An evaluation system (procedures, methods, specialists);
 A system of capitalization (rules, patent department, department of IP);
 An evaluation system (assignments, licenses, know-how).
As activities should be followed:
 systematization of information about the state of the IP culture in Romanian universities;
 successful establishment of Romanian practices in the field (universities, research institutes,
technologic transfer centres etc.);
 study level of development of IP culture in various universities in Europe;
 establishing successful European practices in the field;
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 dissemination of useful information, best practices in universities in Romania, research
institutes;
 drawing reference material regarding national practices, successful methodologies promoted the
country and its actualization at intervals, according to the new requirements, legislation,
national and international political orientation etc.
Therefore, IP culture developed in universities can be expressed by identifying and assess the
following indicators:
 tackles subjects that PI (implicit and explicit);
 number of teachers specialized in IP;
 number of students trained annually in IP;
 number of teaching guidance developed in the field;
 number of postgraduate courses etc.
Efforts in recent years in universities on promoting IP themes materialized by introducing training
courses in this field at the doctoral (PhD School), possibly in the training programs of master in most
cases these courses are held by lawyers .
From the personal point of view and embraced by other colleagues in the country (Iasi, Cluj Napoca, Timisoara, Bucharest etc.) these courses should be provided to the license level and having as
teachers engineers (industrial property objects are engineering creations). This activity allows the
development of creativity and entrepreneurship, business management through innovation since the
early study years (semesters V, VI, VII).
Conclusions
The importance to promote IP knowledge in universities, especially in mechanical specialities is very
well known, but not applied. Why? It is difficult to pose this question this years, when Romania is
captured by Multinational Companies, where production is done. Projects are coming from outside,
products are also from outside, market from them is already assured. Who need innovation in
Romania? Only Romanian SMS. To resist on market with innovative Romanian products is something
“crazy”. It is a challenge for each Romanian company to stay on market. In this way protection of
Innovative products by law is compulsory, exception Chinese market, where protection of intellectual
property is “zero”.
Something good: for students is good for them to know about the property rights coming from
licence and dissertations theses. It appears Law 83/2014, law for service invention.
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Abstract. Friction liner (FL) is a component of the brake carriage equipment for passenger
railcars, included in risk class 1A, according to OMT 290/2000, with a normal service life of
minimum 10 years (this does not take into account possible accidents or damage caused by the
failure of other elements). According to the documentation, the friction linings (FL)s are
checked every six months, and if any malfunctions that may endanger the proper functioning
are found, the friction linings (FL)s are subjected to repair by replacing with new spare parts
from the manufacturer, from import, which entails significant costs, either by technological
operations of repair / reconditioning for reuse under maximum safety conditions. This paper
presents a series of qualitative and quantitative results, by means of tables / graphs, obtained as
a result of applying the technology of recovering the geometric shape (after wear in operation)
using the Shielded Metal Arc Welding process (SMAW) [1], as a way of avoiding imports.
Keywords: welding reconditioning, railways industry, friction liner, deformations

1.Introduction
Due to the modernization of both rolling stock and railway infrastructure, train travel speeds currently
exceed 120 km / h. At these speeds, the braking power of the brake shoes is exceeded[2]., and in these
conditions, it is passed to the disc brake [3] -[4] (Figure 1) which provides the braking power at high
speeds, having at the same time additional advantages such as low cost maintenance and passengers
comfort at the time of braking [5].

a) Frontal view
b) Lateral view
c) General view
Figure 1. Example of disc brakes (FL-friction liner, BD brake disc, BP-brake pad)
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The grip of the brake pad(BP) in the friction liner(FL) is shown in Figure 2.

Figure 2. BP-FL assembly, „swallow tail” catch
BP-FL clamping is achieved through a "swallow tail" profile. Due to the high friction forces that occur
during braking, the FL is worn out over time, endangering the proper functioning of the entire
assembly and consequently, the possibilities of braking under maximum safety conditions.
Once every minimum 6 months (according to table 3.3 of Annex I, Ordinance no. 1359/2012) the
FLs are checked during the railcars’ periodic review. If the degree of wear no longer ensures the fixed
grip of the brake pads, they are dismantled and subjected to further examinations. Then the decision is
taken to repair or reject the product. The area that endangers the good functioning is the flank of the
swallow tail profile, as its wear leads to the detachment of the brake pad, and therefore, the braking
function is no longer ensured.
2. Constructive form restoration possibilities and wear correction
According to specialized literature, one of the technological process of recovering the constructive
form is welding [6], which in Romania means using mainly manual welding with coated electrode
(SMAW).
Although the piece is made of cast iron (cast iron with nodular graphite EN-GJS-400-15C)
considered to have low weldability due to its high carbon content [7], cast iron welding is increasingly
widespread for repair operations such as wear.
The steps required to restore friction liner constructive and dimensional form are:
- milling (Figure 3a)
- material deposition by welding (Figure 3b)
- optical/visual examination and with penetrating liquids
- final milling
81
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a) mechanical processing elimination of „swallow
b) material deposit by welding (C.S. – deposit
tail” profile (P.Z. – the zone to be removed)
material)
Figure 3. Stages and dimensions of FL welding repair
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3.Materials used
3.1. Basic material
According to the designer of the brake liner, the basic material used to produce the product analysed in
the work is a cast iron with nodular graphite EN-GJS-400-15C.
This cast iron mark is symbolized, in different standards, according to table 1:

Item
1
2
3
4
5
6

Table 1. Coding according to various standards [11]
Standard
Code
EN 1563 SYM (EU)
EN-GJS-400-15C
EN 1563 NR (EU)
EN-JS1030
DIN 1693 (DE)
GGG40
WERKSTOFFNUMMER (DE)
0.7040
ASTM A536-584 (US)
60/40/52
ALT
GGG 40, GGG-40

According to the EN1563Founding – Spheroidalgraphite cast irons standard, the chemical and
mechanical characteristics of this cast iron are indicated in table 2, respectively table 3:
Table 2. Chemical composition of the source EN-GJS-400-15C
Item
Chemical Element
Value [%]
1
C
3.4-3.85
2
Si
2.3-3.1
3
Mn
0.1-0.3
4
S
Max.0.02
5
P
max.0.10
6
Fe
Remaining amount up to 100%

Table 3. Mechanical characteristics of cast iron EN-GJS-400-15C [12]
Rm*
Rp0.2**
Thickness
Item
Symbol
Number
[N/mm2]
[N/mm2]
[mm]
min.
min.
1
EN-GJS-400EN-JS1072
t<30
400
250
15C
2
30<t<60
390
250
3
60<t<200 370
240
* Ultimate Tensile Strength; ** Yield strength; *** Elongation

A
[%]
***
Min.
15
14
11

Cast iron EN-GJS-400-15C also presents the following characteristics:
- Brinell hardness: 135 - 180HB;
- Elasticity modulus: Eo = 169 [kN / mm2];
- Ferrite content: minimum 85%;
- Breaking energy at 20° C: 10 [J]
3.2. Addition material
The electrode used in the experimental part was E C NiFe-1-BG-11, according to EN ISO 1071.This
electrode mark is suitable for welding / charging / welding repair of the following types of cast iron:
cast iron etc. EN 1561: EN-GJL-100 (GG10) till EN-GJL-350 (GG35), EN 1562: EN-GJMB-350
(GTS 35) till EN-GJMB-550 (GTS 55), EN-GJMW-350 (GTW 35) till EN- GJMW-550 (GTW 55),
EN1563: EN-GJS-400 (GGG 40) till EN-GJS-700 (GGG 70).
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According to the manufacturer:
- the material deposited with this electrode presents the following chemical composition: C =
1.00%, Fe = 43% and the rest Ni
- the breaking limit is 430 - 470 (N / mm²), the flow limit 320 - 360 (N / mm²), the 10%
elongation and the hardness of 160 - 200HB
- type of current: AC / DC
- positions of use PA (1G), PB (2F) and PC (2G)
The welding technology parameters recommended by the manufacturer are shown in table 4 below:
Table 4. Parameters recommended by the manufacturer
Diameter [mm]
Length [mm)]
Welding current [A]
2.50
300
45 - 80
3.25
300
60 - 120
4.00
350
90 - 140
4.Experiments performed
4.1. Welding techniques
In order to determine the optimum conditions for the reconditioning by welding, three samples
were performed, as follows:
- a freely welded sample (coded FW)
- a welded sample in a special device for deformation reduction (DW coded)
- a welded sample in a special device, which was subsequently subjected to the milling
operation in order to obtain the final dimensions of the piece (DWM coding)
4.1.1. FW welding technique
In the first stage, the „swallow tail” profile was removed by mechanical processing resulting an U
profile at 90º. (Figure 3a)
The stages required to realize the piece FW were:
- piece positioning on a 45°angle over horizontal (represented by the welding rack)
-first cord deposit with the parameters indicated in Table 5,
- slag removed from the first cord
- deposit of the 2-n layers with the parameters indicated in Table 5, until the dimension indicated in
the repair technology was reached
- after the welding finished on one flank of the piece, the piece was rotated 180 degrees clockwise
to deposit material trough welding on the other flank of the piece in the same manner.
The welding of the rows was continuous, with the beginning of each row from the same part, from
left to right, and the cooling of the piece was done on the welding rack, protected from air flow.
4.1.2. DW sample welding technique
After realising the U profile at 90º. (Figure.3a).by mechanically removing the „swallow tail” profile,
the piece was fastened into a device specially designed to avoid deformations due to the
reconditioning by welding (Figure 4):

1

2

3

4

5

Figure 4. Piece welded in the device
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1- fastening device; 2-welding rack; 3 - fastening system; 4 -welding cord; 5- friction liner
It is worth mentioning that for a better penetration, the device and the piece were inclined at an
angle of 90º to the horizontal plane[8].
The rules and the parameters of the operation were identical with the ones from FW welded piece.
4.2. Parameters
The parameters used in the experiments are indicated in table 5 below:
Table 5. Parameters for welding repair technology
Number
of
passings
1

Diammeter
electrod
[mm]
2,5

2…n

Current
intensity [A]
Min.
90

3,25

115

Current
type,
polarity

Welding
speed
[mm/min]
Min. Max.

19

DC-

120

21

-

150

Voltage[
V]

Max.
110
120

DC

Lineal energy
[J/mm]
Min.

Max.

160

684

627

180

772.8

672

5. Results and conclusions
5.1. Results obtained
The samples shown in Figure 5 below resulted from the experiment:

a) Sample FW

b) Sample DW
Figure 5. Reconditioned friction linings

c) Sample DWM

The resulting samples were subjected to penetrant liquid (LP) examination, Figure 6 below:

a) Sample FW
b) Sample DW
c) Sample DWM
Figure 6. Examination of the samples with penetrating liquids
From the examination with penetrating liquids, Figure 6 above, it can be observed that:
- in the case of the freely welded sample, a large number of transverse cracks on the cord and a
smaller number of pores were highlighted
- in the case of the device welded sample, two transverse cracks and a relatively large number
of pores were highlighted
- in the case of the device welded sample and subsequently milled, when examined with LP, a
single crack was revealed, but a large number of pores.
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Some aspects regarding the shape and order of the rows for the freely welded sample and for the
device welded sample are shown in Figure 7. below:

a) Layers - Sample FW
b) Layers - Sample WD
Figure 7. Macroscopic aspects of the samples welded freely and in the device
Analysing Figure 7 above, it can be observed the cords deposited by welding to obtain the
necessary height. Also, it is observed that in the area of basic material - cord material, in the case of
DW sample, a zone of lack of fusion was highlighted. Because one of the problems arising from the
application of any welding technological process is the resulting deformations[9]- [10], and in
addition, at the FL repair they must not exceed a certain value, the resulting samples were analysed in
order to establish the values of the deformations, with the help of the application ArtCAM. Some
images taken during the analysis are shown in Figure 8. In order to differentiate the samples, in the
application (ArtCAM) used to measure the deformations, the following colours were assigned:
- the yellow colour represents the horizontal plane of reference for deformations
- the blue colour represents the sample DW
- the green colour represents the sample FW
- the red colour represents the sample DWM
The association of colours with the pieces was made for the contrast with the horizontal plane in
order to visualize the deformations.

a) Sample welded without
constraint - base for
measurements

b) Sample welded in devicebase for measurements

c) Proof sample-unreconditioned

d) Sample welded without
e) Sample welded in device –
f) Proof sample -unconstraint – level of
level of deformations
reconditioned
deformations
Figure 8. Aspects regarding the deformation level
37

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 2, Issue 1, 2020
ISSN: 2668-0416
Thoth Publishing House

The location of measuring points for all samples, complied with Figure 9 indications:
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b) Measuring sections - FW
piece
Figure 9. Location of deformation measurement points

a) Location of deformation measurement points

P.C – sample contour; A ... R - measuring sections; i - measuring points (1 ... 36), the unit of
measurement of the numerical values is mm, a and b are lines of measurement.
Following the use of the IT solution ARTCAM, necessary to determine the values of deformations
- the results obtained were presented in Table 6. and in Figures 10-13.
Table 6. Deformation values
Distance [mm]
Value [mm]***
Measuring
point*
x
DW sample**
FW sample**
1
400
-0.07
-0.9
2
375
-0.09
-1.4
3
345
-0.15
-1.8
4
315
-0.2
-2.06
5
285
-0.26
-2.28
6
265
-0.34
-2.49
7
235
-0.44
-2.79
8
205
-0.58
-3.02
9
175
-0.52
-2.83
10
145
-0.47
-2.66
11
125
-0.43
-2.53
12
95
-0.38
-2.39
13
85
-0.35
-2.26
14
70
-0.3
-2.22
15
50
-0.26
-2.12
16
30
-0.19
-1.85
17
20
-0.15
-1
18
10
-0.1
-0.4
19
10
-0.08
-0.3
20
20
-0.09
-0.3
21
30
-0.12
-0.4
22
50
-0.16
-0.45
23
70
-0.18
-0.55
24
85
-0.19
-1.85
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Measuring
point*
25
26
27
28
29
30
31
32
33
34
35
36

Distance [mm]
x
95
125
145
175
205
235
265
285
315
345
375
400

Value [mm]***
DW sample**
FW sample**
-0.2
-1.98
-0.25
-2.12
-0.31
-2.28
-0.37
-2.41
-0.44
-2.63
-0.38
-2.48
-0.33
-2.29
-0.28
-2.07
-0.23
-1.8
-0.18
-1.1
-0.14
-0.5
-0.08
-0.3

* according to figure 9; ** coding according to point 4.1.; *** values measured in the plan (XOZ)

Figure 10. Variation of deformations resulting in
Figure 11. Variation of deformations
welding – sample DW
resulting in welding – sample FW
From the analysis of figure 10, it can be seen that, irrespective of the measurement lines, a and b,
the values follow a pattern in the sense that they decrease until the half of the reconditioned sample,
and then start to grow. Also, it can be noticed that in the case of points 35 -32 the values are lower
than in the case of points 14-18, which leads to the idea that the grip in the device was done
irregularly. From the analysis of Figure 11., we observe the same tendency as in the previous case with
the difference that in this case, since there is no fixing device, the effect of irregular tightening of the
sample with the device no longer appears.

Figure 12. Comparison of deformations values DW and FW samples at measurement points 1-18

Figura 13. Comparison of deformations
values - DW and FW samples at measurement
points 19-36
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By comparing the results obtained in the case of the two samples, DW and FW in the measurement
points 1 - 18, it is observed that the FW piece has deformed quite a lot in the opposite side of the
deposit of the cords, Figure 12, a common phenomenon and in the case of comparing the results for
points 19-36, Figure 13.
5. Conclusions
The following conclusions can be drawn from the research carried out:
- the welding procedure applied, led to the achievement of the pre-set dimensions in the repair
technologies;
- from the point of view of analysing the appearance of the welding layers, the samples received
the decision "Admitted";
- in the examination with penetrating liquids, non-conformities of the type: pores, cracks, etc.,
with dimensions larger than the minimum allowable level for which the samples were classified as
REJECTED were highlighted;
- following the deformations analysis it was found that in the case of the device welded sample,
the level of deformations was minimal (but is needed to pay high attention to the tightening of the
piece in the device);
- in the case of the freely welded sample the maximum deformation was recorded in the section
plane H and it was -3.02 mm;
- the macroscopic analysis revealed that the base material melted a larger quantity in some areas
than in other areas, a situation explained by the fact that the welding speed was not constant;
- the results obtained lead to the conclusion that the welding process can be applied as a
technological process of restoring the geometric shape.
It is necessary to continue the research in order to establish the process of reconditioning by
optimum welding, both from the point of view of the quality of the reconditioned parts and from the
economic point of view.
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Abstract. Air pollution means the presence in the air or in the atmosphere of foreign
compounds of their normal composition, which at a certain concentration and depending on the
time of action it generates disturbances in the natural balance, affecting human health and
comfort or the flora's living environment and wildlife. The influence of some laws can change
the air quality in a positive or negative way. The cancellation of the environmental stamp
allowed the registration of hundreds of thousands of very old and very polluting cars in
Romania. The consequence of such a decision was analysed in Brasov, which is a tourist city
in central part of Romania.
Keywords: environment, urbanization, transport, pollution.

Introduction
A clean environment represents a healthy life, the state of the environment depends on each individual
being and directly influences its life and health. Because it is a consequence of human activity,
pollution has increased at the same time with the increasing number of people, the increase of their
needs and the development of new technologies, as well as the urbanization at an increasingly alert
rate.
Urbanization is the main factor generating pollution, being associated with the process of
industrialization, modernization and development.
The air pollution carried by transport has two major features; the elimination of pollutants is very
close to the ground, thus being high concentrations at very low heights. Another particularity refers to
the concentration of emissions on the covered surface, which depends on the intensity of traffic and
the possibility of ventilation of the street.
The policies of the European Union
The EU's long-term goal is to achieve levels of air quality that do not affect or induce unacceptable
risks to human health and the environment. The EU acts on several levels to reduce exposure to air
pollution: through legislation, through cooperation with sectors responsible for air pollution, as well as
with international, national and regional authorities, non-governmental organizations and research. EU
policies aim to reduce exposure to air pollution by reducing emissions and by setting air quality limits
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and targets. At the end of 2013, the European Commission adopted the Air Quality Package, which
includes new measures to reduce air pollution.
Pollution and its main source
Air pollution harms human health and the environment. In Europe, the emissions of many atmospheric
pollutants have decreased substantially over the last few decades, leading to an improvement in air
quality in the region. However, atmospheric pollutant concentrations continue to be very high, and air
quality problems persist. A significant proportion of Europe's population lives in areas, particularly
cities, where exceedances of air quality standards occur: ozone pollution, nitrogen dioxide and
particulate matter (PM) pose serious health risks. Several countries exceeded one or more emission
limits in four major air pollutants in 2010. Therefore, reducing air pollution remains important.
Air pollution is a local, pan-European and hemispheric problem. Atmospheric pollutants emitted in
one country can be transported into the atmosphere, contributing or leading to poor air quality in other
areas.
Suspended powders, nitrogen dioxide and ground-level ozone are currently recognized as the three
pollutants that most seriously affect human health. Long-term and maximum exposures to these
pollutants vary in severity and impact, from minor effects on the respiratory system to premature
death. About 90% of the inhabitants of cities in Europe are exposed to pollutants in concentrations
above the air quality levels considered harmful to health. For example, fine airborne powders (PM2.5)
in the air reduce life expectancy in the EU by over eight months. Benzopyrene is an increasingly
worrying carcinogen that, in several urban areas, especially in central and Eastern Europe, is present in
concentrations that exceed the threshold set for the protection of human health.
“Air pollution is harmful to human health and ecosystems. A large part of the population does not
live in a healthy environment, according to current standards. In order to follow a sustainable path,
Europe will have to show ambition and not to abide by the current legislation”.
Hans Bruynincks, World Environment Agency, WEA, Director
Air pollution also affects the environment. For example:
 Acidification was substantially reduced between 1990 and 2010 in areas of Europe with sensitive
ecosystems, under the influence of acid deposition of excess nitrogen and sulfur compounds.
 Eutrophication is an environmental problem caused by the excess of nutrients entering the
ecosystems. Less progress has been made in this area. The surface of sensitive ecosystems
affected by the excess of atmospheric nitrogen decreased very little between 1990 and 2010.
 High ozone concentrations lead to crop destruction. Most agricultural crops are exposed to ozone
levels that go beyond the EU's long-term goal of protecting vegetation. This problem concerns a
considerable proportion of agricultural areas, especially in southern, central and eastern Europe.
The air quality in Europe has not always improved with the general reduction of the anthropogenic
emissions (human products) of atmospheric pollutants. The causes are complex:
 There is not always a clear linear link between the emission drop and the air pollutant
concentrations observed in the air;
 There is an increasing contribution of long-distance transport of atmospheric pollutants from other
countries in the northern hemisphere to Europe.
Therefore, targeted efforts are still needed to reduce emissions in order to further protect human
health and the environment in Europe.
Air pollution sources are varied and can be anthropogenic or natural:
 Combustion of fossil fuels in electricity generation, transport, industry and households;
 Industrial processes and use of solvents, for example in the chemical and extractive industries;
 Agriculture;
 Waste treatment;
 Volcanic eruptions, airborne dust, sea salt dispersion, and emissions of volatile organic
compounds from plants are examples of natural emission sources.
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The highest weight for mobile sources of pollution is represented by the substances released from
the exhaust gases. The quantity, type and concentration of the pollutants emitted depend on the type of
vehicle, the nature of the fuel used but also its technical state.
Road traffic contributes to the dust pollution caused by the tires of cars, both by stopping them and
by incomplete combustion.
Material particles are a category of air pollutants that greatly affect human health. They include in
their composition: nitrates, sulfates, carbon, dust and salt. These material particles are suspended
particles with aerodynamic diameter of 10 microns (PM 10) or 2.5 microns (PM 2.5).
Integrated monitoring represents "a complete system for acquiring environmental quality data obtained
on the basis of long-term systematic measurements on a set of parameters and indicators, with spatial
and temporal coverage that can ensure the possibility of pollution control" [1]
According to the provisions of Law no. 104/2011 regarding the quality of the ambient air, the
responsibility for monitoring the quality of the ambient air in Romania lies with the competent
authorities for environmental protection.
Table 1. Law 104 for limits of values of suspended particles
LAW no. 104 of June 15, 2011
Suspended particles - PM10
Limit values 50 µg / m3 - the daily limit value for the protection of human health
40 µg / m3 - the daily limit value for the protection of human health
LAW no. 104 of June 15, 2011
Suspended particles - PM10
Target value 25 µg / m3 - annual target value
20 ug / m3 - the annual limit value to be reached by January 1, 2020
Monitored pollutants, measurement methods and techniques, limit values, alert thresholds,
information and criteria for the location of monitoring points are from European regulations.
Pollution in Brasov and the influence of road traffic
Brașov County is located in the central - eastern part of Romania, on the middle course of the Olt
within the Carpathian arc being bounded on the east by the Ciucașului Mountains, on the south by the
Piatra Mare, Bucegi, Piatra Craiului mountains and the Făgăras massif and in the north-east by the
Baraolt mountains and the depression between Olt and Târnave respectively. The surface of the county
is 5363.1 km2, respectively 2.2% of the country's surface and is intersected by the parallel 46º north
latitude passing through the Jibert and Ormenis localities.
The Agency for Environmental Protection Brasov (APM BV) is organized and operates in
accordance with the provisions of Government Decision no. 459/2005 regarding the reorganization
and functioning of the National Agency for Environmental Protection, of the GEO no. 195 /
22.12.2005 regarding the protection of the environment, approved by Law 265/2006 as well as of
other applicable normative acts. It is a public institution with legal personality, with a decentralized
public service status, financed from the state budget.
In the automatic network the measurements were made at the 5 automatic stations by monitoring of
the air quality from the Brasov agglomeration, located, according to the criteria indicated in the
legislation, in areas representative of each type of station [2]:
• Traffic station: station BV1 - Calea Bucureşti Boulevard - located in traffic area intensive;
• Urban background station: station BV2 - str. Castanilor - located in the area residential, to highlight
the degree of exposure of the population to the level of pollution urban;
• Traffic station: station BV3 - B-dul Gării - located in an area with heavy traffic and heavy traffic;
• Suburban station: station BV4 - Sânpetru commune - having as objective assessment of ozone
exposure of population and vegetation from the edge of agglomeration;
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• Industrial background station: station BV5 - B-dul Al. Vlahuță - whose location resulted from the
preliminary assessment of the air quality in order to highlight the influence of the emissions from the
industrial area on the pollution level in the southern area of Brasov municipality.
The evolution of the average annual concentrations regarding the pollution with material particles,
in Brașov county from 2014 to 2017, was increasing until 2017, the highest values being obtained at
the monitoring station BV 3, an area with an intensity of very high road traffic (Figure 1)
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Figure 1. The average annual concentration values
It is observed that the level of pollution is increasing from year to year, regardless of the station for
the monitoring of air pollutants and its location. Although all values are within the limits of the law,
they tend to increase.
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Figure 2. Vehicles registered in Brasov
This increase continues, especially in 2017 related to the cancellation of the environmental stamp.
Until the abolition of this law, in the case of very old cars, the drivers had to pay a stamp duty higher
than the value of the vehicle itself. That is why many were hesitant to buy such cars. In time after
eliminating the tax, we risk to have on the streets many cars older than 10-15 years, which pollute a
lot.
And in order to correlate the increase of the pollution level with the number of old cars, in Figure 2
it is observed that only in the Brasov labor force were registered over 30 thousand cars in less than
two years since the stamp cancellation.
The consequences of the cancellation of the environmental stamp for old cars that pollute a lot are
very serious in the long term, from one year to another increasing the pollution level by at least 5 mg
per cubic meter. Such a decision negatively affected the air quality.
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In the long term, we must be aware of future generations and develop sustainable and friendly with
the environment. The current state of air quality was interpreted according to the monthly data of the
reports displayed on the website of the Environmental Protection Agency of Brasov.
Some measures that can clear the air in the cities of Romania in a very short time
According to the specialists in the field of air quality, there are concrete measures that can be taken by
both administrations and each one of us to limit air pollution. Let's start with ourselves, because that
will work even today.
Individual behaviour of each of us has a major and immediate impact on the air quality. Here are
some of the solutions we can personally call before pointing fingers at the authorities.
 Use of public transport instead of personal car, at least a few days a month.
 Sharing a car with work colleagues for the shuttle
 Use of the machine only if it is in very good technical condition (active EGR circuit, properly
inflated tires, eco-friendly brake pads, etc.)
 Composting plant remains instead of burning them (which is illegal anyway)
 Reduce the number of trips by car if they are not essential (you can also walk to shopping, etc.)
In addition to these individual measures, the intervention of the authorities is certainly needed.
There are a number of measures with a massive impact on air quality, which can be taken quickly:
 High-water washing of streets and sidewalks and / or subsequent suction (reduces suspended
particles by about 70% at the sidewalk level)
 Planting live fences and perennial bushes on the edge of boulevards and streets (reducing
pollutants by 15-60% on the sidewalk, depending on the pollutant - nooks, PM2.5, PM10, etc.)
 Prohibiting the use of leaf blowers and lawnmowers and their replacement with electric blowers
 Prohibition, monitoring and punishment of the burning of vegetal debris both in the city and in the
surrounding villages
 Massive interventions in traffic to punish non-compliant cars (EGR removed etc. obviously
requires collaboration with RAR)
 Creation of a system of dozens of real-time air quality measurement sensors, disposed in both
busy and residential traffic areas. In a first phase, one can collaborate with the existing networks,
after they have been calibrated. Subsequently, Romania should have its own network with
thousands of sensors, especially in big cities.
More complex measures that can be taken by the authorities within 6 months - maximum two
years:
 Careful monitoring of garbage pits, cement plants, incinerators and any kind of waste, as well as
close monitoring of city factories and all sources of gas combustion (including residential blocks).
If it is chosen to build incinerators to replace the current landfills, they should use state-of-the-art
technology and not have to bring in trash from other areas.
 Careful monitoring of the construction sites and of the interventions in the infrastructure, because
the dust resulting from this remains in the atmosphere and is full of very toxic substances.
 Arrangement of green spaces, planting of trees and green bushes all year round, especially shade
resistant. They have the ability to retain and filter dust much larger than the ordinary lawn. In
addition, they help biodiversity.
 Reducing concrete spaces dedicated to surface parking and expensive parking to stimulate the
construction of underground parking replaced by surface parks. The one million cars in Bucharest
parked on the ground are just as many sources of pollution, regardless of their technical condition.
 Creation of bicycle tracks and electric scooters that cross the city on its axes, on the central and
middle ring. These would reduce car trips over distances shorter than 5 kilometers.
 Massive investment in electrified public transport and phasing out of diesel buses. All new buses
should be electric so that in no more than ten years will there be no diesel bus in the city's car
park.
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Complex measures with medium and long term strategy (6 months - 5 - 10 years)
Making green roofs on schools and other buildings, especially in areas with a high density of
housing. There are 7 million square meters of terraces in Bucharest, which currently reach over
70C during the summer. The use of a combination of green roof (sedum-like plants) and semitransparent solar panels would increase the city's green area by over 30%, with an immediate
effect on the "heat island" phenomenon above the city, which raises the temperature and
exacerbates pollution.
Planting forests around the city and creating green axes that cross the city. These axes can be 50100 m wide and can include bicycle lanes and pedestrian areas surrounded by greenery, thus
becoming a much healthier alternative than boulevards full of car traffic.
Installation of air purifiers in nurseries, kindergartens, schools, hospitals, public spaces. This
measure should be only temporary and taken only in those areas where the reduction of air
pollution cannot be done within a reasonable time.
Investing in underground public transport and in the light surface metro as the main means of
transport in the city. The subway is the most efficient public transport solution both in terms of
pollution and energy consumption.
Reconfigure transit traffic to bypass the city (park & ride, belt, commuter trains, etc.). This is
where a strategy of the Ministry of Transport is needed, because the mayors do not have the
financial capacity to execute such projects on their own.

Conclusions
Particle size is directly related to the potential to cause effects. An important problem is the particles
with an aerodynamic diameter of less than 10 micrometers, which pass through the nose and throat
and enter the pulmonary alveoli causing inflammation and intoxication. People with cardiovascular
and respiratory diseases, children, the elderly and asthmatics are particularly affected.
Children under the age of 15 inhale more air, and consequently more pollutants. They breathe
faster than adults and tend to breathe more into the mouth, practically bypassing the natural filter in
the nose. They are especially vulnerable because their lungs are not developed and lung tissue that
develops in childhood is more sensitive.
Powder pollution worsens the symptoms of asthma, cough, chest pain and respiratory distress.
Long-term exposure to a low concentration of powders can cause cancer and premature death.
The vegetation, following the action of the powders, often presents burns, phenomena of dwarfism,
frequent chlorotic specimens. Due to the filling of the stomata through the crust that is formed, the gas
exchange is no longer necessary, the process of photosynthesis, or rather the process of transformation
of assimilated substances into plant matter is much diminished.
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Abstract. Composite materials are materials with remarkable properties, obtained by
combining two or more homogeneous macroscopic materials, with different structure and
properties, which, by combining the individual qualities of the components, form a
heterogeneous material with improved overall performance. A special category in the
composite materials class is represented by thin layer deposits. Composite material deposits
have a long history in the back. They have been used since ancient times and have evolved with
society. There are several classification criteria according to the process of obtaining,
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advantages presented by the composite materials make them to be used in various fields such
as aerospace, metallurgical, medical, etc. and to be considered the materials of the future.
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Introduction
Over time, the society has evolved also due to scientific and technical progress. To this fact also
contributed the ability of materials science to design and use new materials obtained by combining
several elements, so that materials with remarkable properties were obtained. This category also
includes composite materials.
1. General considerations
The composite material is an assembly consisting of two or more homogeneous macroscopic
materials, with different structure and properties, which, by combining the individual qualities of the
components, form a heterogeneous material with improved overall performance.
Therefore, a composite consists of at least two components, one of which has a matrix function, the
other being embedded in the first, in different forms: with reinforcement role, with well contoured
separation surfaces, fine or colloidal dispersed.
Figure 1 shows a material composite scheme, which is evident in the two component parts: the
matrix and the reinforcement [1].

47

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 2, Issue 1, 2020
ISSN: 2668-0416
Thoth Publishing House

Fig. 1 Simplified scheme of a composite material [1].
There are several criteria for the classification of composite materials [2,3]:
1. Depending on the shape of the two constituents, composite materials can be classified as such:
- Composite materials with particles
- Composite materials with fibers
2. Depending on the nature of the components:
A. Composite materials with organic matrix:
a. With mineral fibers: glass, carbon, etc
b. With organic fibers: Kevlar, polyamides, etc.
c. With metallic fibers: boron, aluminum, etc.
B. Metal matrix composite materials:
a. Mineral fibers: carbon, silicon carbide (SiC),
b. Metallic fibers: boron
c. Metal-mineral fibers (boron fibers coated with silicon carbide)
C. Composite materials with mineral or ceramic matrix:
a. With metallic fibers: boron
b. With ceramic particles: metalloceramics
c. With mineral particles: carbides, nitrides, etc.
3. Process of realization
A. Wet path:
a. Electrolytic deposits
b. Chemical deposits
c. Recovery deposits
B. Dry path:
a. Chemical vapor deposits: CVD, PVD
b. By projection: flame, arc, plasma, laser.
4. After resistance to the action of atmospheric factors:
a. 4th class: very severe (tropical, marine, corrosive, friction or shock);
b.3rd class: severe (hardware, sanitary ware, etc.);
c.2nd class: moderate (interior vehicle equipment, home appliances);
d.1st class: weak (interior of furniture, toys, radio, television, etc.).
5. Depending on their functional role, deposits can be used as:
a. Organic paints and layers: thermal barrier effect, corrosion protection,
b. Electrolytic and chemical coatings: thermal barrier effect and corrosion protection;
c. Thermal protection: thermal barrier effect and corrosion protection.
d. Immersion in molten metals: thermal barrier effect, corrosion protection, modification of
the surface composition.
e. PVD, CVD deposits: barrier effect, corrosion protection.
f. Passivation: barrier effect.
g. Chromatization, phosphating: corrosion protection effect.
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6. Depending on their destination, the deposits may be:
a.Decorative (glossy or matte appearance and special coloring)
b.For corrosion protection
Brief history of composite materials
A special category in the composite materials class is represented by thin layer deposits. Composite
material deposits have a long history in the back. The application of thin deposits of composite
materials has been made since Antiquity, where artisanal processes of decoration and protection of
surfaces were used with the help of paints. In Egypt and Assyria, sarcophagi, houses, pyramids, etc.
were painted with pigments from a mixture of fruit juice (figs) with eggs, honey and wax. The
Egyptians were also the first to obtain metal and wood statues that they immersed in concentrated
solutions of copper salts (electroplating); they deposited antimony on copper and brass objects [4].
In Thebei area (on the banks of the Nile), the ancient capital of ancient Egypt where the temple
complex, chapels, pillars, statuary groups and other constructions, called Karnak, are still found today,
two stone obelisks plated with a solution of 75% Au, 22% Ag, 3% Cu or electrum, having both
anticorrosive protection role and aesthetic role.
From Herodotus we know that the 100 gates that surrounded Babylon built of wood were covered
with bronze; thus ensuring protection against atmospheric agents and a pleasant image of them. It was
also thanks to him that all the Babylonian buildings were decorated with enamels of different colors,
also protective (white enamel oxide based, red enamel Cu oxide, blue enamel oxide Co, yellow enamel
based on antimony) [4, 5].
In the Roman Empire counterfeit coins were made, submerging them in the melting basket and
mirrors by depositing tin on the copper plate.
Deposits of gold, silver, copper and other metals are also known since ancient times. Thus, the
Trandholm Museum (Denmark) owns a solar car dating from the Danish prehistory (1000 years BC)
representing a horse that draws a bronze disc plated with gold. The work is made of gold sheets glued
with binder and then polished [4, 5].
In the sec. in the eleventh century, the Theophile monk describes the practice of mercury gilding;
also during this period Alesia points out silver by mixing with mercury for the decoration of weapons
and bronze objects. The descriptions made by Herculanum and Pompei show the use of Copper
between two silver blades, process resumed in the century. XIII, then in the century. 18th (slightly
improved) by a Sheffield knife maker[5].
In time, all these methods have evolved and other new techniques for obtaining composite
materials as well as thin layers of composite materials have been discovered. Through this beneficial
evolution to the company, deposits with special properties were obtained..
In time, all these methods have evolved and other new techniques for obtaining composite
materials as well as thin layers of composite materials have been discovered. Through this beneficial
evolution to the company, deposits with special properties were obtained. They have been introduced
in all sectors of activity: aeronautics, machine building industry, metallurgy, food industry etc.
Deposits with variable thicknesses have been made, protective layers have been deposited on pieces
with complicated geometric configuration that give the basic material new properties, capable of
meeting the requirements of use (corrosion protection, tribological, optical, thermal, decoration, etc.)
[6]. The use of composite materials in a multitude of fields is due to the major advantages that make
them the materials of the future.
The advantages of the deposited layers are materialized in:
- They can be obtained by several methods;
- They are lighter: 50% compared to steel and even 30% compared to aluminum.
- It has high strength and low weight
- Have high resistance to fatigue and impact
- Investments that are made in the production of small series of parts made of composite
materials are smaller than those required to obtain parts from traditional materials;
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- Low density;
- They are easily transported, they are easy to handle;
- Longer life of the covered bodies;
- They are excellent thermal and electrical insulators;
- They have high resistance to chemical corrosion, radiation;
- Have specific aesthetic qualities;
- Have high shock absorption capacity;
- Does not pollute the environment
In order to obtain a deposit that has special properties it is necessary first of all to meet the
technical imperatives: protection against corrosion, resistance to friction, wear, high temperatures,
hardness, etc., with the satisfaction of operating conditions, maintenance.
For the choice of a deposit, several considerations must be taken into account:
1. The characteristics of the deposit
a. Mechanical characteristics
b. Chemical characteristics
c. Physical characteristics
2. Economic considerations
a. Price
b. Lifetime
3. Nature
a. Components
b. Impurities
c. Methods of application
4. Aspect
CONCLUSION
Composite materials are materials with remarkable properties, resulting from the combination of two
or more homogeneous macroscopic materials, with different structure and properties, which, by
combining the individual qualities of the components, form a heterogeneous material with improved
overall performance. The possession of these properties gives the composite materials numerous
advantages, which cause them to be used in various fields from the aeronautical industry to the food
industry and even in the medical field. Being such bidders due to their properties and use, composite
materials remain a solution for the replacement of many classic materials, which makes them represent
the materials of the future.
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Abstract. The education in Romania is facing in the last decades a series of problems both at
system level and within its components. One of these problems is the loss of pre-university
school population from level 1 to level 3 of education. They are differentiated by gender as
well as by macroregions, development regions and counties. Based on these considerations, the
paper presents the magnitude of the losses of school population during the transition from one
level of education to another and highlights the extent of this phenomenon during the period
2009 - 2017. Thus at national level, among those who were in 2009 in the level 1 of training, in
2017 in level 3 of training their number had decreased by 39% for the male school population
and by 15% for the female gender school population. The paper also highlights the fact that the
losses of pre-university school population during the three levels of education differ
fundamentally from one county to another, reaching in some cases over 60%.
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1. Introduction
One of the most important pillars of sustainable development at regional and central level is education.
From the pre-school level and especially at the pre-university level, through its social function based
on the principles and norms of teaching [1], it must form the attitudes and abilities of the future
members of the society [2] so as to lead to a positive trend of social and economic development.
Otherwise, a deficient educational and informational level can generate discontinuities and instability
at national and even global level [3].
Creating knowledge-based economies involves ensuring a balance between the level of education
and the labor market. Researching the balance between supply and demand on this market Nistoreanu
[4] emphasized the important role of educational marketing, the more so, as much as in competitive
economies, entrepreneurial education is essential for understanding and overcoming the difficulties of
actions in complex competitive markets [5].
Unfortunately, as Corbu pointed out [6], the transition from a centralized economy, until 1989, to a
competitive economy produced in Romania a complete disruption of the labor market. The reforms
adopted after 1989, however, did not have the expected results of education, not paying the necessary
attention neither from the perspective of human resources nor from the point of view of infrastructure
[7]. In a study published in 2013, Tusa, Voinia and Dumitrascu [8] stressed that 62.70% of the school
principals in question considered that they are not sufficiently prepared for effective business
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management, given the level of Involvement of teachers in the education of students is a fundamental
element in the educational process [9].
On the other hand, education, its level, has an impact on the quality of life. Mascu [10], in his
analysis, underlined the importance of implementing in the pre-university education of the modern
systems of quality control in accordance with the requirements of the European Union. Moreover,
given the fact that Europe 2020: A new European strategy for growth and jobs sets among its
objectives to ensure a employment rate of 75% by 2020 and to reduce school drop-out to 10%, preuniversity education and implicitly the process management in pre-university education can be a way
to contribute to the achievement of these objectives [11].
Taking into account these aspects, the first part of the paper analyzes the losses of pre-university
school population in the process of transition from one level of education to another, between 2009
and 2017. The analysis is carried out in parallel, on the two genres (male and female), starting from
the level of macro-regions and development regions in Romania.
In the second part of the paper, in order to capture the particularities and territorial similarities, a
cluster analysis is carried out taking into account the characteristics of the losses of pre-university
population at county level.
2. Metodology
The data series used in the analysis of the losses of pre-university school population by gender are
based on the statistical research conducted by NIS [12] at the beginning of the school year in the preuniversity education units. According to ISCED [13] they are: primary education (level 1), secondary
school (level 2) and high school (level 3). The data series refer to the pre-university school population,
by genres, development regions and counties [14], in the years 2009, 2013 and 2017.
Analyzes regarding the loss of pre-university school population during the transition from one level
of education to another were carried out on three levels of resolution.
• At Romania level, the analyzes were performed in absolute values by gender (male and female).
• At the level of development regions, the analyzes were aimed at comparative analysis of the
percentages of the pre-university school population by gender and development regions in 2009
(level 1 education) and 2017 (level 3 education).
• At the county level, the similarities and disparities between the counties regarding the weight of
school population losses were analyzed during the transition from one level of education to
another.
The characteristics of the variables used are presented in table 1.

Tabele 1. The variables used to analyze the losses of pre-university school population during
the transition from one level of education to another
Indicator
M_PR_12
M_PR_23

F_PR_12

F_PR_23

Semnificație
The ratio between the number of male students who were no longer in
level 2 in 2013, and the number of those who were in level 1 in 2009
The ratio between the number of male students who in 2017 were no
longer in level 3 of education, and the number of those who in 2013
were in level 1 of education
The ratio between the number of female students who were no longer in
level 2 of education in 2013 and the number of those who were in level
1 of education in 2009
The ratio between the number of female students who in 2017 were no
longer in level 3 of education, and the number of those who in 2013
were in level 1 of education
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To highlight the similarities and disparities between counties, hierarchical cluster methodology was
used in the analysis. To generate clusters Euclidian distance and Average linkage between groups
method were used.
Validation of the results was performed with Levene Statistical and ANOVA methodology, Welch
and Brown-Forsythe Robust Tests, as well as Test of Homogeneity of Variances, for Confidence level
95% (significance level α = 0.05).
3. Rezults and discusions
During the analyzed period, during the transition from one level of education to another there were
losses of the pre-university school population both at the level of Romania and at the levels of the
development regions and counties.
3.1. An overview
At the level of Romania, both the male and female school population registered significant decreases
(figure 1). Thus, if in 2009 the male school population included in level 1 of education was 433,281
persons, in 2013, the year in which it was in level 2 of education, it decreases to 407,787, which
corresponds to a loss of approximately 25 thousand persons (25,494 ), which represents a loss of
5.88%. In 2017, of those who were included in level 2 of education in 2013, over 100 thousand people
(24.59%) were no longer found in level 3 of education. Consequently, of the 433,281 persons included
in 2009 in level 1 of education, only 307,642 persons (71.0%) were in level 3 of education.

Figure 1. Evolutions of the pre-university male and female school population by education levels
between 2009 and 2017
Worrying is that between 2013 and 2017 the trend has increased. Compared to 2013, the year in
which the school population included in level 1 of education was 483278 persons, in 2017 only
77.14% of them were in level 2 of education, the loss being of 22.86%, almost 4 times more than in
2009 - 2013.
In the case of the female school population, in 2009 the number of the population included in level
1 of education was 452546 persons. In 2013, 330064 persons had passed the level 2 education, with
about 20 thousand less (which corresponds to a loss of 5.07%. In 2017, from the female school
population that in 2013 were included in level 2 education, 37978 persons (9.86%) were no longer
found in education level 3. However, in absolute and relative terms, the losses are lower than in the
case of the male population: 14.43% (74968 persons), in the case of the female school population
compared to 29% ( 153836 persons), in the case of the male school population.

53

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 2, Issue 1, 2020
ISSN: 2668-0416
Thoth Publishing House

3.2. Evolutions at the level of development regions
Between 2009 and 2017, there were changes both in the hierarchy of development regions in terms of
pre-university school population weight and in the weighted values recorded.
Thus, in the case of the weight of the male school population at level 1 of education in 2009, in the
total of the same population registered at the level of Romania (figure 2), the North-East region (20%)
was first, followed by the South Muntenia regions ( 15%) and the North-West and South-East group of
regions (13%). The lowest percentages were in South-East Oltenia (10%), West (9%) and BucharestIlfov (8%).

Figure 2. Evolutions of the weight of the male pre-university school population by
development regions from Level 1 (2009) to Level 3 (2017)
After 8 years, part of the population which was in 2009 in level 1 of education, in 2017 is in level 3
of education. Given that both the hierarchy and the weights recorded changes, this process did not take
place uniformly in all the development regions.
Thus, a particular feature is the Bucharest-Ilfov development region where, the increase by 4
percentage points is due primarily to the sustained development of this region, which has led to
attracting population from other development regions.

Figure 3. Evolutions of the weight of the female pre-university school population by development
regions from Level 1 (2009) to Level 3 (2017)
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On the other hand, it is noteworthy that the 3 percent reduction in the share of pre-university school
population in the North-East region (one of the disadvantaged regions of Romania), which reached the
third level of education, is largely due to the migration to others regions in the country or abroad.
In the case of the female pre-university school population in 2009 in level 1 of education (Figure
3), both the hierarchies and the values of the weights are similar to those of the male pre-university
school population.
In 2017, the year when this school population reached level 3 of education, compared to the male
school population, higher values were recorded by 1 percentage point in the North_East, North-West
regions (regions with significant migration, especially in male population) and Center. On the other
hand, lower values by 1 percentage point were registered in the South Muntenia, South-West Oltenia
and Bucharest-Ilfov regions.
Finally, but not least, it should be noted that in the West development region, (low birthweight
region), both the percentage of the female and male school population have the same percentage
values (9%) in 2009 as in 2017.
3.3. Similarities and discrepancies at county level
Although the analysis carried out at the level of development regions has highlighted some
peculiarities, these are the consequence of aggregating the results at county level, aggregations that
level the disparities, fact due to the existence, within the regions, of counties with different levels of
economic and social development and with implications on attitude towards education.

Figure 4. Dendogram of clusters generation
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At the county level, as a result of the analyzes carried out, it was concluded that the most eloquent
grouping of the 42 counties according to the percentages of those who were in 2009 at level 1 of
education, but in 2013 were no longer at level 2 of education, as well as according to the percentages
of those who in 2013 were in level 2 of education, but in 2017 were no longer in level 3 of education,
is the grouping in 6 clusters (figure 4), of which two contain one each exception, respectively the
Municipality of Bucharest and Ilfov County. The structure of the clusters is presented in table 2.
Tabelul 2. Grouping the counties on clusters according to the percentage of students in pre-university
education who did not move from one level of education to the next higher level of education

Cluster 1
Cluster 2
Cluster 3
Cluster 4
Cluster 5
Cluster 6

Counties
Bihor, Maramures, Brasov, Neamt, Suceava, Braila, Buzau, Galati, Vrancea, Prahova,
Teleorman, Dolj, Arad
Satu Mare, Salaj, Harghita, Mures, Sibiu, Bacau, Botosani, Iasi, Vaslui, Tulcea,
Dambovita, Ialomita
Cluj, Alba, Constanta, Arges, Gorj, Mehedinti, Olt, Valcea, Caras-Severin, Hunedoara,
Timis
Covasna, Calarasi, Giurgiu
Ilfov
București

To test the statistical significance of the results of the cluster grouping, both the ANOVA
methodology (Test F) and the Welch and Brown-Forsythe tests were used. The application of
ANOVA methodology starts from the hypothesis that the variances of the data series included in the
analysis do not differ significantly. The results of testing this hypothesis are presented in table 3.
Tabelul 3. Test of Homogeneity of Variance
Levene_Statistic
M_PR_12
0.290
M_PR_23
0.755
F_PR_12
1.071
F_PR_23
1.996

df1
3
3
3
3

df2
36
36
36
36

Significance
0.832
0.527
0.374
0.132

Since all the Significance values are greater than the significance threshold (α = 0.05), the null
hypothesis (Homogeneity of Variance) is accepted and, consequently, the ANOVA methodology can
be applied. The results of its application are presented in table 4.
For the threshold of significance (α = 0.05) and the degrees of freedom 5 and 36, we obtain
F0,05;5;36  2.477 . Considering that all F values (Table 4) are greater than 2,477, respectively all Sig
values <0.05 result that the null hypothesis is rejected and the alternative hypothesis is accepted: the
average values recorded at the cluster level differ significantly.
This conclusion is also reinforced by the results of the application of the second set of tests (table
5). Taking into account the values of Sig. <0.05, the null hypothesis is rejected. Consequently, the
average values recorded at the cluster level differ significantly.
Finally, the last test before analyzing the results refers to the statistical significance of the average
 t 0,025;12  2.560 , for cluster 1
values obtained. The critical values of the t test (Student) are t 
2

, n 1

and cluster 2, t 0,025;10  2.634 for cluster 3, and t 0,025;2  6.205 for cluster 4.
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Tabelul 4. Results of applying the ANOVA methodology for testing the statistical significance of the
average volumes recorded at the cluster level
Sum of Squares
df
Mean Square
F
Sig.
M_PR_12
Between Groups
123.060
5
24.612
6.881
0.000
Within Groups
128.757
36 3.577
Total
251.817
41
M_PR_23
Between Groups
3263.971
5
652.794
58.047 0.000
Within Groups
404.857
36 11.246
Total
3668.828
41
F_PR_12
Between Groups
85.933
5
17.187
7.154
0.000
Within Groups
86.479
36 2.402
Total
172.412
41
F_PR_23
Between Groups
4598.897
5
919.779
118.458 0.000
Within Groups
279.526
36 7.765
Total
4878.423
41
Since all the values of the statistics t (t_statistic) are higher than the critical values corresponding to
each cluster (Table 6), it results that the null hypothesis is rejected (the average values do not differ
significantly from zero) and the alternative hypothesis is accepted. Consequently, the average values
obtained at the level of each cluster are statistically significant.
Tabelul 5. Robust Tests of Equality of Means
Statistica df1
df2
Sig.
M_PR_12 Welch
7.147
3
9.625
0.008
Brown_Forsythe
8.519
3
25.345
0.000
M_PR_23 Welch
59.261
3
8.419
0.000
Brown-Forsythe
64.841
3
7.845
0.000
F_PR_12 Welch
9.705
3
14.572
0.001
Brown-Forsythe
6.761
3
35.520
0.001
F_PR_23 Welch
139.207
3
8.327
0.000
Brown-Forsythe 103.199
3
5.342
0.000
a. Asymptotically F distributed.
Of the 13 counties included in cluster 1, four belong to the South-East development region (Braila,
Buzau, Galați, Vrancea), two counties belong to the North-West (Bihor, Maramures), North-East
(Neamț, Suceava) and South-Muntenia (Prahova, Teleorman), and as a county from the Center
(Brașov), South-West Oltenia (Dolj) and West (Arad) regions. At the cluster level, the percentage of
pre-university school population who did not continue their education at level 2 is 6.20% for the male
population and 6.48% for the female population.
If in the process of the transition from level 1 to level 2 of education there is a small difference of
the percentage of the pre-university school population on the two sexes (0.28 percentage points), in the
case of the transition from level 2 to level 3 of education the differences are significant. Thus, at the
cluster level, the percentage of the male population that does not reach the 3rd level of education is
twice that of the female pre-university school population. Analyzing the values recorded at the county
level, compared to the average of the indicators at the cluster level, it should be emphasized that
values above the average, at all four indicators, were recorded in Brașov, Neamț, Galați and Vrancea
counties, indicating higher percentages of those who do not accede in higher levels of pre-university
education. At the opposite people, a better situation than the average at the cluster level were
registered in the counties of Maramures, Suceava and Prahova.
Cluster 2 also includes 13 counties: 4 counties from the North-East region (Bacau, Botoșani, Iasi
and Vaslui), 3 counties from the North-West regions (Bistrita-Nasaud, Satu Mare, Salaj) and Center
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(Harghita, Mures, Sibiu), and 2 counties in the South-Muntenia region (Dambovita and Ialomita). A
first feature of the counties in this cluster is the very high percentage of those who, in the period 20132017 no longer access to the level 3 of education, accounting for over 40% of the male pre-university
school population, and over 22% of the gender female.
Tabelul 6. The average values of the analyzed parameters, their confidence intervals, the results of
their statistical significance testing and standard errors for clusters 1-4

Cluster 4

Cluster
3

Cluster
2

Cluster
1

Parameters
M_PR_12
M_PR_23
F_PR_12
F_PR_23
M_PR_12
M_PR_23
F_PR_12
F_PR_23
M_PR_12
M_PR_23
F_PR_12
F_PR_23
M_PR_12
M_PR_23
F_PR_12
F_PR_23

Mean
6.20
32.46
6.48
14.97
7.68
41.87
6.98
23.51
4.31
24.09
4.88
5.33
8.40
51.79
8.01
39.38

Standard
Deviation
2.004
3.005
1.587
3.201
1.714
2.975
1.600
2.389
2.030
3.796
1.581
2.061
1.428
4.808
0.534
4.774

Standard
Error
0.556
0.833
0.440
0.888
0.475
0.825
0.444
0.663
0.612
1.144
0.477
0.621
0.825
2.776
0.308
2.756

Confidence
interval (95%)
1.21
1.82
0.96
1.93
1.04
1.80
0.97
1.44
1.36
2.55
1.06
1.38
3.55
11.94
1.33
11.86

t_stastic
11.151
38.955
14.715
16.858
16.157
50.743
15.728
35.482
7.048
21.053
10.246
8.577
10.191
18.655
25.983
14.285

Sig.
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.009
0.003
0.001
0.005

For a coefficient of 95% confidence, level 3 education lost between 40.07% and 43.67% of the
male school population that in 2013 was in level 2 of education and between 22.07% and 24.96% of
the female school population that in 2013 was find in level 2 education. The most unfavorable
situations were registered in the counties of Satu Mare (losses of 44.60% of the male school
population and 27.58% of the female school population), Bacau (losses of 48.02% of the male school
population and 23.07% of the female school population) and Vasile female school) (losses of 46.19%
of the male school population and 24.97% of the female school population).
The third cluster contains 11 counties out of which, with the exception of Cluj and Alba counties,
located in the North-West and Center regions, the other 9 counties are from southern Romania and
Banat. The characteristic of the counties of this cluster is the fact that, compared to the other clusters,
they registered the lowest percentage of the pre-university school population that do not enter the
levels 2, and 3 of education. Thus, in the case of the transition from level 1 to level 2 of education in
the period 2009-2013, the losses were 4.31% for the male school population (less than 1.44 times
compared to cluster 1, 1.78 times compared to cluster 2, and 1.95 times compared to cluster 4) and
4.88% for the female school population (lower than 1.33 times compared to cluster 1, 1.43 times
compared to cluster 2, and 1.64 times compared to cluster 4).
On the other hand, a general feature, which is also recorded here, is that at the transition from level
2 to level 3 of education, the weight of the male school population that is lost is much higher than the
weight of the female school population. Thus, 24.09% of the male school population that was in 2013
in level 2 of education is no longer found in 2017 in level 3 of education. However, the situation is
significantly better than in the case of the other three clusters, the level recorded being less than 1.35
times compared to cluster 1, 1.74 times compared to cluster 2, and 2.15 times compared to cluster 4.
Another characteristic of this cluster is the very small percentage, compared to the other clusters, of
the female school population, which in 2013-2017 did not move from level 2 to level 3 of education
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(5.33%). This percentage is less than 2.81 times compared to cluster 1, 4.41 times as compared to
cluster 2, and 7.39 times as compared to cluster 4.
Cluster 4 groups three counties, one from Center (Covasna) and two from southern Romania
(Calarasi and Giurgiu) with the most unfavorable results regarding the pre-university school
population during the analyzed period. Thus, in the transition from level 1 to level 2 of education, in
the period 2009-2013, 8.40% of the male school population and 8.01% of the female gender school
population were lost on average. If we consider the 95% confidence interval (Table 6), the estimated
loss could be 11.95% for the male school population and 9.34% for the female gender school
population.
With regard to the transition from level 2 to level 3, the losses of the school population were
particularly high. Thus, 51.79% of the male school population that in 2013 was in level 2 of education,
in 2017 is no longer in level 3 of education.
A similar situation was registered in the case of the female school population, the loss here being
39.38%. One of the causes of these large losses of population during the pre-university cycle is the
economically precarious situation of the counties included in this cluster.
The cluster analysis performed above did not include Ilfov County and Bucharest Municipality.
Although, as evidenced in the dendogram in Figure 4, Ilfov County could have been included with
certain reserves in cluster 4, I have forgotten that due to the significant changes and transformations
that took place both in Bucharest and around it, the data included in the analysis regarding these they
do not provide significant information for characterizing the losses of pre-university school population
in these entities during the analyzed period, imposing a more detailed approach that is the subject of a
separate analysis.
Conclusions
The most important conclusion of this study is the high rate of loss of pre-university school
population during the transition from one level of education to another in both the development
regions and the counties of Romania, a conclusion underlined in the research undertaken by Oprea
[15] .
One cause of this situation is the discrepancy between counties in terms of the levels of economic
and social development, implicitly the endowment levels of the educational institutions and the access
to the labor market. Also, an important aspect to consider is the fact that a good part of the attitude
towards education is formed from pre-school education (level 0 ISCED), how this is done being
important for both the child and for the family, with a direct impact on future school results.
Finally, but not least, the adequate funding oriented both to the student by placing him in a flexible
and friendly environment and to teachers, by recognizing their role in shaping the character of the
human being.
It should also be emphasized that this phenomenon of increasing the rate of loss of pre-university
school population during the transition from one level of education to another has a general character
manifesting itself both in Romania [16-19]. and at the level of other states [20-22].
The general conclusion of the study is that maintaining the characteristics of the current education
system cannot lead to the achievement of the objectives of the Europe 2020 strategy [23] Romania
probably remaining in the last place and from this point of view.
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Introduction
The financial crisis posed significant challenges to the existing structure of the financial system and its
supervisory policy. States have taken a number of measures around the world to counter the negative
effects of the financial crisis on the one hand and on the other hand they started the long-term process
of reforming supervisory policy of the financial sector. The reform aimed at eliminating shortcomings
previously existing in practice and implementing measures, as a result of which a more robust and
sustainable financial system should be formed. (e.g. Bank for International Settlements (BIS), 2011,
81st Annual Report, V. Financial Regulatory Reform: Accomplishments, Pitfalls, Prospects). [1]
Against the background of all this, in recent years, policy makers and macroeconomists focus their
close attention on the macroeconomic analysis of financial regulation methods (e.g. Blanchard, Dell
'Ariccia & Maoro 2012, 2013)[2]. Debates are mainly focused on macro-prudential instruments and
their effective use of ways, the relationship between macro-prudential and monetary policies and the
difficulties associated with all this.
General Characteristics
Macro-prudential policy implies monitoring, evaluation and carrying out such a supervisory policy of
financial stability which will be aimed at eradicating systemic risks and neutralizing pro-cyclic nature
of the financial sector (growing to the cycle direction, pro-cyclical). The macro-prudential policy is of
a preventive nature and its goal is to increase the financial system's endurance against exogenous
shocks and to limit the creation of financial imbalance on the assets and credits market, which is one
of the key features of the financial crises. In order to reduce the imbalance in the financial market, a
particular importance is attached to the implementation of countercyclical policy and the impediments
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to the risks emergence in this regard.
One of the issues of macro-prudential policy, the importance of which, the financial crisis clearly
demonstrated, is the necessity of systemic approach in supervisory policy. Inadequate assessment of
systemic risks was one of the causes of the financial crisis. Banks regulatory bodies, as a rule, were
focused on the so-called “idiosyncratic risks” - the risks associated with a specific bank. Systemic
risks pose a threat to the entire financial system and not just a single institution, isolated.
Systemic risks can be divided into several categories. The first, these are the exogenous shocks
which include the economic downturn, foreign shocks and others. This kind of shocks implies an
independent event happening independently from us. The second is so-called “contagious effects,”
which is due to the high integration of the financial sector internationally. The third category is the
accumulation of financial imbalance that is the risk of endogenous nature and is often collected by
market participants, their regulators, central banks and government. An example of this is also the
global financial crisis when the reduced interest rates on monetary policy on one hand and the
irrational financial supervisory policy on the other hand encouraged the rise of real estate prices.
According to the nature of systemic risk, the approaches are different which in each case are
confronted by macro-prudential policy. If towards the exogenous shocks the macro-prudential policy
should control and increase the endurance of the financial system, their prior prevention of risks of
financial imbalance should be prevented. After the financial crisis, great attention was paid to this
direction and a number of instruments started to be introduced in supervisory policy aimed at
eradicating systemic risks. The main source of systemic risks is the pro-cyclical nature of the financial
sector.
The basis for the financial system's pro-cyclicity in the market is created by asymmetry of
information. In particular, when the economic situation is deteriorated (during recession) the mortgage
assets prices (the real estate, the capital of the firms), decrease and the balance sheet of the firms
worsens, consequently, even profitable investment projects are hardly financed, and when the
economic conditions are improved (in the phase of economic growth) the mortgage assets prices
increase, firms easily find finances and this further increases the economic activity. Such a connection
of economic and financial cycles is called “financial acceleration.” It should be noted that, besides
financial acceleration, there are other factors that make the financial sector pro-cyclical (e.g. Borio and
others 2001; Gertler, Kiotaki 2010; Rajan 2005)[3]. Through the modern researches it is considered
that an additional pro-cyclical source is an inadequate response of the participants of financial market
to the changes of economic risks. Various factors often indicate that during the economic boom risks
are assessed improperly and during recession - exaggeratedly.
One of the sources that makes the financial sector pro-cyclical is also the financial supervision
policy, which is working actively after the crisis for its eradication. Specifically, the practice of
regulating the possible loss of loans indicates that the possible loss of reserve is linked to de-facto
delays in the loans service. Accordingly, in the phase of the economic cycle upturn, the bank needs a
small reserve of possible losses and in the downturn phase of the cycle (period of economic
stagnation) when poor quality loans are revealed, the reserve of possible losses grows. Also, according
to Basel II, the requirements for ensuring capital adequacy were distinguished with the approach of
pro-cyclical nature.
The capital requirements are mitigated during the credit cycle boom, which further exacerbates the
noted process. During the downturn of the credit cycle, when the lending is reduced, the capital
requirements are tightened, which further limits the lending and consequently hampers the economy.
Regulation of financial sector in the area of macro-prudential policy becomes depended on the
business cycle. Specifically, reservation norms for capital adequacy and possible loss of loans gain an
opposite nature of the cycle. The noted idea implies that the capital requirements should be tightened
during the credit cycle boom to restrict the credit portfolio's excessive growth and the demands to be
weakened during the period of downturn in order to encourage lending growth. Therefore, it ensures
stabilizing function. In the case of regulating systemic risks with macro-prudential supervision policy,
analytical methods are needed to assess the optimal level of supervisory norms. In particular, how to
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calculate and evaluate the credit or business cycles, how to measure the basic tools of macroprudential policy.
It should be noted that the tools of macro-prudential policy are quite diverse; however, they are
divided into two main categories. The first category includes the tools that have a time dimension. The
tools of this category are designed to eliminate the pro-cyclicity of financial system. The second, these
are the tools oriented to the limitation of risks distribution (in the specific period of time). Out of the
tools with time dimension, the most widely used instruments are the Countercyclical Capital Buffer,
Loan-to-Value (the ratio of loan-to-value), Debt-to-Income (Debt Service Burden) and Dynamic
Provisioning (Dynamic Rule of Reserves to Possible Losses). The use of instruments oriented to the
limitation of risks distribution implies additional, capital and liquid assets requirement for
Systemically Important Financial Institute as well as restrictions on non-basic and non-core activities
of the bank and others. The macro-prudential policy pays special attention to the banks with systemic
importance, which are sufficiently big for the government to make them bankrupt (too big to fail). In
this case, additional safety norms are required that the financial system should not be threatened by
one of the bank and taxpayers shouldn’t be burdened.
The goal of the countercyclical buffer is to achieve the main goal of macro-prudential policy by
utilizing a capital buffer and restricting the banking sector from the growth of excessive lending
(which is often associated with the creation of system risk (e.g. Drehmann, Claudio Borio, Tsatsaronis,
2011; Drehmann and others, 2010), while the other will prepare after the boom to endure losses in the
phase of downturn. In particular, the capital buffer created within the instrument ensures that the
banking sector has enough capital to avoid constraints on lending to the economy in the period of
stress after the surplus increase. The latter is an important factor for macroeconomic stability, which is
an important factor in the reduction of the additional financial losses in financial sector.1
Besides, the countercyclical capital buffer serves the protection of the banking sector during stress,
it also performs a constraining function of the systemic risks accumulation (lean against the wind). In
particular, using a capital buffer can increase lending costs and reduce the demand when it shows that
the rate of lending is higher compared to the past trends. However, it should be noted that the
hindering function of excessive lending for the countercapital buffer is not the main function, its main
function is to increase sustainability in possible stress conditions.
For the use of these instruments, the relevant authorized institution is guided by international
practice,2 which states that it uses all the information available at its discretion to properly assess the
systemic risks and determine the additional amount of capital required for the banks. According to
Basel's recommendations, for determination of capital buffer’s specific mark it is used the analysis of
the ratio of loans to the private sector to GDP (credit-to-GDP gap). In particular, how the credit-toGDP gap is deviated from its historical trend, indicating the level of potentially systemic risk and
therefore the capital buffer is determined based on it. The noted indicator historically describes the
systemic risks accumulation well (e.g. Drehmann and others, 2010).
In the sense of macro-prudential policy, the following instruments are loan-to-value (LTV) and
Debt-to-Income (DTI) coefficient. Many countries of the world widely use to set maximum limits for
LTV indicator. This limitation aims to reduce systemic risks, which accompany the emergence of real
estate prices bubble. In particular, the establishment of the upper limit of LTV ensures that the
volume of the loan is less compared with the price of mortgage real estate, which limits speculative
growth of real estate prices and reduces the effect of financial acceleration (e.g. Crowe, Dell'Aricccia,
Igan, Rabanal, 2011; Drehmann, Juselius, 2012). In some cases, regulation of LTV is discriminatory
according to the real estate purpose (e.g. Strict rules are established in the case of acquisition of
property for commercial and speculative purposes, while the preferential conditions are applied in case
of the purchase of residential property. In practice, regulation of the DTI coefficient is used along with
LTV. The latter implies that the net disbursement of the monthly service of the borrower must not
1
2

For example, BIS, 2010 (Guidelines for National Authorities Operating the Countercyclical Capital Buffer).
2010 Guidelines for National Authorities Operating the Countercyclical Capital Buffer.
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exceed the established limit with respect to income.3
Dynamic Provisioning is also one of the widespread macro-prudential tools that had been
introduced into Spain for the first time before the global financial crisis (for example, Saurina, 2009),
and after the financial crisis, it has gained special popularity and has been implemented in many
countries around the world. The use of Dynamic Provisioning is aimed at equal distribution of credit
losses to the banking system by credit cycle. In particular, Dynamic Provisioning provides the
establishment of reserve buffer for the bank during the credit cycle boom when the quality of loans
with standard criteria is good and small losses are expected. Consequently, Dynamic Provisioning
promotes the stability of the marginal cost of loan losses in various phases of credit cycle. Dynamic
Provisioning and the countercyclical capital buffer complement each other for macro-prudential
purposes, as a reserve of losses is designed to cover the expected credit losses, and the capital buffer unexpected losses (e.g. Wezel, Chan-Lau & Columbia, 2012)[5].
Macro-prudential policy, in addition to neutralizing the credit cycle and systemic risks associated
with it, also pays particular attention to neutralizing risks, and also pays considerable attention to
eliminating possible spread of risks from one bank to another one in case of risks distribution and
stress. In particular, in the wake of the global crisis, Lehman Brothers’ bankruptcy in September 2008
clearly demonstrated negative externalities that are linked to the bankruptcy of the systemic bank
globally. In addition, financial institutions, which are systematically significant in terms of their size,
complexity, interconnection with other institutions and hard replacement in the global arena, are well
aware of the dire consequences of their bankruptcy for the general economic environment, expecting
that the government will not allow their bankruptcy (too big to fail) and carry a certain state guarantee.
This factor generates the risk of moral hazard and increases the tendency towards their risks, gives
privileges to them and creates a non-competitive environment. Due to the noted external impacts, the
rational behavior of the financial institution, with the goal of getting maximum benefit, can be sharply
different from the public interest that ultimately increases the likelihood of a future crisis, and
therefore the burden of taxpayers (e.g. BIS, 2013, Global systematically important banks, updated
assessment methodology and the higher loss absorbency requirement).
In order to solve the above noted problem, the micro-prudential policy aims to reduce the
probability of systemic banks' bankruptcy and in case of bankruptcy limits the negative effects for the
system.
In particular, in November 2011, the Basel Committee issued a basic framework4 of the
methodology, which states that systemic financial institutions should be identified and provided with
an additional capital buffer to increase sustainability with respect to losses. The Basel Committee also
focuses on the necessity of the effectiveness of financial institution's bankruptcy mechanism. In case
of necessity the mechanism should ensure the institution’s bankruptcy and direct the procedure is such
a way that it doesn’t to lead to paralysis of the whole financial system and / or the burden of taxpayers
(e.g. Financial Stability Board, 2011)[7], Key Attributes of Effective Resolution Regimes for Financial
Stability.
The financial macro-prudential regulation policy is crucial for prevention and overcoming crises,
although it may not be enough. After the crisis, the economists paid special attention to the role of
countercyclical fiscal and monetary policy for financial stability (e.g. Blanchard, Dell 'Ariccia &
Mario 2012, 2013). Specifically, the countercyclical fiscal policy is aimed at stabilizing the economic
cycle, reducing credit losses during recession, also hindering the accumulation of systemic risks in
cycle boom phase.
The monetary policy by its content is the opposite to the cycle and its main objectives, stability of
3

For detailed review of macro-prudential instruments and analysis of their effectiveness in the case of various
countries see Lim and others, 2011.

4

Basel Committee on Banking Supervision, 2013, “Global systematically important banks: updated aassessment
methodology and the higher loss absorbency requirement”.
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prices and stabilization of economic growth in the long run promotes the stability of financial sector.
However, in recent period a number of researches has been devoted to the study of the interaction of
monetary and financial supervisory policies (e.g. Borio 2014, Blanchard, Dell 'Ariccia & Mario 2012,
2013)[8], which clearly demonstrated that there may also be conflict situations where policy
implementers have to choose between different goals. Also, the financial crisis demonstrated that
when determining monetary policy, attention should be paid to the economic cycle analysis in a wide
range of context, including the dynamics of the prices of financial assets in order to decrease the
possible emergence of price bubble. Thus, at the contemporary stage (in the conditions of
globalization), when financial assets are ripped off the real sector of the economy it is necessary to
implement the macro-prudential policy in order to minimize risks in the financial sector of the
economy.
Conclusions
Macro-prudential policy implies monitoring, evaluation and carrying out such a supervisory policy of
financial stability which will be aimed at eradicating systemic risks and neutralizing pro-cyclic nature
of the financial sector (growing to the cycle direction, pro-cyclical). To do this, it is necessary to carry
out the supervisory policy: risk assessment; analysis of the activities of banking institutions and
preparation of recommendations. Systemic risks include: exogenous shocks (economic fall, external
shock, etc.), the second, so-called “contagious shocks” (contagion) that are due to the high integration
of the financial sector internationally; the third category is the accumulation of financial imbalance
that is the risk of endogenous nature and is often collected by the support of market participants.
Against the background of the global crisis, Lehman Brothers’ bankruptcy in September 2009
clearly demonstrated those negative externalities which are linked to the bankruptcy of the systemic
bank globally. Consequently, the macro-prudential policy aims to reduce the probability of system
banks' bankruptcy and in case of bankruptcy to limit the system's adverse effect. However, it is
important to adequately implement the countercyclical fiscal and monetary policy.
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Abstract. With the continuous development of the international market, third world countries
find themselves having to face the effects of globalization and fight against international
companies. Third world countries’ local industries and companies must catch up with the
current technologies and strategies to be able to stand a chance in the current world set up and
ensure their financial security and maintain their share of the local market. North African
companies and in particular Algerian companies started to organize regular meetings and
workshops to stay up to date with the modern ways of management, reducing costs and having
an efficient process. This became an essential point for the Algerian companies to survive
globalization and the presence of international companies in the local market. Supply chain
management, according to the literature reviews, proved to be a great success influencer in this
matter. Algerians small and mid-sized companies are now moving toward the usage of supply
chain management to decrease their operational costs as well as their overall costs, increase
their market share, improve their financial turnaround, and ensure their safety in the tight
competition from the big conglomerates of multinational companies. The aim of this paper is to
study and highlight the impact of supply chain management on the processes of the Algerian
small and mid-sized companies. The impact will be measured by financial data provided by the
company “El Auras” in a comparative table showcasing the difference between the financial
data before and after the implementation of supply chain management. To backup the numbers,
a non-instructed interview has been carried at the company, a total of 22 managers from
different departments participated in the interview process; the results were coded and labelled
using Nvivo software to easily analyze them.

Keywords: Supply chain management (SCM), Small to Medium Size Enterprises (SMEs),
Algerians enterprises, boost efficiency, competitive management, strategic management

Introduction
Back in the days of the origins of trading practices, traders were focused solely on the financial aspects
of the activity, which means the financial outcome of the trading operations. With the continuous
development of the trading concept and the technological progress, trade or what came to be known as
businesses took another form, a more advanced form. The swift emergence of the international market
and the quick growth of international companies, that replaced the traditional aspect of local or
regional limitations, have pushed small and mid-sized companies to either adapt to the new practices
or risk going under and eventually disappearing altogether.
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Businesses have been forced to maximum their efforts and to work hard to survive the competition at
both local and international market levels. This is the case of many Algerian businesses. Algerian
businesses have been the same since they were first formed and established in the market. Historically
speaking, changes in management approaches were either minimal or non-existent at all since the start
of their operations. With the adhesion of Algeria to the World Trade Organization, the Algerian
government found itself obliged to waive some customs policies to be compliant with the international
regulations and practices. Businesses that were sheltered by customs and protectionist government
policies found themselves bare and forced to adapt to new practices to ensure their survival in the local
market. Algerian businesses, operating in what is classified as a third world country, have limited
knowledge and experience in modern trading practices and technology. This limitation is mainly due
to several political and cultural barriers.
The aim of this paper is to assess the impact of supply chain management on process performance and
the overall results of small and mid-sized Algerian businesses. This paper will use the balanced
scorecard as a way of measuring the process performance using financial data provided by “El Auras”
Company. This research will be subjected to a quantitative study, comparing the company results
before and after adapting the supply chain management practice to obtain a clear vision of the impact
of the supply chain management over a few selected processes and the overall results of the company.
Literature review
Many researchers confirm the hypotheses of the positive impact of supply chain management on the
overall results of the company, many articles and conferences demonstrated that supply chain
management can be used as a tool to increase and maintain competitive advantages if well managed
and adapted to the company’s objectives. For instance, many researchers converged on the concept
that the business must perform not only up to the customer’s expectation levels but also better than
competitors.
The supply chain management ensures the movement and the storage of all the necessary objects
from the point of origin to the point of the consumption, using the best moving ways and methods to
achieve the customer satisfaction at lowest costs, Thatee, (2007) stated that supply chain
responsiveness shall reduce the costs, while leading to competitive advantage for firms on other
dimensions as well. Felea și Albăstroiu (2013) affirm that a typical supply chain management is a
network of material, information, and services linked with the scope of processing under the supply
chain characteristics, transformation and demand. According to Wong and Wong (2007), the efficient
management of an organization's supply chains is an essential cornerstone for the organization to
develop a sustainable competitive advantage and remain at the forefront of excellence in a competitive
market. In order to achieve an efficient supply chain, evaluating the performance of the entire supply
chain is extremely important (Najmi et al., 2013).
Aside from the customer focus, supply chain management has several impacts on the internal
processes of the businesses. For instance the supply chain management uses the best storage practices
to ensure the safety of the products which results into a positive performance of the inventory
indicators, this is not the only indicator affected by the supply chain management, many other
indicators such as:
 Production: An efficient supply chain can ensure the right raw material is continuously arriving
to the production area at the correct time, if the supply chain breaks down prior to the raw
material arriving, the manufacturer would be obliged to seek alternatives which results into a
delay in the delivery time and perhaps cause schedule changes for workers which will impact
the workers satisfaction.
 Full control of costs: The main objective of the supply chain management is the full usage of the
assets and ensuring the best financial and assets turnaround.
 Social impact: Supply chain management has a big impact on the social side of the workers,
supply chain management encourage the usage of automatic processes and systems, especially
in the Algerian market were most businesses still use the manual workforce, counting on the
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physical effort of the workers, at the end of the day, the workers are exhausted and leaving to
their houses exhausted which lead into a bad social life. The supply chain management instead
propose the usage of robots that aren’t affected by human impacts such as humans fatigue,
feelings,…etc.
Other researchers described several other benefits associated to supply chain management
integration and its impact on business processes, Trkman and Groznik (2006) says that the supply
chain management integration enforce the process of information sharing within the business and
outside the business. They also argued on the fact of the supply chain management allow businesses to
do a renovation of the business process modelling that increases the profitability. Several other supply
chain management benefits were discussed by several other researchers, eg: Li, Ragu-Nathan, RaguNathan, & Rao (2006), said that the supply chain management allow the business to gain a competitive
advantage in the market.
The figure below aim to highlight the benefits of the supply chain management stated by several
researchers.

Business
processes
performance

Benefits: Cusotmer
satisfaction, financial
performance, effective
process modeling, low
costs, effecient information
sharing system

Supply chain
management
integration

Source: Alsagheer et al. (2011).
Figure 1. Agreed benefits of an integrated supply chain management.
There are still many unstated facts about the supply chain management impact on the processes but
we will have to skip them due to the paper limitation.
Research Methodology
This research has been carried out within a company called El Auras located in the east of the country
with its headquarters in Algiers. The company has provided us with the financial situation for the
years 2018 and 2019 and a briefing of their current processes.
The main objective of the research is show the benefit of supply chain management and its impact
on improving efficiency and results.
As a first step we followed a quantitative research model, we used the known accounting and
financial formulas to calculate the rates and the turnover of the few indicators listed in the table below.
We couldn’t calculate all relevant indicators due to the paper limitation “Number of pages”.
For the purpose of this paper, we focused the investigation on a few processes such as production,
inventory, financial turnover (ROI) and worker productivity.
As a second step we followed a qualitative research model, labelling the accounting and financial
results into a non-structured questionaires, used for our interview with the different managers in the
company.
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The indicators and the interview results will help us to debate our hypothesis:
 Existence of a co-relation between the supply chain management and the processes
performances.
 Supply chain management positive impact on the process performances.
 Supply chain management usage to encourage automation which results into boosting
employee satisfaction.
A very important note is that El Auras was following the classical way of management all the way
until Feb 2019, when a group of experts from France visited the company and brought to the attention
of the CEO the need to start implementing modern supply chain management transformation processes
as their investigation uncovered excessive waste in resources.
As a first step of the research, the company has provided us with the financial situation for 2018
and 2019 and we used the financials calculus to measure the indicators performance. The table below
shows the calculation of the indicators subjected to our study.
Table 1. Financial situation and the calculation of the indicators
Indicator
Financial perspectives
ROI (rate of financial
turnover) (%)
Rate of net benefit (%)

Production cost per ton
(Dinar Algerian)

Customer perspectives
Rate of defective units
(%)

Rule

(Yearly net results /
private funds) * 100
(year net
result/capital fund) *
100
total production cost
/ Production volume
(ton)

(Number of defective
units / Number of
produced units) * 100

Internal processes perspectives
Rate of inventory
Cost of sales /
turnover (%)
Average inventory
Rate of worker
Quantity of produced
productivity (Nr.
units / total number
Produced units)
of workers
Source: Author contribution.

2018

2019

(30.979.285,84 /
600.000.000,10) * 100
= 5,16%
(30.979.285,84 /
390.000.000) * 100 =
7,94%
292.369.256,36 / 6356
= 45.998,93 D.A

(39.979.285,84 /
490.000.000,10) * 100
= 8,15%
(39.979.285,84 /
358.000.152,92) * 100
= 11,16%
272.369.256,36 / 6600
= 41.268,06 D.A

(21.062 / 60356) * 100
= 34,89%

(15.630 / 66000) * 100
= 23,68%

28.429.314,39 /
22.743.562,50 = 1,24
60356 / 275 = 219
Units

65.765.042,37 /
62.651. 944,25 = 1,04
66000 / 250 = 264
Units

The table above reflects the calculation of the different indicators using the known accounting and
financial formulas. We can clearly observe an improvement in the second year, most of the indicators
have shown a better performance on the second year, whether in areas of reducing costs or reducing
defective units to improve the assets turnover rate.
To not limit our study to numbers only, interviews were carried out with 22 managers from
different departments.
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Table 2. Coding interview data
Responses
Initial coding
Interviews data

Interviews data

Concordant
Focused coding
respondent >9
Reduce production costs
18/22
The main focus of SCM is to
improve
efficiency,
how
products
gets
into
the
company
Maximize the assets and 19/22
and arrive to the customer, an
profit turnover
efficient SCM boost the ROA,
impacting both ROI and assets
Average: 18,5
Reduce defective units 12/22
rate and eliminate nonconforming products
Increase the employee 15/22
satisfaction and boost
their loyalty and willing
to
comply
by
the
company policies

Average: 13,5

The SCM has a big impact on
the production process and
information sharing process,
since the SCM objective is to
link all the different processes
to obtain the best process
outcome,
it
encourage
automatic production, which
has a better impact and offer a
better control of the process
and eliminate unnecessary
waste and avoid the usage of
the unnecessary resources.
Proved efficiency in the
information sharing area.

Source: Author contribution.

Results and Discussion
Quantitative discussion:
As per the calculation in the table 1, we can clearly notice that the 2nd year rates are better than the
st
1 year rates, which confirms the hypotheses of “Existence of a co-relation between the supply chain
management and the processes performances” and “Supply chain management positive impact on the
processes performances”.
For instance the rate of financial turnover has noticeably increased by 2,99%, jumping for 5,16% in
2018 before the adaptation of the supply chain management strategy to 8,15% in 2019 after adapting
the supply chain management strategy.
A similar increase has been noticed in the rate of net benefit, the rate has increased with 3,22%,
jumping from 7,94% in 2018 to 11,16% in 2019. Another positive indicator has been noticed is the
control of the production cost per ton, it dramatically decreased from 45 998,93 Dinar Algerian in
2018 to just 41 268,06 Dinar Algerian in 2019, a considerable decrease and a noticeable achievement
in such a short term “One year”.
The last indicator of Worker productivity support the hypothesis of “Supply chain management to
encourage automation which results into boosting employee satisfaction”. This can be noticed in term
of values and numbers by seeing the increased rate of worker productivity and decreased rate of the
defect units. As per the calculation in the table 1, we notice that the worker productivity rate has
increased with 45 units. Jumping from 219 units in 2018 to 264 units in 2019, while decreasing the
number of the defect units from 21062 units in 2018 to just 15630 units in 2019.
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Qualitative discussion:
According to the interviews with the 22 managers, supply chain management had a positive impact
in different areas and processes, most respondents agree with the hypothesis that supply chain
management encourages the automation of the production line to facilitate the control of the
production line and limit the wasteful usage of the resources.
82% and 86% of respondents, respectively, believe that supply chain management has a positive
impact on reducing costs and maximizes the assets turnover rate.
54% of respondents agree with the idea that supply chain management helps decrease the defect
unit’s rate due to the automatic production line, but they are still subject to external factors such as
employee negligence.
68% of respondents agree with the fact that supply chain management boosts the employee
satisfaction through increasing their loyalty rate. Supply chain management has a big impact on the
employee as it maximizes the usage of the assets and resources in a positive return processes, it also
obliges a clear communication inside the network which results into the employee being well informed
about the company’s situation and feeling part of the greater aspect of things, which boosts their
loyalty and integration.
Conclusion
Supply chain management is a requirement that companies can no longer ignore. The rapid rate of
change within the markets and the globalization of competition are strong driving factors that can very
easily break a company and push it out of the scene.
Supply chain management is needed to ensure that a company can respond to the shifts in the
market and the requirements of customers in a timely and efficient manner.
As we have indicated in this paper, supply chain management is an efficient way of improving the
overall performance of the company and ensuring that the way forward is secured.
This research started by a brief analyzis of the existence literature review, followed by a brief case
study of the company named El Auras.
Few financial indicators were selected due to the paper limit, however, the research aimed to
remain clear for the reader without getting into accounting and financial details.
According to the results, we can clearly observe that the company has made an improvement in
term of rates on the second year and after following of the supply chain management practices and the
acquisition of automatic production line. Not only was the improvement clear but also quite rapid as
the results were clearly visible from one year to another.
Extrapolating from the results obtained in this case study, it can be advised for any company still
running its operation through traditional means and relying mostly on manual processed to invest in
the development of their supply chain as supply chain management and automation are the way of the
future and are becoming a necessity for companies across the world in order to be able to survive.
If companies in developing countries want to keep pace with the global markets and have a
fighting chance in maintaining a healthy and positive financial standing, they need to ensure that they
are operating at optimal levels and reducing their costs and waste while ensuring the best utilization of
their assets.
At last the paper has shed the light to additional research; supply chain management impact on
processes researchers shall separate each process and study it apart, in order to have a full
manipulation of data and a full control of the key variables and to be able to easily remain within the
study target.
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Abstract: All differences in consumer behavior, business and entrepreneurial practices are
considered to be a result of cultural differences. However, there are also environmental differences
that are not due to cultural specificity. Therefore, culture is a collective phenomenon that is
modeled by the social standards the individuals adhere and not by the individuals themselves. In
this context, the paper aims to know the attitude of the Romanian artists regarding the promotion
of the artistic act and the characterization of the Romanian artist's profile based on the
demographic characteristics. Thus, within the study was used a questionnaire consisting of 25
questions addressed to Romanian artists regardless of income, age, gender and form of artistic act
practiced. The target population was considered by 150 respondents. We should add that some
information could not be obtained due to the confidential nature of the information. In conclusion
our arguments are that from an economical perspective, cultural industries and cultural marketing
are on the rise being an untapped resource now. Furthermore, the positive spillover from the
creative industries add to economic growth, education and tourism, other secondary elements
being also infrastructure development
Keywords: questionnaire, promotion, artist, cultural entrepreneurs, social media

1. Introduction
The cultural industries are part of the creative industries. One definition by the Ministry of Culture in
China is that „the cultural industry is that it originates from accumulation of culture and has intellectual
property potential and creates wealth to promote society”[1]. In the creative industry the artistic endeavor
has always been in an antithetical relationship between theory and practice [2]. When we are discussing
about the artistic act, we must take understand what it means. Art has two meanings: art as a „work of art”
and art as an activity [3]. In service marketing, the artistic act is part of the creative industry. The artistic
act is part of the more subjective and unregulated part of the world, having some atypical characteristics.
There is a direct relationship between the artistic act and creating a work of art because the artistic act, the
process and the artistic product are a manifestation of the esthetical system [4].
Romania has its own cultural strategy that is based on European Union and UNESCO directions. The
main objectives are to interact more with young people, digitization of cultural resources, diversification
of cultural offer and demand and cultural exports [5].
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The following elements are part of the cultural strategy in Romania: cultural heritage: material
patrimony, intangible heritage (including cultural settlements), contemporary creation, etc.; the
performing arts, including the institutions and organizations providing tenders in this field: literature,
including book industries, visual arts, including art galleries and advertising.
Cultural marketing is a process that manages the relationships between stakeholders, creates, presents
and even increases the value of cultural products or services to society [6]. The main objective of cultural
marketing is maintaining the relationships between stakeholders through communication [6]. In the
opinion of Jimenez & Gervilla we should talk about seven elements of the marketing mix: the
communication, the cultural product, the price, the distribution, the personnel, tangibility and service [6].
It is very important to take into consideration the fact that the cultural product should closely followed
by the marketing team in order to create a perfect strategy of engagement with the public. Customer
centric approaches are not viable in the cultural industry.
A symbiosis needs to be created between artist and consumer because without one and the other, the
“work of art” will not attain the status of art [7].
The artist must collaborate with marketing efforts in order to better promote the cultural product. The
cultural entity must implement a hybrid strategy, an equal collaboration from the artist and the marketing
professional and at the same time listening to society. At the highest level of importance is emotional
value because this gives economical value to the art product. It is very difficult to express emotional
added value into economical value [8] but they are directly proportionate.
The cultural entrepreneurs are conscient of the fact that they operate in an extremely dynamic and
subjective environment. There are many fields in which they operate at the same time, most of them are
interconnected and therefore working in the creative industries, especially in the cultural industry is very
difficult [8].
The art must take and interdisciplinary and multidisciplinary approach in order to be relevant and
interesting to the public. Entrepreneurs in the world of art find themselves in the center of a fight between
creativity and control [8].
In Romania many artists are entrepreneurs and as in the research made by Vukovic (see figure 1) they
themselves are struggling with the harsh reality of business operations and creative energy.
Some of the main reasons why artists take up themselves the responsibility of managing the business
is because they want to have control over it. Other reasons may be related to not generating or not having
the possibility to hire a professional, lack of professionals in various artistic fields especially in cultural
management and marketing, lack of artist readiness for professionals etc.
One main activity that should be externalized should be audience research because in this way artists,
especially in the performing arts, can discover new patterns, the perception of the audience, their likes and
dislikes and ultimately how they engage with the service [9].
Research is key to better understand the public and better anticipate their future needs. Of course, the
artistic process is mainly subjected to the focus of the artist, but information supplied by marketing
professionals can help reach audiences in a new way and as well reach new audiences.
The artist can incorporate some findings as well. The main area of research that was made in this paper
is related to artists that provide live musical performances on stage. In this area we can see the fact that
many artists, as stated above, are independent and manage their own concerts without too much help.
It is very interesting to see that in the same cultural area but a different live stage performance, theater,
more and more actors and managers turn to the private sector, becoming entrepreneurs and giving the
public theaters a run for their money [10]. It is well known that the states offer direct funding to public
theaters and it is involved in favoring some cultural consumer practices, many from the communistic era,
letting the liberal strategy to be taken by the independent theaters [10].
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Figure 1. The position of creative and cultural entrepreneurs within multiple fields [8]
Cultural policy is very important. Policy making is crucial for both private and public sector. Cultural
policy creates a positive economic spillover in other industries. If we look at the Untold festival that takes
place in Cluj since 2014, we can see how other service industries like travel, accommodations and food
have grown at the same time. Moreover, all the taxes paid are directly invested in infrastructure: roads
and transportation. Cultural policy is a multidisciplinary area which comprises of various aspects of
culture, economy, services and international agenda for cultural policy development [11]. The
international agenda promotes appreciation of the values attaching to cultural diversity and its importance
to economic, social and cultural life; recognition of the importance of intercultural dialogue and most
importantly ensuring a fundamental role of human rights as the foundation of any cultural policy [11]. In
Romania there is an established cultural policy that adheres to the international cultural policy agenda.
2. State of the art
The creative act that precedes the artistic product is made by two poles: the artist on one hand and the
spectator who later becomes the posterity [12]. This definition from the 20th century is not the first or the
last definition of the creative act, but it manages to unite, as stated in the first paragraph, society and art.
Culture is beginning to be viewed as an important area in economy; discussing about the speed of cultural
acceptance in economy is extremely relevant because social beliefs and preferences change over time and
this impacts all aspects of life [13]. The point where the artistic product meets the public is the exact time
in space and time in which art is made. Duchamp goes on and explains how the creative act is not
unilateral, in fact it is the joining of two worlds where the spectator is the external world that is trying to
decipher and understand the artistic product. Sometimes posterity gives a final verdict, and therefore
many underestimated or misunderstood artists reappear long after they are gone just because their art is
just in that moment beginning to ”make sense” for the public [12]. It is a fact that the arts industry has a
large and important impact in economy. This has been proved in the 1980s in Britain with cultural
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strategies and programs, both fueled by a research made by the Policy Study Institute where it was
showed that the cultural industry was worth over 10 billion pounds and employed 500.000 people [14].
The art, and by this we can take into consideration all the byproducts of art (music, painting and
architecture, the main sectors, but also acting, movie etc.) we should understand the fact that art has its
own standing value. First and foremost an artistic act (or product/service) has its one standing value, as a
piece of art. Second, we discuss about an economical value attached to it by professionals in the cultural
sector who must take into consideration many variables when establishing the face value of the artistic
product. The cultural sector can be differentiated in cultural industry and art industry [15]. The cultural
industry contains literature, cinema, and video, musical and is characterized by the fact that all of them
have in common the objective to obtain profit [15].
The art industry is formed by entities that present scenic art like theater, live music or dance, visual
arts, literature and cultural education and the common denominator is that everything revolves around the
artistic product [15]. Discussing about the inclusion of culture consumerism into economic activities has
just come to pass in the last few decades. The main characteristic of the cultural industry is diversity [16].
It also known that the external and internal variables that create the micro and macroeconomic
environment are both objective and subjective; many times big companies in the industry may ”help” by
investing or withholding information about various cultural products or activities [16], all dependent on
the interest of stakeholders. The cultural activities analyzed are music (jazz, classical and opera), theater
(musical theater and theater) and dance (ballet and other dances).
The creative industries are growing according to European Union statistics [17]. By taking a closer
look we can see that the cultural sector is also on a rising trend. One reason is that people are having an
easier time to engage with cultural activities with the help of the digital environment. The growth in
creative industries and performing arts is being driven by the digital environment because of social media
interaction, visual platforms and online payments methods [18]. Promoting the artistic act is not the same
as promoting other services.
The use of internal marketing strategies is very important to increase the local cultural acceptance,
increase the economy and nurture social boundaries [19]. In many countries subsidies are used in order to
better promote artistic endeavors because any artistic manifestation shall employ not only necessary
personnel but will coagulate many other services that complement the cultural sector [20].
3. Methodology Research
After the theoretical analysis we started identifying people that could help us with the questionnaire
completion. Our endeavor was facilitated by the openness of artists and management teams to discuss
about the problems and difficulties they work with every day and more than that, the fact that the creative
industries are extremely volatile and need standardization at least from a marketing or management
construction point of view. Interviews were conducted for some of the questionnaires to be completed and
others were directly completed by managers or artists. All the information discovered while discussions
were held has helped with the interpretation of the responses received.
The main objective of the study was to promote the artistic act and the importance of social media,
first and foremost in the marketing efforts of the artists and their management teams on the one hand and
the characterization of the artist's profile in Romania on the other. The hypotheses of the study took into
account the following main aspects: the artistic act is influenced by the demographic characteristics of the
respondents, the dynamics of the public is monitored in a significant proportion by the statistical data on
the social networks, the act of artistic promotion is influenced to a significant extent by the social
characteristics economic, the most important tool used for promotion is social media, Facebook is the
most important way to promote events, more than half of the respondents had in 2018 revenues under 10
thousand euros, etc.
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4. The main results of the research
Horizontal analysis
In the first stage of conducting the opinion survey, the collection and collection of the sample data of 150
artists was performed according to the variables included in the questionnaire.
One of the initial questions of the questionnaire considered the expectations of the artists from the
practiced art.
Following the answers of the artists, the following structure of the answers resulted: 33% said they
want to remain in the public consciousness, 24% to generate change, 20% to make money, 13% to be
known, 4% to entertain and 3% to cultivate their talent and to develop as an artist to an equal extent. So,
the increase in the preparation as well as the performance of the artistic act is not very important criteria
in the opinion of the artists.
An important place is occupied by fame and financial sources in their opinion.( see figure 2)
Expectations of artisans from practiced art (%)
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Figure 2. Expectations of artisans from practiced art
If we continue to analyze the results of the respondents to the question: what were the determining
factors that determined you to choose art, it was observed that almost half answered the vocation (49%),
19% others (passion, art left me, I like the beautiful ) and in a percentage of 16 fame and money.
Somehow an opposite result in relation to the result obtained by the expectations of the artists of the
practiced art.( see figure 3).
Almost a quarter of the artists interviewed practice contemporary art (29%), only 19% traditional art
and 18% rock, folk and rap.
Pop and hip folk are practiced by 16% of the interviewed artists and 6% practice jazz.(see Figure 4)
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The main factors for choosing art (%)
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Figure 3. Type of musical area practiced

Figure 4. The main factors for choosing art

Regarding the answer to the questions Art changes society and Art changes man the artists answered in a
significant percentage, namely: 86% of the artists stated that art changes society and 87% of the artists
stated that art changes man.(see figure 5 and 6)
Art changes society (%)

Art changes the man (%)
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Figure 5. Art changes society

Figure 6. Art changes the man

From the analysis of the answers on the horizontal resulted the humiliating profile of the artists, namely:
60% of them are male (see figure 10), with incomes of 42% under 10 thousand euros and 26% between
(10-20 thousand Euro). 34% of the artists interviewed are between 20-30 years old and 30% of them
between 30-40 years old.( see figure 7 and 8)
Distribution of artists by income (%)

Distribution of artists by age (%)
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Figure 7. Distribution artists by age

Figure 8. Distribution artists by income
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Also, 43% of the artists interviewed are individual artists. 36% are part of a band but participate
individually in events and 21% are part of a band. (see figure 9)
Distribution of artists by gender

The status of artists (%)
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Figure 9. Status of artists

Figure10. Distribution of artists by gender

Vertically analyzed case
The vertical analysis of the study considered the achievement of statistical correlations between
variables in order to derive some essential characteristics of the sample such as: homogeneity, asymmetry,
variation, intensity of the correlations.
In this context, for the total collectivity, the average age of the artists was 34 years, with a modal value
of 22 years and a homogeneity coefficient of 37.8% which suggests that this collectivity is quite
homogeneous, and the average age of 34 years is quite significant for the characterization of the sample of
interviewed artists. In terms of the income received by the artists it was on average 18 thousand Euros,
with a modal value of 12 thousand Euro and with a low homogeneity coefficient of 86% recorded at the
level of the artists sample. In this case it can be appreciated that the average income of 18 thousand Euro
lei is not a significant value for the characterization of the sample of artists. The degree of asymmetry,
however, is quite low at 0.38. (see Table 1).
Table 1. Statistical indicators
Sample
volume

Mode

Skewness

Mean

Statistic

Statistic

Statistic

Statistic

Variance

Std. deviation

Statistic

Statistic

Coefficient of
homogeneity

Age
(Year)

150

22

0.93

34

165.47

12.86

0.37

Income
(thousand
Euro)

150

12

0.38

18

242.6

15.57

0.86

Regarding the relevance of the indicators that measure the instruments used to promote the artists, the
results of the research I synthesized based on the indicators of the central tendency and of the scattering in
table 2.
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Table 2. Central tendency and scattering
Statistical indicator

Relevance indicators
for measuring the tools
used for promotion

Mean

Mode

Standard
Deviation

Coefficient of
homogeneity

Social media
Street signs
Broadcasting
Television
Written press
Streaming online
Partnerships
Online Press

4,31
2,35
2,56
2,33
2,52
3,30
2,84
3,10

5
1
1
1
1
5
1
4

1,2
1,39
1,36
1,30
2,77
1,49
1,41
1,38

27,80%
59,14%
53,12%
55,79%
109,93%
45,15%
49,64%
44,51%

In the first place regarding the relevance indicators for measuring the instruments used for the
promotion of artists is represented by the Social media fact demonstrated by the low value of the
coefficient of variation of 27.8% and a significant value of the average value of this indicator of 4.31
degrees of importance. In the first place I find Streaming online with a representative value of the average
level of 3.30 degrees of importance and the modal value of 5 degrees of importance, which led to a low
degree of homogeneity of this indicator of 45.15%. In the last place, respectively VIII is the television
with an average of 2.33 degrees of importance and a very low coefficient of variation of 55.79%.
Regarding the social importance of the media for promotion and sales efforts, the average value registered
a value of 4.57 degrees of importance and a modal value of 5 degrees of importance, which led to a high
degree of homogeneity of this relevance indicator of 18.38%.
In further research we have deepened the analysis vertically by determining the intensity of the
connection between the determining factors in the choice of art and the musical area practiced by artists
based on the correlation coefficient of the Spearman ranks, obtaining the following result: rS  0,73 .
The value of the correlation coefficient of the ranks suggests that between factors and the practiced music
area there is a direct rS  0  and medium intensity connection. We also appreciate that the determining
factors in choosing the art determine the musical area practiced in a proportion of 53%, the rest of 47%
represents the influence of other causes such as (vocation, degree of education, income, etc.)
In conclusion of the research we can specify that the use of the survey in discovering the attitude of
the Romanian artists towards the promotion of the artistic act represents a permissive condition of the
extension of the logistics, the marketing, of the substantiation of the decisions in an area where the
accomplishment of a research is judged in terms of precision. in estimation, speed, low cost.
5. Conclusions
Most artists in Romania are performing in a few public or private events during the year, apart from their
own shows in different locations across the country or even tours across certain countries in the world. In
the past three years there have taken place many public festivals with no entrance fee from the public,
they were paid in full by the local authority. The private festivals that take place around the year have
fallen short, only a few keeping on a positive trend (Untold, Neversea, Summer Well and Electric Castle).
From a strategy point of view, many festivals supported in full by the public authority is not a good
thing for the artistic industry, especially not for small independent artists that are working hard for their
break. A different approach would be subsidizing existing festivals or creating public events that are
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subsidized from the local budget in order to promote and stimulate cultural access and participation
within the society. The NPM or New Public Management theory could help the cultural industry in
Romania because this would create a more result-oriented approach; the fact is that performance
management is very difficult to do in the public sector and policy makers prefer evidence-based policy
[21].
As we observed, social media is an important factor for PR that helps artists promote themselves and
sell their artistic product to their public. Outdoor publicity, television, radio and written press is on a
secondary place now, sometimes because of price and other times because of the simplicity of engaging
with the target audience through online marketing campaigns. Another important argument is the fact that
social media works on a social network basis and people are part of different social networks through
which they interact.
The main interaction is idea and experience exchange. Social networks are one of the most utilized
marketing environments used in the 21st century worldwide. In Romania, artists and their management
teams argue that the cost of acquisition is much lower on social media than television, radio or other
communication means. One argument that artists make is that more than the material reasons of
promoting in online is the fact that through social media apps there are much closer to their public and
they can relate to them, they can generate a tangible relationships with their public through social media
apps like: Instagram, Facebook, twitter, periscope, YouTube, live streaming apps and others. Finally, we
tried to propose some recommendations regarding the promotion of artists such as: promoting through
more aggressive social media; partnering up with companies on the market – barters (media, catering,
transportation, logistics, technical etc.); creating new needs for the public – identifying a niche and
exploiting it; taking advantage of the ICR budgets and plans, as well as E.U. funds – directly connected
with the cultural policy implemented by the state
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Abstract: The paper wishes to examine how did Nicolae Ceausescu legitimate himself in power
during his rule as the leader of Romania between the years 1965-1989. One of the most important
aspects is regarding Ceausescu and his cult, which will develop over the years, going from 1968
and his refusal to invade Czechoslovakia to his visits in North Korea and China where he saw
firsthand the full extent of such a concept, the leader and his persona will always evolve until
1989. Other methods were also used by the leader to legitimate himself in the eyes of the
Romanian people as the one true leader
Keywords: nationalism, cult, Ceausescu

1. Introduction
Nationalism is an ideology based on the fact that the individual’s loyalty and devotion to the nation-state
surpasses other individual or group interests. The movement is a modern one even though many believe
because of its dynamic vitality and all-pervading character that is very old. Actually, the French and
American revolutions may be regarded as its first powerful manifestations. After being introduced in the
new countries of Latin America, it spread from there to Central Europe and after that, in the middle of
the 19th century, in east and southeast of Europe. In the beginning of the 20th century nationalism began
to have its grasp felt even in Africa and Asia.
If we are to translate the term “nationalism” into world politics, we can see that the term implies the
identification of the people with the nation state. Hans Kohn in his article presents us how nationalism
was defined within the state: “In the age of nationalism, but only in the age of nationalism, the principle
was generally recognized that each nationality should form a state—its state—and that the state should
include all members of that nationality”.
Going even further into the evolution of states and nationalism we can see that the nation state did
not exist during a very long time and history and actually it was not even regarded as an idea. “In the
first 15 centuries of the Christian Era, the ideal was the universal world-state, not loyalty to any separate
political entity” says Hans Kohn. He goes even further and presents us in his article that as a political
allegiance “During the Middle Ages civilization was looked upon as determined religiously; for all the
different nationalities of Christendom as well as for those of Islam there was but one civilization—
Christian or Muslim—and but one language of culture—Latin (or Greek) or Arabic (or Persian)”.
2. Ceausescu and the leader cult (Consolidation of power 1965-1969. Elements creating the leader
cult)
Like in any totalitarian regime the cult obtained in the Ceausescu period a significant role in the official
propaganda of the regime. But in the case of Ceausescu, this had important nationalism elements which
offered it specific features. In the case of the Romania dictator, everything was giant, majestic. Romania
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is an important country on the international level, led by a genius (“The Danube of Thinking” was just
one of the metaphors that were attributed to Ceausescu). The national history was dominated by
important figures: Burebista, Decebal, Traian, Mircea cel Batran, Stefan cel Mare, Mihai Viteazul, A. I.
Cuza, and the list finishing off with, of course, Nicolae Ceausescu.
Anneli Ute Gabanyi analyzes the role of placing the leader in the gallery described as “the great
heroes of the nation” in the leader cult. The author presents the way in which a painting by Florin
Ionescu became famous, the painting in which Ceausescu appeared last in a series of great leaders:
Burebista, Decebal, Stefan cel Mare, Mihai Viteazul, Nicolae Balcescu, A. I. Cuza. The leaders were not
picked randomly, Ceausescu wanting to be considered as an avatar of virtues, virtues now raised on a
higher level- the communist one. Also the author explains the way in which the national propaganda
became crucial in supporting the leader’s personality cult, the appeal to history being frequently
remembered. For example, in the symbolic correspondences that appeared in the Romanian press, you
could see the coincidence regarding the birth year of the leader (1918) and the year of the Great Union,
or the one regarding the month in which he was born and the month in which the unification of the
Principalities had taken place (January). The appeal to history as a method of supporting the leader cult
was also analyzed by Ramona Bordei, who considered that the dictatorship of Ceausescu supported a
national propaganda in which Latinity, accompanied by other propaganda specific formulations,
supported the cult of personality1.
On the other hand, Lucian Boia analyzes “the role of the official communist mythology” regarding
the promoting of the leader cult, considering that national mythology was used in the benefit of the
regime and dictator2. The author considers that the official propaganda promoted the idea that the
Romanian nation had found in Ceausescu a crucial leader and because of this he needed to be listen to,
and the relationship with the outside world should be eliminated. Regarding the cult of personality,
Lucian Boia presents us that the official speech was promoting the contrast between the virtues of the
Romanian nation (in which Ceausescu was the living embodiment of these virtues) and the negative
effects of the foreign interventions. In this way, in order to eliminated the danger of “sickening” because
of the contact with foreigners, Romania must be an independent and autonomic state. This Romania was
dreamed by Ceausescu as a big power, and he behaved as such: the leader of a first rank country, with a
serious word to say in international relationships.
If we are to talk about the origins of Nicolae Ceausescu’s cult we will see that the theoretical
foundation of the cult within the Romanian communism constitutes a sensitive topic since in makes use
of both typologies which are familiar to general concepts regarding the cult as well as nuances of
nationalism endemic to the Romanian case.
One of the most important elements that stand at the root of Romania’s case study is its mythology.
Vladimir Tismaneanu traces the founding myths of the cult of Ceausescu to the Ninth Congress of the
RCP3. In this sense, we are presented not only a general conceptualization of the leader’s power, but also
how it was institutionalized. Without the proper institutional framework that linked society, economy,
culture and the nation to the leader’s esoteric personal image, the leadership of Romania would not have
resisted in the 1970’s. If we are to say that Ceausescu’s finest hour was the Congress of the Party in July
1965, the years that followed assured the consolidation of his rule. The year 1968 was the moment that
created all institutional and political instruments for the leader to obtain the total power within the party,
which he actually did by capitalizing on both the effectiveness of his closest group and on his personal
schemes and maneuvers inside the party4.
When troops entered Czechoslovakia in 1968, Ceausescu’s reaction was vehement and most
important, public. A rally was held in Bucharest and the Romanian leader described the events as “a
1

Anneli Ute Gabanyi, Cultul lui Ceauşescu, Iaşi, 2003, p. 30.
Ramona Bordei-Boca, „Latinitatea – reper identitar român”, în Chantal Delsol, M. Maslowski, Joanna Nowicki,
Mituri şi simboluri politice în Europa Centrală, Bucureşti, 2003, p. 451.
3
Tismăneanu, Stalinism for All Seasons, 197.
4
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2
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great mistake and a grave danger to peace…a shameful moment in the history of the revolutionary
movement”
The most important consequence after the events in August 1968 was the immediate increase in
Ceausescu’s popularity. His stand gained him the personal figure and stature which no amount of
diplomatic or economic achievement could have gained him. As soon as the immediate shock of the
Czechoslovakia movement was over, the Romanian leader returned to his usual tactics of compromise
and maneuver rather that a confrontation with the Russians.
Ellen Fisher has a more structured point of view regarding the root of Ceausescu’s cult. Although she
claims that after 1969 (the Tenth Congress), in the five year until the Eleventh Party Congress in 1974,
Ceausescu became the “omnipotent and omniscient rule of his country and the object of a leadership
cult”, she sustains that in 1969 the cult had not been yet developed. The dominance by Ceausecu of the
Tenth Congress in 1969 was a symptom of total power, but it only full emerged in the 1974 Election as
the First President of Romania5.
3. The 1970’s period: The total affirmation of the cult and Ceausescu’s rise to glory
In the first period of the 1970s, Nicolae Ceausescu was in the process of strengthening his position and
power. Although he managed to obtain political power inside the party, he needed to be recognized as a
supreme leader by the people. In this process the ley role was on 28 March 1974, a moment which had
created the persona of Nicolae Ceausescu, the President of the People.
The responses inside the party and in the media to this event were massive. The people that were
attending his election were ranged from high ranking officials of the Communist party, former members
in the “illegalist movement” that were close to Nicolae Ceausescu, members of the State Council and
members of the Central Committee. Also the list goes on and on naming academy members, foreign
journalist, people of science as well as diplomatic figures.
The ceremony was one that presents us with some key elements that belong to the cult propaganda of
the leader: a scepter being given to Ceausescu to symbolize power and to form a comparison with the
“great leaders of Romanian history”, the constant praises, acclamations and discourses that were meant
to be flattering in nature. The ceremony was given extensive credit at every level in the Romanian
society.
Some of the predisposing elements that triggered the cult of the leader can be seen as the political
history if the communist regime and its decisions that had a great impact on the cultural life. The visit in
North Korea and China in the beginning on the year 1971 by Nicolae Ceausescu is seen by some
scholars as being one of the moments that triggered a response inside the environment of the leader that
wanted to expand the ideological methods of control by the party and to reorganize the cultural life of
the Romanian people according to the self-proclaimed definition of the Marxism-Leninism6. It is
because of these visits that Ceausescu considered the Asian examples of applied Marxist theory are well
shaped and this will lead to some changes within the Romanian communist state: the increasing
presence of the party and its members, the stratification of the Romanian cultural scene in accordance
with the ideological standards of interpretation7. These lead to the expansion of the leader and its role.
Regarding the aspects of the political infrastructure inside the regime, Vladimir Tismaneanu points
out that until 1974, Ceausescu had not gain the full support of the secret police, but after the event it
became one of the three most important elements in his cult. alongside with the Party and Ministry of
Propaganda.
Another pattern in the conceptual interpretation of the thesis deals with the role of the communist
press in construction different elements of the cult. Following the theory towards the particularities of
5

Ibid, 160.
See Ion Mihai Pacepa, Red Horizonts: The True Story of Niocalae and Elena Ceausescu, Crimes, Lifestyle and
Corruption (Washington DC: Regnery Gateway,1987) Chapter 1 and Anneli Ute Gabanyi, Cultul lui Ceausescu
(Iasi Polirom ,2003), Chapter 1
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the press in Romania, Emilia Sercan presents us with the important role that the press had in Communist
Romania, as a double configuring agent and also as a link between the regime and its citizens, and the
instrument of legitimacy as it was created by the political regime.
In her book, Fisher also traces the sources of Ceausescu’ cult to three main important factors: his
“independent foreign policy”, “the leader’s strategies for internal economic development” and his
personality. In addition, she stresses that the nature of the Romanian society, in its endemic form, was
receptive to such a cult and actually made it easier for Ceausescu to impose this forced relationship on
the Romanian people
4. Conclusion
One of the most important elements that stand at the root of the Romanian leader and his cult of
personality is the use of mythology and this is traced to beginning of the Ninth Congress of the
Romanian Communist Party. At that meeting, the party developed the thesis of the ethnic and social
homogenization of the nation of Romania, a moment which clearly defined the most important
ideological options of Ceausescu.
Ceausescu’s strength in 1965 was that he resorted to a combination of four political strategies:
personnel manipulation, policy ambiguity and compromise within the new collective leadership, move
towards the institutionalization of the political process both state and Party and participatory populism
and reforms, direct appeal to the Romanian people through political mobilization techniques regarding
nationalism.
Ceausescu’s most successful populist appeal was to the nationalist feeling in Romania. He continued
and intensified the measures of derussification of the early 1960’s and began to rewrite his own personal
Romanian history. His first efforts regarding this were to create a place for the party and other leftist
movements in Romanian history, but the major cause of his success in managing to mobilize Romanian
nationalism to support his personal rule was the position that he took regarding the Warsaw Pact
invasion of Czechoslovakia in 1968.
The Tenth Party Congress in 1969 August was the final victory for Nicolae Ceausescu. Every
speaker felt compelled to start and end any remarks by praising the leader Party and many referred to
Ceausescu in every paragraph, crediting him with the economic growth and achievements after 1965.
Ceausescu had become the unique and undisputed leader of state and Party and would soon be the
foundation of all knowledge in Romania. Despite this he was not yet the object of a cult in 1969.
The leader and his cult had, at that moment in time, began its ascendance into the second half of the
1970s, one that will only end with the social disasters of the 1980s. At the same time, “The 1974
Moment” had presented this change in the press, which began to promote on the cultivation of national
values, most of them that were in congruence with the supreme leader. It was the result of a process that
started in 1971, when Ceausescu’s “mini-cultural revolution” changed the Party’s orientation in society.
If we are to look as a whole, Ceausescu struggled at the beginning to obtain his legitimation but
managed, step by step, to implement his plan using forms of nationalistic propaganda, elements of
symbolism and mythology and the most important factor, creating a cult of personality or leader cult in
order to obtain his full legitimation. In the beginning of the 1980’s, Ceausescu achieved his personal
goal, that to become the one true leader and the hero that Romania needed, through the methods and
tools that he used to legitimize himself, especially using the people and their nationalistic believes.
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Abstract: The paper provides an overview of the agricultural economy regarding the development
of agriculture and rural space. Prioritizing an action behavior in terms of vulnerabilities favors the
orientation of agriculture through more environmentally friendly methods. The emphasis is on the
possibility of facilitating the implementation of modernized production models in the agricultural
sector, while adopting a behavior that favors the orientation of agriculture through more
environmentally friendly methods. Promoting an agricultural model capable of ensuring its own
sustainability implies the existence of a set of common values and rules in which to buy as many
producers as possible, with a common objective, namely to reduce greenhouse emissions and
promote a production model responsible for the environment. During the research we tried to
highlight issues that, in our opinion, are important for the development of the agricultural sector as
part of the economy. An important role is played by the implementation of the best practices in the
correct management of the land and the promotion of the models of organic production that can
significantly contribute to the increase of the carbon absorption in the soil and, at the same time, to
the indication of the possible improvements of its performance.
Keywords: soil, environmental, carbon emissions, performance

1. Introduction
The rural society, at the level of the whole country, is currently undergoing a transition process, a direct
result of the socio-economic changes produced by the transition to the market economy. Thus, the rural
environment knows a dynamic reality, constantly evolving and confronting the urban environment. The
concept of "rural" defines the whole of the space in which villages or communes are located, the relations
of interdependence created between them, the resident human communities and the related geographical,
demographic, ecological and socio-cultural particularities. The rural area is characterized by a low density
of housing and population, economic activities mainly carried out in the primary sector (agriculture,
forestry, animal husbandry), a strong sense of belonging of the inhabitants to the community and the
space of residence, a village cultural identity.
Research and development is important for all academic fields and industries. From this perspective,
agriculture as a field is not an exception, having a special relevance starting from tradition. The article
points out that in scientific research, interdependence should be analyzed with other areas that have the
role of improving the quality of research through innovation, so that the agricultural sector's research is
complemented by various forms of academic knowledge that have proved to be vital, such as quality soil.
Approaching innovations in terms of methodologies applied in other sciences such as management,
mathematics, even correlating soil degradation processes, determining the main pollutants, monitoring
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and controlling the soil, monitoring the soil quality status are relevant for agriculture. First, the
dissemination of information from various fields can make information more efficient. The proper
classification of these information resources may entail prioritizing the use of new information on detailed
topics, such as performance in land / soil use, that is, which production would lead to higher long-term
profit.
2. Literature review
Agriculture can significantly contribute to achieving the objectives of reducing the negative effects
generated by climate change, not only from the perspective of ensuring the conservation of carbon
reservoirs, which are still present in the soil, or by extending their size and favoring humus formation, as
indicated. and in some specialized studies (Zhang et al., 2017; Adewale et al., 2019; Huang et al., 2019),
but especially by reducing the energy consumption required in agricultural production and the supply of
biomass needed for renewable energy production. , much more environmentally friendly. As it is argued
in (CES, 2008), agriculture is not only a victim of climate change, but itself contributes to the emission of
greenhouse gases. At the same time, (Agovino et al., 2019), they argue that agriculture and climate
change are characterized by a complex cause-and-effect relationship and the agricultural sector generates
significant amounts of climate-affecting gas emissions.
The change of agricultural paradigms, and the orientation of agriculture towards more environmentally
responsible practices, is a current trend, with broad support within the Common Agricultural Policy
(CAP). The introduction in 2013 of payments for greening, within the CAP, aimed both to improve the
environmental and climate performance of this sector policy, and to provide the premises of a reward
mechanism for public goods produced by farmers. Thus, as noted in (Westhoek et al., 2014; Andrei et al.,
2015), the payment for greening promoted under the CAP achieves two distinct fundamental objectives:
improving the ecological and environmental performance of agriculture, on the one hand. , and supporting
the income of farmers, on the other.
A proper land management analysis can significantly contribute to the increase of soil carbon uptake
and also indicate any potential improvements in their performance. As stated by (Yadav & Wang, 2017),
agricultural land is a major source of atmospheric greenhouse gas (GHG) emissions and contributes
majorly to global climate change, in the context of 20% of total GHGs. is issued from agricultural land.
Starting from these considerations we will analyze influences on soil carbon storage and the importance
of nitrates.
From this perspective, the promotion of an agricultural model capable of ensuring its own
sustainability implies the existence of a set of common values and rules to which to purchase as many
producers as possible, with a common objective, namely to reduce emissions effectively greenhouse and
promoting an environmentally responsible production model. Although some significant progress has
been made in promoting environmentally responsible agriculture, and conditions have been created for
the transition to an efficient agrarian economy from the point of view of the use of available resources,
the issue of greenhouse gas emissions from numerous agriculture has arisen. academic debates. The
transition to a low carbon economy, more environmentally responsible, in the national agricultural sector
can contribute, both to the significant increase of food security, but also to the optimization of the
agricultural production structures, which will thus conform much easy to environmental requirements.
The need to reduce carbon emissions and develop their level of absorption at the farm level acts, as
noted in some specialized studies (Ramírez et al., 2019; Aznar-Sánchez et al., 2019) as an incentive in
promoting the use of biomass as a raw material in the production of different categories of organic
products, for the decarbonisation of agricultural production as a whole and the consolidation of carbon
reservoirs. In this context, the assessment of the costs and the economic-financial impact of the
sequestration of 4% / year of the carbon dioxide at the farm level is an important step in analyzing the
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possibilities of decarbonisation of agriculture and the promotion of the principles of bioeconomy in
agriculture.
The EU has set targets to reduce its greenhouse gas (GHG) emissions by at least 40% by 2030,
compared to 1990. It is estimated that by 2030 they will be 30% below the 1990 level. (based on the
Member State forecasts for March 2017).
It is expected that in the medium and long term climate change will increasingly affect the agricultural
sector, the constant increase in annual temperature, according to projections for Europe, varies between
0.5 degrees C and 1.5 degrees C by 2029 depending on from the global scenario.

Source: European Commission
Figure 1. Greenhouse gas emissions: trends, emissions, forecasts and targets for the EU
(millions of tons CO2)
2.1. Greenhouse gas emissions tend to emit forecasts and targets for EU
Agriculture, in particular intensive farming, exerts a negative impact on the environment and climate.
Greening – a direct payment rewarding farmers for farming practices beneficial for soil quality, carbon
sequestration and biodiversity – was introduced in 2015, as a means to enhance the environmental and
climate performance of the EU’s Common Agricultural Policy. We found that greening, as currently
implemented, is unlikely to meet this objective, mainly due the low level of requirements, which largely
reflect the normal farming practice. We estimate that greening has led to a change in farming practice on
only around 5 % of all EU farmland post 2020.
In the literature, several studies have tried to make an assessment of the costs of reducing GHG
emissions for different economies, as well as various estimates made in recent years, which vary
significantly for example for the entire planet from 1% of GDP, and for the EU from 0.6% only for
energy production, to 2.1% of GDP, and for the US from 1% to 4% of GDP, depending on the type of
measures and the inclusion of financial costs, as well as of other economic assumptions.
The reduction of agricultural emissions at EU-28 level is mainly due to a decrease in the number of
animals, improvements in the level of good agricultural practices, the lower use of nitrogen-based
fertilizers, as well as a better management of natural soil fertilizers, the importance of the zootechnical
sector and agricultural practices regarding biomass.
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Source: European Environment Agency
Figure 2. Modification of aggregate methane and nitrogen oxide emissions from agriculture (1990-2011)
For Romania, the main sources of greenhouse gases are nitrous oxide (N2O) based on soil nitrification
and management of natural fertilizers, the resulting methane (CH4) from enteric fermentation of
herbivores, mainly cattle, and carbon dioxide (CO2) from from the energy / fuel used by buildings and
machines. 50% of agricultural emissions are nitrogen oxide, followed by 45% methane, while only 5% of
emissions are based on carbon dioxide.
Carbon sequestration contributes to the overall goal of lowering greenhouse gas concentrations in the
atmosphere. The incorporation of the vegetal mass in the soil on the agricultural lands where green crops
are established, contributes to carbon sequestration. But the result of this objective will be quantified by
monitoring the surfaces on which green crops were established, as well as by quantifying the amount of
plant biomass resulting from afforestation.
2.2. Low carbon agriculture sector analysis
Romanian farmers rely heavily on organic fertilizers, most of them coming from individual farms.
Inadequate management of animal waste, especially in subsistence agriculture, together with the rare
wastewater treatment facilities in rural areas contributes to this environmental impact.
The process of land abandonment has accelerated in Romania in the past years, resulting in the loss of
biodiversity. Uncultivated land has increased by 50% since 2005, and, at 952,000 ha, constitutes 7% of
the total agricultural area of the country (2010). The abandonment of agricultural land has far-reaching
effects on ecosystem services, such as increased carbon storage, lower soil erosion, better water quality,
and loss of traditional cultural landscapes. These effects often result in a decline in biodiversity. Also, the
lack of appropriate knowledge, as a result of problems with the farm consulting system, results in often
inadequate agricultural practices, with a negative influence on biodiversity. Even the relatively low yields
of feed production, largely determined by improper pasture management, lead to erosion and loss of
biodiversity.
In the context of climate change, there is a need for a new activity in the agricultural field, which
means using natural resources and good practice models to provide observation systems, information
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management understanding, modeling and analysis of environmental phenomena for evaluation,
exploitation and management, natural resources (water soil, climate).
Specific, local environmental and climate-related needs can be appropriately addressed through
stronger programmed action regarding agriculture that is based on the achievement of performance targets
and funding reflecting an assessment of the average costs incurred and income foregone in relation to
actions and practices going beyond the environmental baseline.
Romanian agriculture has low productivity, and rural areas are disproportionally poor. An important
factor in low productivity is the large share of small agricultural holdings. The sector needs to consider
adaptation to a changing and less favorable climate going forward, as well as mitigate Gree House Gas
(GHG) emissions.
The figure. 3 below shows the greenhouse gas emissions from EU28 in 2017, broken down by main
source sectors. Energy accounts for 80.7% of greenhouse gas emissions in the EU28 in 2017, and
transport accounts for about one third. Greenhouse gas emissions from agriculture contribute 8.72%,
industrial processes and product use by 7.82%, and waste management by 2.75%.

Figure. 3 Greenhouse gas emissions in the EU by sector in 2017
The climatic changes faced by large commercial agricultural holdings being different from those of
subsistence, of very small dimensions. Climate change is expected to affect farmers in the south and
south-east region of Romania in general and individually. Given that large farms usually have very
specialized production, such as cereals and oilseeds, they are particularly vulnerable to the impact of
frequent and long-term droughts, which affect their production and profit. But they are well-informed
professionals, have the necessary technical and financial resources and have more options to adapt their
agricultural systems to climate change through new technologies and irrigation systems. Smallholder
farms, which practice subsistence farming, are very socially and economically vulnerable to adverse
climatic events, in agriculture working directly about one third of the population. In some individual
cases, farmers are specialized in the production of specific crops, such as onions or potatoes, thus
increasing their level of vulnerability. In other cases, some intrinsic resistance can be found in
smallholder communities due to the practice of organic farming and resource recycling, low carbon

91

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 2, Issue 1, 2020
ISSN: 2668-0416
Thoth Publishing House

economy, diversity of production, strong social relations and (in some regions) alternative sources of
income.
Agricultural production has a positive impact on the environment, but there are other determinants that
lead to soil degradation and GHG. The level of GHG emissions from agriculture has decreased by over
20% since 1990, reaching 12% of the total GHG emissions at EU level in 2016, due to the reduction of
nitrogen oxide emissions from the management of agricultural soils (mainly the reduction of fertilizer
use). and the reduction of enteric fermentation emissions as a result of the overall reduction of livestock.
3. Method
The achievement of the objectives set in this doctoral research project requires the definition, construction
and application of a specific research methodology focused on the evaluation of the costs and the
economic-financial impact of the sequestration of 4% / year of the carbon dioxide at the farm level. The
use of specific econometric instruments and methods is envisaged, highlighting the possibility of defining
economic models for decarbonising agricultural production. From a methodological point of view, both
descriptive analysis will be applied to highlight the factual situation of sequestration of a certain
percentage of carbon dioxide at the farm level, as well as the interactive method to identify the possible
trends, evolutions and perspectives in applying these measures. It will also adapt, calibrate and run in the
subsidiary, some models already validated in the literature, which may complement the research,
highlighting the role of nitrates in soil, fertilizers and the contribution of nitrogen from organic sources.
emission of greenhouse gases in agriculture.
Studying the evolution of policies on decarbonisation of agriculture in contemporary economies.
Evaluation of carbon storage and land use strategies in functional and competitive market economies.
The researches that will be carried out within this theme will focus on the description of factors
through which to exploit the decarbonisation potential of agriculture and to promote an environmentally
responsible agricultural model. At the same time, it is envisaged to improve the studies regarding the
interactions determined by promoting the carbon dioxide storage at the farm level and the environmental
requirements at the farm level, while analyzing the soil quality.
In the agricultural field a main objective of the development of the rural area is to maintain a low level of
greenhouse gas emissions generated by the agricultural sector depending on the local characteristics. It is
a priority for farmers to keep the soil covered, to use techniques for managing the environment of the
land, for example, local agricultural production helps to maintain carbon in the soil.
As a rule, carbon stocks in agricultural soils can be increased by adapting certain agricultural
activities. The research analyzes the fact that the carbon absorbers are as important as the emission
reduction, being in close interdependence. Thus, a thorough knowledge of the quality of the soil with the
maintenance and further improvement of the natural absorbents existing in the soils of agricultural lands
may be essential. The analysis addresses the adaptation of fertilization mainly depending on the quality
and texture of acid, neuter or alkaline soils. The importance of biologically fixed nitrogen (Nb) is not
revealed based on a predetermined study but by the method of case study by appreciation, thus the
amount of nitrogen fixed biologically in the soil, mainly, following the symbiosis between Rhisobium and
leguminous plants, depends very much on the species. cultivated, by the production and biomass
incorporated in the soil, reaching up to hundreds of kg N / ha.
The amount of nitrogen from the previous crops (Nr) assimilably provided by the residues of the
previous crop depends on the quantity and its composition depending on the nitrogen content and on the
degree of lignification. It also depends on how well they were incorporated into the soil, the time when it
was made, and the time elapsed since incorporation.
Loss of nitrogen in the form of gases in the atmosphere (Ng) can occur through various mechanisms,
in particular by denitrification and by volatilization of ammonia on the surface of alkaline soils.
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In the calculation method regarding the nitrogen inputs from organic sources will be considered the
studies that determines the type or types of soil within the farm, as well as the main ones morphological
and physico-chemical properties relevant to providing a maximum fertilization efficiencies and to reduce
the risk of pollution with nitrates (and possibly phosphorus) of groundwater (slope, texture and soil
permeability, degree of saturation in bases). Based on this information correlated with those resulting
from agrochemical mapping, the level of soil fertility, the need for possible improvement measures and
can be established the most suitable cultivation technologies regarding soil works, date sowing, methods
of applying organic and mineral fertilizers and so on. The specific nutrient consumption for each crop is
quantified in the form of regression equations specific to culture, established in fields long - term
experimental ones, on the basis of which exports of nutrients for each crop, relative to the surface unit.
Prioritizing ensuring the conservation of carbon reservoirs, which are still present in the soil, leads to
the need to orientate agriculture towards more environmentally responsible practices and why not to
designate areas vulnerable to nitrate pollution from agricultural sources. Establishing the nutrition regime
of the plants is a prerogative from the perspective of evaluating the doses of fertilizers to ensure an
optimal nutrition, growth and development of cultivated plants.
3.1.Studying the evolution of policies on decarbonisation of agriculture
Evaluation of carbon storage and land use strategies in functional and competitive market economies.
The researches that will be carried out within this theme will focus on the description of factors through
which to exploit the decarbonisation potential of agriculture and to promote an environmentally
responsible agricultural model. At the same time, it is envisaged to improve the studies regarding the
interactions determined by promoting the carbon dioxide storage at the farm level and the environmental
requirements at the farm level, while analyzing the soil quality.

Terminology

Table 1. Impact indicators
Reference year
Reference year

Indicators
The level of emissions from agriculture
The weight of the functional surface from
the viable surface and the economically
viable margin for irrigation

Reference year

2012

2020

2030

18299 Gg CO2

29882*

20.000GgCO2.

70%

90% of the total
viable
infrastructure

50%.

Source MMAP and * Study "Elaboration of the elements of the report on the forecast progress, report
under Article 3.2 of Decision 280/2004 / EC"
The EU has set targets to reduce its greenhouse gas (GHG) emissions by at least 40% by 2030,
compared to 1990. It is estimated that by 2030 they will be 30% below the 1990 level. (based on the
Member State forecasts for March 2017).It is expected that in the medium and long term climate change
will increasingly affect the agricultural sector, the constant increase in annual temperature, according to
projections for Europe, varies between 0.5 degrees C and 1.5 degrees C by 2029 depending on from the
global scenario.
Agriculture generates 14% of Romania's total GHG emissions in 2010, while the regional average, as
well as the EU -15 and EU-27, was 10% Managing forests to combat climate change Protecting,
restoring and promoting the sustainable use of terrestrial ecosystems, sustainable forest management,
combating desertification, stopping and repairing soil degradation and stopping biodiversity loss .
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The land management for carbon sequestration is highlighted by soil carbon inventory, especially by
the form in which it is kept, the capacity, the persistence and bulk density, the textural class of the soil.
Changes in crop management practices that affect soil organic dynamics C are crop selection, high
biomass crop rotation, crop residue management, nutrients and water management, use of organic
fertilizers and management of organic soils and degraded land (Hutchinson et al., 2007; Petersen et al.,
2013; Smith et al., 2012).
The research revealed a difference in soil carbon when the C factors had the effect of applying a
management method based on the interdependence between production and crop rotation, soil quality,
carbon uptake, climate. At the same time, soil carbon changes are caused by land use changes.
The best-performing prediction was obtained for the C: N ratio (R2 = 0.91), followed by phosphorus and
potassium (R2 = 0.75).
Predicting the performance of the remaining chemical properties in terms of R2 is greater than 0.60,
except for CEC (R2 = 0.35).
pH (measured in H2O)
pH (in 0.01 M CaCl2 solution)
Cation exchange capacity (CEC)
Calcium carbonates (CaCO3)
The global average concentration of atmospheric CO2 shows a steady increase, and this trend, together
with increases in other greenhouse gases (GHGs), such as N2O and CH4, is contributing to climate
change, which is considered a major problem (Hartmann). et al., 2013; Petersen et al., 2013).
Globally, soil carbon sequestration could offset GHG emissions of 0.4, which is equivalent to 5% to 15%
of global fossil fuel emissions crop residues management, nutrients and water management, use of
organic fertilizers, and management of organic soils and degraded land (Hutchinson et al., 2007; Petersen
et al., 2013; Smith et al., 2012).
The management applied through the modification of some practices of crop management have first
and foremost an impact on the organic texture of the soil through the rotation and selection of crops,
which can produce biomass by managing crop residues.
Through nutrient and water management, the use of organic fertilizers and the management of organic
soils and degraded land as studies have shown (Hutchinson et al., 2007; Petersen et al., 2013; Smith et al.,
2012).
3.2.The impact of climate change from the perspective of reducing greenhouse gas emissions.
The climate characterized by successions of drought years followed by rainy years leads to, during the
drought years, the accumulation of nitrates in the unsaturated area between the root layer and the
groundwater aquifer, nitrates which are then transferred to the free water in the rainy years (piston effect).
In this way, the annual losses of nitrates, even if they are small in the dry years, can lead, by
accumulation, to great pollution of the groundwater aquifer in the years with excess precipitation.
3.2.1. Agricultural practice
It is considered as a good agricultural practice to adapt the fertilization and the timing of its fertilization to
the type of agricultural crop and to the characteristics of the soil. The assessment of the nutrient
requirement is made according to the nutrient reserve of the soil, the local climatic conditions, as well as
the quantity and quality of the predicted production.
The hypothesis of carbon storage in the soil could be an option to mitigate climate change for
agriculture, by managing the land and changing its use. To estimate all greenhouse gas exchanges.
In this study, we will consider the possibility of adapting the methods used to estimate carbon changes in
the soil. For large-scale assessment, the schedule CO2 emissions from the soil should be taken into
account.
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The land management for carbon sequestration is highlighted by soil carbon inventory, especially by
the form in which it is kept, the capacity, the persistence and bulk density, the textural class of the soil. In
certain areas, especially on soils with thin limestone substrate, there is an imminent danger of
groundwater pollution. Depending on the local specificity, this danger should always be taken into
account when applying organic fertilizers in such high risk areas.
Any nitrogenous fertilizer in organic form is mineralized as a result of the activity of bacteria present
in the soil, ultimately resulting in nitric and ammoniacal nitrogen.
The main evolution factor towards mineral forms of nitrogen is the ratio between carbon and nitrogen
in fertilizer (C / N). It may be more or less high and conditions the rate of mineralization. The transition
from the organic to the mineral (ammoniacal or nitric) form depends on the value of the C / N ratio.
It is estimated that in a normal soil 10-15% of nitric nitrogen can be denitrified from the one produced
annually by mineralizing the organic matter from the soil and from the one incorporated in the form of
chemical fertilizers. These losses may be higher in soils with defective drainage, where the frequency and
intensity of the phenomenon are higher.
It is difficult to estimate with minimum rigor what quantities of nitrogen or other nutrients from the
previous crops can be taken into account in calculating fertilizer doses.
In general, it is possible to estimate quantities of 5-10 kg of N per year, higher in situations with intensive
industrial activities in the area.
Nitrate losses in the form of nitrates, with surface runoff and percolation water, are the main diffuse
pollutant of the aquatic environment, arising from agricultural activities.
The nitrogen in the soil is found, almost entirely, in the organic matter, and only a small fraction of it is in
an immediately assimilable form for plants.
3.2.2. The calculation method regarding the contribution of nitrogen from organic sources
The calculation method regarding the contribution of nitrogen from organic sources is important for the
assessment of greenhouse gas emissions from agricultural activities.
The nitrogen in the soil is found, almost entirely, in the organic matter, and only a small fraction of it
is in an immediately assimilable form for plants.
Organic nitrogen can be used by crops only after its passage into an inorganic form through
mineralization or gradual decomposition of organic matter from the soil, first in ammoniacal nitrogen and
then in nitric nitrogen.
Typically, soil organic matter is made up of fractions that differ by the value of the C / N ratio (carbon:
nitrogen).
When estimating the level of the planned (planned) crops, the climatic characteristics of the place (in
particular the thermal regime and the precipitation, including their annual distribution) must be taken into
consideration, considering that they are decisive in the dynamics of the fertilizing elements in the soil and
in particular in mineralization of organic matter and in the movement of nutrients in the soil profile, under
the rooting zone. Of strategic importance is the type of fertilizer, the age and the technique of applying
fertilizers with N, with the amount of nitric nitrogen resulting from mineralization of the organic matter
from the soil and other organic residues incorporated into the soil as well as with the amount of nitrogen
entering the soil on other ways.
It is undeniable that nitrate losses from the soil are more intense in the seasons with more abundant
rainfall, when, as a rule, the soil is deprived of vegetation. Under the specific conditions of our country,
after the annual crops, more or less quantities of mineral nitrogen from the previous fertilization remain
(about 50% of the applied nitrogen remains unconsumed by the crops) and from the mineralization of the
organic matter from the soil.
Mineralization is more intense in autumn, when favorable conditions of temperature and humidity are
encountered and when there is also an increased risk of nitrate water pollution.
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In counteracting this phenomenon, crop rotation plays an essential role.
It is recommended to rotate with the main crop a crop with rapid growth, capable of harnessing the
residual nitrogen and that in spring can be used as green fertilizer for spring-summer culture.

Nr.crt.

Table. 2 The level of nutrients according to crops
Specification of crops
N
P2O5

K2O

1
2.
3.
4.
5.
6.
7.
8.
9.
10.

Autumn wheat straw 1: 1.3
grain rye straw 1: 1
grain oat straw 1: 1.5
Corn grains: strain 1: 1.6
Sugar beet roots: Leaves and parcels 1: 1
Pea berry berries: 1: 1.5 edges
Soybean beans: 1: 1.5 rods
natural grass grass fan
Natural grassland grass
Hemp stems

16.4
22.3
31.2
16.5
6.0
28.0
34.0
18.0
4.5
17.5

26.5
27.5
28.5
27.5
4.9
61.0
70.0
24.0
6.5
10

13.7
10.8
11
12.5
2.0
16.6
22.5
5.6
1.4
8,5

The table above shows that the soil with the richest culture in N is the one with soy, while other
relatively more frequent crops are located in the middle area with 1/3 of N, so that for each one the
method will be applied of the appropriate nutrient, as in estimating the level of the planned (planned)
crops, the climatic characteristics of the place must also be taken into account, since they are decisive in
the dynamics of the fertilizing elements in the soil and especially in the mineralization of the organic
matter and in the movement of nutrients in the soil. soil profile, below the rooting area.
Soil carbon changes due to land use changes.
140,00
120,00
100,00
80,00
60,00
40,00
20,00
0,00
Autumn
wheat
straw 1:
1.3

grain rye grain oat
straw 1: 1 straw 1:
1.5

Corn
Sugar beet Pea berry Soybean natural
Natural
grains:
roots: berries: 1: beans: 1: grass grass grassland
strain 1: Leaves and 1.5 edges 1.5 rods
fan
grass
1.6
parcels 1: 1
N

P2O5

K2O

Figure:6 Specifications of crops
Nitrogen (N) *
Phosphorus (P2O5)
Potassium (K2O)
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The maximum dose of nitrogen from organic fertilizers applied in the field may not exceed 170 Kg /
ha / year, and is in interdependence with the history of applying organic fertilizers on the land considered.
Nitrogen needs vary considerably in different crops, and within the same crop, with the level of harvest
possible to be achieved in a certain conjuncture of pedoclimatic and technological factors.
The production capacity of a crop, determined genetically, can be reached only under ideal conditions,
when through the factors mentioned above optimal conditions for plant growth and development are
achieved.
These corrections can be made using the following relationship:
DN = Nc - (Ns + Na + Nb + Nr) + (Ni + Ng + Nl)
in which: DN is the nitrogen dose from fertilizer (organic + mineral) for the expected harvest, in kg / ha;
Nc is the nitrogen requirement for the expected harvest, in kg / ha;
Ns is the nitrogen available from the soil during the vegetation period, in kg / ha;
Na is nitrogen from irrigation water and from the atmosphere (powders, precipitation), in kg /
ha;
Nb is nitrogen from biological fixation, in kg / ha;
There is no nitrogen from the mineralization of the plant residues of the previous crops, in kg / ha
Ni is nitrogen lost by immobilization by soil microorganisms, in kg / ha;
Ng is nitrogen lost through volatilization, including denitrification, in kg / ha;
Nl is nitrogen lost through surface runoff and leaching, in kg / ha.
Nitrate losses in the form of nitrates, with surface runoff and percolation water, are the main diffuse
pollutant of the aquatic environment, arising from agricultural activities.
The nitrogen in the soil is found, almost entirely, in the organic matter, and only a small fraction of it is in
an immediately assimilable form for plants.
The soil is a non-renewable resource that requires constant monitoring to prevent its degradation and
to promote efficient management. The soil may degrade depending on many items. Of strategic
importance is the type of fertilizer, the age and the technique of applying fertilizers with N, with the
amount of nitric nitrogen resulting from mineralization of the organic matter from the soil and other
organic residues incorporated into the soil as well as with the amount of nitrogen entering the soil on
other ways. Typically, soil organic matter is made up of fractions that differ by the value of the C / N ratio
(carbon: nitrogen).
The fraction, with the value of the C / N ratio of order 8-11, called humus, is a stable fraction, which
has reached equilibrium and therefore decomposes more slowly; other fractions with higher values of this
ratio are decomposed faster than humus by soil microorganisms, whose activity is more or less intense,
depending on the temperature and humidity conditions.
Solid fertilizers can produce pollution only in the case of heavy rains that occur immediately after
application.
The prohibition periods for applying fertilizers on the ground are defined by the time interval when the
average air temperature drops below 50C. This interval corresponds to the period when the requirements
of the agricultural crop relative to the nutrients are reduced or when the risk of percolation / leakage to the
surface is high. When using nitrogen fertilizers in a predominantly organic form, it must be borne in mind
that nitrogen, before being absorbed by plants, must undergo mineral form through a series of
transformations they undergo in the soil. Therefore, these fertilizers are applied with sufficient time
before the time of maximum absorption by the crops.
Period of prohibition
Solid organic fertilizers Arable land and pastures November 1 - March 15
Arable land crops fall November 1 - March 1
Liquid organic fertilizers Other crops and mineral fertilizers
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Pastures October 1 - March 15
When applying chemical fertilizers it is necessary to take into account the crop specific requirements it
is recommended to be applied according to the ratio between nutrients.
For example: those where P2O5 predominates are more suitable for pre-sown grain cereals, those with
a nitrogen ratio are suitable for technical crops, etc. Soil properties influence the use of fertilizers: larger
quantities of fertilizers can be administered on heavy soils than on light ones; fertilizers with alkaline
physiological reaction will be applied on acid soils, and fertilizers with acid physiological reaction will be
applied on alkaline soils.
The periods when applying organic fertilizers should be determined according to different conditions:
• as early as possible, during the crop growth period, to maximize crop nutrient uptake and minimize
the risk of pollution.
The application of fertilizers to meadows leads to the following positive effects:
• the increase of production, especially considering the fact that the fields with meadows generally
have a lower quality class;
• distribution of production on the seams - on permanent pastures, especially on degraded pastures,
after the first harvest, which in some cases exceeds 80% of the annual production, the plants harden what
it does to obtain a small number of crops per year and weak quantitative.
On the heavily degraded meadows, only one crop is obtained during the year, and in the case of other
meadows two or three harvests, but with the highest weight at the first harvest.
The application of organic fertilizers on permanent pastures (pastures and meadows) is subject to the
condition of not exceeding the dose of 170 Kg N ha-1 year-1 and not being applied during the prohibition
periods.
For the establishment of the fertilization plan, the export of the elements for each plot according to its
mode of operation is considered. Thus, at a production of hay of 4 t / ha, under the conditions of
exploitation as hay, the export of: 80-85 Kg N, 25-32 Kg P2O5, 85-100 Kg K2O, 47-50 Kg CaO.
Member States may require the mention of calcium, magnesium, sodium and sulfur content
fertilizers with secondary nutrients and, if the conditions provided for in Article 17 are met, from the
fertilizers with main nutrients placed on their markets, shall be expressed as follows:
(a) in the form of oxide (CaO, MgO, Na2 O, SO3) or
(b) in elemental form (Ca, Mg, Na, S) or
(c) in both forms.
For the conversion of calcium oxide, magnesium oxide, sodium oxide and sulfuric anhydride content
into calcium, magnesium, sodium and sulfur content, the following factors are used:
(a) calcium (Ca) = calcium oxide (CaO) × 0.715;
(b) magnesium (Mg) = magnesium oxide (MgO) × 0.603;
(c) sodium (Na) = sodium oxide (Na 2 O) × 0.742;
(d) sulfur (S) = sulfuric anhydride (SO3) × 0.400.
The value withheld for the declaration is the value rounded to the nearest decimal place both when the
content is expressed as oxides and if it is expressed in elementary form.
acid soils with pH <6.5;
• neutral soils with pH = 6.5 - 7.5;
• alkaline soils with pH> 7.5.
Potentially accessible or mineralizable nitrogen comes from these less stable fractions. For soil
conditions in Romania it represents between 1 and 2% of total nitrogen, both in soils.
Many studies have evaluated cropland, grassland and marshland, while Schmidt (2008) evaluated the
transition from natural land to agricultural land. For example some studies the fact that a change factors
from permanent cover to an annual harvest, plus simultaneous factors for the changes of the crop
management involves the achievement of a balance between the soil carbon and its kinematic function of
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the use and degradation of the soil. Not infrequently the concern is to follow the cyclicality of the crops
used depending on the texture of the soil. But a technical formula cannot be validated precisely because
depending on the periods of maintenance of the soil with fertilizers these techniques have to be controlled
according to external factors.
Consideration of soil properties, climate and crop management are vital characteristics from the
perspective of emissions. The following scenarios are aimed at the interaction between crop growth, soil
carbon, nitrogen needs and climate.
Most agricultural soils contain too little natural nitrogen available to meet the crop requirement during
the growing period. As a result, it is necessary to supplement the nitrogen naturally contained in the soil
each year. Applying the right amount of nitrogen at the right time is the basic requirement of good
fertilizer management.
Each agricultural producer must understand the need for accurate assessment and periodic monitoring
of plant nutrient requirements based on realistic forecasts, depending on:
• local technological conditions, tradition ;
• sun;
• climate;
• Expected production yield.
Results
Carbon sequencing is that storage function at the soil level, which highlighted the importance of
determining soil quality and interdependence with the climate ecosystem. Soil is defined as a strategic
carbon reservoir, which contains more carbon than is found in the atmosphere and in the terrestrial
vegetation. These three carbon tanks are constantly changing. In many soils, soil organic matter, which
contains about 55-60% carbon by mass, comprises most or all of the carbon stocks current knowledge and knowledge gaps - about the role of soils in carbon, nitrogen and water cycles.The accumulation of
stabilized carbon in the soil requires a control in terms of storage. The quantity and type of residues
produced by plants are also influenced by the addition of fertilizers, which are indispensable for
sustaining the productivity of plants in agricultural systems. In addition, by their effect on the microbial
activity, the carbon contributions of the plants, the climatic factors, such as the temperature solution.
In order to reduce the negative effects of climate change on agriculture, risk management tools need to
be implemented to limit the negative effects of natural disasters on agricultural production.Adapting to
climate change is not just a challenge and a condition that, in the long term, new methods will be
developed, planning new agricultural techniques more environmentally friendly to be applied by farmers
in increasing numbers. Accounting for a concept of stepping up processes in the agri-environment field in
order to prefigure the application of greener models in agriculture, while reducing the level of GHG, is
not to be neglected.
The quality of the soil is determined by the texture of the soil that must be maintained through the
agricultural practices, in order to manage a possible degradation due to the climate or the vegetation. The
calcium carbonate content is strongly correlated with the quality influenced by the distribution of clay in
soils, the geographical area as well as perhaps the most important of the material residues. Thus, it can be
seen that the distribution of nitrogen in the soil is closely related to the organic carbon, vegetation and
climate as well as the texture of the soil. Therefore, the use of land, the use of innovative agricultural
practices based on a management designed on the basis of local data and adapted to agricultural
production can be a factor in improving soil performance.
In our opinion, the agricultural lands in general and especially those in Romania have considerable
potential for carbon capture and storage. It is vital to have improved agricultural systems that efficiently
utilize nutrient resources, increasing not only the amount of carbon in the soil, but also the biodiversity
and resistance of agriculture even to climate change. As a rule, carbon stocks in agricultural soils can be
increased by adapting certain agricultural activities. Research also shows that carbon absorbers are just as
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important as reducing emissions. Maintaining and further improving the natural absorbents represented by
soils, agricultural land and coastal wetlands are essential.
At the same time, the paper shows the vital role of green manure can be applied on any type of soil, but
they have a higher efficiency on podzolic and sandy soils. The technique is aimed at the depth of
incorporation which is between 18-25 cm, depending on soil, humidity, volume of plant mass, etc. For
ease of incorporation, the recommendation is when the crop is very rich and the stems are long. On heavy
clay soils, as well as on sandy areas, it is recommended that the incorporation be done at least 30-45 days
before the autumn sowing. However, in areas with sufficient rainfall, the incorporation is good to be done
only 2-3 weeks before the autumn sowing. For spring sowing, this type of fertilizer is particularly
suitable, provided that its burial is done in the fall at the latest. It is good to take into account, when
determining the time of incorporation and the recommendations regarding the optimum stage of
vegetation of the crop used as green fertilizer. It is estimated that in a normal soil 10-15% of nitric
nitrogen can be denitrified from the one produced annually by mineralizing the organic matter from the
soil and from the one incorporated in the form of chemical fertilizers. These losses may be higher in soils
with defective drainage, where the frequency and intensity of the phenomenon are higher.
4. Conclusions
Whether agriculture can contribute to reducing greenhouse gas emissions remains a question. That is why
scientific research has shown that by achieving a successful management, adaptable solutions can be
identified in practice on areas of interest, depending on the quality of the soil from the geographical
environment. It is known that research and innovation activities and consultancy services can help
farmers to adopt production systems that best meet local characteristics. Regarding land use changes and
land management, research has revealed that there are uncertainties in the levels of carbon stock changes
due to variations in local conditions and lack of reliable land data (Borjesson and Tufvesson, 2011). It is
also a constant concern and concern of the research regarding the fact that at present, there is nothing
common in the standard procedure for the able of carbon in soil (Arzoumanidis et al., 2014; Brand ~ ao et
al., 2013; Petersen and et al., 2013). The role of research in the field and studies have shown an important
factor in the fact that a reduction of the carbon footprint per ton of food produced from organic farming
compared to conventional agriculture, in principle, due to the abandonment of the use of chemical
fertilizers and pesticides. One of the main objectives in the field of agriculture is to maintain a low level
of greenhouse gas emissions generated by the agricultural sector. Farmers must continually improve the
techniques adapted to the new challenges of keeping the soil covered, to use techniques for managing the
environment of the land to help maintain the carbon in the soil.
Without the foreseeable future forecast in climate change, the statement "if we want the natural
environment to contribute to reducing greenhouse gas emissions, we must learn to manage methane and
nitrogen oxide emissions from agriculture differently," he explains. Detlef Schmulze, from the Max
Planck Institute in Iena (Germany).
In conclusion, we can say that, conservation and improvement of the state of natural resources and
habitats by encouraging the use of innovative, environmentally friendly agricultural production methods
that come to protect the environment, biodiversity conservation and the improvement of water, soil and
natural landscape quality are vital. In the field of rural development, agri-food economy, economic
environment, we need a clean environment that is based on the rational use of natural resources,
increasing competitiveness by identifying the best practices in the field.
In part, the need for innovation in agriculture will contribute to the understanding of the economicfinancial impact of the storage of a percentage of carbon dioxide at the farm level and to the definition of
the demands imposed by achieving a functional and highly competitive market economy. The role of the
research is also the possibility of developing environmentally responsible agricultural production models
that will significantly contribute to the decarbonisation of agriculture.
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