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Electric vehicles’ impact on the future mobility - their
strengths and pitfalls influence over the commercial
transportation industry’s evolution
Alina-Maria Papa1,2
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Abstract. With the electric vehicles (EVs) continuing to get constantly higher share in the
mobility landscape, commercial fleets start preparing for this transformation. On one side, the
pressure on the good and people transportation industry increased significantly in the last years
due Covid-19 pandemic and will continue in the current external context of the war in Ukraine.
Gas and fuel prices going higher and higher, drivers shortage, cuts in supply chain, these are
the main challenges the industry suffers on daily basis. There is a clear need for change.
Electrification seen as the future of mobility still represents a whole new world for most of the
transportation companies. Due many unknown factors, fleet managers are still assessing the
situation, weighing up the advantages and disadvantages of EVs and how suitable they are to
ensure operations running efficiently. The big question for anybody that wants to add EVs to
the commercial fleet is: how do we ensure getting all of the positive impact while avoiding the
pitfalls? This article analysis the current situation, the different perspectives for commercial
vehicles, the factors that are driving higher rates of adoption and the new stakeholders who will
reshape the eco-system in this new macro-economic, social and political context.
Keywords: mobility, electric, vehicles, transportation, fleets, infrastructure, costs
.

Introduction
The macro political, economic and social trends put under pressure many business all over the world,
generating what is called VUCA (vulnerable, uncertain, complex and ambiguous) context.
Unpredictability stays among the few constants of the future, impacting the daily reality of decision
making and operating in almost overall market segments. One of the most exposed, due its strong
elasticity to the external factors, is the commercial transportation industry.
This industry representatives look constantly for efficient tools, solutions and business models to adapt
their operations, as the current crises affect them dramatically. On top of the supply chain slow down
and the historical increase of fuel pricing, there are also the environmental critical objectives on short
and long term that have to be reached. To contribute to the European Union ambitious target to reduce
emissions by 40% from 1990 levels by 2030, the commercial transportation industry needs to look for
alternative sources to fuel. Based on official data, the transport industry is responsible for 20% of
greenhouse gases worldwide, and such realities generate the need for companies in this industry to
look for more sustainable ways to operate.
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Current challenges of commercial transportation industry
At a glance, the European transportation industry faces big challenges in present. The effects of
Covid-19 pandemic are not yet fully quantified. The global security crisis, generated by the war in
Ukraine, represents probably one of the biggest events of the century and there is yet no clarity on how
will that evolve and the overall impact at human and economic scale.
These are only two of the factors impacting dramatically mobility industry now and in the future. If
at individual scale, each household will clearly see the immediate impact of transportation costs in
their budget, the situation is even more dramatic for commercial fleets. Last years had already an
inevitable impact on fleets operations that register important losses.
The International Road Transport Union (IRU) Intelligence Report estimated losses of 108 billion
EUR in Europe, with a drop in annual turnover of 20%. Main challenges that confront transportation
operators are : the global cuts in supply chain, the price increasing and volatility for fuel, trade
implications of Brexit, the shortage of drivers. All these increase the total cost of ownership (TCO) per
transportation fleet. Out of them, fuel cost represents one of the highest daily element of a vehicle’s
TCO, with an average share estimated by the industry data to be around 25% of total fleet’s costs.
Electric vehicles (EVs) rising in the commercial fleets requires a new industry eco-system and a
new way of fleet management
The gradual introduction of electrification within the commercial fleets (dedicated to good and
services supply) and the markets dynamic will be evolving. New players from OEMs (Original
equipment manufacturers) to operational transportation providers will much likely enter in the
markets. New interconnections and new dependences are to be created. New harder and software are
currently under development, charging stations manufacturers are needed to be put in the market. This
will require charging stations operators taking care of various locations. As an effect, new locations
for charging will be needed to be provided by the real estate owners. Energy and infrastructure
providers will represent key factors in the process to power the EVs, in the fleets segment.
The new mobility eco-system prepares for an increasing complexity. Fundamentally, the
transportation business model will be stretched to change in order to adapt to new challenges. Fleets
operators start already looking for new solutions to anticipate this future impact and to find efficient
ways to manage their fleets. The process is driving by innovation, as EVs innovations change the
nature of commercial fleet operations. From drivers, to fleet managers, suppliers and customers, the
whole transportation eco-system will face new daily realities. Current jobs should be re-invented to
assure the efficient daily operating processes. Even though it’s clear that electrification brings already
competitive challenges, those fleets understanding, learning and adapting faster could have higher
chances to scale the electrification advantages for business growth.
The decision about switching to the electrified fleets and also the speed of implementation are
triggered by the pluses and minuses. Among big advantages of running electric fleet there are: lower
costs for running the fleet, increasing variety of vehicles offers from OEMs, technological shift
towards more data driven operations, less expensive maintenance, financial advantages offered by
authorities, reduced carbon footprint. In parallel, electrification has still to overcome aspects that
represent pitfalls when making the switch, such as: higher prices to be paid for the vehicles purchase,
risks driven by the (yet) limited charging infrastructure involving shorter journeys (limited driving
range, more stops translated in potential delays and eventually less business), a different type of
maintenance, especially for batteries. Next to the financial and technical aspects, electrification will
impact also the human resources, new skills being required for mechanical aspects, for monitoring and
managing EVs, as well as the implementation of new workplace layouts and infrastructure, required to
ensure the right functions.
The trend is clearly upward, with global EVs fleets growing to more than 10 million vehicles in
2020. If we look at the whole automotive landscape, according to the International Energy Agency
(IEA) the global car EVs registrations increased by 41% in 2020. IEA estimates that the EVs
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cumulated growth will continue at a similar pace moving forward. If the governments will accelerate
their efforts for environment protection goals, then the estimations refer at a global EVs fleet that will
reach 230 million vehicles by 2030. This value represents 12% of the road vehicle fleet. Considering
these predictions and daily transformations, many fleets managers start to look for more information
and to prepare the ground for the transition. Today’s reality is still in favor of traditional stakeholders,
but the new industry’s stakeholders start to occupy their territories in clear and distinctive segments.
As Table 1 indicates below, these two categories co-exist today, in a slow transition, but the roads
ahead converge more and more towards the electrification switch.
The Table 1 shows the current existence of two big categories of actors in the commercial
transportation industry, based on the segments they serve and operate. Currently, the switch towards
the new stakeholders is increasing, even though the pace rate stays relatively low.
Mobility Eco-system
Traditional stakeholders







New stakeholders





Fuel providers: Oil companies, Petrol
stations
Transportation: Carriers, Shippers,
Transport planners, Warehousing
Fleet Management: FMS software
providers, Hardware suppliers
Manufacturers: OEMs
Others: Insurance companies
EVs Infrastructure: Charging stations
manufacturers, Charging station
operators
Energy: Utility companies
Property: Real estate owners

Table 1. Stakeholders in the commercial transportation industry
People transportation industry
The urgency for higher sustainability is even more predominant if we look at people transportation
industry, especially when it’s about buses and coaches. Without mentioning again the European
regulations for reducing the CO2 and even beyond cost considerations following same logic as for the
other commercial fleets, e-buses offer many advantages for cities, from environmental, economic and
quality of life perspectives.
Some of those aspects impact each other’s, as for example the air quality and the financial
elements, as based on measurements, over lifetime a diesel bus will cost society 19 000 euros for air
pollution alone. Linked to the quality of cities and people’s life, electric buses offer a better customer
experience, as they are more silent. So with the noise volume being lower and fewer vibrations, the ebuses create a more comfortable journey. This could translates in financial advantages, by attracting
new customers, which is not just more advantageous for the city itself but also generates another
positive environmental impact, by increasing the modal shift from private cars to buses. Other indirect
positive effects are: traffic congestion reductions and consequently lower risk of accidents, translated
into an optimised road safety. Among other positive aspects of electrification, increasing demand for
e-buses should bring cost of batteries down more rapidly, this high cost being one of the entry barriers
into electric vehicles fleets. On a larger scale, a higher procurement level of electric buses in Europe
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should encourage local industrial OEMs players to manufacture clean buses, thus increasing their
competitiveness with external electric bus manufacturers.
The above aspects focus mainly on the manufacturing and on use phase for EVs. Still one of the
pitfalls remains the post-usage phase, especially for the electric batteries, this bringing most of the
contra-arguments to electrification’s benefits. Finding ways to reuse the technology is becoming more
urgent, as the global stockpile of EVs batteries is forecast to exceed the equivalent of about 3.4 million
packs by 2025. Pots-usage recycling and reusing aspects are still question marks and one of the main
drawbacks for EVs penetration, especially from climate goals perspective.
Conclusions and next steps
EVs represent still a new territory for the commercial vehicle fleets. There is a clear evolution in that
direction despite the rather slow progress due mostly to the challenges mentioned above. Even though
the electric mobility registers a more accelerate trend in cars segments, current analysis based on
aggregated driving data for the commercial sector indicate a high potential. Figure 1 below shows how
many commercial vehicles could be switched with an electric model, at European level.

Figure 1. Potential of European fleets to be electrified
The effects of such move would be consecutively impactful: collective CO2 emissions estimated to be
reduced by 31% to 42% decreasing in the gasoline usage and, simultaneously, a 30% drop in diesel
usage.
Commercial transportation industry finds itself today at the crossing between the traditional
business model, with the environmental and costs pressures, and the new types of future mobility,
equally bringing lots of unknowns. There is no shortcut to be taken, so commercial fleets gradually
learn about new tools like telematics and data driven solutions, and explore new maintenance needs
and new people skills, adapted to the future business model. With sustainability growing importance
on the global agenda, all evidences state that EVs will play a significant role in the future of
commercial fleets. The next years will be critical for fleets to prepare to run in a greener and efficient
way. In order to take the most of these benefits, the agility and the change adoption speed will be key.
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The Design of Sustainable Urban Means of Transport for
Tourism Use
Silviu Teodor-Stanciu1 and Irina Andriesei1
Faculty of Visual Arts and Design, “George Enescu” National University of Arts, Iasi,
Romania
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Abstract. The paper identifies economical transport solutions for a tourist use for visitors in
the big cities of Romania and east-European countries as well. The experience of western
countries has proven the efficacy of light railway transport systems for tourists, fact which led
to the improvement of the time duration throughout a tourist circuit and, thus, to the growth of
the life quality of the inhabitants of urban environments, by car traffic decongestion with
coaches and minibuses. The reference examples are followed by a study case regarding a
concept made at the Faculty of Visual Arts and Design, Iași. This study refers to the
conversion of a conventional Tatra T4 tram into a vehicle adapted to the special requirements
of tourist transport in the context of the constant growth of foreign visitors in Romania.
Key words: public transport, tourism, design, sustainable technologies, life quality.

Introduction
Big European cities hold an impressive architectural heritage, a cultural thesaurus which attracts
millions of people from all continents, each year. Since the end of the 1970s west-European cities have
started to struggle with the tourist overcrowding problem, phenomenon which caused traffic jams, the
growth of pollution indexes by using coaches and minibuses for moving around tourist objectives,
factors which led to a lower life quality for residents. The configuration of historical cities, with
narrow streets and tight road turns, does not allow the use of large vehicles for tourist transport, fact
which led to the search of alternatives. One of the most effective alternatives has proven to be the use
of trams for these special routes, historical cities having a wide network of tram rails since the 19 th
century. The economical solution meant the conversion of old trams, even some decommissioned, in
order to meet the specific requirements of a tourist vehicle, such as: wide windows, comfortable
chairs, shelves/ snack and drinks table, mini-bar, audio/video system. As a reference for this function
one can see the historical tourist trams (Figure 1) in Lisbon (Portugal), The Hague (the Netherlands),
Dresden (Germany), Prague (Czech Republic), Vienna (Austria), Istanbul (Turkey), etc. One can also
see some vehicles which were readapted as a mobile restaurant, pub, café or brewery, besides having
the tourist function, reference examples being in Brussels (Belgium), The Hague (Netherlands), Bern
(Switzerland), Nuremberg (Germany), Milan (Italy), Turin (Italy), Brno (Czech Republic), Timișoara
(Romania), Moscow (Russia), as well as in the USA or Australia. The converted vehicles become
vectors of tourism development in their cities, encouraging the inhabitants to use as well an ecologic
and sustainable transport system.
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Figure 1: Tourist trams in the The Hague (1), Lisbon (2), Vienna (3)
Analysis. Reference examples
Perceived as an enhancer of local tourism, the tram has had several new roles in the last decades, such
as a mobile restaurant or brewery. In 2013, in Brno, Czech Republic, the well known brewery tram
was launched, for the first time, equipped with beer dispensers and tables. The wagon brings a
significant contribution to the image of the city which is a traditional producer in the beer industry,
attracting thousands of tourists each year. In November 2013, in Timișoara, a tram modified after the
same principles was inaugurated, dedicated to Timișoreana beer. The GT 4 Wegmann tram had its
interior redesigned in order to serve the role of a mobile brewery and of a tourist tram. The nature of a
tourist tram is strongly connected to the Timișoreana beer factory, the first one built on the present
territory of Romania. The tram interior was completely reshaped, the interior design being made by
designer Silviu Dănescu. He placed the bar area in the front side of the vehicle, after the driver’s
cabin. This area was equipped with characteristic furniture, beer dispensers, a fridge for refreshing
beverages and storage spaces. The placement of the seats facing each other allows the fitting of tables
with cup holders. The tram was equipped, in the rear side, with a complete sanitary group, having a
septic tank. On the exterior, the tram was personalised both chromatically and graphically, in
accordance to the interior aesthetics, the tourist feature of the vehicle being suggested through the
inscription TRAM TM TUR (Figure 2).

Figure 2: Brewery/ tourist tram (Timișoara)
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Case study
One of the most popular and reliable urban railway vehicles produced during the communist period is
the Tatra T3 and T4 tram, thousands of units still functioning nowadays, after over 50 years of
activity. Designed by the Czech designer Frantisek Kardaus, Tatra trams received a functional body
shape, aesthetically neutral, easy to build and, afterwards, to maintain. The vehicles have proven their
reliability in various operation conditions, both topographical, as well as climate, thus continuing the
expression of the globalisation process in the industrial design domain. The Tatra wagons have
managed, in only three decades, to be the most numerous light railway vehicles in the world.
Hundreds of European and Asian cities are still using Tatra T3 and T4 trams, part of these being of
interest for the future, fact due to which they have been included into extensive technical and aesthetic
modernisation programs. In Romania, Tatra T3 and T4 trams have functioned in Arad, Botoșani,
Brăila, Cluj-Napoca, Galați, Iași, and are still functioning in Bucharest, Craiova, Oradea.
Starting from the shown context, at the “George Enescu” National University of Arts Iași, Faculty of
Visual Arts and Design, Specialisation Design, an experimental project regarding the conversion of a
Tatra T4R tram into a tourist tram was developed. The conversion referred to various design
interventions on its interior and exterior functionality, on its aesthetic side in order to meet the specific
functions, using recyclable materials and high-end technologies on an existing chassis (Figure 3).

Figure 3: TurTram Concept (1) – Lounge area (2) – Tourist information area (3)
The project made by the student Irina Andriesei, under the guidance of Professor PhD. Jeni Pralea
and Assist. PhD. Silviu Teodor-Stanciu, implies the rebodying and adaptation of a wagon made in
Czechoslovakia in 1978 to the current transport requirements characteristic to a tourist vehicle. The
costs of the rebodying and adaptation of an existing wagon are 50% lower than the fabrication of a
new vehicle. TurTram (Figure 2), the tourist tram concept, solves the problems of its category of
vehicles, both through the exterior design, as well as the interior one. The concept is impressive with
the angular body shape inspired from the contemporary architecture, with large glazed areas, in
proportion of 80%, which offers the passengers the opportunity of fully admiring the urban landscape.
The project implies the use of dimming safety glass, which offers the passengers a visual comfort
on a sunny day. Aesthetically, the vehicle has a neutral, timeless aspect which makes it easy to
integrate in any urban centre. The body monochromy, highlighted by the LED light strip, distinguishes
the vehicle in traffic, both by day and night, increasing the safety of passengers and being easy to spot
during the Hop on – Hop off mode. The interior of the vehicle is divided into three areas: the access
area, the lounge area and the tourist information area. The access area, situated centrally, has a double
access door and low floor, obtained by modifying the central sector of the chassis, according to the
Tatra T3R PLF project, successfully applied in Prague (Czech Republic) since 2007. The central
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platform has a ticket dispenser, coffee machine and special spaces for a wheel chair and stroller. The
lounge area is placed in the front third of the vehicle, having a bar for snacks and refreshing beverages
throughout the trip. The tourist information area is placed in the back third of the tram, having swivel
armchairs and individual audio information systems. Thus, the tourists can admire the objectives in
great detail due to the 360 degree swivel function of the armchairs, as well as due to the glazed roof.
Also, the side walls have shelves with USB ports for the passengers to use in order to charge their
devices and cup holders, ideal for the placement of the refreshing beverages throughout the trip. The
interior is chromatically neutral, being able to receive certain colour accents, according to the identity
colour of the cities where the tram would function. Inside one can find a smart LED lighting system,
the light intensity adjusting itself through photocells, fact which offers more visual and emotional
comfort to the passengers.

Figure 4: Phases of the design process of TramTur
The design process (Figure 4) implied taking on-site measurements of the structural elements of the
backup vehicle, at the depot of the Iași Public Transport Company. A special attention was paid to the
tram accessibility by measuring the chassis in order to adapt the existing high floor to a “low-floor”
one, meant for persons with motor disabilities. The vehicle’s back door was cancelled for an
increasing efficiency of the interior, the obtained space being used for the extension of the tourist
information area. Also, the front door, destined exclusively for the driver’s use, has been reduced to
half its width, more space for the bar being created. The 3D model of the vehicle was made in
Autodesk Fusion 360 based on the taken measurements, followed by the 1:20 model, out of plastic,
with the help of the 3D printer and laser.
The TramTur project was publicly presented during the exhibition “Public Transport –
Sustainability, Innovation, Design” (Figure 5), of the Innova Sump European program, in partnership
with Iași City Hall, Iași Public Transport Company, “George Enescu” National University of Arts and
“Alexandru Ioan Cuza” University, Iași, in November 2018. The concept was also presented in 2020
at the “Electroputere VFU Pașcani” company, specialised in the maintenance and modernisation of
train wagons, freight wagons and trams. The project was analysed with interest in the context where
both in Romania, as well as in the neighbouring, east-European countries, there are hundreds of Tatra
T3 and Tatra T4 trams still functioning, qualifying for the conversion process.
If trams in general are of utmost importance for the community in which they function, tourist trams
can be seen as a vital element for the economic, social and cultural development of the same area.
Taking all of these into account, a proper design of the tourist tram, both the interior design, as well
as the exterior one, can make a big difference on what concerns the number of possible future
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passengers. Thus, the design process represents the key enabler of tourism development in any
community.

Figure 5: Project presentation during the exhibition
“Public Transport – Sustainability, Innovation, Design”
Conclusion
The design of a tourist vehicle by converting a conventional one leads to a significant production price
reduction, to sustainability through the prolongation of the duration of the product and to the engaging
of local industries. The use as a base of the old Tatra trams, found in over 100 east-European cities,
favours the process of conversion and integration in traffic of the obtained tourist vehicles. The use of
trams as transport means with a tourist role improves the travelling experience through stability,
quietness and fitting into the historical city areas, with narrow streets and tight road turns,
unapproachable by coach. Also, the use of the tourist tram leads to the improvement of the life quality
of citizens by reducing the traffic values generated by tourism and, implicitly, by lowering the phonic,
visual and air pollution. Apart from all these functional aspects, the tourist tram becomes a vector of
tourism advertising in the city of origin, an element of connection between history and the
contemporary period. The conversion of old Tatra trams into modern vehicles, with a tourist role could
lead to the development of tourism in east-European countries, to the valorisation of the cultural
heritage and to the prevention of the situations found in west-European countries.
References
[1] Gacula Maximo C. Jr., Design and Analysis of Sensory Optimization, Wiley-Blackwell, 2004.
[2] Hosey Lance, The Shape of Green: Aesthetics, Ecology and Design, Island Press, 2012.
[3] Marin Irinel, Nica Elvira, Puia Ramona, Ergonomie, Editura Economică, 2010.
[4] Masek, V., Designul şi calitatea vieţii, Editura Ştiinţifică şi Enciclopedică.
[5] Pralea Jeni, Designul în contextul proiectării produsului industrial, ARTES, Iași, 2009.
[6] Pralea Jeni, Sficlea Magda, Pop Monica, Șoltuz Elena, Buraga Silviu,
ECODESIGN, Editura Artes, 2010.
[7] Rapoport Amos, Culture, Architecture, and Design, Locke Science Publishing Co., 2005.
[8] Roth, Manuela, Uphaus, Nicolas, Hausberg, Jan, Ecological Design, teNeues, 2008.
[9] Taplin Michael, Russell Michael, Trams in Eastern Europe, Capital Publishing, 2003.
[10] omlinson, John, Globalizare şi cultură, Editura Amarcord, Timişoara, 2002.

13

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 4, Issue 1, 2022
ISSN: 2668-0416
Thoth Publishing House
DOI: 10.33727/JRISS.2022.1.3:14-17

The principles of organizational culture in research
Letitia Ghimisi1,
1

INTEGRA Consulting, Romania

E-mail: letitiavioletaghimisi@gmail.com
Abstract. Organizational culture semantically integrates the values, symbols, beliefs, myths,
rituals, ceremonies and aspirations that define the spiritual space of an organization.
Organizational culture is conservative by nature and will therefore oppose any innovation or
trend of major management change. The sustainability of an inertial organizational culture is
usually ensured through a series of managerial practices.
Keywords: organizational culture, research, sustainability

1. Introduction
When a group of people live and work together for a longer period of time, they share a series of values
and opinions about the life of the organization, about what is right and proper for the progress and
success of the organization. They contribute to the development of thought models and respectively to
the establishment of behavioural models in accordance with the experience gained within the
organization, with the interests and strategic objectives of the organization. All these models of thought
and behaviour, as well as the capitalization of the tradition of the organization form the organizational
culture (Hill and Jones, 1998)[1].
The concept of organizational culture semantically integrates the values, symbols, beliefs, myths, rituals,
ceremonies and aspirations that define the spiritual space of an organization. Organizational culture is
an intrinsic part of modern approaches to organizational and strategic management because it integrates
the patterns of thought and behaviour generated, over time, in the life of an organization. Organizational
culture is: a) holistic, in the sense that it is the result of an integration process; b) historically determined,
in the sense that it reflects the evolution in time of the organization; c) anthropologically determined
and socially grounded, because it is created and preserved by the group of people who make up the
organization. It is a synthesis of conscious and unconscious elements, rational and irrational, individual
and group between which dynamic connections with a strong impact on the performance of the
organization are developed.
2. Developing an organizational research culture
The concerns of the specialists in research and consulting for the organizational culture began to
crystallize in the early '80s, respectively after the publication of the famous book In search of excellence
(Peters and Waterman, 1982) [2].. The book contains the findings of extensive research conducted by
the consulting firm McKinsey to discover the correlations that exist between the efficiency of a firm and
its organizational specifics. The research team was led by Peters and Waterman, and the research
targeted U.S. companies with the best results recorded over a long period of time. The excellence of a
company depends on several factors, but the one that emerged to be extremely important is the
organizational culture.
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Although it belongs to the area of the ineffable, organizational culture affects the way in which
decisions are made in an organization and thus the concrete way in which it evolves, in the context of a
strategy. Specialized studies prove that this organizational or institutional culture is the basis of the entire
decision-making process, although it does not appear in the visible spectrum of the organization, only
indirectly, through inertial consequences. Organizational culture integrates these values, beliefs and
behavioural norms that have proven to benefit the organization in its past. In other words, organizational
culture preserves all the values of the past, which have been historically validated in favour of the
organization and its employees.
Organizational culture is the genetic code of an organization, its regulation in part written and
partly unwritten but mandatory. Hence the importance of organizational culture in the implementation
of strategic management. Organizational culture is conservative by nature and will therefore oppose any
innovation or trend of major management change. That's why it's called an inert organizational culture.
There is also the alternative of creating a dynamic organizational culture, but such a strategy is very
difficult to implement. When successful, the dynamic organizational culture contributes fundamentally
to the strategic success of the firm. The advantage of such a culture lies in the promotion of dynamic
and creative thought patterns, models that encourage change and do not hold it back.
For a university, organizational culture is second nature. A spiritual nature materialized by
tradition, rituals, legends and behavioural values that give personality to the university and, at the same
time, give charm to student life. At the same time, this organizational culture condenses and is reflected
in society, through" what we frequently call the fame of the university. This fame matters immensely
for the way in which those who have managed to study and obtain the diplomas of these prestigious
universities are appreciated.
In 1986, Harvard University celebrated its 350th anniversary, and America 350 years since the
establishment of the first institution of higher education. John Adams used to say, "The Boston Council
and our Harvard College have set the universe in motion." Indeed, Harvard University was and remained
a symbol of excellence with the ideal progress of the entire nation as its ideal. Harvard boasts six US
presidents, 30 Nobel laureates, more than 25 Pulitzer Prize winners, more than 200 Rhodes scholarship
recipients and numerous congressmen, governors, ambassadors and members of the White House
presidential cabinet. The election of J.F. Kennedy as president of the USA brought Harvard University
to its social prominence.
The president was a graduate of this prestigious University, and four of the members of his cabinet
were professors at Harvard: Robert McNamara, Douglas Dillan, Willard Wirdz and Robert Kennedy.
They were also working with other Harvard specialists such as Archibald Cox, Richard Goodwin, Kenny
O'Donnel, John Keneth Galbraith and others.
The examples may continue, but their message is clear. An organization that achieved such
prestigious results knew how to build an organizational culture based on the concept of excellence and
a model of strategic thinking. As Peters and Waterman pointed out in their famous book, the dominance
and coherence of organizational culture proved to be an essential quality of perfect companies.
Moreover, the stronger and more market-oriented this culture is, the less there is a need for policy
manuals and strategies, organisational structures or detailed procedures and rules by activities and jobs.
in these companies people find in most situations the solutions that are to be expected, because the ways
of solving the situations are clear.
In his famous books: Culture's Consequences: International Differences in Work-Related Values and
Cultures and Organizations, Professor Geert Hofstede, Director of the Research Institute on Intercultural
Cooperation, Limburg University, Maastricht, The Netherlands, has demonstrated that each individual
is the bearer of patterns of thought, feeling and potential manifestations acquired throughout his life.
Many of these models were learned in childhood, because at that time an individual is most able to learn
and assimilate. Specialized research has shown that as some thinking and feeling skills have been
imprinted in a person's mind, they must give them up before they are able to learn something different
and this renunciation is harder than their initial learning. [3].
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Using analogy with how computers are programmed, Geert Hofstede calls these patterns of thinking,
feeling or action mental programs. We stress that this is not a powerful analogy, because people cannot
be programmed like computers. An individual's behaviour is predetermined only in part by his mental
programs; he has a native ability to deviate from them and to react on the basis of creative and intelligent
models (Brătianu, 2002). [4].
In the opinion of Geert Hofstede (1996): "Culture is always a collective phenomenon because it is
ultimately accepted at least partially by people who live or have lived in the same social environment
where it was learned. It is the collective programming of thought that distinguishes members of one
group (or category of people) from another. Culture is taught, not inherited. It comes from an individual's
social environment, not their genes. Culture must be different from human nature, on the one hand, and
from individual personality, on the other, although the exact boundary between human nature and
culture, as well as between culture and personality, is a topic of discussion in the world of social
scientists."
Creating an organizational culture to achieve excellence in research is a fundamental process, because
the inertial forces will oppose any initiative that will have a different direction than that of the culture
existing at a given time. Inertia creates resistances to change, which can manifest themselves in different
forms: fear of the unknown, lack of information, threat of status, threat of acquired knowledge, fear of
failure, difficulty to give up, lack of visible advantages, threat of authority, traditions, anxiety, feeling
of vulnerability, threat of self-esteem, stress, etc.
3. Sustainability of organizational culture
The stronger the organizational culture, the greater the inertial forces will be. The sustainability of an
inertial organizational culture is usually ensured through a series of managerial practices, synthesized
by Rosabeth Moss Kanter as follows (Clarke, 2002, p. 11) [5]:
 Be suspicious of any new idea coming from a lower level just because it is new and comes from
a lower level. You never know what can be hidden behind it and who actually has an interest in
promoting it.
 Insist that the people who need your approval to act get the signature from a few other managers.
This is time-consuming and can sometimes even create difficulties for them to discourage them.
Bureaucracy destroys any enthusiasm in promoting new ideas.
 Ask departments and employees to criticize the proposals of others.
 Express yourself critically freely and refrain from boasting.
 Treat identifying problems as evidence of failure to discourage employees from notifying you
when something is wrong in their department.
 Control everything carefully. Make sure frequently that everything that can be counted is
counted, respectively everything that can be evaluated is evaluated.
 The decisions taken must remain secret, in particular those concerning the reorganisation or
modification of the organisation's policies and strategies. These decisions will be announced at
the limit of the time available, in order to keep the employees in a permanent state of alert.
 Assigns to managers at the lower levels, in the name of delegating authority, the responsibility
to find solutions regarding the dismissal or transfer of employees, respectively, to propose
solutions to all problems with unpleasant consequences for employees.
 Above all, it is good to prove on any occasion that you are part of the management team and
that you know very well everything that happens in the company.
Such a managerial attitude destroys the enthusiasm of innovation and scientific research in any
university. At the same time, the desire to expose and disseminate the results of the research turns into
a reporting attitude, the emphasis being on the quantity and observance of the procedures. Such an
organizational culture will have to be reshaped so as to stimulate and not to hold back scientific research
and, in particular, research excellence.
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According to change management theories, the thawing of organizational culture and the production
of change involves a series of actions and training programs for all those who have managerial
responsibilities, such as them (Clarke, 2002, p. 137) [5].:
 to be aware of the need for change at the level of the entire organization;
 to understand what each individual needs to do to support the realization of change;
 to learn new behaviours that allow the intensification of cooperation and communication within
the organization;
 to change their attitudes towards change and to collaborate with each other;
 to start the process of analysing how to implement the change and development of a new
organizational culture, which would stimulate scientific research
4. Conclusions
For the academic environment, it is important to emphasize that change itself is not an end. It is done so
that all those interested in conducting a performing scientific research to obtain a real support and a
permanent stimulation from the university management. This means the awareness of achieving a
flexible integrative environment between teaching and research activities, as well as an adequate
motivational system for rewarding performing results.
Excellence in scientific research cannot be achieved by emphasizing the obligation of research tasks
by the very status of teacher, but by stimulating and rewarding those who manage to promote innovation
and best integrate the didactic process with the research one. This desideratum has already been
demonstrated as possible and necessary by research universities, where academic excellence integrates
perfectly with excellence in scientific research.
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1. Introduction
Medicinal plants are vegetal species, cultivated or spontaneous, which, by their chemical
composition, have pharmaceutical properties and are used in therapeutics. The therapeutic value of
medicinal plants is based on the relationship between the chemical structure of the active substances,
also called active principles, and their pharmacodynamic action on the reactive elements of the body.
Most medicinal plants have a complex chemical composition ranging from 2-3 compounds to 30-40
chemicals identified in some plants, such as species of the genera Digitalis, Vinca, Claviceps,
Papaver etc., which explains the multiple pharmacodynamic properties of one and the same plants.
[1]. In the pharmaceutical practice, plant mixtures known as ”medicinal teas” or ”medicinal species”
or mixtures of tinctures, herbal powders, or other complex pharmaceutical forms are used as having
a therapeutic action. Plants have the ability to absorb minerals from the soil through the roots, but
also through the aerial organs, especially through their leaves. With the absorption of minerals from
the soil, plants also accumulate heavy metals, so this property of the plant is not always beneficial.
The use of medicinal plants, either for the preparation of teas, or by the use of parts of the plant (for
the purpose of obtaining a medicinal product), or for the purpose of obtaining an extract or a tincture,
causes heavy metals to enter the human body. In small amounts, they keep the body functioning, but
in larger quantities heavy metals can become toxic or dangerous. [2]
It is well known that not all metals are harmful to the human body, some of them are essential in the
development of the metabolic processes. Thus, metals such as Co, Cu, Fe, Mn, Mo, Ni, V and Zn
are needed in small amounts for the body, but become toxic to it in large quantities.
Zinc is a metal of great biological importance, in the human body it acts as a true ”circulating agent”
because it controls and regulates a number of metabolic processes, influences the activity of enzymes
and maintains the integrity of cells. Zinc is a vital enzyme complex that catalyzes many biochemical
reactions, from those that contribute to cell development to those that participate in the synthesis of
hormones (such as testosterone). In the human body, zinc has three major roles, namely: Lewis acid
catalyst, control ion (regulation) and structural ion. Zinc can be said to be the most common metal
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ion with catalytic function in the cytoplasm. Zinc enzymes are involved in a wide variety of
cytoplasmic reactions. Zinc is involved in the proper functioning of the thyroid, immune system,
reproductive system, etc. The daily intake required by an adult is 15 mg of zinc and, as only 8,6 mg
reach the body through food, the deficiency should be supplemented by the administration of drugs
containing sulfate, gluconate or other chelating complexes of zinc (ll). [3]
Another example of a transition metal with a very complex involvement in the biological processes
in the body is the iron which participates in coordination reactions, redox reactions, some acid-base
reactions and in many control systems. In the human body, iron is distributed in plasma in the form
of hemoglobin, in tissues such as myoglobin and in cells in the bone marrow stored as ferritin. It
also occurs in the form of complexes such as Fe2+ in enzymes and Fe3+ in transferrin, respectively.
Lack of iron in the body causes iron anemia, called hyposideremia.
After iron, copper is the best known microelement, and its importance to the body has been reported
since 1928 by Hart. In living systems (plants, animals and humans), copper participates in the
performance of many biological functions such as transporting pigments (eg hemocyanin and
cytochrome oxidase) or blue copper proteins, with the role of electron transfer. Cu2+ ions enter the
structure of redox enzymes, participate in the synthesis of the hemoglobin and of adrenaline as well
as in the activation of certain biological processes, such as glycolysis. In the physiology of animal
organisms, copper is involved in major metabolic activities such as respiration, hematopoiesis,
various connective tissue activities, pigmentation of skin and hair. [3,4]
On the other hand, the accumulation in the body of heavy metals from various sources such as
contaminated food, herbal food supplements, herbal extracts with therapeutic action used in various
long-term treatments, teas etc. can be very toxic. Side effects induced by some heavy metals that
reach the body through various pathways, including the intake of herbal pharmaceuticals, can lead
to metabolic disorders. For example, cadmium adversely affects the calcium metabolism, virtually
replaces bone calcium, leading to various conditions (osteomalacia, osteoporosis, hypercalciuria,
rheumatoid arthritis, etc.), replaces zinc in carboxypeptidase, the enzyme in the pancreas, and the
intestine responsible for protein digestion. The excess of copper could cause anxiety or agitation,
difficulty in concentrating, etc. In the case of lead accumulation, the acute symptoms are fatigue,
loss of appetite, irritability, insomnia, digestive disorders. Mercury generates memory, respiratory,
locomotor disorders etc. [5]
2. Potential sources of heavy metals in medicinal plants. Effects on the human body
The phenomena of soil pollution, more and more diverse and complex, determine the presence in
the soil of some toxic heavy metals (arsenic, lead, cadmium) that can reach different species of
medicinal plants. Sources of heavy metal pollution of the soil can be: excessive use of pesticides
(fungicides containing mercury, copper, arsenic, zinc etc.), industrial activities generating
sedimentary dusts containing heavy metals, emissions from road traffic, etc.
Depending on the type of soil and its geographical location, it may contain high amounts of heavy
metals in areas with intense industrial or agricultural activity, the main source of contamination
being anthropogenic activities or it may be deficient in them. High levels of metal concentrations in
the soil can also result from geological processes, but for the most part result from agriculture and
industrial activities.
Industrial pollution with heavy metal of the soils can lead to their passage in groundwater or
surface water as well as in vegetable crops, with negative influences on the health of the population.
Situations are known in which the loading of edible plants into chemical pollutants has increased
greatly due to soil pollution. Industry in various fields can contribute to the chemical pollution of
the soil by the deposition of pollutants spread in the atmosphere as in the case of lead or mercury.
[6]
According to the World Health Organization, in the past, the nutrients used in agriculture were a
clearly defined cycle, moving from soil to plants, from plants to animals and back into the soil.
Lately, however, this cycle has been ”circulated” by the use of chemicals, mostly synthetic
(fertilizers, biostimulators, pesticides etc.) to obtain higher amounts of agri-food products. Most of
these substances, being of an organic nature, also undergo a process of decomposition or
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biodegradation in the soil. They are metabolized by soil microorganisms that have a great ability to
adapt, using them as nutrients. As a result, chemicals used in agriculture and penetrated into the soil
disappear so that the soil can be re-treated.
However, this situation is not general for all chemicals, some being easier and others more
difficult to biodegrade. Thus, lead or mercury compounds (organo-metals) as well as arsenic acid
salts are difficult to decompose and tend to be persistently deposited in the soil. In the same sense,
organochlorine products are difficult to decompose, which is why they remain degrading products
in the soil for a long time, these substances having a long remanence in the soil.
Organochlorine pesticides, for example, persist in the soil after 5 years up to 5% of the amount
initially used. For some of these substances it is not known whether the decomposition intermediates
have a more toxic or less toxic action than the original. Under these conditions, the possibility of
absorption in plants is possible not only at the time of treatment or immediately after it, but also after
a very long time. [7]
Herbal food supplements obtained from contaminated raw materials (medicinal plants, plant
products) due to the presence of heavy metal residues in their composition can be a health problem.
The use of such products raises concerns regarding the safety of the combination in treatment,
especially for long periods.
Air can be a source of contamination, a way of transporting heavy metals and depositing them
on the ground and on plants (for example, the emission of lead from cars). Metal contaminants in
the air come mainly from industrial processes but also from means of transportation. The most
important of these are lead, mercury and cadmium, due to their increasing distribution in the
environment as well as to the fact that they accumulate both in the environment and in the human
body with the possibility of causing serious pathological alterations.
Numerous anthropogenic activities such as: combustion of coal, oil, production of non-ferrous
metals, production of steel and iron, production of cement, installations for waste gas treatment,
accumulation and incineration of waste, etc. lead to significant emissions into the air which may
contain different concentrations of heavy metals. The lead is a widespread pollutant in the air from
the industry for the extraction and processing of lead and its compounds, as well as from the exhaust
gases of motor vehicles using petrol with the addition of tetraethyl or tetramethyl lead as an antiknock agent. It is found in the atmosphere in the form of vapors and especially in the form of
suspensions. [8]
Penetrating in circulation the lead is found in small amounts in plasma, most of which is fixed in
red blood cells. Lead is mostly stored in the bones, especially in the long bones. About 50% of the
lead in the human body is found in the bone system and about 90% of the stored one. It is also stored
in hair, nails, etc. With age, some of the metabolized lead tends to accumulate in the soft tissues.
However, the most important phenomenon is the increased risk of lead absorption. Since lead is a
ubiquitous element, although it is not a bioelement, its absorption is inevitable. Up to certain load
levels lead is perfectly tolerated by the body. Exceeding these levels, without causing signs of
intoxication, lead, especially in children, can determine pathophysiological changes with
repercussions on the state of health, characterized by nonspecific disorders.
Increased absorption of lead in the body can be manifested by nervous disorders such as
irritability, insomnia, headache, digestive disorders such as loss of appetite, nausea, intestinal transit
disorders, abdominal pain, joint and cardiovascular disorders. [9]
Water can also be a source of contamination with heavy metal on plants, with heavy metal salts
(Mn, Co, Ni, Cr, As, Cd, Fe, Pb, Sn, Sb, Au, Ag, Cu, Hg) constituting a very serious form of pollution
for surface waters due to their toxicity and stability, which can cause disturbances in the biological
balance. Wastewaters used for soil irrigation is a source of contamination of edible plants that have
the property of accumulating heavy metals from soil. Thus, for example, lead can pass into food
chains and networks, being accumulated with varying intensities of different plant species depending
on its concentration in the environment. [10]
For the detection of heavy metals in our body, the most relevant is the analysis of the hair (tissue
mineral analysis). Blood or urine tests are inconclusive, as heavy metals build up in the fatty tissue,
hair and nails. Heavy metal poisoning is usually severe, rapid, and may be associated with recent
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exposure or ingestion of contaminated products. Symptoms of heavy metal poisoning include
cramps, nausea and vomiting, headache, sweating, confusion, altered ability to think, speak, walk,
convulsions, nervousness and emotional instability, insomnia, nausea, lethargy etc.
The effects of heavy metals on the body have consequences on important organs, they can
damage the functioning of the brain, lungs, kidneys, liver, blood composition, etc. In the long run,
exposure can lead to the gradual progression of physical, muscular and neurological degenerative
processes. [11]
3. Absorption of heavy metals in plants. Dosing methods
The dosing of heavy metals in various medicinal plant species can be found out by known analytical
methods, often by atomic absorption spectrometry (AAS). In principle, the method of atomic
absorption spectrometry determines the concentration of an element in a sample, by measuring the
absorption of electromagnetic radiation of a specific frequency and characteristic of the target
element, when it passes through a medium containing uniform free atoms of the sample, uniformly
distributed.
To carry out this analytical practice, several steps are taken. The analytical applications and the
advantages of atomic absorption spectrometry in the determination of heavy metals are numerous.
Atomic absorption spectrometry is a common method of analysis in general, and of trace analysis in
particular. It is used both for routine analysis and in research. The sensitivity of the method varies
from one element to another, usually remaining on the order of 1-100 g/cm3. In the analysis of
heavy metals, the method has a higher sensitivity than other current methods and low detection limits
for many of these elements, which is important in the analysis of traces and for the analysis of dilute
solutions (in order to eliminate interference). The reproducibility is generally good and ensures
adequate accuracy, the fields of use of the method are very varied and include a large part of the
practiced dosages of heavy metals from different types of samples (soil, water, air, plant extracts).
[12]
Heavy metals such as Cu, Ni, Zn, Mn, Cr, Cd, As etc. can be determined quantitatively from
different parts of the plant (leaves, flowers, fruit). Samples can be taken from polluted areas so that
they can be used as bioindicators if the soil is contaminated with traces of heavy metals.
Studies have shown that medicinal plants can absorb significant concentrations of heavy metals
from soil and contaminated atmospheres, induced by car traffic, but also by emissions-producing
industrial activities in the vicinity of land intended for their cultivation. Specially developed methods
for determining the content of heavy metals have allowed the successful application to many
matrices of plant products harvested from various medicinal species (rhubarb leaves, lavender
flowers or cherry stalks), all having an important role in phytotherapy. Rhubarb leaves and lavender
flowers are often associated in phytotherapy for their sedative and antispasmodic action and cherry
stalks for their diuretic action. The existence of heavy metals in these plant sources, exceeded in
doses compared to the maximum permitted limit, raises questions as to the safety in administration.
[13]
Side effects in the body do not occur with occasional administration. Prolonged use of cherry
stalk tea, for example, is recommended because it supports the normal functioning of the kidneys,
urinary drainage, elimination of excess water accumulated in the body etc., can be a factor of
insecurity in case of accumulation of excess heavy metals. Studies conducted by researchers in
various countries have shown a bioaccumulation of heavy metals in plants that when used for
medicinal or food purposes pose a health risk.
Pesticide residues and heavy metals have been detected through atomic absorption spectrometry
in various medicinal plant species. Contamination of the soil with the excess of pesticides used is
the main route of transmission to the plant of pesticide residues and heavy metals (Cd, As). The use
in irrigation of agricultural lands of some wastewater with content of heavy metals (Co, Cu, Cd, Pb)
insufficiently treated conduct to the accumulation of heavy metals in plants, and their content has
been associated with the induced anatomical changes. [14]
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Of interest in the conducted studies were a number of medicinal species sold frequently and used
in the treatment of various diseases, especially those recommended for a long time, time being one
of the factors that promote bioaccumulation.
Another aspect related to the capacity of plants to absorb heavy metals is that of their use in order
to restore to the agricultural circuit the lands degraded by various anthropogenic activities generating
emissions with high content in heavy metals. The importance of aromatic plant cultures has been
demonstrated in order to remedy sites contaminated with heavy metals. The most promising results
for phytoremediation of heavy metal contaminated sites have been identified in aromatic species of
the Poaceae, Lamiaceae, Asteraceae and Geraniaceae families. The volatile oil obtained from
aromatic crops used as phytostabilizers is not significantly contaminated with heavy metals, thus,
herbs can be used successfully for phytoremediation. [15, 16]
4. Conclusions
The use of medicinal plants in order to obtain food supplements, teas, tinctures or medicinal
preparations is based on the use of raw materials free of any type of contaminants. Due to the
presence of heavy metal residues in the composition of medicinal plants, health problems may occur,
the use of such products presents increased risks in terms of the safety of the combination in
treatment, especially for long periods. The analysis of the chemical composition of medicinal plants
and vegetal resources generally used as food or therapeutic raw materials is absolutely necessary for
their safety in their recovery. Determining the content of heavy metals in medicinal plants is a
priority especially for areas affected by industries generating heavy metal emissions, excessive use
of pesticides, irrigation of land with wastewater containing varying concentrations of heavy metals,
areas with heavy car traffic etc. , these being the main sources of contamination. The high absorption
/ bioaccumulation capacity of some aromatic plants is proved by the studies carried out, fact for
which are mentioned possibilities of using certain species as bioindicators of heavy metal pollution.
The high content of heavy metals in the soil poses a direct risk of soil pollution, affects the plants
that absorb them and implicitly have consequences for human health. If not properly recognized and
treated, heavy metal toxicity can lead to morbidity and mortality. Heavy metals such as Pb, Cd and
Hg have no beneficial effect on organisms and are therefore considered to be the main threats, as
they are very harmful to both plants and animals and humans. Excess heavy metals even have
mutagenic and carcinogenic properties, causing irreversible processes in the body.
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Abstract. This paper proposes a theoretical model for solving an indeterminate static system of
straight crane bars. Starting from the basic model, the algorithm involves drawing bending
moment diagrams for the considered model, writing the coefficients of influence and then the
matrix equation - the system of equations, with the help of which the basis of which the
unknowns considered are determined.
Keywords: indeterminate static system, coefficients of influence, Veresceaghin procedure.

Introduction
The theoretical model presented in the paper represents an algorithm for solving plane frames, statically
indeterminate. The method used is based on the linear elastic calculation. Determining the unknowns
involves writing the system of equations with the corresponding influence coefficients. To write them,
the areas described by the momentary equations for real-force loading must be known, as well as those
obtained by replacing the unknown data in the basic system with unit loads. In determining the
coefficients of influence, the Veresceaghin procedure is used.
The theoretical model
The proposed theoretical model is a five-bar planar system with embedding, figure.1. In reality, it is the
situation of a crane used to deserve certain economic activities

Figure 1. Theoretical loading model
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Straight bars 1, 2, …5 have lengths l1 , l 2 , l3 , l 4 and are characterized by axial moments of inertia

I 1 , I 2 , I 3 , I 4 and I 5 .
Starting from the chosen basic system, figure 2,

Figure 2. The proposed basic system
the associated system of equations is;

11 X 1  12 X 2  13 X 3   01

 21 X 1   22 X 2   23 X 3   02
 X   X   X  
32 2
33 3
03
 31 1

(1)

where:

11 ,12 , 13
 21 , 22 ,  23
 31 , 32 ,  33
 01 ,  02


X1 



 influence coefficients and X 2  unknown to the system.

X 3 

 03 

Trapezoid center of gravity
In order to determine the coefficients of influence, it is necessary to know the moment quotas,
measured in the moment diagrams for unit loads, next to the centers of gravity of the areas of the
moment diagrams obtained for the load with real force. The position of the center of gravity, figure 3
is given by relations 2:

Figure 3. Position of center of gravity of the trapezoid
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h1 

h 2b  B

3 Bb
(2)

h2 

h b  2B

3 Bb

Bending moment diagrams

Figure 4. Bending moment diagrams, actual load and unit loads
Based on the obtained diagrams, figure 4, the relations were written

Atr  

Q(2l1  l2 )l4
2

h1 

h 3l1  l 2

3 2l1  l 2

h2 

h 3l1  2l 2

3 2l1  l 2

(3)

(4)
Bending moment quotas Y1 and Y2 , measured in the moment diagrams obtained for the unit load are
shown in the figure below, figure 5.

Figure 5. Current odds
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Their values are calculated using relationships

Y 1 h2
l2

 Y1    h2
 l2 l4
l4
(5)

Y 2 h1
l2
  Y 2    h1
 l2 l4
l4
Coefficients of influence
In the following we will write the coefficients of influence like this:

 01 

Y 1  Atr
EI 4

 02 

Y 2  Atr
EI 4

 03 

Atr
EI 4

2
l2  l4
l2  l2    l2 




2
3  2  3
11 
EI 4
EI 3



12 

13 





 22 

11 

l22  l4
l3
 2
6 EI 4 6 EI 3

(7)

l2  l4  l2 
 
2  3
EI 4

12 

l22  l4
  21
6EI 4

(8)

l2  l4
l
1  2 1
2
 2
EI 4
EI 3

13  

l22  2l2 
l l   2l2 

  2 4 

2 3 
2  3 

EI 2
EI 4

 22 

l22
ll
1  2 4 1
 23  2  2
EI 2
EI 4


 33 

(6)

l2
l
l
 2  4
EI 3 EI 2 EI 4

l 23
l 2l
 2 4
EI 2 EI 4

 23  

 33 

l2  l4
l
 2   31
2 EI 4 2 EI 3

l22
ll
 2 4   32
EI 2 EI 4

l2
l
l
 2  4
EI 3 EI 2 EI 4

Writing the system given in relation 1 in the form of a matrix, thus
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 X1 
01


   X 2  02
 X 3 
03

(13)

where:

 11  12  13 
    21  22  23  - the matrix of the influence coefficients is obtained unknowns
 31  32  33 

X 1, X 2, X 3 .

Knowing X 1, X 2, X 3 the bending moments are written on each bar:
Bar 3
Bar 1

Bar 2

Bar 4

~
M  X 3  X 1l2  Gl1  0
~
M   X 3  X 1l2  Gl1

moments

X 1  N cos  T sin   0
X 2  G  N sin   T cos  0

forces

N cos  T sin    X 1  N   X 1 cos   X 2  G  sin 
N sin   T cos   X 2  G  T  X 1sin    X 2  G  cos
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~
M *  M  Tl 4

Bar 5

Conclusions
The elastic linear calculation applied in the paper, can be applied both for plane systems and for space
systems. In another future paper, also for this model, we will apply the method motions.
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Abstract: The distribution of profits and the coverage of losses of a company are regulated by
positive regulations for all legal forms of companies. They also regulate the issue of financial
reporting as a condition for profit sharing.
The distribution of profit is regarded as an accounting category created as a difference between the
income and expenses generated in the previous period, as it may contain the effects of the
application of certain International Accounting Standards (MPCs), or International Financial
Reporting Standards (IFRS), as well as International Financial Reporting Standards for small and
medium-sized entities (IFRS for SMEs).
Key words: Distribution, profit, cost, revenue

1. Introduction
In today's business environment, when marketability has reached an enormous scale, and internal
economic and technological relations have become extremely complex, the problem of corporate profit
sharing is gaining importance. The economic significance of the distribution of profits is to ensure the
continuous and contemporary flow of business operations of companies, that is, to ensure the final
resolution of expected expectations. Some regularity in the distribution of profit code, by legal form, of
different companies is necessary, and appropriate methods and requirements are required.
The legal aspect of profit distribution and loss coverage for different legal forms of companies is
regulated by the Companies Act and the founding acts of the companies. Otherwise, the profit of a
company is determined in the regular annual financial statements of the company, the adoption of which is
a prerequisite for the distribution of profit.
According to the Rulebook on the Chart of Accounts and the contents of the accounts in the Chart of
Accounts for companies, cooperatives and entrepreneurs, Account 340 - Retained earnings from earlier
years - is credited to accumulated retained earnings from earlier years, which as such is the subject of
distribution in the accounting of a company.
Accounting-wise, the subject of profit-sharing is, first and foremost, the accounting category created as
the difference between income and expenses generated in the previous period. Consequently, this category
may also contain the effects of the application of certain International Accounting Standards (MPCs), that
is, International Financial Reporting Standards (IFRS) and International Financial Reporting Standards for
Small and Medium-Sized Entities (IFRSs for SMEs). The following examples provide possible
accounting solutions for the distribution of profits by companies.
2. Profit distribution of a joint stock company
After the adoption of the financial statements, the general meeting of shareholders of the company decides
on the distribution of profits and coverage of losses. The profits of the joint stock company are allocated
to:
* Cover of losses carried forward from earlier years; and
* Legal reserves, if provided for by a separate law.
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If after such a distributed profit, a part of the profit remains for further distribution, the General
Meeting of the company may allocate it for the purpose for:
* Statutory reserves (determined by the articles of association of the company); and
* Dividend.
The share capital of a joint stock company may also be increased by the distribution of retained
earnings and reserves of the company available for these purposes. In other words, the profits of a joint
stock company can also be distributed to increase the capital of a joint stock company, clearly in
accordance with the Law. Therefore, retained earnings and reserves of a company can be transformed into
share capital only if the company has not shown a loss in the financial statements, on the basis of which
the decision on increase of share capital is made.
Example of distribution of profit for increase of capital and reserves: At the General Meeting of
Shareholders of the joint stock company, it was decided not to distribute the undistributed profit of earlier
years in the amount of RSD 2,450,000 for dividends, but for the following purposes, namely:
* Statutory reserves in accordance with the articles of association, in the amount of 450.000 dinars and
* Capital increase of 2.000.000 dinars.
The capital increase will be implemented by issuing a new issue of shares of 2,000 ordinary shares
with a nominal value of RSD 2,000. And, according to the mentioned Law, all shareholders have the right
to the action of the new issue on the day of the decision of the General Meeting of Shareholders. Namely,
for each share already owned, they receive one more from the new issue, and the decision to increase the
capital will be duly registered in the competent APR register. At the same time, the business of
distributing profit accounting is carried out by posting through a diary, as follows:
340
322
300

Retained earnings of earlier years
Statutory reserves
Share capital

2,450.000
450.000
2,000.000

Profit distribution at the decision of the General Meeting of Shareholders

After the decision on dividend payment is made, the shareholders become creditors of the company for
the amount of the related dividend. Otherwise, the dividend on the shares is paid to the shareholders
according to the rights arising from the type and class of shares they already own on the day of the
dividend, in proportion to the number of shares held in the total number of that class.
It should be noted that the Law, as well as the regulations in the field of accounting, does not prescribe
a deadline within which a company is required to distribute results or cover losses. Therefore, the profit
can remain undistributed, that is, the loss is uncovered. Consequently, a company can distribute a portion
of the profits while remaining unallocated.
Accordingly, the right to a dividend, as a property and status right, must never be exercised, so that if a
joint stock company does not make a profit, this right remains only a hypothetical right. Even if a jointstock company makes a profit, the general meeting may decide not to distribute dividends, to keep the
profit generated undistributed, or to be used for other purposes.
When it comes to the distribution of dividend income, it is very important to determine the dividend
day. The list of shareholders who are entitled to dividends is organized according to the records of
shareholders in the Central Registry of Securities on a particular day, and the day on which the list of
shareholders entitled to dividends is called the day of dividend. Otherwise, in accordance with the
Companies Act, the dividend day can be determined in two ways:
* The Articles of Association of the Company, which determine the date or manner of determining the
dividend date and
* If the statute does not specify the day or method for determining the dividend day, that day is defined
by the decision on payment of the dividend, whereby the company cannot designate an earlier day as
the dividend day.
The day of the shareholders, which establishes the list of shareholders with the right to participate in
the session of the General Meeting, falls on the tenth day before the date of the meeting.
The dividend is usually paid out to the shareholders in cash, but it is also possible to pay in shares,
which is used to keep capital in the company.
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Example of distribution of profit in dividends to shareholders: At its regular session held on April 27
of the current year, the General Meeting of Shareholders adopted the decision on distribution of profit as
of December 31, 2010. of the previous year, so that the amount of profit (the profit generated by the
operations of the company in the previous year) in the amount of 25,300,000 dinars is allocated to:
* Dividends to shareholders in the gross amount of 18.100.000 dinars, in the gross amount of 135.00
dinars per share, which is paid to the shareholders from the Unique register of shareholders of the
company a. d. Central Registry, Depository and Clearing of Securities; and
* The rest of the profit in the amount of RSD 7,200,000 remains unallocated, with the dynamics and date
of payment of the dividend being subsequently determined by the Executive Board. Of course, this
transaction is also followed by the accounting of the company by appropriate posting, which follows:
340
461
489

Retained earnings of earlier years
Dividend payables

18,100.000

Other liabilities for taxes, contributions, other duties
Profit distribution at the decision of the General Meeting of Shareholders

15,385.000
2,715.000

It is noticable that the payment of profits to shareholders with limited liability must be consistent with
the provisions of the Companies Act, in particular those relating to the payment of dividends and interim
dividends to shareholders.
In accordance with the manner in which joint stock companies regulate the distribution of profits, the
General Meeting of Shareholders has the opportunity to distribute for:
* coverage of losses from earlier years,
* legal reserves, if provided for by a separate law,
* statutory reserves and other reserves, if provided for in the articles of association,
* dividend,
* participation of employees and board members and
* other purposes established by the founding act.
A limited liability company may, by founding act, stipulate that the payment of profits shall not be
made in proportion to the share of members in the share capital of the company.
At the time of the decision on profit distribution, posting of that distribution, and then the payment of
dividend in the books of company B, was made through the log like this:
340
461

Retained earnings of earlier years
Dividend payables

750.000
750.000

Profit distribution at the decision of the General Meeting of Shareholders

461
241

Dividend payables
Current (business) account
For payment of dividend on bank statement no.

750.000
750.000

Example of dividend distribution by a subsidiary to a parent company: Company A holds a 30%
interest in Company B's capital. Company B reported a profit for the previous year in the amount of RSD
5,000,000. The decision on distribution of part of accumulated profit of 2,500,000 dinars was made in
April of the current year, but the payment to the current account of member A was made in May of the
current year in the amount of 750,000 dinars, which belongs to him from the part of paid profit (2,500,000
x 30%).
Entry in the books of company A at the moment of making the decision on profit distribution and then
dividend payment was made as follows:
220
660
241
220

Dividend receivables
750.000
Financial income from main and subsidiary legal entities
Based on the profit sharing decision
Current (business) account
750.000
Dividend receivables
For payment of dividend on bank statement no.
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Note that entities applying IFRSs and IFRSs to SMEs recognize dividend income when the owner's
dividend rights are determined. This means, in other words, that the moment of recognition of dividend
income is not the moment of actual receipt of money or other assets, but the moment when the dividends
are appropriately approved for distribution, that is, when the right of the owner to receive the dividend is
established. And that is the moment when the dividend distribution decision is made, which consequently
precedes the moment of dividend payment
Pursuant to the Rulebook on the Method of Recognition, Valuation, Presentation and Disclosure of
Positions in Individual Financial Statements of Micro and Other Legal Entities, dividend income is
recognized in the amount of accrued income, that is, in the amount attributed to dividends to share capital.
So, if Company A is a micro-legal entity in the above example, it would have only one posting item,
that is, it would not post the decision on dividend distribution, but only the payment made, that is:
241

Current (business) account
750.000
Financial income from main and subsidiary legal entities
For payment of dividend on bank statement no.

660

750.000

Example of dividend distribution to members of the company to legal entities: At the regular annual
general meeting of shareholders of the company in March this year, it was decided to distribute the
undistributed profit of the company in the amount of RSD 1,200,000 for:
* statutory reserves of 400,000 dinars and
* 2 members of the company (resident legal entities) of 400,000 dinars each.
340
322
4610
4612

Retained earnings of earlier years
Statutory and other reserves
Dividend payables (member of company A)
Dividend payables (member of company B)

1.200.000
400.000
400.000
400.000

Profit distribution at the decision of the General Meeting of Shareholders

Example of dividend and interim dividend distribution: 1. A limited liability company for the previous
year made a profit of 1,200,000 dinars and has no retained earnings from previous years. At the regular
annual general meeting of shareholders of the company in March of the current year, the decision was
made to distribute the profit to the founder, to whom it was paid to the founder as a legal entity in April.
Also in June of the following year, the General Meeting of Shareholders decided to pay inter-dividend
for the current year in the amount of RSD 420,000. This decision was made on the basis of the estimated
estimated profit and loss for the current year, in which the company presented estimated profit. By paying
off the dividend, the liquidity of the company is not compromised because the company has enough free available funds to pay.
1

340
461

Retained earnings of earlier years
Dividend payables

1,200.000
1,200.000

Profit distribution at the decision of the General Meeting of Shareholders

1a

461
241

2

723
461

2a

461
241

Dividend payables
Current (business) account
For payment of dividend on bank statement no.

1,200.000

Employer personal income
Dividend payables
Based on the decision to pay between dividend
Dividend payables
Current (business) account
For payment of dividend on bank statement no.

420.000

1,200.000

420.000
420.000
420.000

3. Profit distribution in a partnership society
In accordance with the current law, a partnership company is a company founded by two or more partners
who are jointly and severally liable with their entire property for the company's obligations. Partners in the
company acquire shares in proportion to their contributions, unless otherwise stipulated in the contract of
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incorporation. The applicable law of the Company is distributed between the partners in equal shares,
unless otherwise stipulated by the founding agreement.
Example of distribution of profits to partners: In the financial statement for the previous year, a
partnership company with two partners (physical persons) made a profit of 900,000 dinars. The decision on
the distribution of profit in the current year envisages that a part of profit in the amount of 600,000 dinars
will be entered into the company as an increase in stakes (300,000 dinars for two partners), and that the
rest of 300,000 dinars in gross amount will be paid for the needs of the partners as a dividend in the
amount of 150,000 dinars each. The dividend on the partners was paid.
1

340
3021
3022
461
489

1a

461
489
241

Retained earnings of earlier years
The stakes of the partner A
The stakes of the partner B
Dividend payables
Other taxes, contributions and other duties
Profit distribution at the decision of the partners
Dividend payables
Other taxes, contributions and other duties
Current (business) account
For payment of dividend on bank statement no.

900.000
300.000
300.000
255.000
45.000
255.000
45.000
300.000

We emphasize that the income that the founders, ie members of a company, earn as a shareholder in the
share capital of the company is a tax treatment of income from capital, which is taxed at the rate of 15%. In
our example, 15% was calculated on the gross amount of dividends distributed in the amount of RSD
300,000.
4. Profit distribution in a limited partnership
A limited partnership is a company with at least two members, at least one of which is liable unlimited
jointly and severally (complementary) and at least one is liable limited up to the amount of its unpaid or
unpaid role (commander). Under applicable law, commanders and complementaries participate in the
profit sharing of the company in proportion to their shares in the company, unless otherwise provided by
the founding act.
Example of profit sharing in a limited partnership: A profit of 90,000 dinars was made in one limited
partnership. To the complementary (natural person) on the basis of the share in profit the amount of 30,000
dinars belongs, and to the commander (legal entity) the amount of 60,000 dinars. According to the
decision, both the Commander and the Complementary will use the associated amounts of profit to
increase their stake, and the accounting records this as follows:
1

340
3021
3022

Retained earnings of earlier years
Stakes (complementary)
Stakes (Commander)
Profit distribution at the decision of the partners

90.000
30.000
60.000

5. Conclusion
It follows clearly from the foregoing that in the distribution of profits in a given company, in addition to
claims from the point of view of the owner of the capital, as a claim from the point of view of an inviolable
right, one should primarily bear in mind the company in which the distribution and distribution of profits
are made and regulations that tangent to this economic, accounting material and, of course, the constancy
of economic conditions, as well as all other moments relevant to the determination of the appropriate profit
distribution system. Only then will it be possible to quickly and accurately obtain all the necessary
information for the relevant behavior of the owner of the capital.
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Abstract. Emphasizing the links between soil and water quality, food production, biodiversity
and carbon sequestration have attracted many scientific commentaries, and our proposal for a
holistic approach to causal relationships in proportion to achieving soil quality and conservation
goals reconciles soil productivity and sustainability. Thus, the present research highlights the
evolution but also the relevant challenges in agricultural productivity as a result of adaptation to
climate change and presents an analysis on the application of a new systemic concept in direct
relation to the need for adaptation. The development of a more responsible conceptual
framework in agricultural systems to mitigate the impact of undesirable results can be an active
connecting factor as a step in the evolution of a sustainable production farm. The relevance of
this study lies in the interconnectivity of measures to adapt to climate change in agricultural
systems in soil treatment to reduce greenhouse gas emissions. The data sources form a symbiosis
between forecasts and developments related to the vision of the CAP in addressing the two
themes environment and soil that should confirm in our opinion the same standard.
Keywords: soil, environmental, carbon emissions, conservation

Introduction
Union policy is consistent with regard to the conservation, protection and improvement of the quality of
the environment, the protection of human health, the prudent and rational use of natural resources,
promoting measures at international level to deal with global environmental problems and, in particular,
combating climate change. Knowledge of soil carbon content, as well as other key soil characteristics,
is the starting point for every soil manager to make decisions about proper and sustainable soil
management practices.
Soil degradation, but also its causes and impact, can be cross-border. Soils play a major role in the
nutrient, carbon and water cycle, and these processes are clearly not constrained by physical and political
boundaries. While half of the carbon stocks in the soil are in Sweden, Finland and the United Kingdom,
the flows have a much wider and transboundary impact on the climate. The EU is the world's second
largest emitter of greenhouse gases from drained peatlands, with 99% of these emissions being caused
by 16 out of 28 Member States, where peat is mainly present.
In 2016, 72.7% of EU agri-food products were traded between Member States. Globally, 3.2 billion
people are directly affected by degraded soil. Polluted soils not only cause a loss of biodiversity, but
also reduce soil productivity and fertility and can have an impact on human health through direct
inhalation exposure, skin contact, ingestion or indirect exposure through food intake of contaminated
food or drinking water.
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Whereas global food demand is projected to double by 2050 and will require increased world food
production amid pressure on natural resources as climate change has a major impact on agricultural
activities, for example by reducing crops, due to the lack of water affecting local agricultural activities
in the poorest countries; I. whereas the proportion of deforested land and the resources used for the
production of animal feed, meat and biomass for biofuels has increased, which has made a significant
contribution to global speculation in agricultural commodities, C 285 E / 70 Official Journal of the
European Union European Parliament 21.10.2010 EN Thursday, 26 November 2009 amid pressure on
natural resources as climate change has a major impact on agricultural activities, for example by
reducing harvests due to lack of water affecting local agricultural activities in the poorest countries; I.
whereas the proportion of deforested land and the resources used for the production of animal feed, meat
and biomass for biofuels has increased, which has made a significant contribution to global speculation
in agricultural commodities, C 285 E / 70 Official Journal of the European Union European Parliament
21.10.2010 EN Thursday, 26 November 2009 amid pressure on natural resources as climate change has
a major impact on agricultural activities, for example by reducing harvests due to lack of water affecting
local agricultural activities in the poorest countries; I. whereas the proportion of deforested land and the
resources used for the production of animal feed, meat and biomass for biofuels has increased, which
has made a significant contribution to global speculation in agricultural commodities, C 285 E / 70
Official Journal of the European Union European Parliament 21.10.2010 EN Thursday, 26 November
2009
The development of the world economy has some of the biggest effects in changing the view of
consumption when it comes to food. Consumers no longer go to the first manufacturer, covering a
distance of time until it, but they know who they are addressing, they choose to buy and consume a
certain product they want, using a direct access path to satisfy this desire. .
In an age where consumption cannot be measured only as an economic indicator, the way in which an
agricultural product is sold to us attracts interest depending on the recipient to whom it is addressed.
The receiver knows that he is chosen to be presented with an agricultural product, for example given the
real situation of the COVID 19 pandemic, large agricultural producers but also small producers with
production farms by categories of vegetables, fruits and fruits were forced to address the consumer with
all products packaged, sealed, as a sign of concern to sell fresh and clean products to consumers.
Hence the question of how these product packaging measures will be reflected in the packaging
collection system.
The role of the producer is reversed to ensure those packages that maintain the quality of packaged
products in phytosanitary conditions according to the regulated norms, but also to calculate how much
they have to invest in agricultural production packaging products insofar as this processing is not fully
outsourced.
The health of the land has an effect on the health of agricultural production.
Sustainable consumption at the farm gate leads, in some cases, to accumulating surpluses, putting
effort on storage space and, for high perishability, increasing food losses.
A system cannot be maintained for long periods of time if every year we lose soil by erosion and do not
use substances that are harmful to the environment, in our case pesticides.
We recognize nature as an extremely complex ecosystem and look at agricultural systems in the same
way. Thus, we realize that if we change one element - we inevitably affect the others as well. sustainable
development means combining long-term business success with environmental protection and social
responsibility.
Only high-tech agriculture, which preserves and improves soil fertility and its productive potential,
is able to ensure the sustainability of cropping systems and protect the quality of the environment.
In the same consistency of ideas, fertilization is one of the main technological levers for preserving and
/ or restoring soil fertility, by permanently renewing the natural fund of chemical and organic substances
necessary for plant growth and development.
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Nitrogen fulfills essential functions in plant physiology, being indispensable in having an overwhelming
role in crop productivity and the quality of agricultural products and the environment, increasing the
number and weight of fruits, crop productivity increases plant protein content.
Abundant and unilateral nutrition with nitrogen prolongs the vegetation period of crops, reduces the
resistance of plants to frost, worsens the quality of soils and surface and deep waters.
Phosphorus is one of the essential elements of life, the only one capable of capturing and providing the
energy needed in metabolic processes, being essential in the formation of the seeds of the future harvest.
Potassium is essential for the growth and development of plants because it intervenes in the synthesis of
chlorophyll, from an agronomic point of view it increases disease resistance.
1.1. Decreased soil fertility
Studies conducted by the specialist in soil science, environment have shown that there is no palm of
cultivated land that does not suffer more or less due to a phenomenon, an excess of acidification
treatment, decrease in humus content chemical pollution.
This situation can be aggravated by the cultivation of the land by ear as well as the expansion of
agricultural systems then abandoned, the disappearance of villages
In fact, the problem arises in the reduction of biodiversity, pollution with nitrates, phosphorus, organic
substances, surface and deep water and soils. a contemporary phenomenon, with very few exceptions
we eat what the agricultural producer offers us.
Indicators for sustainable agriculture. Cultivate sustainably with respect for the land. Here are some
pointers that we take into account. We use the resources we have, we adapt, and we base our decisions
on them. We do not apply standard recipes - we apply recipes suitable for our situation. To support this
demand, agriculture must develop sustainably and investment in European agricultural production must
be increased to meet it.
In general, sustainability involves controlling the use of resources and not increasing public
awareness and confidence about the benefits and safety of using plant protection products but also
protecting the environment and natural habitat by recommending new, advanced and sustainable
solutions. protection of agricultural crops.

2. LITERATURE REVIEW
Innovation and research in the agricultural system in general and in particular in the area of crop
protection, is a neuralgic point in continuous ascent. The aim is to conserve resources, being primary in
maintaining healthy crops, and secondly to provide high quality food, in order to maintain a competitive
agricultural economy. What is the role of pesticides in providing affordable food and increasing global
economies?
A key element in integrated pest management, pesticides are essential for the development of a
sustainable and productive agriculture. pesticides is the monitoring of local products of plant origin
(vegetables, fruits and cereals), in terms of compliance with applicable law, regarding the use of plant
protection products and compliance with Regulation (EC) no. 396/2005, regarding the content of
pesticide residues applied to or from food products and food of plant origin for animals, with subsequent
modifications and completions.
In that regard, it must be borne in mind that, according to the third paragraph of Article 288 TFEU,
'the Directive shall be binding on the Member State to which it is addressed as regards the result to be
achieved, leaving to the national authorities the competence as to form and means'. In the light of the
foregoing considerations, it is necessary to examine whether or not the imposition of conduct monitoring
the monitoring of pesticide residues at State level precludes the application of the general arrangements
in accordance with the provisions of Commission Directive (EU) 2019/782 of 15 May 2019. amending
Directive 2009/128 / EC of the European Parliament and of the Council as regards the establishment of
harmonized risk indicators, in order to: a) reduce dependence on the use of pesticides; b) reducing the
risks and effects of pesticide use on human health and the environment; c) promoting integrated pest
management and alternative approaches and techniques, such as alternative non-chemical methods for
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pesticides; d) the calculation of harmonized risk indicators measuring the progress made in achieving
those objectives, enabling risk management and reporting at national level,
Taking into account the assurance of entry into force by September 5, 2019 at the latest, according
to the provisions of art. 2 para. (1) of Directive (EU) 2019/782, leads to: a) harm to human health and
the environment through the use of plant protection products; b) damage to crops and the environment
through the use of plant protection products by unauthorized persons; c) maintaining dependence on
pesticide use, improving the governance of European soil resources to ensure healthy and productive
soils for a safe food world and to support other essential ecosystem services.
This will be done by building awareness-raising actions and contributing to capacity building,
harmonization of methods, measurements and indicators for sustainable management and protection of
soil resources.
2.1. Organic farming, soil health and climatechange
Many management practices used in organic farming (e.g., minimal tillage, return of crop residues to
the soil, use of cover crops and rotations, and better integration of nitrogen-fixing legumes) increase
biologically available MOS and the beneficial activities of soil microbes and invertebrates, improves
the physical properties of the soil, reduces the potential for disease and increases plant health.
Carbon dioxide is a greenhouse gas, and rising levels in the atmosphere are responsible for climate
change. Organic farming has the potential to help mitigate the negative impact of climate change by
capturing atmospheric carbon in the soil. Some evidence has shown that organic farming systems
capture up to 450 kg more atmospheric carbon per hectare per year through CO2 bound in the SOM. A
synthesis of 15 years of research reveals an increase in organic carbon in the soil surface (+ 25%),
microbial biomass (+ 32%) and activity (+ 34%) and a change in microbial communities with the
conversion from plowing to plowing. reduced tillage. Additional application of composted manure
increased SOC by 6% compared to the application of pure sludge with low impact on soil microbes.
The overall results of the study indicated that COS stocks were 3.5 tonnes per hectare higher in
organic farming systems than in non-organic systems. However, the differences observed in the stock
of SOC in organic and non-organic agriculture seem to be mainly influenced by the practices of mixed
agriculture, ie animal husbandry plus crop production, which is characterized by the recycling of organic
matter through manure and legumes. fodder in crop rotation. These measures are intrinsic to organic
farming, but can, in principle, be applied to any system of agricultural production.

Figure 1. CAP funding across EU-27 (2014-2017) in%
Source: databased from AGRIDATA - European Commission
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In the methodology for determining carbon stocks, taking into account the study of subsidies and the
impact of agricultural activities on agricultural holdings compared to production as shown above, we
also considered the analysis of stocks by climate, soil type, degree of agricultural activities per ha , soil
works. In the case of the IPCC methodol-ogy [15] we used the calculation rule of the soil carbon stocks,
for the reference use of the CSR land, as well as the real use of the CSA land from the activity of the
vegetation on the ground (cultivated per ha) as well as above the ground. (realized production)

Figure 2. Map of the level of risk for soil biodiversity
In the implementation of its Biodiversity and Farm to Fork Strategies and to reverse soil, water and
air pollution and biodiversity loss, the Commission will take additional actions to reduce the overall use
and risk of chemical pesticides by 50%, the use of more hazardous pesticides by 50% and the sale of
antimicrobials by 50% by 2030. It will also act to reduce nutrient losses by at least 50%, while ensuring
that there is no deterioration in soil fertility. All this will support the development of alternative and
more environmentally friendly agricultural practices that would reduce soil pollution and foster soil
sustainable management in agriculture.
3. Method
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. The counterfactual impact assessment method will be applied at the level
of micro-data specific to those instruments relevant to this field of smart specialization, for which the
methodological conditions are met, in order to allow quantification of the extent to which a particular
funding instrument produces the desired effect. The analysis of the information collected is guided by
the theoretical assumptions developed in the initial phase in order to make progress in reducing
greenhouse gas emissions in agriculture, foreshadowing a development of the theory of change in the
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sense that the obligations of adaptation to climatic conditions will generate the adaptation of agricultural
systems. Thus, in the analysis, the pattern of change identified on an empirical basis will be compared
with the pattern anticipated by theoretical hypotheses (pattern matching).
CSi = SOC + CVEG × A
where
CSi = amount of carbon per unit area associated with land use
SOC = amount of organic carbon in the soil) measured as mass of carbon per hectare
CVEG = soil organic carbon stock (measured as mass of carbon per hectare)
A = coefficient of the area in question (measured as number of hectares per unit area
SOC = SOCST × FLU × FMG × FI

(1)

where:
SOCST = the standard amount of organic carbon in the soil in the 0-30 cm layer at the surface of the
land (measured as mass of carbon per hectare);
FLU = land use factor reflecting the difference between the amount of organic carbon in the soil
associated with the type of land use, compared to the standard amount of organic carbon in the soil;
FMG = the management factor that reflects the difference between the amount of organic carbon in the
soil associated with the management practices in principle, compared to the standard amount of organic
carbon in the soil;
FI = input factor reflecting the difference between the amount of organic carbon in the soil associated
with different levels of carbon inputs to the soil compared to the standard amount of organic carbon in
the soil
Factors is in Table 7.1 Annex V to Directive 2009/28 for agricultural land clay soils with low activity,
land use, full / low / medium / high plowing with fertilizer / without fer-tilizer, we will have
SOC1a = 63 × 0.8 × 1 × 0.95 = 47.88
SOC2a = 63 × 0.8 × 1 × 1 = 50.4
SOC3a = 63 × 0.8 × 1 × 1.37 = 69.04
SOC4a = 63 × 0.8 × 1 × 1.04 = 52.42
Then: CVEG = CBM + CDOM
with CDOM the value 0 may be used, except in wooded areas with a crown of more than 30% excluding forest plantations
CBM = CAGB + CBGB;

CAGB = BAGB ×CFB;

CBGB = BBGB × CFB

for agricultural land, perennial crops and forest plantations, the value for BAGB = weight of live biomass
above ground (measured as mass of dry matter per hectare); BBGB represents the average weight of
living biomass in the soil during the production cycle. For CFB the value of 0.47 is used, it results
CS1 = 47.88 + 0.47 (BAGB + BBGB) × A

Results
Public interest in healthy food, protection from disease and cultural interest in parks, natural habitats
and wildlife, broadens to the whole society the stakeholders with an interest in healthy soils and their
sustainable management.
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Figure 3. Crops Structure of production.
Source Eurostat data
Climate benefits in five promising areas: restoration and re-humidification of peat, agroforestry,
maintenance and development of organic soil carbon (SOC) on mineral soils, SOC management on
grasslands and carbon audit on animal farms. It also explored how a widespread adoption of carbon
agriculture can be triggered in the EU. The study concludes that results-based carbon cultivation can
make a significant contribution to the EU's efforts to address climate change, with benefits in terms of
carbon capture and storage and other side benefits, such as increased biodiversity and ecosystem
conservation. In order to develop and adapt the CAP measures to support efforts to mitigate and adapt
to climate change at European level, action against climate change has been included in one of the three
new main objectives of the CAP, as follows: sustainable food production; sustainable management of
natural resources and climate action; and balanced territorial development. These three objectives cover
the entire CAP, both Pillar 1 and Pillar 2, which means that climate action has become a target for both
pillars for the first time (Figure 3) and balanced territorial development.

Figure 4.Utilized agricultural area by categories
Source Eurostat data
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Climate-friendly land use and management practices, including investment in climate action, as well
as capacity building are supported by a mix of mandatory and voluntary instruments. To ensure
ecological sustainability in agriculture, constraints must limit the intensification of production and land
use should be managed so that cultivated land limits the dissipation of nutrients (Henderson and
Lankoski, 2020). (Figure 4)
Soils and land play an important role in the circular economy, as they store mineral materials, but
also provide renewable and bio-based resources. Their role in closing biogeochemical cycles for water,
nutrients and carbon is crucial. As the formation of topsoil and the recovery of land and soil quality are
extremely slow processes, soils can be considered essentially non-renewable resources. Therefore, the
sustainable recovery and reuse of land and soil is necessary to ensure the future provision of natural
resources and services for a growing global population. The circular economy provides a framework for
the management of natural capital, including land and soil, mineral resources, fossil fuels,
Table 1. EU Climate targets, part of the Climate and Energy Framework for now, next 10 year
2020 Climate
20% cut in GHG emissions
(from 90's levels)

2030 Climate
before
40% cut in GHG (from 90's
levels)

2030 Climate
after
55% cut in GHG (from 90's
levels)

Source: EU Energy, Climate change, Environment

Greenhouse gas emissions from fertilizer use are one of the main sources of non-CO2 emissions in
agriculture and should therefore be a top priority in reducing GHGs.
Thanks to innovative agriculture, even the application of fertilizer can be adjusted so that it fits almost
perfectly with the needs of crops in space and time. But what are the costs as time that represents
sustainability as a notion of time is a test of forecast that we will qualify by research based on individual
parameters. The quantity and quality of fertilizer can be aligned with plant phenology, input and output
mineral flows and administered at the right time, place and depth. In this way, the amount of fertilizer
can be reduced and, at the same time, avoiding the leakage and leakage of unabsorbed minerals.
Nitrogen fixing plants included in crop rotation or in the production system (grass mixtures) are a
biological substitute for nitrogen fertilizer by using atmospheric nitrogen (N2) as a source and making
it available to the plant. Environmental benefits include reduced nitrate leaching, increased food sources
for pollinators, greater structural diversity of agricultural land, and improved soil fertility.
Table 2. Impact indicators
Common wheat and
spelled
French
30.0
Germany
17.4
Poland
8.4
Romania
7.8
Bulgaria
4.6
Others
31.8

Grain maize and
corn-cob-mix
Romania
24.9
French
18.5
Hungary
11.8
Italy
8.9
Spain
6.0
Others
29.9

Barley
French
Germany
Spain
Denmark
Poland
Others

24.7
20.9
13.3
6.6
6.1
28.5

Rye and winter cereal
mixtures (olive)
Germany
37.4
Poland
30.9
Denmark
10.3
Spain
3.7
Sweden
2.6
Others
15.2

Oats
Poland
Finland
Spain
Sweden
Germany
Others

17.7
16.8
11.6
9.6
7.5
36.8

Source: Eurostat data

As can be seen in Table 2, there are large reports between countries such as France and Germany
compared to others in production, which assumes that the productivity related to greenhouse gas
emissions would be in the same proportion, but the ratios are not in the same consensus. in organic
production, so the higher the productivity, the more the ratio of adaptation to climate change is
apparently more beneficial and not the other way around.
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Conclusions
And yet agriculture as a science has always been a key branch in the development of any society in the
economy. The beginnings of agronomic development date back to 1934 and were later found in the
science of the practical application of the study of wintering. But, given the magnitude of the impact
and the complex effects of agriculture, we can say that the implications have a withdrawal effect being
in close interdependence decreases, for example, low hay production, leads to lack of feed, improper
application of sowing leads to costs high and low production.
Soil loss / degradation is considered a source of emissions that contribute to climate change.
Consequently, carbon sequestration payments would be opportunities for farmers to benefit from the
emerging carbon market. The new Soil Strategy should highlight that the climate and biodiversity crisis
is competing and has the same solutions: good agricultural practices that focus on preventive and
restorative measures such as organic farming, agroforestry, regenerative agriculture or agroecology,
mixed crop farming, precision agriculture, low pollution. In terms of soil restoration, protection is better
and more cost-effective than remediation.The aim is to revise the CAP to ensure coherence with the
future Soil Strategy, but also to establish good agricultural practices and ensure their coherence with
other EU policies. There was therefore a consensus that the 4 in 1000 initiative is not feasible, that
carbon cultivation is not necessarily sustainable and only humus certificates are relevant to the climate,
leading to the need for the CAP to encourage humus accumulation and soil fertility. One document
included a proposal for the successful implementation of a soil directive, by identifying existing
measures, collecting them and generating a comprehensive soil framework that would bring consistency
and improve implementation without increasing the number of mandatory obligations legal view.
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Abstract. The continuous adaptation to the changes brought by new technologies in society
and the rapid integration of intelligent tools in the business processes are essential for obtaining
the competitive advantage in the market by offering companies the ability to move from
operations to innovation. Cloud computing provides the companies the innovative technologies
for connected and smart businesses. Although the Internet access of companies in the European
Union is high (98% of companies), the average use of cloud computing in 2021 was only 41%.
The purpose of the article is to evaluate and compare the use by enterprises in European Union
countries of cloud computing services. The results indicate that within the 27 Countries of the
European Union, the stages of use of cloud computing services in enterprises recorded
significantly different levels from one state to another, both in 2020 and 2021. A negative fact
is to maintain the gap between the states with the highest shares of companies using cloud
computing services, Sweden and Finland (75%), and those with the lowest shares, Romania
(14%) and Bulgaria (13%).
Keywords: cloud computing, digital strategy, European Union

Introduction
The digitalization is profoundly changing companies' methods of producing and delivering goods and
services and offering new perspectives for business and entrepreneurship. Trașcă et al. (2019) mention
that digitalization is an important ingredient for increasing the added value generated by SMEs and
digitalization tools contribute to the economic performance of firms.
The challenges posed by the large volume of data, the high costs related to the IT infrastructure
(hardware, software, specialists) can be overcome by companies by joining cloud computing, which
offers more accessibility, scalability and flexibility. With the help of cloud computing service
providers, companies can access the computing applications and resources needed to run their
activities by paying only for what they need.
Depending on the volume of management required by the customer and the level of security provided,
there are the following types of cloud computing:

46

Journal of Research and Innovation for Sustainable Society (JRISS)
Volume 4, Issue 1, 2022
ISSN: 2668-0416
Thoth Publishing House

a) Public – the cloud provider offers at its headquarters the computing infrastructure and offers
the services requested by the customer through the internet. The correct implementation of the
public cloud leads to a level of Security similar to that of the private cloud
b) Private – the cloud provider offers, according to the customer's wishes, the computing
infrastructure either on its premises or on-site. The level of Security and control is high.
c) Hybrid—the combination of the public and private clouds
d) Multi – cloud – the use of multiple cloud computing and storage devices in a single network
architecture.
Depending on the services offered by the cloud computing provider to its client, the following models
of cloud computing services meet:
a) On – premise – the data center is owned by the customer. The advantage is ensured by the
maximum control over the IT infrastructure, but the service is expensive in terms of time and
money.
b) Infrastructure-as-a-Service (IaaS) - the cloud computing provider owns the physical
equipment, and the customer can use the resources and services shared via the Internet.
c) Platform-as-a-Service (PaaS) - the cloud computing provider manages and maintains the IT
infrastructure, the user has access to the creation and implementation of applications.
d) Software-as-a-Service (SaaS) - the cloud computing provider provides customers with a fully
managed application (development, maintenance, update) and payment is made according to
use.
Moving away from traditional business models makes the cloud supportive in the digital
transformation of the business, and the solutions offered involve minimizing costs, accessibility,
effectiveness, reliability and competitive advantage.
The investments in the digitalization of the economic environment are undeniable given the support
offered by digital solutions to economic and social progress. At EU level, in 2015, the Strategy for the
creation of the Digital Single Market with a multiannual application was developed and which has as
its main objectives the full exploitation of the digital economy, online access across Europe for
consumers and businesses, suitable conditions for the development of digital networks and services
(European Commission, 2015).
Despite the legal framework and the benefits of cloud computing, the use of cloud computing
solutions in business among businesses in the European Union is not unanimously appreciated. In this
context, the paper examines the adoption of cloud computing in the EU business environment through
a cluster analysis that highlights the group of countries whose enterprises are hesitant to use cloud
computing technology and investigating the reasons behind these hesitations. Thus, the first part of the
study focused on identifying and analyzing the similarities and disparities between EU Member States
in terms of the share of cloud computing services (CCS) use in 2020 and 2021, and the second part of
the study aimed at identifying Romania's position and performance in relation to EU Member States
on the use of cloud computing services.
1. Data series and methodology
Taking into account the objectives of the research, the main data sources used were the series of data
on the share of enterprises using cloud computing services (CCS) in EU member states, as well as use
of cloud computing services in enterprises, by type of cloud service, in enterprises using cloud
(Eurostat, 2022).
On the basis of these data, two indicators were selected for benchmarking the results of EU
Member States and their ranking on the share of the use of CCS in companies, as well as ten indicators
(Table 1) for the analysis of similarities and disparities between EU Member States on the share of the
use of CCS by type of services in companies using the cloud.
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Variables

Table 1.The meanings and units of measurement of the analyzed variables
Significance of variables
Remarks

UCC20
UCC21
EM
FIL
SOFT
SEC
FACC
DB
CRM
CPU
ERP
DEV

The share of enterprises using cloud computing in 2020
The share of enterprises using cloud computing in 2021
E-mail
Storage of files
Office software
Security software applications
Financial or accounting software applications
Hosting the enterprise's database(s)
CRM software applications
Computing power for enterprise's own software
ERP software applications
Platform for application development, testing or deployment

Median
Mode
Kurtosis
Skewness
Max
Min

Total enterprises using the cloud
computing services

Total
enterprises

Table 2. The main characteristics of used variables in clusters analysis
EM
FIL
SOFT
SEC
FACC
DB
CRM
CPU
8.05 10.25
9.15 22.55
5.15 5.05 15.05 14.35
9.50 13.30
9.30 21.10
5.10 5.00 21.00 13.50
-0.13
2.16
3.48 14.14
2.52 0.66
-0.83
-0.24
0.25
-0.57
-0.70
3.35
1.03 0.31
0.05
0.17
0.0
1.1
0.0
13.5
0.0
0.0
7.6
6.9
16.6
16.6
15.7
68.3
14.7
12
23.7
24.8

UT
%
%
%
%
%
%
%
%
%
%
%
%

ERP DEV
4.80 23.70
3.90 19.30
-0.60
1.50
0.00
0.14
0.0
5.1
9.4
44.4

The results presented in Table 2 show a fairly large diversity of the values recorded in the EU
countries at most of the analyzed indicators, diversity reflected by the differences between the Values
of Median and Mode, as well as by the amplitude of the range of variation, resulting from the
difference between the maximum values (Max) and minimums (Min) of each indicator.
Taking into account these, as well as the characteristics of the form of variable distributions
(Kurtosis and Skewness), which, at least in the case of FIL, SOFT, SEC and FACC indicators, reveal
deviations from the normal distribution, for the analysis of similarities and disparities between EU
states regarding the shares of CCS by type of cloud services in enterprises using cloud in 2021, the
methodology of hierarchical clusters was used.
Within the methodology used, the proximity matrix was obtained using Euclidian distance (Rotaru,
2006), and for cluster generation Ward’s method was used (Marinoiu, 2016):
To test the statistical significance of the variables' belonging to clusters, it was used Robust Tests
of Equality of Means (Welch’s Test and Brown-Forsythe’s Test ).
The null hypothesis is:
H 0 : m1  m2  m3    mr
(3)
The condition of acceptance of the null hypothesis (H0) is Sig.F   .
The significance threshold used to validate or invalidate the null hypothesis is =0.05,
corresponding to the level of confidence of 95%.
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2. Results and discussions
The results of the research undertaken are aimed, on the one hand, at highlighting Romania's stage
regarding the share of CCS in enterprises, and on the other hand, at identifying the positive and
negative aspects regarding the share of CCS by type of cloud services in enterprises using cloud.
2.1. Stages of using CCS by enterprises, in 2021 versus 2020
In the 27 countries of the European Union, the stages of use of cloud computing services in enterprises
recorded significantly different levels from one state to another, both in 2020 and 2021 (Figure 1).
Thus, in 2020 at EU level, the share of the use of cloud computing services was 36%. Only 12 of
the 27 states (44%) were above this value, while in the other 15 states (56%) there were differences
from the EU value of between 1 percentage point (Cyprus) and 25 percentage points (Bulgaria).

Sweden
Finland
Netherlands
Denmark
Italy
Ireland
Estonia
Malta
Belgium
Cyprus
Czechia
Slovenia
Germany
Austria
Croatia
Slovakia
Portugal
Lithuania
Luxembourg
Spain
France
Poland
Latvia
Hungary
Greece
Romania
Bulgaria

75%
70%
65%
60%
55%
50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

2020
2021
EU_2020
EU_2021
Figure 1 The share of enterprises using cloud computing in the EU27, in 20200 and 2021
Of the 12 countries with values of UCC20 above the EU27 average, the highest value was recorded
in Finland (75%), followed by Sweden (70%) and Denmark (67%), with more than 30 percentage
points compared to the EU27 level. Also, with significant values above the EU average of between 17
and 23 percentage points were Italy (59%), Estonia (56%) and the group of Netherland, Malta and
Belgium, with 53%.
Large differences also exist between states whose share of use of cloud services is below the EU
average. Thus, while in three of these countries the differences from the EU average (36%) are
between -1 and -5 percentage points (Cyprus 35%, Germany 33% and Lithuania (31%), are countries
where the difference is over 15 percentage points (Latvia 21%, Greece 17%, Romania, 16% and
Bulgaria 11%).
In 2021, at EU level, the value of UCC21, compared to UCC20, was higher by 5 percentage points,
reaching 41%. Increases were also recorded in most EU Member States. Of these, the most significant
increases were 15 percentage points in Cyprus (from 35% to 50%) and Czech (from 29% to 44%),
both exceeding the EU level by 9 and 3 percentage points respectively. There were also significant
increases in Netherlands (12 percentage points, from 53% to 65%), as well as in Slovakia (10
percentage points, from 26% to 36%), as well as in Germany (9 percentage points, from 33% to 42%).
At the same time, in three states (Finland, Belgium and Croatia) the values of UCC21 remained
constant, and in two it decreased by 2 percentage points. This is the case for Denmark (from 67% in
2020 to 65% in 2021) and Romania (from 16% in 2020 to 14% in 2021).
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The result of these developments was the fact that in 2021 the number of states where the share of
enterprises using cloud computing services increased to 13, with the transition of Cyprus, Czech and
Germany to this group and the exit of Austria and Croatia from this group.
On the other hand, a negative fact is to maintain the gap between the states with the highest shares
of companies using cloud computing services, Sweden and Finland (75%), and those with the lowest
shares, Romania (14%) and Bulgaria (13%).
2.2. Stages of enterprises using CCS by type of cloud services in 2021
In order to identify and analyze the similarities and differences between the Member States of the
European Union in terms of the shares of the use of cloud computing services by enterprises, in 2021,
by type of cloud services, the methodology of the hierarchical clusters was used starting from the 10
indicators presented in Table 1, group Total enterprises using the cloud computing services.
Thus, the tests and analyses carried out resulted in a structure with eight clusters (Table 3), of
which two clusters contain only one element each, the states in these clusters (Estonia and Poland)
being exceptions under the conditions of the analyses carried out.
Cluster
A
B
C
D
E
F
G
H

Table 3.The structure of clusters
Cluster members
Belgium, Denmark, Spain, Netherlands
Bulgaria, France, Latvia, Romania
Czech, Ireland, Italy, Cyprus, Slovakia
Germany, Lithuania, Hungary, Austria
Greece, Croatia, Luxemburg, Portugal, Slovenia
Malta, Finland, Sweden
Estonia
Poland

The cluster generation dendrogram is illustrated in Figure 2.

Figure 2. Dendrogram using Ward Linkage
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The testing of the statistical significance of the variables belonging to the clusters was carried out
using Robust Tests of Equality of Means (Table 4). As can be seen all Sig.F values, for both Welch’s
Test and Brown-Forsythe's Test are lower than the materiality threshold (α=0.05).
In conclusion, for all ten variables, the null hypothesis H0 is rejected and the alternative hypothesis
is accepted. Consequently, the average values recorded at the level of the clusters are statistically
significant, the cluster structure obtained, as a whole is statistically significant.

EM
FIL
SOFT
SEC
FACC
DB
CRM
CPU
ERP
DEV

Table 4. Robust Tests of Equality of Means
Statistica
df1
df2
Welch
4.411
5
8.526
Brown-Forsythe
4.759
5
15.074
Welch
28.475
5
7.681
Brown-Forsythe
10.432
5
8.051
Welch
10.020
5
8.229
Brown-Forsythe
7.294
5
11.952
Welch
8.490
5
8.147
Brown-Forsythe
7.920
5
15.932
Welch
3.881
5
7.784
Brown-Forsythe
4.755
5
10.626
Welch
8.914
5
8.393
Brown-Forsythe
12.429
5
16.861
Welch
12.599
5
8.196
Brown-Forsythe
14.697
5
15.765
Welch
7.101
5
7.090
Brown-Forsythe
5.785
5
5.591
Welch
44.086
5
7.766
Brown-Forsythe
6.303
5
7.184
Welch
5.326
5
8.205
Brown-Forsythe
7.709
5
15.770

Sig.F
0.029
0.008
0.000
0.002
0.002
0.002
0.004
0.001
0.046
0.016
0.003
0.000
0.001
0.000
0.011
0.031
0.000
0.015
0.018
0.001

a. Asymptotically F distributed.

The main characteristics of the clusters are presented in Table 5. Analyzing the results, respectively
the limits of the confidence intervals (LB,UB) for the 95% confidence level, due to the fact that for
each cluster, they have the same sign, it follows that the average values are statistically significant for
all six clusters containing more than one element.
Table 5. The average values recorded at the clusters level and their confidence intervals for
95% confidence level
Cluster
EM
FIL SOFT SEC FACC DB
CRM
CPU ERP DEV
Mean 83.00
81.25 69.00 67.75 55.25 69.25 42.75
36.50 34.75 31.25
A
LB
79.82
79.25 61.77 54.60 35.32 55.91 33.81
26.07 32.75 21.76
UB
86.18
83.25 76.23 80.90 75.18 82.59 51.69
46.93 36.75 40.74
Mean 76.50
64.00 57.25 47.00 39.00 53.25 23.75
21.75 25.00 21.25
B
LB
66.39
48.19 53.27 38.48 29.45 45.86 14.44
20.95 13.31 15.99
UB
86.61
79.81 61.23 55.52 48.55 60.64 33.06
22.55 36.69 26.51
Mean 85.60
61.80 69.80 68.20 50.60 34.60 21.60
14.80 17.00 11.80
C
LB
77.43
56.50 57.28 57.29 45.22 25.62 16.15
7.59 13.60 5.69
UB
93.77
67.10 82.32 79.11 55.98 43.58 27.05
22.01 20.40 17.91
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Cluster
D

E

F

Mean
LB
UB
Mean
LB
UB
Mean
LB
UB

EM
71.75
61.82
81.68
83.00
75.00
91.00
87.00
82.03
91.97

FIL
62.75
53.71
71.79
68.60
65.25
71.95
81.00
70.17
91.83

SOFT
54.75
47.59
61.91
65.80
59.51
72.09
75.33
64.13
86.53

SEC
48.50
43.91
53.09
62.80
52.66
72.94
61.33
47.65
75.01

FACC
38.50
25.61
51.39
41.20
32.90
49.50
62.67
35.19
90.14

DB
36.25
22.98
49.52
49.80
37.59
62.01
54.67
40.99
68.35

CRM
20.50
16.50
24.50
25.60
18.99
32.21
37.33
27.29
47.37

CPU
28.50
21.09
35.91
29.80
22.92
36.68
34.67
3.02
66.32

ERP
16.25
12.49
20.01
25.60
18.22
32.98
26.67
4.40
48.93

DEV
22.50
15.32
29.68
27.00
19.92
34.08
23.33
9.65
37.01

LB: Lower Bound of 95% confidence interval for Mean
UB: Upper Bound of 95% confidence interval for Mean

Cluster A (consisting of Belgium, Denmark, Spain and Netherlands), through the values of the
analyzed indicators, is practically the leading cluster in terms of the share of CCS use in enterprises.
Of the ten indicators, at six of them (FIL, DB, CRM, CPU, ERP and DEV), this cluster has the highest
values ahead of the immediately following clusters with values ranging from 0.25 to 14.85 percentage
points. The largest difference between cluster A and the next cluster (F) was recorded at DB (Hosting
the enterprise's database), respectively between 69.24% (average of cluster A) and 54.67% (average of
cluster F).At the same time, however, cluster A was overtaken by clusters F and C in Email services
(by 3 percentage points) and Office software (by 6.33 percentage points).The largest gap, of -19.75
percentage points, was recorded at Financial or accounting software applications (FACC), where
Estonia (75%) was in first place, followed by cluster F (62.67%), the average value of cluster A being
only 55.25%.
The second cluster, in terms of CCS values, was cluster F consisting of Malta, Finland and
Sweden. This is where the highest values were recorded for Email services (87.0%) and Office
software (75.31%). Cluster F ranked the second position in six types of CCS (FIL, FACC, DB, CRM,
CPU and ERP). Of these, the largest gap (-12.33 percentage points compared to Estonia) was recorded
in Financial or accounting software applications services. Also, relatively large gaps were recorded in
ERP software applications, of -8.08 percentage points compared to cluster A, and Platform for
application development, testing or deployment (DEV), of -7.92 percentage points compared to the
same cluster, and -3.67 percentage points compared to cluster E.
In third place, after the performance of CCS by type of cloud services, was cluster E, consisting of
Greece, Croatia, Luxembourg, Portugal and Slovenia. According to CCS's shares in enterprises,
cluster E ranked second in DEV (Platform for application development, testing or deployment) with
27.0% (4.25 percentage points less than cluster A), in third place in four types of cloud services (FIL,
SEC, CRM and ERP), in fourth place in E-mail services, Hosting the enterprise's database and
Computing power for enterprise's own software, and in fifth place for the other two types of services
cloud (SOFT and FACC).
According to the same classification criterion, cluster C, consisting of Czech, Ireland, Italy, Cyprus
and Slovakia, can be considered in fourth place. Characteristic of this cluster is the fact that, while in
the SEC, SOFT and EM indicators it was on the first or second place, in the case of the other
indicators it occupied much more unfavorable places. Cluster C ranked first in Security software
applications services (68.20%) and second place in cloud email services (85%), 1.4 percentage points
less than in the case of cluster F, and in cloud services of Office software (69.8%), with 5.53
percentage points less than the same cluster. On the other hand, cluster C shares the last places
together with clusters B and D, as well as with Poland and Estonia in six CCS indicators (FIL, DB,
CRM, CPU, ERP and DEV), indicators in which cluster A is on first place. Thus, cluster C ranked
fifth in the CRM indicator with the value of 21.6% (-21.15 percentage points), the sixth place in the
DB indicator with the value of 34.60% (-34.56 percentage points), the seventh place in the FIL
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indicators (61.80%; -19.45 percentage points), CPU (14.8%; -21.75 percentage points) and ERP (17%;
-17.75 percentage points), respectively the eighth place in the DEV indicator with the value of 11.8%
(-19.15 percentage points).
Clusters B (Bulgaria, France, Latvia and Romania) and D (Germany, Lithuania, Hungary and
Austria), in terms of CCS by type of cloud services in enterprises, share together, for most indicators,
the places in the last part of the rankings. Cluster B overtook cluster D for the values of seven
indicators. Thus, at the DB indicator, cluster B was in 3rd place with 53.25%, and D in sixth place
with 36.25%; for CRM and ERP indicators, cluster B was on the fourth place (with 23.75% and 25%),
and D on the sixth and eighth places (with 20.5% and 16.25%); for the FIL indicator, the cluster B was
in fifth place with 64%, and D in sixth place with 62.75%; for EM, SOFT and FACC indicators,
cluster B was in seventh place (with 76.50%, 57.25% and 39.0%), and B on the 8th place (with
71.75%, 54.75% and 38.5%).
Romania, component of cluster B, although it takes over its characteristics, it should be highlighted
that in the case of the SEC, FACC and ERP indicators, the share of these services was 5 percentage
points above the average of cluster B, but for the FIL and DB indicators, their share was 6 and 3.25
percentage points below the average value of cluster B, respectively. On the other hand, comparing the
CCS values by type of cloud services in enterprises registered in Romania with the highest values of
the respective indicators recorded in the EU, as well as the places occupied by Romania, we find that,
although in terms of the used of CCS in the total enterprises, it was in 2021 on the penultimate place
(26th place). In the case of the values of the ten indicators included in the cluster analysis, we find that
the results are better (Table 6)
Table 6.CCS shares by type of cloud services in enterprises and places occupied by Romania between
EU member states in 2021
2021
EM
FIL
SOFT SEC FACC
DB
CRM CPU
ERP
DEV
EU
%
79
66
61
58
47
46
27
24
24
21
%
80
58
58
52
44
50
27
22
30
22
RO
Rank
19
25
22
18
15
11
12
20
8
16
%Maximum
96
84
85
80
75
78
49
43
37
40
%Minimum
65
41
51
41
27
23
17
10
13
7
Thus, Romania recorded values above the EU average in terms of the shares of CCS in enterprises
at four type of cloud services, namely E-mail (EM), Hosting the enterprise's database (DB), ERP
software applications and Platform for application development, testing or deployment (DEV), and at
an indicator (CRM software applications) the recorded value is equal to the EU average.
In the hierarchy of EU member states, from the point of view of CCS, the best place occupied by
Romania is in ERP software applications services (8th place) ahead of a number of more developed
countries including Sweden (14th place, with a share of 21%) and Germany (19th place, with a share
of 18%). In hosting services the enterprise's database(s), Romania ranks 11th, ahead of countries such
as Finland (13th place, with a share of 49%), Germany (22nd place, with a share of 33%) or Austria
(26th place, with a share of 22%). Also, for CRM software applications services, Romania is on the
12th place, ahead of Austria (15th place, with a share of 23%) and Germany (17th place, with a share
of 21%).
On the other hand, Romania records poor results in Storage of files (IDF) services, where it ranks
25th, while Bulgaria with 68% is in 13th place and Hungary with 61%, is on the 19th place, as well as
in services and Office software (SOFT) where it ranks 22nd, while Hungary with 61% is on the 18th
place, and Bulgaria, with 60%, is in 20th place. Finally, in terms of the gap with the EU average, the
worst results were recorded for Storage of files (-8 percentage points) and Security software
applications (-6 percentage points).
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3. Conclusions
A first conclusion is that, in terms of the share of companies using CCS Romania, it is not only on the
penultimate place, but even tends to reach the last place among the EU states if the decrease in the
share of companies using CCS recorded in the period 2020-2021 is maintained in 2022.On the other
hand, in the case of enterprises that already use CCS, Romania has registered relatively good results
on some indicators, including ERP software applications services, but also poor and very poor results
in the case of others, including Storage of files services.
The results of an empirical study carried out for the 2010-2016 period that covering 25 industries in
25 European countries (Andrews et al., 2018) shows that adoption of digital technologies is limited by
low managerial quality, lack of ICT skills and poor matching of workers to jobs curb.
Buhr and Stehnken (2018) consider that a key priority of European economic policies must be a
sustainable and inclusive growth in order to fully exploit the potential of digital transformation and
everyone profits from the digital dividend. Moreover, EU cohesion policy supports the three priorities
of the Europe 2020 strategy: smart, sustainable and inclusive growth, and Member States are expected
to implement national reform programs that set out how these priorities will be achieved.
The recommendations of the Digital & Data Working Group of the CEPS Industrial Policy Task
Force, in order that technologies can become a driving force to support the digital transformation
within the EU value system are for defining in more detail of the role of emerging projects such as
GAIA-X and the European Alliance for industrial data, cloud and edge and clarification of the links
between data spaces and IoT/edge data ecosystems.
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Abstract: The paper “The impact and challenges of the Covid-19 for the Roma community in
Europe” presents just a small part of the challenges that the Roma community are facing and
how they were exacerbated by the apparition of the Covid-10 pandemic. Even before, the Roma
people were a vulnerable group, having problems integrating because of the discrimination that
brought forth other inequalities that they face in the society. Therefore, a special attention must
be paid during this period of crisis in order to prevent further unreplaceable losses.
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1. Introduction
The Covid-19 pandemic has influenced all the communities through the last 3 years, many of them still
trying to bounce back and restore to a sense of ‘’normality’’. The most affected communities were in
special the ethnic minority groups and in special the people of Roma origin. The pandemic has affected
the daily life of the Roma people through Europe, many of them still living in marginalised communities
and are still suffering from poverty and social exclusion.
Roma communities face a much higher risk of dying from the Covid-19 virus in Europe as their
community is already marked by extreme poverty and racism. Almost 80% of the Roma people live
below their country’s threshold for being at risk of poverty; about 30 % live in housing with no tap
water and every third Roma child lives in a household where someone went to bed hungry at least once
in the previous month. In only five years, between 2011 and 2016, the number of children of Roma
origin children in segregated, substandard education increased by half, from 10 to 15 percent1
The reason why the Roma community is one of the most affected groups or the most affected one
by the Covid pandemic is , in principal, due to their poor living conditions and health state, all of this
combined with a widespread antigypsism. During the pandemic, many people of Roma origin living in
poverty found that they are experiencing a great challenge when it comes to protection against the
Covid-19 because of their lack of clean water and sanitation. The impact was even higher and harder
for those living in informal or segregated settlements or in improvised shelters.
Numerous Roma groups have limited of no food and medial provisions during quarantine of
confinement, which additionally worse the health of both parents and children and also increase their
vulnerability to the virus. In addition, the outbreak of discriminatory practices by several authorities of

1

ROMA IN THE COVID-19 CRISIS An Early Warning from Six EU Member States, Neda Korunovska and
Zeljko Jovanovic Open Society Roma Initiatives Office
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the state in terms of locking down Roma settlements will have a negative impact in terms of a long
terms strategy on the wellbeing of the Roma communities and in particular to the women and children
2. Access to education
With the school being closed and education being delivered through online means of remotely, Roma
children have been particularly hard hit by the Covid-19 pandemic. An encouraging and supportive
home environment, proper housing, possession of a tablet/laptop or PC as well as access to electricity
and internet represent the minimum conditions for all children to continue their online education.
Despite this, most families and especially the Roma children (in particular those that live in rural areas
or improvised settlements) have limited or no internet access, computers or tablets and in some cases,
even electricity is not available. Because of this, most Roma children cannot attend online classes and
this leads to long-term effects on their education. As some studies show, as a consequence, a significant
number of Roma children were not able to pass their classes.
In order to fight some of this problems, the elaboration of a comprehensive national policy or policies
that aim to effectively reduce the educational gap between non-Roma and Roma children, including the
segregation in schools is desperately needed. Such policies must provide an immediate response to the
current challenges that the Roma parents and children face and also the school professionals in
continuing forma education. Affordable access to internet, electricity, and adequate equipment for
providing and following online classes such as laptops tablets or a PC in addition to TV devices for
tele-school are also a must.
There are also many Roma children that rely on school meals that can be supported through food
vouchers. In addition, there are EU emergency funds allocated for tackling Covid-19 that can be used
specifically to reflect and help the needs of the Roma children and other vulnerable children.
Discrimination is a big part of the problem when it comes to the Roma community and the fact that
there are some physical distancing rules for the Covid-19 must not be used for further stigmatization
and discrimination of the Roma students and other vulnerable groups. Hand in hand with this proposal,
there must be a social, financial, psychological and pedagogical support for the Roma children during
and after the pandemic in order to handle its effects on education and health regardless of the children’s
school attendance.
A particular attention must be paid to supporting vulnerable children who are more likely to drop
out of school and to experience more severe drop in their academic future after prolonged school breaks
A study presented by the Fundamental Rights Agency presents that only 53% children of Roma
origin attend early childhood education. In addition, 64% of the Roma people between age 16 and 24
are not employed in training or education2. Only 18% of the Roma people completed secondary
education or higher and one in three Roma children are attending classes where most classmates are of
Roma origin3. In contrast, the study presents that only 39% of the non- Roma population would feel
comfortable if their children were in the same class as Roma children. The percentage when it comes
to the Roma population between aged 30 to 34 to achieve tertiary education in 2019 was close to 0 (this
was before the pandemic started).
This study shows us that Roma children are not enough or not at all provided from a very early age
with the same learning environment, opportunities because of the vicious circle of discrimination and
poverty, which act as a powerful barrier in accessing education and training. In connection, they have
lower attendance and completion rates, which therefore lead to poor labour market integration or social
2

European Union Agency for Fundamental Rights, Second European Union Minorities and Discrimination
Survey - Roma, 2017: https://fra.europa.eu/sites/default/files/fra_uploads/fra-2016-eu-minorities-survey-romaselected-findings_en.pdf (hereinafter EU FRA 2017)
3
European Commission, Report on the implementation of national Roma integration strategies – 2019
https://ec.europa.eu/info/sites/info/files/swd2019-320-final_report_on_the_implementation_of_
national_roma_integration_strategies_en.pdf (hereinafter EC NRIS 2019)
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participation. In addition, segregated education where the Roma children are over-represented is not
only against European Union values and principles, but also fuels discrimination and inequalities. The
European Anti Poverty Network reported that Roma experienced high levels of disadvantages when it
comes to education during the Covid-19 pandemic and associated lockdown measures.
The Roma students have found themselves unable to access online education due to a lack of
infrastructure and equipment. Home schooling had also a negative impact as the teachers and school
assistants could not be replaced by parents, many of who have a low education or are sometimes
illiterate. Moreover, the closure that the schools provides is also a negative factor when it comes to the
Roma children, some of them relying on the free daily meals and thus creating an addition burden for
their families strained budgets.
3. Access to healthcare
The Roma community is one of the most vulnerable groups when it comes to health conditions because
of their living conditions and base income. In addition, because of these conditions, they suffer from
chronic illnesses such as asthma or bronchitis compared to the general population and therefore the
Roma people can be more susceptible to the Covid-19 virus and other serious complications in the long
run. Without a proper access to health insurance, the health and lives of their families are at high risk.
When it comes to health insurance, nearly 42% of the people interviewed by the ERGP network
through their study did not have insurance and almost half of them suffered from different health
problems such as: bronchitis, asthma, diabetes, heart problems, cancer n pneumonia, which could be
considered high risk factors when it comes to the Covid-19 virus. The majority of the Roma people
faced problems in accessing protective gears or medication, mainly due to their economic situation. A
significant numbers of Roma people also suffered from anxiety or depression during the pandemic.
A significant health gap and inequality exists between the Roma people and the majority population
across every area of mental and physical health and wellbeing, including suicide rates, infant mortality
and life expectancy. There are some social determinants such as poverty, inadequate conditions, high
levels of racism in accessing health care and discrimination, as well as impaired access to both longterm care services and medicine.
Because of all these factors there is a 10-year difference in life expectancy between non-Roma (74)
and Roma people (64) as well as a tenfold higher vulnerability to tuberculosis or other diseases. One in
10 Roma people felt discriminated when accessing healthcare system in six countries, while almost all
report more limitation than the general population according to the Fundamental Rights Agency4.
4. Discrimination
During the pandemic, the Roma people have been scapegoated and stigmatized for spreading the
coronavirus. Many report hat that they feels attacked and discriminated through the internet and social
media because they were Roma, by the medial staff, by the police, in shops, by civil servants by
employers. They expressed that they have experienced offensive language or hate speech, a refusal to
attend to their problems by municipalities, lockdown, and discriminatory restrictions when it comes to
freedom of movement, racist attacks or police violence. Most of the Roma people who were victims of
discrimination or personal crime did not report the victimization.
Most people of Roma origin face harassment, discrimination and hate crimes because of their ethnic
origin. As a result of antigypsism, important parts pf the population struggle with social exclusion,
poverty and limited access to employment or services, such as healthcare, education, housing and
others. Recent studies shows that roam face disproportionate barriers in accessing health care services
exacerbated by a lack of insurance or personal identification documents, but mainly die to distance or
discriminatory attitudes. Roma also see their access to justice cut off for financial reasons, lack of
4

EU FRA 2020.
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information and pervasive discriminatory attitudes.5. According to FRA reports, 41% of the Roma
population feel they have been discriminated against in day-to-day basic situations such as looking for
a house, looking for work in health and in education.
According to the 2019 Eurobarometer, 77% percent of the non- Roma people do not have a Roma
friend or acquaintance and 61% of them consider that there is widespread discrimination against the
Roma people in their country.
With the Covid-19 pandemic, drastic measures that have been adopted with the purpose of curbing
the spread of the virus, including suspensions of mass gatherings, mandatory quarantines, isolation of
individuals, travel bans and cordoning-off cities or regions with sanctions in case of non-compliance.
5. Romania case study
Since the beginning of April 2020, and particularly around Orthodox Easter in Romania, many violent
police abuse cases have happened across the country. Romani CRISS – Roma Centre for Social
Intervention and Studies and UCTRR – Civic Union of Young Roma from Romania sent a letter8 to
the Romanian President on 23 April requesting the immediate dismissal of Mr. Marcel Vela, Minister
of Internal Affairs and of Mr. Traian Berbeceanu, his Chief of Staff, on the grounds of irresponsible
behaviour, disastrous management, and encouragement of the Romanian police to commit violent acts
against their own citizens, described briefly below.
In the case of Hunedoara – several Roma and non-Roma living on Batiz street from the
neighbourhood Micro 6 denounced that they were beaten by the police as "revenge" following a
previous confrontation. Publicly available footage9 shows a man being beaten by special forces inside
a block of flats, on the stairwell, and a 14-year-old child is violently abused near the building. Police
entered many homes without a warrant, used tear gas indoors, including against women and minor
children (one child was 11 years old). Two men were beaten by special forces when they declared that
they wanted to file a complaint against these abuses.
In the case from Rahova - Bucharest, a person using the name “Spartacus” organised a party and his
place and posted a live video daring the police to come. Hours later he posted a new video to his
Facebook page on 19 April where he apologizes to the Police, 10 where he appears bruised and swollen.
The conditions under which these injuries occurred are not clear, nor is it clear how he was able to make
the post on Facebook the second time given that he was in pre-trial detention. It seems that the police
applied him a “correction” and forced him to apologise as a way to humiliate him, publicly. on to the
above event, several people, including minors from the Rahova neighbourhood, complained that they
were beaten by the police,6 who allegedly had entered the wrong address (looking for Spartacus) and
later left, apologizing for the confusion.
Linked to the above events in Rahova, a 29-year-old mother declared to media and NGOs that the
police entered her home while watching TV with three of her four children and pulled her by the hair
outside. They took her outside where there were other women, including Spartacus’s wife, telling them
to kneel in a line together with their children. The woman asked one of the police officers to let her find
her children and the officer screamed at her: “Shut up you fucking crow! Fuck your crow mouth!”
According to police reports, 37 persons were taken to the police station that night, including children.
At the station everyone was made to face the wall in the police yard, and kept there for four hours in
the cold, without the possibility to go to the bathroom and drinking water from a hose. Allegedly,
Spartacus wife was beaten by three police officers and was left prone and covered in blood. After 15
hours in the police station, they were questioned about the conflict regarding Spartacus, after which
many were released. Five men, including Spartacus, were arrested and two women are under judicial
5

The impact of covid-19 on Roma communities in the European Union and the Western Balkans, Survey
December 2020, Ergo Network
6
https://www.youtube.com/watch?v=J-uuteyrgzQ
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investigation. Those who were taken abusively to the police station and beaten went to the Forensic
National Institute to obtain medical certificates, as evidence of their physical abuse. However, they are
afraid to file complaints, as police have threatened to beat them that they must testify to beating each
other up and causing themselves the injuries.
Conclusion
The Covid-19 pandemic managed to demonstrate the extreme exposure of marginalised and excluded
Roma communities across Europe to negative fundamental rights and socio economic impacts. There
is an urgent need to make significant investments in marginalises Roma communities in order to
improve access to quality education, healthcare, employment, housing and infrastructure because of the
Covid-19 pandemic which made them more and more clearer.
The approach of the local authorities and governments is crucial when dealing with vulnerable
groups such as the Roma community in order to secure humanitarian aid for the poor and marginalized
communities, to ensure access to a proper education for all children, whether that is online or offline,
to support families losing their income because they were working day to day jobs , to keep families
and individuals safe from domestic or racial violence and to ensure continuous care to specific groups
such as pregnant mothers or women.
In addition, anti-Roma rhetoric increased significantly during the pandemic, blaming the Roma
people for spreading the coronavirus
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Abstract. The approach pursued in this article aims to analyse the possibility of making a
forecast, depending on the historical evolution of the surface of protected natural areas, with
the aim of managing them as efficiently as possible, as well as the impact of the evolution of
these areas on tourism. With the help of the EViews program, the possibility of elaborating
forecasts was made, based on historical information (period 1992-2019), regarding the ANP
area indicator in Romania and a forecast of this indicator for the period 2020-2025 was made.
Also, the chapter ends with the realization of a forecast regarding the evolution of the number
of tourists in tourist reception structures, in the period 2020-2025, made with the help of simple
regression analysis between tourist number indicators in tourist reception structures and ANP
area, indicators related to Romania.
Keywords: efficiency of the management, protected natural areas, forecasts, impact, tourism

Introduction
Starting from the premise that the environment is a subsystem of the economy, the development of a
sustainable environment is vital in sustaining the well-being of humanity.
This article is a reflection on the current challenges of the natural environment, starting from the
analysis of the literature that generated an information pool, able to demonstrate the complexity of the
relationship between environment, man and economic development.
In this context, the use of software for econometric analysis, forecasting and simulation EViews may
prove to be a welcome solution for the management of protected natural areas (NPAs), serving as a
decision support system in the management of this field. The formulation of hypotheses in the
scientific approach is based on the investigation of the institutional capacity of ANP management,
starting from the application of community and national strategies, as well as the investigation of
existing management measures and the protection needs of ANP and ecosystems.
1. Testing the seasonality of the time series regarding the indicator of the surface of the
protected natural areas in Romania
The forecast of the evolution of the economic phenomena represents, most of the times, the final
objective of the econometric modeling. It is also a real test of the validity of the model developed.
Unlike the predictions based on the study of time series, whose inertial character is recognized, the
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predictions generated by the econometric model with simultaneous equations aim to foreshadow the
future of important economic variables in relation to the direct and indirect influences exerted on them
by exogenous variables[10].
In order to facilitate the calculations involved in making forecasts based on econometric models,
the use of specialized programs is indicated. One such program is EViews, the application of which, in
addition to significantly reducing the time spent on econometric analysis, also ensures a high accuracy
of the calculations, and the interpretation of the results is easy[9].
EViews software provides researchers, corporations, government agencies, and students with
access to statistics, powerful forecasts, and modelling through an innovative, easy-to-use, objectoriented interface. The software supports a wide range of statistical analysis elements, covering
everything from simple, descriptive to parametric and nonparametric testing.
The characteristics of mean, variance, and covariance (constant mean and variance; covariance
depends on the number of delays) define a weak stationary stochastic process, namely stationary on
average, covariance, and dispersion, which are invariant over time.
The conditions that must be met for a time series to be stationary are: the mean of the time series
must be constant or in other words, the observations must fluctuate around the mean and ƒ the
variance of the series must be constant. Economically, a series is stationary if a series shock is
temporary (absorbed over time) and not permanent.
The two techniques for verifying the stationarity of a time series are the use of the estimated ACF
(autocorrelation function) and unit root tests - Dicky Fuller tests. In this sense, the stationarity will be
verified using the series of simple annual returns related to the indicator of the surface of the protected
natural areas in Romania.
This indicator, according to O.U.G no. 57/2007, as subsequently amended and supplemented,
"represent terrestrial, aquatic and / or underground areas, with the established legal perimeter and
having a special regime of protection and conservation, in which there are species of wild plants and
animals, biogeographical elements and formations or of another nature, of special ecological, scientific
or cultural value ”and include: biosphere reserves, national parks, nature parks, science reserves,
nature reserves, nature monuments, wetlands of international importance, special avifauna protection
sites, Community importance and natural sites of universal natural heritage.
Although 28 observations were identified related to the ANP surface indicator in Romania, from
the period 1992 - 2019, we will work with only 27 observations because a value was lost when the
simple returns were calculated. Regarding the surface of ANP in Romania in the period 1993-2019,
the graph of simple annual returns is represented in figure 1.:

Figure 1: Graph of simple annual returns
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Using the correlation / graph of the autocorrelation function, with the help of the Eviews tool,
the stationary of the time series of the simple returns on the surface of ANP in Romania related to the
27 observations was verified (figure 2).

Figure 2: Correlogram for the series of simple returns on the surface of protected natural areas in
Romania
Thus, as a result of the correlation analysis, the estimated autocorrelation coefficients (column AC)
have values close to zero, negative and positive, this indicating non-existent or weak autocorrelations
for all delays. Also, the PAC column (estimated partial autocorrelation coefficients) is close to zero,
negative or positive.
It is possible to construct the 95% confidence interval, for T = 10 observations (-1.96 * 1 / √T; 1.96
* 1 / √T), namely (-0.37720; 0.37720). Given that the ACs found in the above range can be assimilated
to the value zero and that the series must be stationary (white noise), then the ACs must be found in
the above range (i.e. to be zero / to tend to zero).
In our case it can be seen that all CAs are in the 95% confidence interval and thus, the null hypothesis
is not accepted and from the perspective of CA, the series is not stationary. Checks on the series'
stationarity continue.
The test decision can also be made based on the Q statistic, present in the Eviews output (figure 2), by
using p-value. Thus, it can be seen that p-value has high values starting with lag 3, so the risk assumed
in rejecting the null hypothesis is too high. The conclusion is that the null hypothesis is accepted: then
the series comes from a white noise, so it is stationary.
The next step is to apply unit root tests. In this sense, the Dickey Fuller test starts from the random
walk hypothesis, and the results of this test, generated by the Eviews tool, are presented in figure 3.
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Figure 3. Dickey Fuller test results
Source: table created by the author using the Eviews tool
Given that the t-statistic has the value -5.104933, being lower than the critical values corresponding to
the confidence thresholds of 5% (-2.981038) or 10% (-2.629906), then the null hypothesis is rejected
and the time series is not a random walk process, it is stationary.
The model can be written as follows:
rentab_suprafata_arii_protejate = 0,115896 - 1,041157 * rentab_suprafata_arii_protejate (-1) + wn
with the help of the Eviews tool, the ARMA model (1,1), in ideal conditions (without other
influences), we made a forecast of the indicator of the surface of the protected natural areas in
Romania, represented in the figure 4, for the period 2020-2025.

Figure 4. Forecast of the areas of protected natural areas in Romania for the period 2020-2025, values
obtained using the EViews tool - ARMA forecast model (1,1)
Source: table created by the author using the Excel tool
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2. Forecast of the evolution of the number of tourists in tourist reception structures in the period
2020-2025, with the help of the simple regression analysis between the indicators of number of
tourists in tourist reception structures and the surface of protected natural areas, related to
Romania
Regression analysis (in English regression analysis, French rėgression (statistiques)) is a statistical
modeling tool, used to determine a model of the links that are established between pairs of numerical
data. Although linear regression can be done manually, the calculations are much easier to perform if
specialized software is used.
The analysis will generate a graph of a straight regression line, which best fits the respective data,
as well as a table with statistics.
In our case we used the Excel tool, the Regression component (from Tools> Data Analysis), on the 2
data series identified for the period 1992-2019 on the official website of the National Institute of
Statistics (http://statistici.insse.ro : 8077 / tempo-online /) namely
- Data series of the indicator number of tourists in tourist accommodation structures in Romania (the
number of tourists accommodated in tourist accommodation units includes all persons, Romanians and
foreigners, who travel outside the localities where they have their permanent residence, for a shorter
period for 12 months and stay at least one night in a tourist accommodation unit in the visited areas of
the country; the main reason for the trip is other than to carry out a paid activity in the visited
places[3];
- Data series of the indicator of the surface of the protected natural areas in Romania.
The data thus obtained were processed in order to be able to make a comparison / analysis between the
2 indicators and to establish the association between them with the help of simple linear regression.
To summarize how Y's changes (number of tourists in tourist accommodation structures) are
associated with X's changes (ANP area), the mathematical method used is the "least squares method."
The quantification of the trend and the replacement of the real terms with the terms of the
theoretical series, calculated by the trend, which expresses the legitimacy according to which the
phenomenon illustrated by the researched data evolved, considered the use of the least squares method
(MCMMP) be used in forecasting studies as well. [2]
The least squares method is an analytical method that offers the possibility to determine the precise
trend with the help of an elementary statistical-mathematical function considering that the studied
phenomenon is a function of time. In essence, this method involves choosing a function that best
expresses the nature of the researched phenomenon and is consistent with the actual data of the time
series, then using as a methodological basis the least squares method to calculate the theoretical values
to be minimal.
2→min.
Those theoretical values that satisfy the condition imposed by the expression of the least squares
method will in fact be the theoretical series of the central tendency.
The equations used to adjust the time series can be as the case may be: the equation of the linear
function, the parabola, the hyperbola, the exponential function or a polynomial of some degree.
The most important issue to consider when applying trend analytical methods is choosing the most
appropriate model for the observed data.
Its choice is usually made on the basis of the schedule, or by performing preliminary statistical
processing. If the changes to the chain base are found to be approximately equal, then the most
appropriate adjustment model is certainly the linear one. When the changes with the chain base form
approximately a straight line and the increments of the increments (absolute changes of the second
order) are approximately equal, the second degree parabola is used as a model. If the terms of the
series show approximately constant relative increases, then the exponential model is recommended.
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After choosing the adjustment function, the estimation of its parameters is performed with the least
squares method, which involves minimizing the sum of the squares of the deviations from the
theoretical values, calculated Yti and the real, empirical values yti.
Another important issue to consider immediately after choosing the adjustment model is the
quantification of time in order to facilitate the calculations for determining the parameters of the
model starting from the condition imposed by the least squares method.
If several methods are used for the same series, the one that reflects the real trend of the studied
phenomenon is chosen based on the fulfillment of some criteria and this will be used in the forecast
calculations. Applied in our case, the association between X and Y is represented by a line drawn
between the points of the scatter plot (point cloud) in figure 5.

Figure 5. Distribution diagram of the 2 indicators, number of tourists in tourist reception structures
and the area of protected natural areas, related to Romania
Source: created by the author as a result of the data collected from the official website of the INS
The line thus estimated (trend) is "the best" in the sense that it expresses the most central path
among the points, in common terms being also called the regression line. Distances are referred to as
errors (residues). Consequently, since any other line produces a larger sum of squares, the regression
line achieves the minimum value of the squares of the errors. It can be said that the regression line
represents the equilibrium point in a bivariate distribution, just as the mean represents the equilibrium
point for a univariate distribution of scores.
The utility of the regression line is that it serves as a basis for predicting the values of Y (number of
tourists in tourist reception structures) associated with the values of X (ANP area). Thus, given a value
of x0, the predicted value for Y is y0, ordered on the regression line corresponding to the abscissa x0.
The output of the regression function is represented in figure 6. Given the fact that the confidence
interval, (0.1977; 0.4386), does not include the value 0, we can say that the relationship between the 2
indicators is statistically valid.
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SUMMARY OUTPUT
Regression Statistics
Multiple R
0,728843348
R Square
0,531212627
Adjusted R Square
0,513182343
Standard Error
1684905,7
Observations
28
ANOVA
df
Regression
Residual
Total

Intercept
X Variable 1

1
26
27

SS
MS
F
Significance F
8,36406E+13 8,36406E+13 29,46224466
1,09024E-05
7,38116E+13 2,83891E+12
1,57452E+14

Coefficients Standard Error
5.009.441,4872 541.256,0326
0,3182
0,0586

t Stat
9,2552
5,4279

P-value
Lower 95%
Upper 95%
Lower 95,0% Upper 95,0%
0,0000 3.896.873,7783 6.122.009,1962 3.896.873,7783 6.122.009,1962
0,0000
0,1977
0,4386
0,1977
0,4386

Figure 6 - Output of the simple linear regression function of the 2 indicators, number of tourists in
tourist reception structures and the area of protected natural areas, related to Romania
We also reach the same conclusion when we analyze P-value, whose value of 0% is less than 5%.
Conclusions
Using the series of simple annual returns related to the indicator of the area of protected natural areas
in Romania, using the techniques for verifying the stationarity of a time series, namely the use of the
estimated autocorrelation function (estimated ACF) and unit root tests (unit root tests) - Tests Dicky
Fuller, it was concluded that the series comes from a white noise process / is not a random walk
process, being stationary.
Analyzing the series of observed and predicted values, both regarding the dynamic and the static
forecast, we can see that both variants of forecasts sometimes deviate from the point cloud (reality),
but in the case of static forecast the line is much closer to reality. . Thus, as a result of the econometric
analysis performed on the series of simple annual returns, related to ANP areas in Romania, in the
period 1993-2019, it emerged that, given the historical data, a forecast close to its reality can be made.
This is possible because in order to establish new legal perimeters with a special regime of
protection and conservation, in which there are species of wild plants and animals, biogeographical or
other elements and formations, with special ecological, scientific or cultural value, are detailed
analyzes were carried out and clear procedures were followed, the conclusions of which could be
foreseen in the light of historical information.
Thus, the actors interested in a possible realization of forecasts regarding the surface of ANP in
Romania, with the help of a realistic and stable forecasting model, they could evaluate the
management decisions accordingly. Given that it has been shown that, based on historical information
on the area of ANP in Romania, with the help of the Eviews tool it was possible to make forecasts
close to reality, using the same forecasting tool, we made a forecast of the indicator area of ANP in
Romania. Romania, for the period 2020-2025.
Thus, for the ANP area in Romania, the forecast was made, with the help of the same ARMA
model (1,1), because it was indicated by all the informational criteria mentioned above.
Figure 4 graphically represents the forecast series and the series of observed values in terms of
dynamic forecasting. It is observed the continuation of the series of values observed with moments 2833 (period 2020-2025) related to the forecast.
In conclusion, with the help of the Eviews instrument, the ARMA model (1,1), in ideal
conditions (without other influences), we were able to make a forecast of the ANP surface indicator in
Romania, represented in figure 4, for the period 2020-2025.
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Also, with the help of the simple regression equation and using the Excel tool, the Regression
component (from Tools> Data Analysis), in ideal conditions (without other influences), the time series
regarding the number of tourists indicator in tourist reception structures was obtained, starting from to
the independent variable (controllable and known), namely the area of protected natural areas in
Romania. In conclusion, the evolution of the indicator of the surface of the protected natural areas in
Romania, influences the evolution of the indicator number of tourists in tourist reception structures in
Romania.
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