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Abstract 

 

This article tackles the issue of organic agriculture/farming in all its aspects, from origins to definitions, principles 

and characteristics, spatial development and world and national level. The older ecological movement is considered 

a precursor of organic farming that appeared as an agricultural system accompanied by the necessary regulations 

only in the last decades of the twentieth century. Opportunities are established in response to the anthropic 

aggression of any nature over the quality of the environment with direct influence on peopleôs health. The world 

consumer is ready to pay in this way for his/her health and life expectancy. In turn, the chronically sub-paid 

agricultural producer/farmer, with his work and efforts, sees organic farming as an opportunity to increase his 

income. Supported by the media, especially the press, organic farming is becoming more or less successful and an 

object of political choice. 

 

Key words: organic agriculture/farming, definitions, historical background, politics, principles  

 

INTRODUCTION  
 

Organic agriculture/farming, until recently a 

niche version, tends to become if not 

dominant, at least competitive. The historical 

circumstances (ñquickly aheadò) that have led 

to this phase are as numerous as difficult to 

explain; by simplifying it to the extreme, we 

could say that at least two historical 

circumstances largely explain this evolution. 

They come from two directions - the 

consumer is increasingly unhappy with what 

is given to him as food, starting from 

vegetables that have not seen the soil, with 

cheese that did not see the milk with chickens 

infused with the syringe in relation to which 

the soy salami could be considered a real 

delicacy. The consumer is concerned not only 

with quality (lack of taste, appearance) but 

also with the fact that the intensive, 

productive agriculture uses a lot of toxic 

substances that endanger his health. On the 

other hand, the farmer perceiving the 

"demand" is increasing the "offer" of 

ecological/organic products, taking care to 

raise the price, the additional costs and to 

earn more as the market economy is prone to 

maximizing the profit. 

This material shows the evolution of organic 

agriculture in time and space with a focus on 

Romaniaôs case. 

  

MATERIALS AND METHODS  

 

The materials used are partly bibliographical 

but also based on our own research, with 

special reference to Romania and especially 

Dobrogea/Dobrudja, the geographic area 

where the authorities are operating. Some of 

the bibliographic sources come from the 

International Colloquium ñBiological 

agriculture and its perspectivesò, which took 

place between November the 30th and 

December the 1st, 1989 in Belgium under the 

high patronage of the Ministry of Agriculture 

and Forestry of Belgium. As far as the 

research method is concerned, this is specific 

to the techniques of economic research: 

collection and selection of the material, 

processing, comparisons, synthesis, 

conclusions and proposals, if any. 
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RESULTS AND DISCUSSIONS 

 

Origins and definitions 
Philosopher R. Steiner is considered the 

precursor of biological agriculture. In 1924, 

he laid the foundation for biodynamics by 

proposing an agriculture adaptable to the 

requirements of living organisms and 

integrating only four main components of the 

biosphere: soil, plant, animal and man. In his 

turn, A. Howard predicts a traditional 

farming system with high labour input and 

cheap technology. 

In 1975 the Japanese Fukuoka suggested a 

non-mechanical farming system, without 

fertilizers and phyto-pharmaceuticals. Similar 

farming systems have been developed in 

England and France. Also in France, the 

ñNature and Progressò Association, with 

concerns in the fields of ecology, agriculture, 

food, and organic farming, opposes 

agricultural productivity and its 

consequences. Among the new definitions, 

we refer to that provided in the EU ñCodex 

Alimentariusò, according to which the 

organic farm is a plant and animal production 

management system that promotes the use of 

preference practices based on internal 

resources. According to EU Regulation no. 

2092/1991 and its subsequent amendments, 

the notions of biological (France, Italy, 

Portugal, Greece, the Netherlands), 

ecological (Germany, Spain, Denmark, 

Romania), organic (England) farming are 

used interchangeably. 

Regarding the origin of organic farming, it 

seems that this is much older and its location 

could be even in the Mountains of Orastia in 

Romania where our ancestors, the Dacians 

built their capital city Sarmizegetusa not on 

high lands hard to reach and to conquer, but 

in a sort of glade 1,200 m height, where the 

bio-productivity of the meadows ensured 

their survival in times of restraint [9]. 

Principles (characteristics) of organic 

(biological) agriculture  

At the risk of being either dogmatic or 

incomplete due to numerous schools of 

biological agriculture, it is admitted that it 

defines a form of management based on the 

permanent restoration of organic soil, 

allowing the maintenance of the biosphere 

balance due to a specific cultural technique 

[2, 7]. 

Hence, two objectives:  

- pollution reduction by excluding the use of 

pesticides and soluble fertilizers;  

- fertility heritage preservation and even 

enrichment by enriching the soil with organic 

matter.  

Regarding the two objectives, the biological 

farming techniques in plants production are: 

fertilization, soil works, crop rotation, crop 

maintenance, disease and pest control. For 

each of these techniques, the author offers the 

list of products obtained on the farm or 

outside it, as well as rules to follow or use. 

[2]  

In connection with the control and 

certification of biological agricultural 

products, A. Roig considers that this control 

is necessary across all links of the inter 

sectorial chain of which the most important 

are:  

- Producers of fertilizers and pesticides;  

- Farmers who obtain primary agricultural 

and animal products; 

 - processing industry; 

 - the distribution network.  

The same author [13] identifies two systems: 

(i)The preferential system according to 

which all interested enterprises from fertilizer 

manufacturers, farmers, to transporters, 

distributors are members of a single 

professional organization. 

(ii)The interdependent system whereby the 

members of a professional organization can 

supply themselves and deliver upstream, 

through companies adhering to one or more 

member enterprises of one or more member 

enterprises or of one or more professional 

organizations. 

Organic farming as separate technology  
Recently, the conditions from country to 

country both in terms of the technological 

development and exploitation structures, 

technological systems or even agricultural 

systems have diversified a lot. We mainly 

distinguish: 

 - the precision agriculture characteristic to 

the countries with developed agriculture, but 

also to a growing portion of Romania, 
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represented by the big national and 

transnational commercial firms; 

- rational agriculture that seeks to have the 

least impact on the environment, without 

affecting the economic efficiency; 

- traditional conservative peasant agriculture 

with a minimum of industrial inputs, 

characteristic to the still very large 

subsistence farms in Romania; 

- integrated agriculture that particularly aims 

at improving fertility of soils combined with 

technological diversification; 

-imprecisely defined multifunctional 

agriculture, considered as a perspective one;  

- biological farming (organic or ecological) 

based on an agricultural system that exploits 

natural resources so as to rebuild the soil, 

which uses rational agricultural techniques, 

multiannual cropping, the reduction and 

elimination of chemicals harmful to humans 

and animals [16]. 

Evolution in time and space of organic 

farming .  
Due to certain advantages such as the positive 

impact on the environment as a whole 

positive trend of demand for organic products 

on the one hand and also the often confirmed 

hope for a better gain for the agricultural 

producer converted to the ecological system 

have resulted in the rapid expansion of 

organic farming worldwide and in Europe as 

well as in Romania. In our country year 2017 

was registered 8,434 ecologic operators and 

ecologic agriculture was practiced on 

258,471 hectares [10].  

It also benefited from the existence of 

extensive spaces in which pollutants for 

ecological agriculture such as chemical 

fertilizers or insect fungicides of synthesis 

were applied in small quantities, thus making 

the conversion to it easier. This is the case for 

Australia, and in Europe, Romania is one of 

these cases. On a global level, the areas 

cultivated in the organic system were more 

than 17 million ha in more than 120 

countries. In the Far East, the largest areas 

are found in Australia and New Zealand, 

followed by South America with about 568 

million ha, in North America around 1.5 mil 

ha, in Asia 736 mil / ha, in Africa over 435 m 

ha, in Europe 6.3 million ha of which only in 

Italy over 1 million ha [4]. 

In Romania, before 1990, there was no talk 

about organic farming. However, the 

environmental concerns were at least 

theoretically present in the scientific world. 

Researchers at the Central Institute of 

Biology, the Association of Scientists, 

affiliated or not to the Ecology Commission 

carried out numerous studies on ecology 

issues.  

For example, at the 4th Ecology Conference 

in Piatra Neamt in 1989, of the nearly 250 

presentations distributed in 6 panels, over 

90% had ecological problems as topics. A. 

Lup participated in this Conference with a 

presentation related to the irrigation of crops 

with saline waste water from the seaside spa 

establishments. The wide range of the 

ecological movement is proven by the XXXII 

volumes of Piatra Neamt conferences [6].   

In Romania, in 2013 the area occupied by 

organic crops increased from 17438 ha to 

754,000 ha, i.e. over 43 times [6]. 

Many areas are in the Danube Delta, which 

has the advantage of enjoying a biosphere 

reserve status with restrictions as regards the 

use of synthetic chemicals. It is worth 

mentioning that in Constanta County, in 

1990, based on Law 36/1990 was founded 

one of the first associations that has 

ecologically produced since 2000 not only 

foodstuff but also medicinal plants. An 

exhibition of Stepa Farm from Stupina 

village, Constanta county, was visited by 

Gheorghe Flutur, the Minister of Agriculture 

at that regarding the economic efficiency of 

organic products, an interesting and 

convincing study was conducted by the 

Research Institute for Agrarian Economy and 

Rural Development of the Academy of 

Agricultural and Forestry Sciences, in which 

a comparison is made between a number of 

12 vegetable products cultivated in a 

conventional and ecological system [8]. 
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Fig.1. Minister of agriculture's visit 

Source: Archive of Stepa farm.   

 

Stepa's Exhibition   

Based on the findings of the study, we note 

that:  

- in an organic system, more manual labor 

and fewer inputs are used, some expensive 

ones being available in small quantities on 

the market or even absent. 

- production per area unit is lower but is 

compensated by higher sales prices than 

those of the conventional products. However, 

it seems that the profitability of organic 

products is largely ensured by subsidies, not 

like in the case of conventional products [15]. 

Organic farming and the media 
Before 1990, environmentalists only acted in 

scientific meetings, while after 1990, it was 

the turn of the press in which not only 

journalists like Buica, Dragusanu or Papadiuc 

[3, 5, 12] but also personalities such as: N. 

Stefan the first minister of agriculture after 

the conversion of Romania to the market 

economy or the eminent professor O. Parpala 

(a believer in communism) were alongside 

the new ecological agriculture that would 

catch up soon [12, 14]. 

Organic agriculture and politics  

In Romania, like in other countries, the 

ecological movement so justifiable as a 

reaction to a polluted world in all sorts could 

not escape politics. It has to do with a lot of 

votes ï ñLetôs found a partyò. On this issue, 

the newspaper ñCoditianulò of August the 9th, 

2002 published on a double A3 page a 

Multimedia analysis [1].   

It seems, however, that as the volume of 

speech is growing, the deterioration of the 

environment is advancing (at the same pace).  

 

CONCLUSIONS 

 

The history of organic farming is as old as the 

methods by which the expanding human 

species has used the resources of the 

environment for a long time to secure its land 

for food and later on for the sake of getting 

rich. The organic farming recommended by 

enlightened minds could ensure the 

sustainability of the environment and of the 

human species. Regulatory efforts to preserve 

and to exploit natural resources rationally 

need to be appreciated. Given that more than 

half of the worldôs population is 

undernourished and underutilized, the extra 

work effort required by organic farming 

would not be a problem, but the gaps exist, 

i.e. the gaps between West and East, North 

and South. We also ask ourselves the 

question: Does globalization save ecology? 

This could be done if it were to be translated 

into deeds. 
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Abstract 

 

Intensive cropping techniques, over-mechanized agricultural production, inefficient agricultural chemical use have 

negatively affected world valuable cropland, which is very important to the mankind. About 38% of Earthôs land 

cover is occupied by agriculture. If unsustainable agricultural methods are pursued, they contribute to inefficient 

resource use. Organic farming is a good alternative in order to provide sustainability and efficient resource use. 

Yet, its production is not robust enough to play a significant role in feeding the world. Globally, 1.9 billion adults 

are overweight and, of those, 600 million are obese, while 793 million people are undernourished. Organic 

agriculture is discussed if it is the most appropriate option for sustainable agriculture. The current paper seeks to 

find organic wheat production and its positive impacts to the Turkish economy. In Turkey, there is no organic wheat 

production yet. We revealed the economic benefits when organic wheat production is partially preferred by 

examining the resource use efficiency. In other words, the nature of organic farming and conventional farming, 

what those methods demand from nature and restore to the environment, and their unit economic values constitute 

the subject of this study.   

 

Key words: economic efficiency, organic wheat, Turkey 

 

INTRODUCTION  
 

The many issues related to agriculture, food, 

nutrition and human health bring complicated 

questions and discussions to the world 

agenda. Some of these discussions include 

matters such as the pressures on human 

resources, sustainable natural resource 

management and sustainable agriculture. 

Therefore, each unit of land allocated to any 

sector and, each unit of production input to be 

employed has become important nowadays. 

Sustainable agriculture is the focus of all these 

discussions. Such an agricultural system is a 

suitable model for both developing and 

developed countries dominated by industrial 

agriculture because sustainable agriculture is a 

concept that takes into account methods of 

sustainable land use and processing. The 

consumption of natural resources and the level 

of use of non-nature-friendly production 

inputs concern policy-makers and social 

planners. The consumption of natural 

resources and / or environmental pollution are 

topics that directly and indirectly affect the 

costs of agricultural production in the national 

economy. For this reason, a large number of 

studies are conducted which examine the 

situations in which the environment is 

involved in production inputs. Numerous 

investigations are of interest not only to 

developed countries but also to less developed 

countries. Indeed, the cost of environmental 

disasters (yield losses, product damage, etc.) 

is reflected in the cost to government and is 

shared by all households. However, household 

income distribution is not equal. Therefore, 

the cost of environmental problems imposes 

more significant costs to low-income 

individuals. 

The current paper examines organic wheat 

production and its positive impacts to the 

Turkish economy. At present, there is no 

organic wheat production in Turkey. The 

paper seeks to find the optimal cultivated land 

requirement which should be allocated to 

organic wheat production. It contributes to the 

available literature by measuring the 

environmental and social effects by using the 
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proxy values of regular wheat production in 

the country.  
 

MTERIALS AND METHODS  

 

In this study, it is accepted that the farmers of 

the country maximize their revenues with 

their production decisions. They make their 

decisions in a single production direction. 

However, the externalities created by the 

conventional agricultural system have not 

been internalized yet. This model tells us the 

allocation requirement of a certain part of the 

land of the country to organic production due 

to sustainable agriculture. In fact, social 

planner thinks that a mixture agriculture 

system including conventional / organic 

production will ensure sustainable agriculture, 

and wonder which part of the organic farming 

system should be allocated. If the agro-

environmental performances of the products 

produced by conventional agriculture from 

field to table can be taken into account, the 

internalization of the externality will be 

through the transition to the organic farming 

system. One study suggests that the monetary 

value paid to organic agricultural products in 

a country is the value of the externality 

created by conventional agriculture in that 

country [3]. The science of economics offers 

ideas for understanding the conditions of 

sustainable agriculture. The optimal of the 

marginal benefits. Such investigations reveal 

how land should be used in the most efficient 

way. In fact, inefficient land allocations may 

cause losses in general welfare.  

The social opportunity cost of converting land 

to organic agriculture is equal to the 

difference between the marketable 

conventional product value and the externality 

of this production system to the environment. 

In other words: 

 

ὄ ὄ ὄ π                        (1) 

must be realized by the sustainable 

agricultural system. In the equation, ὄ  

indicates the benefits of the organic farming 

system, ὄ  indicates the benefits of the 

conventional agricultural system and ὄ  is the 

negative environmental externalities of the 

conventional agricultural system.  

We consider Hartwickôs optimal land use 

paper in this study in order to understand 

optimality conditions of the wheat production 

[2]. Although Hartwick's work is related to 

forestry / agricultural conversion, it can also 

be applied to this study. The discounted 

marginal rent value of the organic field 

(ὓὄ), will be converted until the discounted 

value of the remaining conventional / organic 

area is equal to the discounted future marginal 

rent value (ὓὄ). If the marginal utility of 

sustainable agriculture is (ὓὄ ), the 

environmental externality of conventional 

agriculture is (ὓὅ ) and (ὓὄ ) is 

considered to be the marginal benefit of the 

area to be left to organic agriculture following 

equality follows the Hartwick rule: 

 

ὓὄ  ὓὄ ὓὅ ὓὄ            (2) 

In short, the current model, with its current 

agricultural land of a country, attempts to 

maximize the economic values of the 

conventional and organic wheat agricultural 

system for period t inside investigated time 

period T. If we formulate what is described; 

 

ὠ  ᷿ ὡ ὸὩ Ὠὸ  ὡ ὝὩ         (3) 

 

ὡ : Economic and social benefit flow of 

organic wheat farming 

ὡ : Economic and social benefit flow of 

conventional wheat farming 

r: Discount rate 

Eqyation 3 is assumed to be Ὠὡ Ὠὸ πϳ  

because the soil that purified of agricultural 

chemicals and inorganic fertilization will 

increase its efficiency over the years. Part of 

the increase in the benefit is due to the 

increase in the price that will be generated by 

the additional demand for such goods by the 

adoption of the organic agriculture movement. 

It will also contribute to the value of social 

welfare by protecting natural resources and 

public health effects. If we say ὪӶ to total 

cultivated wheat field and Ὢ is the amount of 

land allocated to conventional wheat 

production, we can formulize the net present 
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value of the social benefits of sustainable 

agriculture as follows: 

 

ὔὖὠὝȟὪ ὪӶὪ᷿ ὡ ὸȟὪὩ Ὠὸ

Ὢ᷿ ὡ ὸȟὪὩ Ὠὸ                                  (4) 

Equation 4 is maximized by deriving the first-

order conditions for country-level, and re-

arrange: 

 

ὄ Ὢὄ ὄ ὪӶὪὄ            (5) 

 

The benefit function of conventional wheat 

production is under the effect of health 

expenditures caused by pesticides, production 

value loss caused by decreasing pollination 

(risk premium) and the cost of the treatment 

of water pollution caused by agricultural 

chemicals and greenhouse gas (CO2 or its 

equivalent) emission arising from agricultural 

production. They are considered in calculating 

the values of USD/year. Therefore annual 

benefits and annual cultivated areas are 

helpful to estimate per hectare values of the 

conventional wheat production.  These three 

components has been linked to the 

conventional wheat production amount as a 

damage cost that has been imposed to the 

society. Thus, the data set belonging to 1980-

2016 has been considered as panel data. 

Health problems caused by pesticide use is 

very important and must be considered. At 

this study, impacts of pesticidesô on humans 

are considered although it has impacts on 

other species as well. However the economics 

of health is a troublesome process because it 

is closely related with keeping and accessing 

data. In developed countries such as UK many 

studies has been performed about this issue, 

but data sharing and studies in this issue are 

limited developing countries [5] [6]. We used 

benefit transfer method by taking account 

other researchesô results. Following general 

formula was used to do this: 

 

Ij = (Yi / Yj) 
E * I i                        (6) 

Ij: Impact value for country j 

Y i: Income in country i 

Y j: Income in country j 

E: Income elasticity of demand for 

environmental benefits 

Ii: Impact value for country I 

We transformed the calculated value to 

cultivated areas in related year in Turkey, the 

inquiring value is 0.0957 USD/Ha. 

In this study pesticide use has been monetized 

as a ñdamage riskò. In pollination damage 

value calculation, need for insect pollination 

coefficients are used [1]. In the related study 

agricultural products that need pollination has 

been classified and 0.1, 0.5 and 0.9 

coefficients were determined ranked from the 

products that have minimum pollination need 

to the products that need maximum amount of 

pollination. The pollination dependency 

coefficients has been used as 0.1 for 

vegetables and 0.5 for fruits for Turkey. 

Following formula we produced was used to 

calculate pesticide damage risk in Turkey, and 

was found 176.8 USD/Ha: 

В ὠ ὖz ὠ ὖz Ⱦ

ύὬὩὥὸ ὬὥὶὺὩίὸὩὨ ὥὶὩὥὸέὸὥὰ ὥὫȢὥὶὩὥϳ    (7) 

where ὠ  is vegetable production value and 

ὖ  is pollination dependency coefficients of 

vegetables. Likewise,  ὠ   is fruits production 

value and ὖ  is pollination dependency 

coefficients of fruits. Annual biological 

purification cost of water in Turkey was 

declared, in a report, by Ministry of 

Environment and Urbanization as 0.1412 

USD/Tones. By using this data, pesticides 

purification cost was calculated with 

following formula: 

 
Gross water purification costs = Average annual per 

capita water consumption (Tonnes/person)/Year * 

Total population (Persons) * Purification costs of 

water in Turkey (USD/Tonnes)                                   (8) 

 

The data in the above formula has been 

compiled by using different reports published 

by Turkeyôs ñState Water Hydraulicsò. Gross 

water purification cost was estimated as 

2,257,788,000 USD/Year with an average per 

capita water consumption of 205 m3/Year, 

total population and purification costs of 

water in Turkey of 0.1412 USD / Tons. 

Pesticide active ingredients value was 

employed to calculate the amount of cost 
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allocated to conventional wheat production. 

This value is 0.47 kg / Hectare in Turkey [4]. 

Thus, water purification cost charged to 

conventional wheat production is estimated as 

519,291,240 USD/year by using following 

formula: 

 
WPC= (Pesticides active ingredients*cultivated wheat 

area / Turkeyôs cultivated area) X (Gross water 

purification costs                                                        (9) 

 

where: the WPC is water purification cost 

charged to conventional wheat production 

which is calculated as 45.35 USD/Ha in 

Turkey. 

Finally, we consider greenhouse gas (CO2) 

emission arising from agricultural production 

externality. We used the amount of CO2 

emission (or equivalent) needed to produce 1 

ton of wheat and the cost of disposal of this 

emission for necessary for calculations.   

Therefore cultivated annual conventional 

wheat production value minus its externalities 

mentioned above were considered in the 

statistical analysis in order to find the optimal 

land amount. Organic wheat productionôs 

externality was only arising CO2 emission. In 

this study, farm gate prices has been used to 

calculate the yearly wheat production value. It 

has been assumed that 50% yield loss will 

occur when production transitions to organic 

wheat and the organic wheat price will be 

20% more than the conventional wheat. And 

the value of the CO2 emission reduction has 

been determined by using the data from the 

carbon market. According to this, the disposal 

cost of 1 kg CO2 is considered to be 0.02 USD 

[7]. 

   

RESULTS AND DISCUSSIONS 

 

Ordinary Least Squares estimator was used to 

estimate the model parameters related to 

equation 5.  

Model coefficients have statistical 

significance. Model parameters are accepted 

to robust when examined the R2 values (Table 

1).  

Optimality condition in equation 5 is satisfied 

at 18.13 point. It is stated that conventional 

wheat production area must be %18.13 of 

current cultivated area in Turkey.   

Table 1. Numerical model results of two models  
  B Std. Errors Significancy 

Constant_organic -80,888.96* 8,292.29 0.000 

    ln_land_organic 44,101.73* 2,209.64 0.000 

    R2  for model organic 0.803 
  

    St_Er_of_org_mod_est. 20,403.87     

Constant_conventional -1,462,011.70* 193,515 0.000 

    ln_land_conventional 635,882.19* 51,565.87 0.000 

    R2 for model 

conventional 0.608 

  
    St_Er_of_conv_mod_est. 478,159.89     

*Statistical significancy at %1 level 

Source: Authorsô own estimation. 

 

Conventional wheat production amount in 

Turkey is approximately 7.6 million hectare 

annually.  However, the model suggests to be 

1.3 million hectares. If we take into account 

the annual negative externality of wheat 

production which is 227.5 USD/Ha and the 

total annual external cost would be 

1,416,061,536 USD annually. 

The results numerically demonstrate the 

importance of organic farming. Wheat is still 

an important nutrient for Turkey, and is the 

leader in Europe with 150 kg of bread 

consumption per capita. In addition, the 

importance of sustainability in wheat 

production is obvious when considering a 

significant portion of the per capita income is 

allocated to food expenditure. Although the 

productivity of organic wheat production is 

low, scientific studies should be focused on 

how to increase the efficiency in this field and 

sufficient budget should be allocated such 

studies. The fact that the portion of Turkish 

agricultural land allocated for wheat 

production to be reduced to 18% is not 

theoretically possible, it can be said that it is 

the target to be reached. 

 

CONCLUSIONS 

 

In this study, the optimal production area of 

conventional and organic wheat production in 

Turkey is calculated. In determination of the 

optimality conditions, the effect of healthcare 

expenditures caused by pesticides, production 

value loss caused by decreasing pollination 

(risk premium) and the cost of the treatment 

for water pollution caused by agricultural 

chemicals and for greenhouse gas (CO2 or its 
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equivalent) emissions arising from 

agricultural production. The optimal area of 

land for conventional wheat production is that 

which makes the marginal benefit of this 

production equal to the marginal benefit of 

organic wheat production. According to the 

results, the conventional wheat production 

area should be reduced by to 18.13 % of the 

current production area for conventional 

wheat production in Turkey.  

The model only addresses the optimal 

conditions with available data. If additional 

data on externality is obtained, a more 

extensive model can be developed. In a 

further study, drought and climate change 

conditions may be included in the model and 

their externality effects can then be analyzed. 

In order to reduce the negative externalities of 

wheat production in Turkey, prevention of 

food wastes, reduction of post-harvest losses, 

guaranteeing the use of certified seed, along 

with the re-design of many policies and 

creation of new ones such as a restriction on 

the use of agricultural chemicals must be 

realized. There is no doubt that the 

implementation cost of all these policies will 

be less than 1,416,061,536 USD/year. 
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Abstract 

 

The integration to the EU led to serious changes in Bulgarian agriculture. The implementation of Common 

agricultural policy caused significant transformations in farm structures. There are substantial variations in the 

number and the size of the agricultural holdings. The aim of the study is to highlight the main trends in the level and 

dynamics of concentration in Bulgarian agricultural sector. The Lorenz curve, as the most widely used measure of 

inequality, is applied in the paper to analyse the process of concentration and the distribution of agricultural 

holdings. The results indicate that the large structures continue to grow, while small farms are disappearing. The 

survey shows insubstantial role of medium-sized holdings, polarization and dualistic structure of Bulgarian 

agriculture. 

 

Key words: direct payments, structural changes, polarization 

 

INTRODUCTION  
 

The EU enlargement caused serious 

transformation in the structure of agricultural 

holdings across Europe. The process of 

concentration in the EU Member states 

provokes debate among researchers, farmers 

and policy makers. The trends in the 

distribution of agricultural holdings are 

highlighted by number of studies [13, 14, and 

17]. Piet et al. [12] observe the role of several 

drivers of farm-size inequality in France. 

Loughrey et al. [8] investigate the distribution 

of agricultural land in Western Europe by 

focusing on spatial clusters. The OECD 

published report on the subject for a set of 14 

countries - two in Asia (Korea, Japan), two in 

America (Canada, the USA), and ten EU 

Member states [3]. According to the 

Transnational Institute [19] there are severe 

challenges related to the term ñland grabbingò 

in the EU: ñEurope is currently experiencing 

tremendous and rapid land concentration. This 

process is adversely affecting the lives and 

livelihoods of millions of small-scale farmers 

and agricultural workersñ[19]. 

Therefore the overconcentration raises 

concerns about the future of European 

agriculture. In Bulgaria this process is 

changing the rural areas significantly, and is 

causing a number of social, economic and 

ecological challenges. 

After the accession to the EU there is 

substantial variation in Bulgarian agricultural 

structure. The number of holding is declining 

and the average farm size is increasing. 

Although there are some positive trends and 

changes, the agricultural sector is 

characterized by unbalanced distribution of 

the holdings and domination of the large 

farms. 

The aim of the study is to highlight the main 

trends in the level and the dynamics of 

concentration in Bulgarian agricultural sector 

and to formulate recommendation for 

balanced and sustainable development.  

The study is structured as follows: First 

section presents the materials and methods of 

the study. Second, the dynamics and different 

dimensions of concentration are observed. 

The survey focuses on the comparison with 

EU average. In the third section some 

important conclusions and recommendations 

are outlined. 
 

MATERIALS AND METHODS  

 

The main purpose of the study is to examine 

changes and trends in concentration and 

distribution of farms by UAA and Standard 

Output between 2003 and 2016. The results 
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could be starting point for a discussion about 

future of CAP after 2020. 

The data is collected by Eurostat Database 

(Farm Structure Survey 2003, 2010, 2016) 

and Ministry of agriculture, food and forestry 

in Bulgaria. 

The changes in economic size and 

concentration are conducted by using the 

Eurostat classification of farms. ñBy 

economic size (based on standard output in 

EUR), agricultural holdings form nine 

groupsò [4]. 

In the paper is applied Lorenz curve as a main 

indicator for inequality [20]. The curve 

presents income distributions as proposed by 

Lorenz [9]. After Krugman [7] Lorenz curve 

and Gini coefficient have become a widely 

used method for measuring geographic 

concentration. The Lorenz curve and the Gini 

coefficient are applied in number of studies 

for observing concentration of agricultural 

structures [10, 14, and 18]. 

This approach is conceptually similar to the 

method ñby quantilesò [2]. Functional relation 

proposed by Rasche et al. [15] is used in the 

survey to estimate Lorenz curves. The explicit 

functional form is shown in the equation 1: 

 

L (F; q) = [1ī (1ī F (q)) Ŭ] 1/ɓ                     (1) 

 

 0<ŬÒ1, 0<ɓÒ1 

 

L (F; q) is the cumulative distribution of the 

operated hectares or standard output and F (q) 

is cumulative distribution of number of 

holdings. The function possesses the proper 

convexity and slope constraints to assure that 

it always lies in the lower triangle of the unit 

square [15]. 

In the study, the Lorenz curve is constructed 

based on two indicators ï utilized agricultural 

area and standard output. The main purpose is 

broader analysis of the level of concentration 

and the changes in farm structures. 

 

RESULTS AND DISCUSSIONS 

 

The study focuses on the changes in terms of 

physical and economic size of Bulgarian 

farms after accession to the EU. The survey 

aims to answer the question whether the CAP 

implementation stimulates Bulgarian 

agriculture in resolving some issues, which 

have occurred during the transition period. 

According to EUROSTAT [5] in 2016 the 

UAA is over 17 million hectares and there are 

more than 10.3 million farms in the EU.  

In Bulgaria the UAA and the number of 

holdings are only 2% of all area and all farms 

in the EU (Table 1). In 2016, the results from 

Farm structure survey conclude that nearly 

33% of all EU farms are in Romania and 14% 

- in Poland [5]. 

 
Table 1. Farm holding and utilized agricultural area, 

2016  

Country 

Number of 

holdings 

Utilized 

agricultural area 

(UAA)  

Small farms 

(under 5 ha) 

Large farms  

(> 50 hʘ) 

in 

thousands 

share 

of EU 

total 

(%) 

in 1,000 ha 

share of 

EU total 

(%) 

share 

of all 

farms 

(%) 

share 

of 

UAA 

(%) 

share 

of all 

farms 

(%) 

ʩhare of 

UAA(%) 

EU-28 10,321.2 100.0 171,288.5 100.0 65.4 6.1. 7.0 68.1 

Bulgaria 202.7 2.0 4,468.5 2.0 82.6 2.9. 4.8. 87.3 

Source: Farm structure Survey 2016. 

 

More than 65% of all farms in the EU 28 are 

small. On the other hand 68% of UAA is 

concentrated in 7% of farms (farm size more 

than 50 hectares). Large farms are dominating 

structures in Luxembourg (52%) and France 

(41%). 

The distribution of holdings is most uneven in 

Romania. Around 92% of the farms are under 

5 ha while less than 1% of all structures is 

more than 50 ha, concentrating approximately 

50% of the total UAA. 

In Bulgaria the level of concentration is 

higher than EU average. Nearly 88% of all 

UAA is in large structures, although they 

represent less than 5% of all holdings. Small 

farms (under 5 ha) accumulate only 2% of 

agricultural area.  

The results indicate that there is dualistic 

structure of Bulgarian agriculture, which 

raises concerns about the opportunities for 

balanced development in the sector. The 

implementation of the CAP caused 

overconcentration and substantial changes in 

specialization patterns. The country becomes 

producer of extensive crops and exporter of 

raw materials and primary products. By 

contrast, the production of extensive crops 

and livestock are declining [1]. 
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Figure 1 represents the evolution in Bulgarian 

farm structure for the period 2003-2016. In 

Bulgaria the transition period is associated 

with substantial transformations in 

agriculture. The political and the economic 

instability during the 90s caused serious 

problems with land fragmentation and a 

decrease of agricultural production. The pre-

accession period is characterized by a 

decrease in the number of the farms and their 

consolidation. After the accession to the EU, 

the implementation of the CAP has caused 

further changes in farm structures. For the 

past 30 years there are serious variations and 

restructuring in the sector. 

For the period 2003-2016 there is downward 

trend in the number of farms, and the rate of 

decline in the country is more than 70%. 

These changes are typical for the almost all 

Member states in the EU. In the 2003-2013, 

the number of farms has declined by half, not 

only in Bulgaria, but also in Slovakia and 

Italy. 

In 2016 in Bulgaria are registered 200 

thousand agricultural holdings [11]. 

Compared to their number in 2013 and 2010, 

the decrease is with respectively 21% and 

46%. 

 

 

Fig. 1. Changes in Bulgarian agricultural structure 

(2003=1) 

Source: Own calculation based on Ministry of 

agriculture, food and forestry. 

 

For the period 2003 ï 2016 in Bulgaria is 

observed the highest increase in the UAA, 

although the country accounts for only 2% of 

the total UAA in the EU-28. In 2016 France 

and Spain are the two Member States with the 

largest UAA, with respectively 16% and 

13.2%, followed by United Kingdom (10%) 

and Germany (9%). 

The trends across the Member-States are 

similar. While more than 25% of the farms 

disappeared between 2003 and 2016, the total 

utilized agriculture area remains stable. 

Therefor the average area per holding 

increases from 11.7 hectares in 2003 to 16.59 

hectares in 2016 [5]. In 2016, in the Czech 

Republic is observed the highest average farm 

size (130 ha), followed by the United 

Kingdom (90 ha). The average farm size is 

below 10 hectares in Malta (1.2 ha), Cyprus 

(3.2 ha) and Romania (3.7 ha). In Bulgaria, 

however is registered major growth in the 

average farm size. In the beginning of the 

analyzed period the average size of the 

holdings is 4.4 hectares. In 2016 the average 

size rises nearly 5 times to more than 20 ha. 

The results show some positive trends ï the 

average farm size and the utilized agricultural 

area are increasing. On the other hand, wider 

and broader analysis of Bulgarian farm 

structure observes some alarming processes.  

Figure 2 presents the distribution of 

agricultural holding by economic size for the 

period 2003-2016.  
 

Fig. 2. Distribution of holdings by economic size  

Source: Own calculation based on Farm Structure 

survey. 
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The data analyze the share of farms in number 

of holdings and produced standard output in 

Bulgaria. 

For the analyzed period the share of small 

farms (below 2,000 EUR) in the number of 

holdings and in the standard output is 

declining respectively with 23% and 17%. On 

the other hand, the share of large farms (over 

250,000 EUR) in the number of holdings is 

increasing gradually (1.2%). However, there 

is a significant growth in their share in the 

standard output (more than 25% of the total 

standard output in the country). 

The results outline other major issue 

concerning Bulgarian agriculture - the 

insufficient role of medium-sized farms. The 

share of the holdings between 8,000 EUR and 

50,000 EUR is around 13% and they account 

for only 15% of the standard output. Despite 

the accession to the EU, the polarization of 

Bulgarian agriculture is broadening and the 

country could not form balanced agricultural 

structure. 

For the period 2003-2016 the dynamics in the 

level of concentration is observed by Lorenz 

curve. The abovementioned indicator 

corresponds to the objectives of the analysis 

and characteristics of agricultural sector. 

Lorenz curves are a graphical presentation of 

inequality [9]. This approach allows visual 

impression of farms structure distribution in 

Bulgaria. 

 Figure 3 shows the changes in Lorenz curves 

based on the physical size. 

In Bulgaria the level of concentration and the 

inequality distribution are increasing. In 2003 

the share of holdings under 0.5 ha is 62% and 

they accumulate only 3% of the UAA. By 

contrast, less than 1% of farms is over 100 ha 

but poses 78% of the UAA. In 2010 

disproportions are increasing. The share of 

small structures is more than 60%, but they 

account for only 1% of the UAA. On the other 

hand the large holdings over 100 ha (2.3% of 

all farms) are handling 84% of the area. In 

2016 the over-concentration is furtherly 

broadening. 

The results based on the Lorenz curve are in 

parallel with the trends observed by the 

analysis of economic size of holdings. The 

farm structure is characterized by 

concentration of UAA in the large holdings, 

insignificant role of the small ones and the 

reduction of their share in the total number of 

farms. 

 

Fig. 3. Lorenz curve based on UAA 
Source: Own calculation based on Ministry of 

agriculture, food and forestry. 

 

After the accession to the EU, the group of 

small farms is declining. The reduction 

however is not related to the increase of their 

size but is due to the suspension of their 

activities. On the other hand, the dominance 

of large farms increases and process in these 

structures does not correspond to changes in 

other classes of farms. 

The Lorentz curve, compared to the line of 

equality, shows an increase in concentration 

and inequality in terms of number of farms 

and their economic size (Figure 4). 

In 2003 76% of all holdings are very small 

(economic size under 2000 EUR) and account 

for more than 20% of the standard output. In 

2010 these farms are approximately 68% but 

provide only 9% standard output. By contrast, 

in 2003 the farms with the largest economic 

size (over 250,000 EUR) are only 0.2% of the 

total number, but account for 35% of the 

standard output. In 2010, there is an increase 

in the share of large structures and they are 

1% of all farms. These holdings produce more 

than 54% of the standard output. In 2016, the 

share of large farms is growing and they are 

1.4% of all holdings. The same trends are 
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observed in their share in standard output 

(58%). On the other hand, the farms with 

economic size under 2,000 EUR provide less 

than 4% of the SO. 

 

Fig. 4. Lorenz curve based on Standard output 

Source: Own calculation based on Ministry of 

agriculture, food and forestry. 

 

These results indicate that there is 

concentration of standard output in the large 

structures. By contrast, the significance of 

small farms is declining as they provide only 

insubstantial share of the standard output. 

Another important conclusion is related to the 

medium-sized farms. Although their share 

increases, these farms still play insufficient 

role in Bulgarian agriculture.  

The analysis indicates for a dualistic structure 

of holdings in Bulgaria. The data shows that 

small farms are diminishing, and so is their 

importance and economic size. Different 

trends are registered for large structures. They 

improved their performance and dominate in 

Bulgarian agricultural structure.  

There are differences between the two types 

of Lorenz curves - calculated on the basis of 

economic size and based on the UAA. First, 

the level of concentration concluded on base 

of the UAA is higher than the one related to 

the economic size. The higher values are 

mainly associated with the role and 

importance of livestock farms, which are not 

represented by Lorenz curve based on the 

UAA. Therefor indicator outlines greater 

imbalance between small and large structures. 

Secondly, with the expansion of UAA, the 

land is absorbed more intensively, which also 

reflects the Lorenz curve. Despite the 

indicated differences in both types of curves, 

similar trends and variations in the structure 

of agricultural holdings have appeared. 

The analysis of farm distributions by physical 

and economic size show that the 

transformations could not lead to the expected 

results. Although there are some positive 

changes, many unsolved problems still are 

challenging the sector.  

The main reasons for the transformations are 

associated with the implementation of the 

CAP and the financial support in form of 

direct payments. There is a serious imbalance 

in financial aid distribution [6]. Substantial 

subsidies are provided to large structures, 

while small farms could not receive funds 

because they do not meet the EU criteria or 

there is an insignificant financial support. 

ĂThe change in development policies both at 

national and international level requires new 

approaches to be used in rural areasñ [16]. 

The uneven financial support distribution 

influenced the processes of specialization and 

concentration of Bulgarian agriculture. The 

dominance of extensive farming and the 

problems in the livestock and in the intensive 

crops changed the production structure and 

export list of the country. Bulgaria become 

major exporter of wheat and sunflower seed, 

while the importance of the high value added 

products in is decreasing. The 

abovementioned trends are reflecting the 

opportunities for sustainable development of 

Bulgarian agriculture and cause serious 

imbalances. 

 

CONCLUSIONS 

 

Based on the analysis, some conclusions and 

recommendations could be highlighted: 

After the accession to the EU, the changes and 

the dynamic in the process of concentration 

demonstrate that there is an irrational dualistic 

structure in the country. Despite the increase 

in the average farm size, the polarization of 

agricultural holdings remains. 
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There is a strong differentiation in crop 

production, both at sectoral and regional level. 

Although the intensive sectors are always 

characterized by a higher UAA than the 

intensive ones, the role of vegetables, fruits 

and vineyards is reducing substantially 

comparing to cereals and oilseeds. 

Despite the significant increase in the level of 

concentration, livestock farms are small and 

fragmented. These trends hamper the 

development of rational concentration and 

optimal size. 

The variations of concentration, analyzed by 

the Lorenz curve indicate major 

disproportions in Bulgarian agriculture. 

Lorenz curve show the main features of 

Bulgaria agriculture ï imbalanced farm 

structure - too many small farms with 

insignificant economic size and a small 

number of large structures that provide a 

much larger share of standard output. 

In the new programming period, the CAP 

needs serious revision ï the main priorities of 

the Pillar 1 should be related to greater 

support of small and medium-sized farms. 

The CAP after 2020 should include new 

redistributive land policies, reduction of direct 

payments and better targeting. The EU funds 

should be directed to family farms in order to 

stop and reverse the processes of 

overconcentration. 

Some of the schemes represented and 

designed in the 2014-2020 programming 

period (for example Young Farmer scheme 

and Small farms scheme) are showing 

insufficient results not only in Bulgaria. They 

are not efficient enough and could not provide 

support to majority of Bulgarian farmers.  

The CAP should continue to change and 

evolve. Despite the considerable support of 

the CAP, EU agriculture is unviable and 

dependent on poorly targeted direct payments. 

The national agricultural policy in Bulgaria 

should direct the financial support to 

traditional sectors with high value added and 

stimulate the development of family farming. 
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Abstract 

 

In this paper, it is desired to establish the differences regarding the agricultural labor force needs for two different 

systems, namely the conventional and the ecological system. In the first part of the paper, in quantitative and 

qualitative terms, we will analyze data on labor force evolution in Romanian agriculture, using the data provided by 

the National Institute of Statistics. This first analysis supports the determination of the existing labor force in 

agriculture in order to determine whether this can be sufficient for both conventional and organic farming systems. 

In the second part of the paper, the specific labor force needs will be determined for some cereal crops analyzed in 

parallel in both conventional and ecological systems. With the help of the indicators in the technological sheets, it 

will be possible to achieve an average of labor force between crops in order to determine the specific differences 

between the labor needs between the two agricultural systems. 

 

Key words: evolution, Romania, labor force, conventional and ecological  

 

INTRODUCTION  
 

Agriculture has become an area of interest not 

only for specialists involved in research 

activities, but also for the general public, 

mainly representing consumers / agricultural 

producers. Being an interdisciplinary field, 

based on mutual influences in the field of 

agriculture and environmental protection, the 

terminology used has new meanings, resulting 

in the emergence of a specific language [2]. 

Of the population employed by economic 

activity, it is confirmed that the balance of the 

labor force includes persons through whom 

incomes are generated in the economic or 

social activities carried out, on the basis of 

legal contract. 

In Europe, agriculture is the most important 

sector, because it is a food producer that is 

essential for life. Farmers producing both 

processed and unprocessed agricultural 

commodities and raw materials for the food, 

feed and textile industry [3]. 

The European Union places a special 

emphasis on obtaining products of plant and 

animal origin through organic farming 

methods and encourages those who practice 

such agriculture. Organic farming offers many 

advantages: a higher percentage of 

employment, although the labor force needs in 

organic farming are higher compared to the 

conventional system; in economic terms, 

organic farming ensures profit, even if the 

harvest records losses [4]. Financial and 

economic crisis effects have come forward by 

a reduction of workplaces and unassailably, 

releasing labour into unemployment, by 

restricting and slowing down the processes of 

creating new workplaces, having direct 

consequences locking young peopleôs access 

at the labour market and labour market egress 

of people with assailable position [6]. 
 

MATERIALS AND METHODS  

 

The present paper is subject to the analysis 

with data regarding the labor force evolution 

in the Romanian agriculture, but also the labor 

force specific needs for some grain crops 

analyzed in parallel in both conventional and 
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ecological system with the data provided by 

the National Institute of Statistics (INS) and 

the Ministry of Agriculture and Rural 

Development (MADR), using the quantitative 

and qualitative comparative analysis of data 

from the analyzed period 2010-2017. From 

the technological charts, data will be 

extrapolated to achieve the average labor 

force between crops in order to observe the 

distinctive differences between the need for 

labor and the two agricultural systems. 

The specialty literature comprises a series of 

scientific papers which present the results 

obtained after the economic research carried 

on in the ecologic agriculture sector [5]. 

 

RESULTS AND DISCUSSIONS 

 

In the first part of the analysis we want to 

evaluate both the current stage and the 

evolution of the labor force level in 

agriculture in Romania. Labor force in 

agriculture was analyzed through the 

statistical data provided, referring to the 

employed population in different sectors of 

the economy. 

The figure below analyzes the labor force in 

agriculture, comparing it with other sectors of 

the national economy to find out the position 

of the former. 

 

 
Fig. 1. Evolution of the employed population in 

different national economic activities. 

Source: processing based on INS data 

 

As can be seen from Figure 1, the number of 

persons working in agriculture was the 

highest among all the other activities of the 

national economy in the period analyzed 

2010-2015, showing a decreasing trend, 

cumulated with the fact that the number of 

working persons in the industry registered 

increases , the latter has surpassed the branch 

of agriculture, so in the last two years you 

have analyzed the branch that registered the 

largest number of workers was the industry, a 

positive fact for the economic development of 

the country, considering the average structure 

of the European Union.  

The other two branches were construction and 

trade, they registered a slight trend of growth, 

but well below the level of the first two 

branches of the national economy. 

 

 
Fig. 2. Determining the labor force weight for the main 

economic branches Source: processing based on INS 

data 

 

Of the employed population in agriculture, it 

can be noticed that its share in the total labor 

force decreases in the analyzed period 2010-

2017, from 29% to 21%, due to the fact that 

the number of people working in this field 

recorded an average annual negative rate , of -

4.7%, and the average of the agricultural labor 

force was 26%. In industry, on average, about 

21.7% of the employed population is 

employed, but in the last two years the share 

has increased significantly, becoming the 

branch with the largest number of jobs, 

namely 23.5% of the total, annual growth rate 

of 1.8%.  

Trade accounts for about 14% of all jobs on 

average, a slight upward trend, with an 

average growth rate of 1%. 

Regarding the construction sector, it is 

observed that it offers the fewest jobs among 

the 4 branches analyzed, but it holds a fairly 

significant weight, on average, of 7.6%, with 

annual increases of 1.44%.  
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The following aspects can be observed 

regarding the number of persons working in 

agriculture and their status by analyzing at 

once the structure of the labor force as well as 

of the employed population in this field. 

 

 
Fig. 3. Determining the structure of the labor force in 

agriculture, and its evolution 
Source: processing based on INS data. 

 

As can be seen from Figure 3, most of those 

working in agriculture are self-employed or 

unpaid family workers. There is a relatively 

small number of employees, compared to the 

other categories, and a smaller number of 

employers. In 2010-2014, of the four 

categories, the workforce for the family was 

the most numerous, but they declined in the 

following period, with an average annual rate 

of -7%. In the second part, in the first part of 

the analyzed period, the workers were 

registered on their own, but they became the 

most in the last period (about 900 thousand 

persons). Of the other two categories, we can 

recall that on average there were 114 thousand 

employees and 7 thousand employers, both of 

which registered increasing trends, with an 

average annual rate of 4% and 33%, 

respectively. Analyzing the share of each 

professional status in the agricultural sector, 

between 2010 and 2017, two categories can be 

seen in the Figure 4. 

Figure 4 shows that people working in 

agriculture are divided into non-family 

workers, with an average share of 47.85% 

over the entire analyzed period, and the other 

main category being self-employed, with an 

average share of 46.51%. 

 

 
Fig. 4. Structure of employed population in agriculture 

during 2010-2017 
Source: processing based on INS data. 

 

Of the total number of people working in 

agriculture, only 5.08% were employed 

during the reference period, and only 0.32% 

were employers. Analyzing in comparison the 

persons working in agriculture according to 

the professional status with the professional 

status at national level, for all economic 

branches can be seen the differences in Figure 

5. 

 

 
Fig. 5. Share of the employed population in agriculture 

from the total in the period 2010-2017 according to the 

professional status 
Source: processing based on INS data [8]. 

 
Figure 5 proposes the comparative analysis of the 

number of persons working in agriculture, in 

relation to the total number, according to the 

professional status, of the 1.18 million people 

working for the family, not remunerated, about 

half and 89% are found in agriculture. Self-

employed in the agricultural field account for 

47%, out of a total of 2.17 million, and in the 

category of those holding agricultural 

activities, respectively employers occupy 5%, 

while in the same field of activity, only 2.3% 

represent the employees of the total labor 

force available on the market. 

Analyzing the differences in labor force 

between conventional and organic agriculture, 
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it was proposed to analyze the labor 

consumption indicator for the first three crops 

in the crop production structure (field crops) 

in terms of production value, namely maize, 

wheat and sunflower. Achieving an average of 

time consumption for both production 

systems, we notice the following difference. 

 

 
Fig. 6. Average skill gap between conventional and 

organic farming  

Source: data processing based on Ursu et al. (2017), 

[12]. 

  

CONCLUSIONS 

 

Agriculture is one of the basic branches of the 

economy in our country, able to bring a 

substantial contribution to the revival of the 

economic growth [1].As a result of the 

statistical analysis of the Romanian 

households, it is noted that the largest part of 

the expenses of households is assigned to 

consumption. "The size and structure of these 

expenses are directly influenced by the level 

of incomes. There are other factors that 

differentiate the level and structure of 

consumption expenses, the effects of which 

are cumulated at the level of households 

according to different features "[7].  

If the reduction of the labor force was not a 

social problem, from an economic point of 

view, the shift from conventional farming to 

organic farming would not negatively 

influence the activity of the farm with regard 

to labor costs [10]. The necessity of training 

and improving the labor force in agriculture 

derives from the fact that the practice of some 

professions in the agricultural field (vegetable, 

animal breeding, etc.) presupposes the 

scientific knowledge of the physical, 

chemical, biological processes, etc, on which 

plant and animal production depends [9]. 
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Abstract 

 

The paper is based on the study of various reports and different type of articles regarding the EU eggôs production 

and eggôs quality. In order to determine the Romanian consumers' perception regarding the quality of the egg, a 

questionnaire was prepared which was completed during January-February 2019 by 124 people from Sibiu County. 

Egg purchase preferences show that 42% of people prefer eggs bought from peasants, 29% of people buy from the 

shop next to the house, while 29% of people buy eggs from the supermarket. The main motivation to consume eggs is 

for 58% of respondents the rapidity of preparation. More than 50% of people appreciate the eggs as tasty and only 

29% see a source of protein of animal origin in egg consumption. Buyers are pretty well informed about the link 

between the coded egg and the hen's breeding system (54%). Sensory characteristics and nutritional value of foods 

are the factors on the basis of which consumers appreciate the quality of the eggs. 

 

Key words: egg, quality, consumption, market, poultry  

 

INTRODUCTION  
 

The external quality of eggs is appreciated 

based on texture, colour, shape, health and 

hygiene of the shell. The egg shell must be 

integral, smooth, clean and free from cracks. 

They all must be homogeneous in colour, 

shape and size.  

Market eggs must comply with these strict 

standards so that only high-quality products 

reach the consumer. 

Consumers appreciate the quality of the egg in 

terms of the colour of the yolk and its colour 

variation in a batch of eggs. The colour of it is 

therefore an important criteria for appreciating 

the value of the egg. 

Specialty literature states that in surveys 

conducted in different countries on egg 

samples of different colours, the interviewees 

showed pronounced interest to the most 

intense yolk colours. [17, 18]  

The colour of the yolk on a henôs egg yolks is 

determined in particular by the content and 

type of carotenoids present in the food. As 

such, the level of carotenoids in it should be 

adjusted to match the colour preference of the 

consumers. Consumer perception about the 

colour of yolk depends on the geographical 

area and traditions. They especially prefer egg 

with a more intense coloured yolk [9]. 

In order to produce the best possible quality 

eggs for buyers, we need to consider the yolk 

colour measurement, which is made using the 

(DSM YolkFan) colour standard, which is 

widely accepted in the food chain as the 

standard for measuring the colour of yolk. 

The main sources of xanthophyll pigment are 

known: red corn, maize gluten and Lucerne. 

Carotenoid pigments can also be extracted 

from many other sources such as lobsters, 

daffodils, marigolds, fruits (pineapple, citrus 

fruits, pepper, insect, flamingo, canary), 

marine animals (crustaceans, salmon) and 

yeasts (Phaffia rhodozyma). [1, 4, 7, 10, 12, 

13, 16] These pigments offer a wide range of 

different colours from light yellow to dark 

red. [8] Lutein from the xanthophyll pigment 

gives a yellowish colour while zeaxanthin 

from the xanthophyll pigment gives a yellow 

golden colour. 

The yellow colour of the egg yolk can be 

induced by incorporating into the food 

ingredients such as corn, maize gluten, 

Lucerne and by adding natural or synthetic 

pigments or a combination of these types into 

it. 
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Different factors can affect the consumption 

of eggs: cultural or regional values, customer 

preferences, religious beliefs, etc. [14].   

The countries which are leading when talking 

about the consumption of eggs per inhabitant 

are: Japan, Paraguay, China, Mexico, Ukraine, 

Malaysia, Brunei, Slovakia, Belarus and The 

Russian Federation [2]. 

The average egg consumption per inhabitant 

reached approximatively 9 kg in 2013 

according to Faostat [6]. 
 

MATERIALS AND METHODS  

 

The paper is based on the study of various 

reports and different type of articles regarding 

the EU eggôs production and eggôs quality.  

In order to determine the Romanian 

consumers' perception regarding the quality of 

the egg, a questionnaire was prepared which 

was completed during January-February 2019 

by 124 people from Sibiu County.  

The questionnaire was administered by a 

single interviewer and included demographic 

data on the respondents: gender, age, 

domicile, level of training and occupation of 

the respondents, number of family members, 

etc.  

The goal was to know the traits consumers are 

looking for when buying eggs (frequency of 

consumption, place of purchase, average 

monthly consumption of eggs per person, 

importance of sensory aspects to appreciate 

the freshness of eggs, etc.).  

The questionnaire was structured into 14 

items: the frequency of egg consumption; 

monthly average family consumption of eggs; 

place of purchase; the table at which the eggs 

are consumed; the main motivation of egg 

consumption; knowledge of the nutritional 

value of the egg and of the link between the 

number recorded on the egg and the poultry 

rearing system; the aspects that influence the 

purchasing decision; egg size and yolk colour 

preferences; perception of the relationship 

between the colour of the yolk and the quality 

of the egg; perception of the relationship 

between the colour of the shell and the poultry 

breeding system; the motivation underlying 

the purchasing decision from local producers. 

 

RESULTS AND DISCUSSIONS 

 

Countries like China, U.S., India and Mexico 

are the leaders in egg market. The share of 

laying hens by housing system show that at 

the world level more than 90 % of hens are 

living in cages, 8 % in barns and only 2 % in 

free range systems [19]. 

On EU level, the share of systems for keeping 

laying hens is 55.6% in chicken coops, 25.7% 

in barns, 14.1% in free range, and 4.6% in bio 

systems [18]. 

The hen house of the U.E. was 390.7 million 

heads in 2016 and 526.5 million heads 

respectively in 2017 [5, 15]. 

The five countries with the largest number of 

hens in each housing system on the EU-28 

level, in 2016, was: enriched cages (Spain, 

Poland, France, Italy, United Kingdom), barn 

systems (Germany, Netherlands, Italy, 

Sweden, Austria), free range (United 

Kingdom, Germany, France, Netherlands, 

Spain), organic (Germany, France, 

Netherlands, Italy, Sweden) [19]. 

According to the methods of production, the 

number of laying hens in 2017 by way of 

keeping was 53.2% enriched cages, 26.5% 

barns, 15.3% free range and 5.1% in organic 

systems. The data shows that in alternative 

systems there was a total of 186,064,310 

laying hens (46.8%). The egg prices on the 

EU-28 level in 2017 was 128.06 EUR/100 kg  

[5]. 

According to the number of laying hens 

exploited in 2017, the countries with the 

largest flocks in the EU were: Germany 

(52.65 million heads), France (49.04 million 

heads), Spain (46.73 milion heads), Poland 

(46.26 million heads), Great Britain (44.13 

million heads) Italy (34.96 million heads), the 

Netherlands (34.32 million heads), Belgium 

(9.41 million heads), Portugal (9.22 million 

heads), Sweden (8.06 million heads). 

These top 10 countries with the largest flocks 

of laying hens in the EU-28, exploited 

approximatly 84.2% of herds of the member 

countries in 2017 (Fig. 1).  

From the total of 7,528 (in 1,000 tonnes) egg 

production in 2017, the EU-28 main eggs 

producers (in 1,000 tonnes) were: France 

(13%), Germany (12%), Italy (11%), Spain 
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(10%), United Kingdom (10%), Netherlands 

(9%), Poland (8%).   

In 2018 and 2019 the EU-28 countries ramain 

the main exporters of eggs on world level.  

In 2018 the EU-28 Member States exported 

eggs to Japan; Switzerland, Israel, Thailand, 

Taiwan, Mauritania, South Korea. 

The European Consumer Association (BEUC) 

has indicated some characteristics that 

consumers are looking for in eggs. In recent 

years, there has been little research into 

consumer perceptions of egg quality. In 

Romania, such studies are even less 

conducted. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. The number of laying hens in the main EU 

countries in 2017 (million). 

 

However, the data from consumer surveys 

conducted in recent years has brought us a lot 

of knowledge in this area. 

In 2001, in Spain, such a study was conducted 

among 3,085 people. The purpose was to 

confirm the appreciation of the eggs according 

to the BEUC characteristics. The results of the 

survey showed that for consumers the most 

important attributes given to eggs are "safety", 

"freshness", "nutritional value" and "sensory 

characteristics". 

With regard to òsensory characteristicsò, the 

results of surveys over the last 10 years in 

several European countries like France, 

Germany, Italy, the United Kingdom, Spain, 

Poland and Greece show that consumers 

appreciate a number of tangible characteristics 

of the egg. ĂSensory characteristicsò refer 

mainly to the resistance of the shell, the 

consistency of the white and the color of the 

yolk. 

The visual evaluation of the egg provides 

quick information and links with the sensory 

perception of egg quality through the color of 

yolk. 

The perception of Romanian consumers 

about the quality of the eggs. Case study 

Sibiu county 

At the end of 2017, Romania with a flock of 

laying hens of 7.98 million heads, held the 

11th position in the EU-28, while in 2016, 

with 8.2 million heads, occupied the 7th 

position [5, 15]. 

The questionnaire was structured in 

demographic data on respondents and 14 

items. The questionnaire was completed by 

124 people. The demographic data of the 

respondents are shown in Table 1. 

Respondents' data show that 63% are women, 

and 37% are men.  

Approx. 50% of people are 20 to 40 years old, 

25% are between 41 and 60 years, 8% are 

over 60 years old, while only 17% are less 

than 20 years old. A share of 46% of those 

interviewed are high school graduates, 12% 

have graduated from a vocational school, 38% 

have higher education and 4% have only 

secondary education.  

The family size of the interviewed is 4 in the 

case of 42% of the respondents, 2 in the other 

33% and 25% have families of more than 4 

people.  

 
Table 1. The demographic data of the respondents 

Gender  

(n=124 persons) 

Age (n=124 persons) Level of education (n=124 persons) The family size 

 (n=124 persons) 

Male Female Less 
than 

20 

years 
old 

20 to 
40 

years 

old 

Between 
41 and 

60 years 

old 

Over  
60 

years 

old 

secondary 
education 

vocational 
school 

high 
school 

higher 
education 

2 
persons 

4 
persons 

More 
than 4 

persons 

46 78 21 62 31 10 5 15 57 47 41 52 31 

Source: Own designed based on [16]. 
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Weekly consumption of eggs per person is for 

50% of the people questioned 2-3 times a 

week, which means that the egg is a favorite 

food in the family of those investigated.  

Also, approx. 21% of people questioned 

consume eggs at least once a week. 

Monthly family consumption of eggs is 

estimated at up to 10 pcs. in the case of 29% 

of people, between 11-20 pieces in the case of 

33% of those interviewed and between 21-30 

pieces for approx. 21% of respondents. Just 

about. 17% of people said that their family 

consumed more than 30 eggs a month. 

Egg purchase preferences show that 42% of 

people prefer eggs bought from peasants, 29% 

of people buy from the shop next to the house, 

while 29% of people buy eggs from the 

supermarket. 

We wanted to find out at what times of day 

the eggs are consumed. Thus, 75% of 

respondents said they eat egg especially at 

breakfast. There is also a weight of 25% of 

people who serve eggs at lunch, while only 

8% of those questioned consume eggs for 

dinner. 

It has been found that only 50% of 

interviewees know the nutritional value of an 

egg, being concerned about the composition 

of the food. The other half of people have 

admitted that they do not know the details 

about the chemical composition and 

nutritional value of the egg.  

The main motivation to consume eggs is for 

58% of respondents the rapidity of 

preparation. More than 50% of people 

appreciate the eggs as tasty and only 29% see 

a source of protein of animal origin in egg 

consumption. 

Buyers are pretty well informed about the link 

between the coded egg and the hen's breeding 

system (54%). And this result entitles us to 

say that consumer information actions are 

needed. 

The main issues that determine the purchase 

of the eggs are: shelf life (50% of 

respondents), shell cleanliness (33%), 

producer's name (29%), yolk color (29%), 

shell color (17%). These results lead us to 

assert that in the view of buyers, the purchase 

of the egg is based on their food safety, 

reflected in freshness, knowing that the egg, 

like other animal food, is easily perishable. 

Regarding the size of the egg, the preferences 

of the interviewees are 58% directed towards 

the middle-sized eggs, while for 33% of the 

people this egg characteristic is less 

important. The rest of the respondents prefer 

large eggs. 

Regarding the color of yolk, 62.5% of those 

surveyed prefer eggs with intense colorful 

yolks, 29%, eggs with medium coloring yolk. 

This result of our survey overlaps with the 

result obtained in a study on sensory 

perception of product quality in Europe (case 

study poultry products) conducted in 2005. 

Thus, between 60 and 61% of Italians, 

Germans and Spanih preferred eggs with more 

intense coloring yolk, while this type of egg 

was preferred by 48% of French and 33% by 

British. These buyers (2,122 people) prefer 

eggs whose yolk falls to 14 on the egg color 

appreciation scale. This study has shown that 

in the case of eggs their quality is perceived 

by the sensory characteristics [11]. 

The preferences of those questioned regarding 

the country of origin of the eggs show that 

71% of those surveyed prefer eggs from hens 

exploited in Romania, their purchase decision 

being not significantly influenced by the price 

of the egg. 

According to the surveyed people, the 

intensity of the color of the yolk is associated 

with the system in which the hens are 

exploited (42%), the belief that the egg is 

healthier (42%), the freshness of the egg 

(18%). 

Interviewed people know how to distinguish 

between eggs from hens raised in the open air 

and hens raised on the ground. Thus, 42% of 

people know that eggs from hens grown in the 

open air have a different nuance of the shell, 

and the birds have access to different sources 

of food. However, approx. 21% of 

respondents believe that the color of the egg 

shell is an indicator of freshness. 

The main reasons that buyers buy eggs from 

local producers are: confidence in the 

producer (29%), references from other 

customers (25%), belief that eggs are fresh 

(25%). At the same time, very few people 
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believe that the price of eggs from hens raised 

in peasant farms is low. 

 

CONCLUSIONS 

 

Enriched cages are the dominating housing 

system for laying hens in the EU-28. It is 

followed by barn system, free range and 

organics systems. The EU is the main global 

egg trader, because more than 50 % of all 

eggs form the international markets are 

exported or imported by EU member states.  

In the next years it is expected that the egg 

production in the EU will grow faster than the 

consumption.  

Weekly egg consumption of those surveyed is 

for 50% of people of 2-3 eggs. Families of 

83% of respondents consume monthly 

between 10 and 30 eggs. More than half of 

those surveyed are accustomed to buying 

commercial eggs. 

Consumers appreciate the quality of eggs in 

terms of sensory characteristics. Thus, they 

expect a good quality egg to have a strong, 

shiny, brightly colored yolk (valued at 14 on 

DSM Yolk Color Fan). 

Sensory characteristics and nutritional value 

of foods are the factors on the basis of which 

consumers appreciate the quality of the eggs. 

Weekly egg consumption of those surveyed is 

for 50% of people of 2-3 eggs. Families of 

83% of respondents consume monthly 

between 10 and 30 eggs. More than half of 

those surveyed are accustomed to buying 

commercial eggs. 75% of the investigated 

people consume the egg at breakfast. Only 

50% of respondents know the nutritional 

value of the egg. Buyers are pretty well 

informed about the link between the coded 

egg and the hen's breeding system. We 

believe that action is needed to inform the 

public about the composition and nutritional 

value of products of animal origin. The main 

motivation to consume eggs is for more than 

half of respondents the rapidity of preparation.  

Approximate 62.5% of those surveyed prefer 

eggs with intense colourful yolks. The 

interviewees associate the intensity of yolk 

colour with the system in which the birds are 

exploited. 

Those surveyed are accustomed to buying 

medium-sized eggs. The preferences of those 

questioned to buy eggs produced in Romania 

show that the price is less important in 

making the purchasing decision. Those who 

buy eggs from local producers trust them and 

think the eggs are fresh. 

The main key factors in the quality of poultry 

products are: food safety, hygiene and 

freshness.  
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Abstract 

 

The aim of the paper is to evaluate adequately the academic performance efficiency of the teaching and research 

staff employed in the agricultural higher education institutions and organizations in the field of agricultural science 

and innovation. At the same time it is developed the nonparametric method of Data Envelopment Analysis for rating 

assignment DEA_UASM. As a result of analyzing the academic performance rating by option variable returns to 

scale, it is possible to determine the resources for improving staff activity by evaluating the distance function for 

each causal factor. 

 

Key words: academic performance, data envelopment analysis, higher education, research rating  

 

INTRODUCTION  
 

Conducting a general, complex and specific 

analysis of the Human Resource Management 

within the organizations, including the 

agricultural ones, we could state that Human 

Resource Management deals with finding the 

most effective ways to improve and use staff 

skills, competencies and knowledge: starting 

with recruiting and hiring qualified people for 

vacant positions and continuing with directing 

and encouraging staff development and 

training as they face issues and challenges that 

may occur along the way of achieving the 

established goals. The goals of the Human 

Resource Management can be grouped as 

follows: organizational, personal and 

economic goals. Academic performance in the 

field of staff management represents the 

achievement of organizationôs goals, 

methodological-didactical results, stability, 

flexibility and adaptability to the changing 

environment with minimal staffing costs. The 

indicators that characterize the academic 

performance are the following: efficiency of 

the activity results, material efficiency of the 

academic process and non-material efficiency 

of the academic process. Social efficiency can 

be defined as the level of satisfying the 

interests and needs of the staff, namely: 

remuneration for work, its content, the 

possibility of personal self-realization, 

improving staffôs communication and job 

satisfaction through team building strategies. 

The indicators that characterize social 

efficiency focus on the employment 

objectives and objectives related to 

relationships with other employees. Economic 

efficiency refers to the organizations 

operating under conditions of market 

economy and competition, but staff 

management also extends to non-commercial 

organizations, and respectively to central and 

local administrative-public organizations and 

state institutions that do not have as targets 

the maximization of profits and significant 

gains in competitive struggle. Employee 

productivity means achieving the goals of any 

organization with minimum resources. Staff 

management represents the activity of 

providing the organization with employees of 

a certain qualification and quality, their 

mailto:anatol.racul@gmail.com
mailto:anatol.racul@gmail.com
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motivation and use in achieving the goals 

related to the economic and social efficiency 

[1]. 

The resources of agricultural higher education 

institutions and organizations in the field of 

agricultural science and innovation include 

the material, financial, human and 

informational potential they have at a given 

moment:  

-Material resources that represent the 

physical components of the capital of an 

agricultural higher education institution and 

organizations in the field of agricultural 

science and innovation, which also include 

study facilities, libraries, accommodation and 

other spaces, etc.; 

-Financial resources that include the potential 

of the higher agricultural education institution 

and organizations in the field of agricultural 

science and innovation in the form of money 

from the state budget as well as from special 

means;  

-Human resources representing the teaching, 

scientific and auxiliary staff, the most active 

and creative resources at the level of an 

agricultural higher education institution and 

organizations in the field of agricultural 

science and innovation; 

-Information resources that constitute a real 

tool for managers to take advantage of 

opportunities that appear in the academic 

environment or to avoid situations that could 

endanger the scientific, teaching, research and 

innovation activity. 

Generally, sustainable development of 

agriculture and rural areas in the Republic of 

Moldova is conditioned by a number of 

factors, among which, the human resources 

with a high level of qualification and 

professional training occupy, in our opinion, a 

priority position. Considering the present 

level of development and capitalization of 

agricultural enterprises in the rural areas of 

the Republic of Moldova, and the competition 

on a free market that forces them to confront 

directly with the Western partners much better 

positioned, both in terms of existing facilities 

and of the necessary human and financial 

resources, they are forced to act operatively to 

reduce these gaps. The staff employed in 

agricultural higher education institutions and 

organizations in the field of agricultural 

science and innovation represents the main 

resource of any agricultural institution, the 

quality and efficiency of which depend to a 

great extent on the results of their activity and 

competitiveness. Human resources are the 

engines that set in motion the material, 

financial and informational elements, develop 

new inventions and make innovations, 

develop and promote science, create new 

products and services, homologated varieties, 

and concomitantly, train young specialists 

who become graduates with a wide range of 

agricultural specialties and specializations 

required on the labour and educational 

market. 

This essential component of an economy that 

depend on the agricultural higher education 

institutions and organizations in the field of 

agricultural science and innovation 

contributes significantly to the economic 

development and growth of a country in 

general and of the rural areas in particular by 

training and providing the necessary number 

of qualified specialists in various fields. It is 

therefore necessary to make a more 

comprehensive assessment of the academic 

performance of staff employed in higher 

agricultural education institutions and 

organizations in the field of agricultural 

science and innovation in order to identify 

whether all costs provided for research, 

teaching-learning and innovation activities are 

being used efficiently and effectively. All the 

more, it is necessary to identify those optimal 

performance standards through which 

agricultural higher education institutions and 

organizations in the field of agricultural 

science and innovation could make the most 

efficient use of the ratio of all existing 

resources under any form of inputs and 

outputs. 
 

MATERIALS AND METHODS  

 

Our survey included a sample of 228 students 

enrolled at four faculties of the University of 

Agricultural Sciences and Veterinary 

Medicine of Bucharest (USAMV) in 2017. As 

for the State Agrarian University of Moldova 

(UASM), the survey was similar to the one 
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carried out in Bucharest and included a 

sample of 324 respondents i.e. 3rd, 4th and 6th 

year students. In recent years, several studies 

have been conducted to determine 

performance efficiency of the academic staff 

employed in higher education institutions 

using Data Envelopment Analysis (DEA). If 

we emphasize the importance of 

implementing DEA, then we can observe that 

in most cases the studies are conducted on two 

segments, the first being at the academic 

performance level of the higher education 

institution (the strategic level), and the second 

segment being at the level of 

departments/faculties or laboratories 

(operational level) within these institutions. 

At the same time, the method of Data 

Envelopment Analysis has been widely 

applied to various industries such as 

healthcare, transport, and many other 

industries and organizations [3]. The scientific 

and unique novelty of our research consists in 

the fact that we conducted a DEA involving 

all three hierarchical levels of a modern 

organization: strategic, operational and 

individual level. The efficiency of the object 

under evaluation can be defined as the ratio of 

the weighted sum of outputs over the 

weighted sum of inputs [4].  

 

RESULTS AND DISCUSSIONS 

 

According to the framework regulation on the 

standardization of the scientific-teaching 

activity in the higher education system, the 

full time status of staff means that the 

employee has a didactic/scientific/scientific-

didactic position, who carries out his/her basic 

activity in the higher education institutions 

and who is registered nominally in the 

institutionôs framing scheme. 

It is described the comparative analysis of the 

academic performance of different faculties 

and different years of study in the Fig. 1 and 

Fig. 2. The best academic performance is 

obtained by the faculty of Biotechnologies 

with the 8.24 rating. As to the results obtained 

by the students at the different years in the 

Faculty of Management, Economic 

Engineering in Agriculture and Rural 

Development in the 2017 we can state that the 

best is the four year of the study. The 

scientific innovation of the paper consists in 

justifying the method of assessing the 

academic performance by using the linear 

programming techniques of the data 

envelopment analysis in the comparison of 

results obtained by the University of 

Agricultural Sciences and Veterinary 

Medicine of Bucharest and the State Agrarian 

University of Moldova. A nonparametric 

rating approach has been developed to 

evaluate the performance management in the 

higher education and research.  

The notion of teaching staff includes several 

scientific, didactic and teaching positions 

(recently also called functions), such as: 

university assistant, university lecturer, senior 

lecturer (it disappeared as a didactic-scientific 

position in November 2014 with the entry into 

force of the Education Code), associate 

professor and university professor.  

 
Fig. 1. The academic achievement of the students of the 

faculties of USAMV in the 2017 year. 

Source: Own calculations based on data of the Survey. 

 

Each successive teaching position corresponds 

to a higher professional level, the highest 

being the university professor. All these 

positions, except for the first one, are taken by 

competition every five years. Respectively, 

we consider it appropriate to carry out a 

detailed analysis of the scientific-didactic and 

didactic positions regarding the level of 

quality and professional development. 

The comparative analysis of the studentsô 

academic performance in the two agricultural 

higher education institutions supposes to 
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identify the indicators able to better highlight 

the efficiency of the performed study.  

 

 
Fig. 2. The academic achievement of the students of the 

Faculty of Management, Economic Engineering in 

Agriculture and Rural Development USAMV.  

Source: Own calculations based on data of the Survey. 

 

First, we can mention the rating of 

performance assessed through data 

envelopment analysis techniques which, 

compared to the average score of academic 

success, can serve as an indicator of overall 

evaluation. 

 

 
Fig. 3. Evaluating studentsô academic performance 

through the DEA rating compared to the average score 

for different faculties of UASVM.  

 

Source: Own calculations based on data of the Survey. 

The information presented above highlights 

higher academic performance for technical 

specialities compared to economic 

specialities. For example, despite the fact that 

the Faculty of Accounting has recorded a 

fairly high average score m = 8.46, it shows a 

relatively low r = 0.48 according to the rating 

accomplished per 24 types of activities 

included in the survey and subsequently 

processed using the principal component 

analysis method up to six eigenvalues with the 

superunit values of own vectors. Conversely, 

the Faculty that has the lowest average score 

m = 6.36 records a high rating of r=0.71 of 

academic performance evaluated per those 24 

types of activities included in the survey [5]. 
 

Table 1. Academic performance of UASM students on 

foreign language learning skills. 

 
English French Spanish Russian 

Score 3rd 7.87 8.05 7.96 8.86 

Rating 3rd 0.71 0.78 0.73 0.79 

Score 4th 8.39 8.31 8.25 8.49 

Rating 4th 0.48 0.47 0.44 0.52 

Score 6th 8.17 7.96 8.14 7.92 

Rating 6th 0.42 0.34 0.43 0.35 

Source: Own calculations based on data of the Survey. 

 

A significant indicator in assessing studentsô 

academic performance is the level of foreign 

language learning in the university. For 

example, English, being a traditionally 

accepted means of communication both in the 

academic environment and private life, 

represents a sensitive threshold of individualôs 

ability to fit into foreign society. Students 

internships offered by the Erasmus+ and other 

programmes require a good level of English 

that could be checked by Toefl scores 

application programs. Of the total number of 

324 surveyed students, only 77% study 

English. There are also students who study at 

the same time two or three languages and they 

represent 56% of the total sample. Students 

with the highest English language skills 

account for 14% of the total sample and have 

a DEA rating higher than the arithmetic mean. 

Also, the study of Russian language 

represents an exceptional performance in the 

educational process at the State Agrarian 

University of Moldova. The 3rd year students 

who record a definitely higher DEA rating 

and average score are those who study in 

Russian. Spanish and French are very 

important in the teaching process and the 

academic performance of students ranges 

between the values of good and very good. 
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Intermediate values of the average score and 

the DEA rating for French, Spanish, and 

Russian show that the study of these 

languages is not of primary importance in the 

teaching process.  

 

 
Fig. 4. Distribution of academic performance of UASM 

students regarding the scholarship. 

Source: Own calculations based on data of the Survey. 

 

 

 

 

According to Fig. 4, the students who benefit 

of scholarship have a definitely higher 

average score in all years of study. This is 

obviously due to the fact that the scholarship 

is calculated based on the average grade 

during the evaluation session. In the total of 

the surveyed sample, 71% of the enrolled 

students receive scholarships, which is an 

obvious advantage for the university. The 

professional orientation of high-school 

students during admission to universities has 

an additional argument for choosing UASM 

for studies due to the high rate of students 

receiving scholarships compared to other 

higher institutions in the country. 

For example, the average score for the 4th 

year students receiving the scholarship is 8.39, 

which exceeds by 9.1% the average score of 

the students who do not receive scholarships. 

The DEA rating of the 3rd and 4th year 

students also repeats the upper academic 

performance trend for scholarship students, 

representing respectively 13% for the 3rd year 

and 42% for the 4th year student. 

Table 2. Rotated component matrix of eigenvalues vectors of the factors included in the model 

No. Faculty Component 

1 2 3 4 5 6 

1 Faculty 0.685 -0.239 -0.337 -0.142 -0.14 -0.023 

2 Academic year 0.633 -0.195 -0.516 -0.243 -0.141 -0.046 

3 Age 0.519 -0.407 -0.385 0.013 -0.247 -0.096 

4 If_no 1 0.424 0.209 0.262 -0.164 0.134 -0.181 

5 If_no 2 0.392 0.067 0.224 -0.188 0.012 0.013 

6 Yes_residence 0.359 -0.117 0.117 0.354 0.15 0.008 

7 Yes_others 0.346 -0.154 0.281 0.342 0.114 0.022 

8 If_no 3 0.335 0.022 0.202 -0.162 -0.085 0.036 

9 No_business 0.324 0.05 -0.029 -0.179 -0.116 -0.256 

10 Yes_scholarship 0.25 0.248 -0.143 0.195 0.162 0.193 

11 If_yes 1 0.194 0.083 -0.02 0.08 0.186 0.088 

12 Publications -0.158 0.049 -0.009 0.133 0.065 -0.118 

13 Foreign Language -0.124 0.061 -0.054 -0.024 0.014 0.01 

14 Life_priority 1 0.116 0.503 -0.094 -0.119 -0.267 0.212 

15 Life_priority 2 0.076 0.452 -0.077 0.179 -0.123 -0.059 

16 Life_priority 3 0.284 0.426 0.071 -0.062 -0.132 0.269 

17 Life_priority 4 0.22 0.377 0.036 -0.23 -0.22 0.116 

18 If_yes 2 0.056 0.373 -0.247 -0.013 0.261 0.133 

19 Life_priority 5 0.039 0.368 -0.111 0.243 -0.195 -0.247 

20 If_yes 3 0.14 0.357 -0.29 0.196 0.158 0.321 

21 Studies -0.315 0.342 0.228 0.185 -0.151 -0.245 

22 If_no 4 0.256 0.31 0.176 -0.218 -0.121 -0.101 

23 If_no 5 0.209 0.282 0.175 -0.169 0.224 -0.195 

24 No_others -0.069 -0.206 -0.069 0.073 -0.045 0.092 

Source: Own calculations based on data of the Survey 
 

The advantage of evaluating studentsô 

academic performance through the DEA 

rating compared to the average score of 

current success is obvious as it includes 

complex information obtained based on the 
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survey performed per 24 types of activity and 

three levels of performance assessment [2]. 

The method of principal component analysis 

performs the grouping of the variables 

included in the survey and the performance 

levels through the own vector technology of 

the coordinate system. According to the 

probability theory we have the equality of the 

overall dispersion to the sum of the partial 

dispersion of the factors included in the 

model, the cumulative sum must be 100%. 

Own vectors that have a overunit value of the 

components are included in the simplified 

model of variables with the partial values of 

each factor. 

 

 
Fig. 5. Evaluating the studentsô academic performance 

through the DEA rating compared to the average score 

for different faculties of UASM depending on their 

participation in the scientific conferences. 

Source: Own calculations based on data of the Survey. 

The criterion of inclusion of the given factor 

in the Rotated component matrix is the 

maximum module value of own vector 

decomposition in components. The study 

undertaken in this paper involves 24 factors 

that were grouped into six own vectors with 

the overunit value of the component matrix. 

An important indicator of studentsô academic 

performance is their participation in the 

scientific conferences at the university for the 

1st, 2nd and 3rd cycles of study. Traditionally, 

the scientific event takes place in spring: 

March or April of the academic year and 

involves a serious preparation of the scientific 

content of the submitted reports. The best 

research projects are awarded at the 

institutional level and those highlighted by 

excellence are published in the collection of 

scientific articles edited at the university 

printing house. 

Figure 5 presents the results of studentsô 

academic performance depending on whether 

or not they participate in the scientific 

conferences per faculties. The figures 

recorded by the Faculty of Agricultural 

Engineering, where studentsô average score 

participating in the student scientific 

conference is 6.01 and the non-participation in 

the research activity shows a current success 

of 7.27 do not represent a specific trend for 

UASM. 

The distribution of the average score rate for 

other faculties shows a positive trend for the 

students participating in the scientific activity 

and, conversely, it can be argued that the 

arithmetic mean of the academic performance 

of students who were not included with 

presentations in the student conference is 18% 

lower. The advantage of student evaluation 

through the DEA rating, which is an overall 

indicator of performance contributing with 24 

different parameters of the academic activity 

is obvious for the faculties of agricultural 

engineering and cadastre. 

 
Fig.6. Linear regression of dependence of studentsô 

academic performance through DEA rating compared 

to the number of publications at the UASM student 

scientific conference. 

Source: Own calculations based on data of the Survey. 

 

For the Faculty of Agricultural Engineering 

the rating evaluated for the students 

participating in student scientific conferences 

is by 7% higher and it obviously reflects 
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accurately the academic performance relative 

to the average score of current success. 

Therefore, it is preferable to use the DEA 

rating concomitantly with the principal 

component analysis with the purpose of rating 

higher education institutions for different 

types of activities. 

 

 
Fig. 7. Distribution of graduates by areas of 

employment. 

Source: Own calculations based on data of the Survey. 

 

The rational selection within the coordinate 

system of eigenvalue vectors gives the 

possibility to highlight the significant 

relationships between the factors included in 

the model. Figure 6 presents the functional 

relationship between the number of 

publications at the studentsô scientific 

conference and the academic performance. 

Thus, if we increase student participation in 

scientific conferences by 1%, the academic 

performance increases by 0.14%. This 

behavior shows a positive trend in the quality 

of studies depending on studentsô involvement 

in research activities. Selecting an interesting 

and attractive subject of research for students 

represents the primary responsibility of the 

teaching staff in the higher education 

institutions. The high determinant coefficient 

of functional relationship of 95% proves a 

close interdependence between studentsô 

academic performance and academic research 

in the university. 

Evaluating the career plans of UASM students 

after graduation, we could identify their 

employment priorities, which closely correlate 

with the academic performance determined 

through the DEA rating. The survey 

highlights eight distinct areas demanded by 

the students from the Republic of Moldova: 

d1 - education; d2 - research; d3 - public 

institutions (ministries, agencies, etc.); d4 - 

private agricultural companies; d5 - non-

agricultural private companies; d6 - own 

business (agricultural); d7 - own business 

(non-agricultural); d8 - others. 

Figure 7 shows the distribution of 

employment applicants within the indicated 

areas correlating the academic performance 

evaluated by the rating method, depending on 

the average score of the surveyed students. 

The most requested field of employment after 

the graduation is a public institution 

(budgetary employees) that refers to 

ministries, state agencies, public service 

organizations, etc. representing a share of 

30% of the whole sample. The low demand of 

graduates regarding their inclusion in 

educational institutions of 1.86% reflects 

studentsô inadequate interest in this field. This 

denigrating attitude can be explained by very 

low and insufficient salaries of people 

employed in education and the low-level 

privileges granted by the society to this sector. 

The average score of current success for 

jobseekers in education after the graduation 

from UASM is 8.07 and it is a top priority 

occupying the 6th place among the above 

presented areas. A broader evaluation of this 

area through the DEA rating shows a 

sufficiently high attitude for jobseekers in the 

education sector r = 0.51 which corresponds 

to the arithmetic mean of academic 

performance for all areas. The area d3 has a 

high rating above the arithmetic mean and 

represents the value r=0.54 that correlates 

with the high demand for this field. Therefore, 

the average score of 8.14 corresponds to a 

higher demand in the evaluated sample. 

Regarding the area to set up an agricultural 

business, the average score of applicants for 

employment is 8.27 and it is ranked first in 

the order of preferences. This suggests that 

students who are evaluated during their 

studies hope to start their own business in 

agriculture. However, urban pressing reduces 

the share of applicants down to 13% of the 

surveyed students and the academic 
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performance rating is situated below the 

arithmetical mean of the sample and 

represents 0.44. Similarly, becoming 

employed in an agricultural company after 

graduating from university indicates a fairly 

high average score rate of 8.19, which 

together with a share of 14% of applicants 

represents a significant direction in the 

professional orientation of students. The DEA 

rating of d4 is of 0.47 and reflects a demand 

below the arithmetic mean based on the 

overall academic performance indicator. 

  

CONCLUSIONS 

 

Traditional employee performance appraisal 

as output/input ratio has a relative aspect and 

the evaluation techniques define the decision 

making units by numerical indicators that 

exploit economies of scale. As a criterion for 

the evaluation of the academic performance 

rating, it is suggested to use the distance 

output function, which involves a non-

parametric approach of the decision making 

factors. 

The primary data for the academic 

performance appraisal in the agricultural 

higher education institution and organizations 

in the field of agricultural science and 

innovation were collected in a standard format 

defined by the Ministry of Education of the 

Republic of Moldova. The sample of data is 

representative and reflects objectively all the 

methodical-didactic, scientific and research 

activities by including the whole institutional 

staff into the investigation procedure. The 

database developed for the storage of primary 

data allows statistical processing and 

nonparametric modeling for the evaluation of 

academic performance indicators in 

institutions. 
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Abstract 

 

The aim of the present study is to continue the investigation of the evolution of the number, professionalism and 

creativity of those employed in the national agriculture in order to elaborate some proposals regarding the efficient 

use of the human potential in the respective branch of the national economy. There was a constant decrease in the 

number of the population, both due to a decrease in the natural increase and an increase in the number of 

emigrants. At the same time, the proportion of the population in rural areas is increasing, which obviously needs to 

be secured by jobs. Even if the employment rate in agriculture has fallen from 42.8% in 1995 to 32.0% in 2015 or 

by 10.8 percentage points it remains clearly higher than the EU Member States and neighboring countries. The 

share of persons with higher education in agriculture fell from 11% in 2000 to 5% of all those with higher education 

in 2017 or 6 percentage points. In the agriculture of the Republic of Moldova dominate those with gymnasium 

studies, which are 36.5%. We consider it appropriate to develop and apply economic mechanisms that can 

contribute to the natural growth of the population, especially the rural ones. to halt or at least to temper the 

emigration of the citizens of our country, especially of the youth, by elaborating and implementing ways that would 

equalize the incomes of the rural population with that of our country, to make the training of those who will activate 

in the national agriculture more efficient.  

 

Key words: agriculture, human resources, efficiency, professionalism, creativity  

 

INTRODUCTION  
 

The level of development of agriculture, 

indisputably, is dependent on the human 

potential that highlights the natural, material, 

financial, informational resources available. It 

is natural to always show a keen curiosity and 

at the same time awaken to the human 

potential available to national agriculture, to 

the performance and creativity of those 

trained in agriculture to achieve the desired 

result. 

Aspects regarding the study of the human 

potential of the Republic of Moldova have 

been exhibited in various national and 

international publications. Thus, for example, 

in 2017, Olga Gagauz and Irina Pahomi in the 

Center for Demographic Research at the 

National Institute for Economic Research of 

the Republic of Moldova published the "Full 

Territorial Demographic Security Index: 

Dynamics 2014-2016"; Leonid Boaghe, in no. 

2 in 2018 of the Journal of Public 

Administration presents "Human resources 

management within the local public 

administration of the Republic of Moldova: 

problems and solutions"; PhD student ASEM 

Olga Buiucli in volume II of the collection of 

selective articles of the Conference 

International Scientific Conference 

"Competitiveness and Innovation in the 

Competitive Economy" from 22-23 

September 2017 presented the "Human 

Resources Behavior on the Labor Market of 

the Republic of Moldova". This list can be 

extended. Certainly, various aspects of human 

resources in agriculture are being investigated. 

However, the evolution of the agro-food 

sector caused by the demonopolisation of state 

property over the land, the establishment and 

development of "peasant farms (based on real 

economic independence") undoubtedly 

requires the amplification and efficiency of 

scientific researches on human resources 

trained in agriculture has led us to continue 

studying the human potential available to 

national agriculture. 
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MATERIALS AND METHODS  

 

In research we have used our previous 

materials and other publications that helped us 

to understand and explain the specific 

phenomena regarding human resources in 

agriculture of Republic of Moldova.  

In order to estimate their impact on the 

development sustainability of the national 

agro-food sector we use quantitative analysis 

both for the number of people enrolled in this 

branch of the national economy and their 

professionalism requirements that gave us 

relevant meanings and explanations, which 

generate some proposals with regarding the 

assurance of the national agriculture with the 

necessary human resources. 

RESULTS AND DISCUSSIONS 

 

For all countries, including Republic of 

Moldova, agriculture has been, is and will 

remain the support of human existence and is 

therefore the most powerful factor influencing 

economic and social stability. In our country 

agriculture is also the backbone of the 

national economy.  

Production of agricultural goods remains 

important for the national economy even if 

their contribution to GDP formation is 

reduced from 29.0% in 1995 (Table 1) to 

11.6% in 2017, yielding 0.4% relative to 

industry. 

 

 
Table 1. Contribution of the main economic activities to gross domestic product (GDP), (%) 

 1995 2000 2005 2010 2015 2016 2017 

GDP 100 100 100 100 100 100 100 

Of which:  - 

agriculture  
29.0 25.0 16.4 11.9 12.3 12.3 11.6 

- industry 25.0 16.0 15.8 13.3 12.3 12.2 12.0 

- trade 8.0 13.0 10.4 12.9 13.7 14.2 15.2 

- other  38.0 46.0 57.4 61.9 61.7 61.3 61.2 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova 

 

The total agricultural output, in current prices, 

increased about 8 times from 4,243 mil lei in 

1995 (Table 2) to 34,142 mil lei in 2017.  

This growth is mainly caused by prices. If in 

1995-2005 the global agricultural production 

in current prices increased by 3 times and in 

2005-2014  - by 1.9 times, then in comparable 

prices of 2000 - by only 10.8% and 

comparable of 2005 - with 4 percent. The 

vegetable production registered the most 

spectacular growth by 9 times from 2,687 Mil. 

Lei in 1995 to 24,435 Mil. Lei in 2017. 

 
Table 2. Global agricultural production, in current prices, Mil. Lei 

 1995 2000 2005 2010 2015 2016 2017 

Total 

production, 

of which: 

4,243 8,268 12,688 19,873 27,193 30,362 34,142 

-vegetal 2,687 5,790 8,449 13,616 18,082 21,098 23,435 

-animal 1,393 2,202 3,851 5,786 8,584 8,768 9,191 

-services 163 276 388 471 527 496 516 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova 
 

The agrarian reform, initiated by the 

Moldovan Parliament's decision in 1991, has 

generated major changes in the structure of 

the agricultural product. Within 1995-2017 

period agricultural production was dominated 

by crop production that practically constantly 

decreased from 70.0% in 1995 (Table 3) to 

58.0% in 2015 and then increased to 73.6% in 

2017 [2].  

Vegetable crops show the grain crop weights 

ranging from 18.8% in 2010 to 26.5% in 

2016. If in the 1990s fruit was 17%, then in 

the years 2000-2017 their share ranges from 

3.0% in 2000 to 9.2% in 2017. Only in 2017 

fruit, nuts, berries and grapes together reached 

the share of fruit in the 90s, forming 17.7% 

that is 8.2% smaller than the share of cereals. 

More than 80% of the area cultivated in the 

Republic of Moldova is covered by so called 
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cash crops such as cereals, oilseeds, and sugar 

beet and fodder crops. Only cereals (including 

wheat, corn and barley) occupy more than half 

of the sown areas. 

Fruit and vegetables occupy less than 20% of 

the cultivated area. 

 
Table 3. Structure of agricultural production by branches in households of all categories, % 

 1995 2000 2005 2010 2015 2016 2017 

Total agricultural production 100 100 100 100 100 100 100 

a. vegetal, of which: 70.0 69.0 68.9 66.2 58.0 72.2 73.6 

- cereal crops 19.0 25.0 22.9 18.8 20.3 26.5 25.9 

     - vegetables 7.0 5.0 7.3 7.4 7.1 7.0 5.8 

- fruits, nuts, berries 7.0 3.0 4.4 3.9 6.5 8.0 9.2 

     - grapes 9.0 12.0 12.8 12.1 7.0 7.0 8.5 

b. animal, of which: 30.0 31.0 31.1 33.8 42.0 27.8 28.4 

cattle, poultry meat 16.0 14.0 14.8 18.9 25.9 15.9 15.3 

- milk 10.0 13.0 10.9 10.2 10.7 6.2 6.6 

  - eggs 3.0 4.0 4.4 4.0 3.5 2.9 3.0 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova. 

 

The trend of increasing the share of animal 

production from 30% in 1995 to 42% in 2015 

due to massive state support and the 

subsequent reduction to 27.8% in 2016, 

registering a slight increase (28.4%) in 2017. 

In the structure of livestock production, cattle 

and poultry production dominate between 

14% in 2000 and 25.9% in 2015. 

Changes that have taken place in the structure 

of agricultural production indicate a tendency 

to decrease the share of intensive crops such 

as grapes, fruits, vegetables, tobacco etc. and 

increasing the share of products that require 

less capital such as wheat, corn, sunflower 

and others. Obviously, such a structure of 

agricultural production generates low levels of 

efficiency. This situation was confirmed in the 

"Moldova's Agriculture and Rural 

Development Strategy 2014-2020". Paragraph 

11 of the strategy notes that "The low 

profitability of the agricultural sector is 

determined by the dominant position of low- 

value crops in agricultural production at the 

expense of high-value crops." Both the 

structure of agricultural production and the 

situation in each segment of agriculture is 

determined by the available resources among 

which human resources have a decisive role to 

play. 

The Human Potential of the Republic of 

Moldova 

The total population in our country is slightly 

decreasing to 4,361.6 thousand persons in 

1990 (Table 4) to 4,347.9 thousand in 1995 

due to the fact that in 1995 the statistics no 

longer include the inhabitants of the districts 

on the left bank of the Dniester river. 

 

 
Table 4. Stable population by environment  

 Population (thousands) % of total Natural growth 

total urban rural Urban rural total urban rural 

1990* 4,361.6 2,069.3 2,292.3 47.4 52.6 8.0 9.3 6.6 

1995 4,347.9 2,033.0 2,314.9 46.8 53.2 0.8 1.5 0.2 

2000 3,644.1 1,514.2 2,129.9 41.5 58.5 -1.1 -0.4 -1.8 

2005 3,600.4 1,476.0 2,124.4 41.0 59.0 -1.9 -0.4 -3.0 

2010 3,563.7 1,476.7 2,087.0 41.4 58.6 -0.9 1.1 -2.3 

2015 3,555.2 1,507.3 2,047.9 42.4 57.6 -0.3 0.2 -0.8 

2016 3,553.1 1,511.1 2,042.0 42.5 57.5 -0.3 0.4 -0.8 

2017 3,550.9 1,516.8 2,034.1 42.7 57.3 -0.8 -0.1 -1.3 

2018 3,547.5 1,521.9 2,025.6 42.9 57.1 - - - 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova. 

 

After 1995, the population continued to 

decrease to 3.55 million in 2018. Natural 

population growth declined from 8.0 in 1995 

to -0.8 in 2017. 

The share of population in rural areas 

increases from 52.6% in 1990 to 59.0% in 

2005 due to internal migration from city to 

village, then has a clear tendency to decrease 
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slightly, forming 57.1% of the total 

population in the year 2018. If the natural 

increase in the urban area has diminished 

since it is reduced from 9.3 in 1990 to -0.1 in 

2017, then in the rural area respectively from 

6.6 to -1.3. 

The coefficient of aging (the number of 

people aged 60 and over) continuously 

increases from 12.8 in 1990 (Table 5) to 17.7 

in 2017 or 4.9 units. 

 
Table 5. Number of persons aged 60 and over per 100 inhabitants 

 Total Urban Rural  

 total male female total male female total male female 

1990* 12.8 10.4 15.0 10.1 7.8 12.1 15.2 12.6 17.5 

1995 13.1 10.7 15.3 10.1 8.1 12.1 15.6 13.0 18.0 

2000 13.6 11.2 15.9 11.0 9.0 12.9 15.5 12.8 17.9 

2005 13.6 11.0 15.9 11.8 9.9 13.6 14.8 11.8 17.5 

2010 14.4 11.8 16.8 13.2 11.3 15.0 15.2 12.2 18.1 

2015 16.7 13.8 19.3 16.6 14.0 18.8 16.8 13.7 19.7 

2016 17.2 14.2 19.9 17.3 14.6 19.6 17.1 14.0 20.1 

2017 17.7 14.8 20.5 18.0 15.2 20.4 17.6 14.5 20.1 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova 

 

So, over the years indicated in the table, the 

number of people aged 60 and over exceeds 

the admissible level of demographic aging 

(12%) indicated on the G. Bojio-Gamier scale. 

The coefficient of male aging in those years 

increased from 10.4 to 14.8 or 4.4 units, and 

for women - from 15.0 to 20.5 or 5.5 units [5]. 

The evolution of the aging coefficient in the 

village differs. In 1990 the number of persons 

aged 60 years and over exceeded the total in 

the Republic of Moldova by 2.4 units, 

including men - by 2.2, in women with 2.5. In 

the years 2016 and 2017 the number of people 

aged 60 years and over in rural areas was 

lower both in relation to those in the urban 

and the total country. 

Human potential is part of the resources that 

can circulate freely throughout the territory. 

As of April 28, 2014 [1], the citizens of our 

country, can travel without visas into the 

European Union, which undoubtedly is an 

advantage for those who travel. However, the 

situation created in the national economy has 

forced the population, especially young 

people, to look for work abroad, which has 

spurred the emigration of the population. 

 
Table 6. Population working abroad, thousands 

Age Gender 2000 2005 2010 2015 2016 2017 

total rural total rural total rural total rural Total rural total rural 
Total Total 138.3 82.1 394.5 282.1 311.0 220.5 325.4 223.9 319.0 224.9 318.4 221.8 

Male 93.1 56.5 262.8 190.8 198.0 143.3 210.8 143.3 212.3 146.3 211.3 144.2 

Fem 45.2 25.6 131.7 91.6 113.0 77.1 114.6 80.6 106.8 78.6 107.2 77.0 
15-24 Total 53.8 37.3 120.0 99.1 69.7 57.3 60.6 48.4 58.1 47.9 50.7 40.3 

Male 34.6 24.7 79.8 65.0 56.6 42.5 44.8 36.6 43.6 35.9 35.3 28.8 

Fem 18.5 12.6 40.2 34.1 18.1 14.9 15.8 11.8 14.5 12.0 14.4 11.5 
25-34 Total 37.9 20.9 111.5 75.5 102.2 70.5 125.9 83.4 120.9 82.8 121.6 81.6 

Male 26.6 15.0 78.2 52.1 70.3 48.9 90.6 58.7 91.3 60.6 89.8 60.8 

Fem 11.3 5.8 33.3 23.4 31.9 21.6 35.2 24.7 29.7 22.2 31.9 20.8 
35-44 Total 33.4 17.8 93.6 65.0 68.6 48.9 70.3 46.7 71.1 47.5 72.9 51.5 

Male 22.5 12.2 61.5 44.8 40.0 29.0 43.4 26.6 43.9 28.4 46.1 31.3 

Fem 10.9 5.6 32.1 20.1 28.6 19.9 26.9 20.1 27.2 19.1 26.9 20.2 
45-54 Total 13.0 5.8 63.0 39.9 58.3 37.3 50.6 33.6 49.5 34.2 52.9 35.6 

Male 8.6 4.3 38.6 26.6 29.7 19.9 23.9 16.1 24.8 16.4 30.0 19.0 

Fem 4.3 1.5 24.4 13.3 28.5 17.4 26.7 17.6 24.7 17.8 22.9 16.6 
55 Total 0.8 0.3 6.2 2.9 12.2 6.4 17.4 11.2 18.6 11.9 19.6 12.2 

Source: www.mold-street.com/?go=news&n=7779, Accessed 02.03.2019 

 

The total population in our country working 

or looking for work abroad increased from 

138.3 thousand persons in 2000 (Table 6) to 

311 thousand persons in 2010 or 2.25 times, 

then practically stabilized oscillating slightly 

reached 318.4 thousand people in 2017 or 

about 2.4 percent. 

Note that according to the data of the 
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diplomatic and consular missions of the 

Republic of Moldova in the host countries the 

estimated number of Moldovan citizens living 

abroad was increased from 505,139 in 2011 to 

983708 in 2014 and decreases to 805,609 in 

2015. We will not comment on the situation, 

we will analyze the information presented on 

http / www.statistica.md. 

The number of people living in the 

countryside working or looking for work 

abroad has increased from 82.1 thousand 

persons in 2000 to 220.5 thousand people in 

2010 or 2.69 times and constantly increases to 

224.9 thousand in 2016 decreasing to 211.8 in 

2017 or by about 2 % compared to 2010. 

Those at work or looking for work abroad 

from rural areas in 2000 formed 59.4 of the 

total country or by 0.9 percentage points more 

than the share of the resident population 

(58.5%), and in 2017 - 66.5% or by 9.2 times 

(57.3%) than the share of the rural population 

in that year. 

The total number of women working or 

looking for work abroad has increased from 

45.2 thousand in 2000 to 107.2 thousand in 

2017 or 2.37 times, and in the rural area from 

25.6 thousand to 77. 0 thousand or about 3 

times. If in 2000 every woman in the rural 

area working or looking for work abroad had 

2.2 men, then in 2017 - 1.87 men. 

According to the diaspora mapping study 

carried out by the International Organization 

for Migration (IOM) experts, mission in 

Moldova, over 70 per cent of Moldovan 

emigrants are young people up to 40 years of 

age. The selected and processed information 

shows that in 2000 the number of those aged 

between 25 and 44 from the rural area 

working or looking for work abroad amounted 

to 38.7 thousand persons (47.1% of the total 

number of those left of rural space) and rises 

to 133.1 thousand persons (60.0% of all those 

left out of rural areas) in 2017. 

In the same ILO study it is claimed that 

emigrants study. Thus, the data of an annual 

report in the Moldovan medical field shows 

that "in the first years after independence 

Moldova had over 45,000 nurses and around 

16,300 physicians, in 2017 their number 

reached 25,125 and, respectively, 13,021, the 

main cause being the migration of medical 

staff. 

Those who leave our country looking for a job 

abroad largely engage in unskilled jobs. Most 

women work in the field of domestic services, 

child and sick care and hotel services, and 

men work in construction and transport. 

The diaspora mapping survey conducted 

between February 2016 and February 2017 in 

seven ILO expert countries shows that the 

absolute majority of the population in our 

country working or looking for work abroad 

integrates well in destination countries. This 

research states that "if in the past years the 

main objective of our countrymen in the 

process of integration in another country was 

legalization, more and more people want 

recognition of diplomas obtained in Moldova 

in recent years". 

Emigrants from our country do not see us 

returning home. The reasons for this decision 

are the lack of confidence in the political 

system and the precarious situation in the 

national economy. According to the Garda 

newspaper in December 2016 and until mid-

2017, the presidency issued 4 decrees signed 

by Igor Dodon, through which 612 people, 

including 139 children, gave up the Moldovan 

citizenship. Natural growth and population 

emigration strongly influenced the number of 

those working in the Republic of Moldova. 

Human Resources in National Agriculture 

Adam Smith's statement "Human activity 

creates the mass of goods" is perfectly valid 

for agriculture as well. The economically 

active population, which in 1995 was 1,696 

thousand persons (Table 7), has a clear 

tendency to decrease to 1,259 thousand 

persons in 2015 or 25.77%. 

The activity rate of 47.1% in 1995 decreased 

to 35.5 percent of total national human 

resources. 

In other words, in these years the share of the 

economically active population in the total 

national human resources decreased by 11.6 

percentage points. 
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Table 7. Labor force in the Republic of Moldova, thousands 

 1995 2000 2005 2010 2015 2016 2017 

Population, 

total  
3,604 3,639 3,595 3,582 3,555 3,552 3,549 

Of whjch: 

economically 

active 

1,696 1,655 1,422 1,235 1,266 1,273 1,259 

            share, % 47.1 45.4 39.5 34.7 35.6 35.6 35.5 

Of which in 

real sector of 

economy 

1,673 1,515 1,319 1,143 1,203 1,220 1,207 

           share, % 46.5 41.2 36.6 32.1 33.8 34.3 34.0 

Of which in 

agriculture 
711 765 537 315 382 411 390 

           share, % 42.8 50.5 40.7 27.5 31.7 33.7 32.3 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova. 

 

The employed population in the economy of 

the Republic of Moldova decreases from 1673 

thousand persons (98.64% of the 

economically active population) in 1995 to 

1,207 thousand persons (95.87% of the active 

population) in 2017 or by 27.85% [4].  

The number of those employed in agriculture 

decreased from 711 thousand (42.5% of the 

total employed in the national economy) in 

1995 to 390 thousand (32.3% of the total 

employed in the national economy) in 2017 or 

1.86 times. The employment rate in 

agriculture has fallen from 42.8% in 1995 to 

32.0% in 2015 or by 10.8 percentage points. 

 
Table 8. Distribution of population by age, thousands 

 Year Total 

of which: 

15-24 25-34 35-44 45-54 55-64 
65 and 

over 

Employed 

population 

2005 1,319.0 124 252 341 384 158 60 

2015 1,204.0 93.6 300 293 290 190 37 

2016 1,219.5 84.9 312.6 297.1 280.8 200.8 43.3 

2017 1,207.5 79.8 302.1 301.9 267.9 209.7 48.1 

Of which: -

in rural 

area 

2005 745.0 71.9 121 184 222 93.4 52.8 

2015 648.0 56.2 138 159 161 108 25.8 

2016 659.7 47.6 145.7 155.5 163.4 118.2 30.2 

2017 657.4 45.8 130.6 159.9 162.1 127.3 31.8 

 

Of which:  in 

agriculture 

2005 512.5 39.0 74.1 119 155 73.9 51.3 

2015 358.4 30.9 62.7 81.6 87.4 71.8 23.9 

2016 410.9 27.5 76.7 91.0 99.3 85.5 30.9 

2017 390.5 24.9 63.4 89.0 92.7 88.8 31.7 

Source: Own calculation based on Statistical Yearbooks of the Republic of Moldova. 

 

In 2005 the employed population in the 

national economy aged between 25 and 54 

was 977 thousand persons (Table 8), and in 

2008 it numbered 871.9 thousand persons or 

10.8% less. 

The number of persons aged 25-54 employed 

in agriculture decreases from 348.1 thousand 

persons (35.63% of the total number of 

employed) in 2005 to 245.1 thousand persons 

(28.11% of the total employed) in 2015 or 

about 30 percent. 

Among the employed population in the 

national economy in 2005 dominates the 45-

54 age group, (29.1% of the total employed 

population) in 2015, 2016, 2017 respectively 

by 300 thousand (24.9%), 312.6 thousand 

(25.6%) and 302.1 thousand (25.0%) 

prevailed in the population aged 25-34 years. 

The population aged 45-54 was among those 

employed in agriculture. 

The number of those employed in agriculture 

aged 15-24 decreased continuously from 39.0 

thousand persons (7.6% of all employed in 

agriculture) to 24.9 thousand people (6.37% 

of the total employed in agriculture) in 2017 

or by 36.2%. In 2005, the total number of 

people aged 60 and over was 60 thousand 

people, including agriculture 51.3 thousand 

(85.5% of the total) and in 2017 respectively 

48.1 thousand and 31.7 thousand or 65.9%. 
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After February 15, 1991 when the "Concept 

of agrarian reform and socio-economic 

development of the village" was adopted and 

implemented, there were considerable 

changes in the structure of the employed 

population according to the form of ownership 

in the national agriculture. 

 

 
Table 9. Population employed, thousands 

  Economic activities Of which private  
Inclusive  

in rural area  
Of which private 

2000 
total 1,514.6 1,036.1 936.1 748.5 

    Agriculture 770.4 717.8 713.3 664.6 

2005 
Total 1,318.7 918.0 745.1 596.8 

    Agriculture 535.5 525.5 512.5 504.6 

2010 
Total 1,143.4 745.8 695.0 430.3 

    Agriculture 314.7 307.7 295.8 290.7 

2015 
Total 1,203.6 884.5 648.5 505.0 

    Agriculture 381.9 376.8 358.4 354.2 

2016 
Total 1,219.5 923.9 659.7 525.7 

    Agriculture 410.9 405.8 384.2 380.1 

2017 
Total 1,207.5 898.0 657.4 513.7 

    Agriculture 390.5 382.9 368.2 363.7 

Source: Own calculation based on Statistical Yearbooks [6] of the Republic of Moldova. 

 

Thus, if in 2000 in the economic activities of 

the private sector 1,036.1 thousand persons 

were employed (Table 9) or 68.4% of the total 

number of those engaged in economic 

activities and agriculture, the private sector 

constituted 717.8 thousand persons or 

93.17%, then in 2017 - 898.0 (74.37%) and 

382.9 (98.05%) respectively. 

The total number of those employed in rural 

areas decreases from 936.1 thousand in 2000 

to 657.4 thousand in 2017 or 29.78%. In the 

rural area, the employment of agriculture, 

hunting and forestry is definitely dominated, 

the number of which decreases from 713.3 

thousand people in 2000 to 368.2 thousand 

persons in 2015, including in the private 

sector - from 664.6 to 363.7 thousand people. 

The share of those working in the private 

sector of agriculture in rural areas increased 

from 93.17% in 2000 to 99.67%. 

Spectacular changes have occurred in the ratio 

of employees, self-employed workers, unpaid 

family workers and other categories of 

employed persons. In total, those employed in 

the national economy dominate the employees 

even if their number decreases from 830.6 

thousand (63% of the total) in 2005 (Table 10) 

to 787.1 thousand persons (65% of the total) 

in 2017. 

The number of employees in agriculture has 

decreased from 127.6 in 2005 to 62.9 

thousand persons in 2017 or 50.7 per suite. 

Among the employed in agriculture are self-

employed workers whose number amounted 

to 372.0 thousand (72.6% of the total) in 

2005, and in 2017 - to 288.6 thousand persons 

(77.8% of the total). 

 
Table 10. Population by type of employment, thousands 

      
2005 2017 2005 2017 2005 2017 2005 2017 2005 2017 

Total, of 

which: 
1,318.7 1,207.5 830.6 787.1 464.7 370.9 14.6 45.5 8.7 4.1 

In rural 

area, of 

which 
745.1 657.4 339.6 309.1 391.3 301.4 13.1 45.3 7.0 0.0 

In 

agriculture 
512.5 390.5 127.6 62.9 372.0 288.6 12.8 44.6 1.69 0.0 

Source: Own calculation based on Statistical Yearbooks [6] of the Republic of Moldova. 
 

De facto all unpaid family workers are 

employed in agriculture. Their number growth 

by 3 times from 12.8 thousand people in 2005 

to 44.6 thousand people in 2017. 
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Extending private ownership of the land, 

organizing peasant farms (farming), 

increasing the number of self-employed 

workers in agriculture has caused a significant 

increase in the number of decision-makers 

that requires professional training in the field 

to ensure their creativity and productivity, 

which can be achieved through education, 

which according to Peter Drucker [3, p.76] is 

"the first of the challenges of our time". 

 
Table 11. Educational level of population, thousands 

  2000 2005 2010 2015 2016 2017 

total rural  total rural  total rural  total Rural  total rural  total rural  

Total total 1,514.6 936.1 1,318.7 745.1 1,143.4 605.0 1,203.6 648.3 1,219.5 659.7 1,259.1 675.4 

agriculture  770.4 713.3 536.5 512.5 314.7 295.8 381.9 358.4 410.4 384.2 390.5 368.2 

High total 180.8 46.7 223.8 47.5 262.8 64.2 294.0 72.4 297.4 71.3 309.0 72.1 

Agro 19.9 15.0 13.7 11.5 12.1 9.1 15.7 12.7 17.0 14.1 15.3 12.5 

Middle 

level 

total 216.8 88.2 194.3 72.8 180.2 81.0 170.6 78.0 163.8 75.3 165.9 77.6 

Agro 49.5 41.8 32.4 29.4 24.8 22.0 32.7 29.4 33.1 29.3 32.7 29.9 

Professional total 391.0 226.2 331.2 187.3 272.2 170.3 268.1 164.2 268.5 160.0 289.8 173.2 

Agro 183.3 164.9 129.1 119.2 87.1 81.6 92.8 87.3 96.6 90.6 95.4 90.5 

Highschool total 360.4 255.9 294.9 199.8 236.8 138.8 239.1 143.9 231.0 148.0 244.3 151.6 

Agro 212.4 203.0 158.4 154.7 84.3 80.8 97.6 90.6 106.3 98.4 100.1 94.1 

Gymnasium total 277.7 242.1 235.0 200.5 178.1 143.5 224.8 184.1 242.1 198.7 244.7 195.9 

Agro 223.4 214.7 166.6 161.7 99.6 95.8 137.0 132.6 151.7 145.9 142.5 136.7 

Primary total 87.9 77.1 35.9 37.1 8.3 7.3 7.0 6.3 6.8 6.5 5.4 5.1 

Agro 81.9 73.9 36.4 36.1 6.7 6.5 6.1 5.8 6.1 5.9 4.8 4.5 

Source: Own calculation based on Statistical Yearbooks [6] of the Republic of Moldova 
 

The total population with higher education 

increased, in the Republic of Moldova, from 

180.8 thousand in 2000 (Table 11) to 309.0 

thousand people in 2017 or by 1.7 times. 

The number of those with higher education in 

the rural area in that period increased by only 

by 1.5 times. The number of those who got a 

higher education decreased from 20,000 

students in 2000, 25% of which in agriculture 

(19% of those with higher education) to just 

15,300 in 2017 (about 20%). Agriculture of 

the Republic of Moldova is dominated by 

people with gymnasium studies, which 

represent 36.5% of the total number of those 

engaged in agriculture. 

One of the most important factors influencing 

people's activity in agriculture is the income 

of the population. The monthly income of the 

total population increased by 568.6 lei in 2005 

(Table 12) to 2,244.9 lei in 2017 or 3.95 

times, and in the environment rural area 

increased from 519.2 to 1917.0 lei or 3.69 

times. 

 
Table 12. Available incomes and subsistence minimum (monthly average / person) 

 2005 2010 2015 2016 2017                  

Income available: - total population. lei 568.6 1,273.7 1,956.6 2,060.2 2,244.9 

 - rural population. lei 519.2 1,054.7 1,657.5 1,771.3 1,917.0 

  The subsistence minimum: - total population. 

Lei 
766.1 1,373.4 1,734.1 1,799.2 1,862.4 

 - rural population. lei 696.9 1,285.2 1,657.7 1,723.4 1,770.5 

Revenue available at the minimum subsistence 

level: 
74.2 92.7 112.8 114.5 120.5 

- total population.% 74.5 82.1 100.0 102.8 108.3 

Source: Own calculation based on Statistical Yearbooks [6] of the Republic of Moldova 
 

The monthly average of the incomes available 

to the rural population in 2005 was 91.3% of 

the monthly average of the total population, in 

2017 only 85.4%. If the monthly average of 

the available incomes of the population 

exceeded the monthly average of the 

subsistence minimum in 2013, reaching 

120.5% in 2017, then in the rural area in 2015 

it equaled, reaching 108.3% in 2017, with 12. 

2 percentage points less. 
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CONCLUSIONS 

 

The human potential of the Republic of 

Moldova is steadily decreasing, as a result of 

a lot of factors such as negative demographic 

growth, massive emigration [4] due to 

economic and social uncertainty, etc. 

The share of people enrolled in agriculture out 

of total national human resources registered 

slow decrease, but still remains well above the 

European Union and neighboring countries 

average. 

The level of education of people involved in 

agriculture is dominated by those with 

gymnasium and lyceum level [5], often less 

relevant to the performed activities. 

What to do? We consider it appropriate: 

- to develop and apply economic and social 

policies based on local specifics and well as a 

set of mechanisms and instruments that might  

contribute to diversification of non-

agricultural activities in rural areas.  These, 

later on, must contribute to population natural 

growth in rural area and in the Republic of 

Moldova respectively. 

- to stop or at least slow down the emigration 

of our citizens become a myth and we must 

focus on the development and implementation 

of methods aiming to return back migrant, 

particularly the youths, through measures like 

PARE 1+1, RISP II and other successful 

programs checked in time with good results 

within the last 10 years.  

- to intensify and make efficient the training 

of those active and active in national 

agriculture, which is part of the requirement 

of the "a" paragraph of Article 123 of the 

Association Agreement between the Republic 

of Moldova on the one hand and the European 

Union and the European Atomic Energy 

Community and their Member States, of the 

other part, launched in November 2013, which 

states that "cooperation will, inter alia, focus 

on ... promoting lifelong learning, which is the 

key to growth and jobs and enabling citizens 

to participate fully in society. " [1] 
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Abstract 

 

Being transdisciplinary, the work associates an economic and a moral purpose. Economically, 

the paper analyzes the following indicators specific to the tobacco market in the European 

Union, such as: areas cultivated with tobacco; total tobacco production; average production per 

hectare of tobacco; the number of tobacco growers; tobacco consumption per person (for people 

over 15 years old); the price of tobacco in the main cultivating countries; the value of gross 

production for the unprocessed tobacco; quantitative imports and exports. This analysis is 

focused on the period 2011-2017. The results show that in 2017, Italy, Poland, Spain and Greece 

were the main tobacco growers in the European Union. Bulgaria recorded the largest number of 

tobacco growers in 2014, and the highest price reached was reached in Greece, Germany, in 

2016, ranking third among the world's leading registered tobacco importers. To the economic 

analysis we associate information about the current and potential uses of the Nicotiana tabacum 

plant as well as a reflexive moral mark on the impact that smokers (contagious victims) have 

especially on members of age groups where discernment is not formed (children, pubescent, 

adolescents) - obtained on the basis of documentation, analysis, synthesis, reflection on the 

afferent material. 

 

Key words: tobacco, gross production value, exporters, importers, smoking & morality 

 

INTRODUCTION  

 

Tobacco comes from Mexico and is part of 

the Solanaceae family, the genus Nicotiana 

[10].  

Currently, 70 tobacco species are known, but 

Nicotiana tabacum is the most important 

species from the economic point of view. 

Nicotiana tabacum was distinguished by the 

following varieties: Virginia, Burley and 

Oriental. 

Virginia variety is part of the "flue-cured" 

class (the leaves are dried by a hot air stream) 

and is characterized by a sweet, mellow, 

aromatic flavour and it has excellent 

combustion properties. It is grown throughout 

the world. 

The Burley variety belongs to the "air cured" 

class (dry out in open air until the leaves get a 

brown shade). It tastes like a cigar; it is 

cultivated especially in the US, but also in 

Europe, Asia, Africa, Central and South 

America. 

Oriental varieties are part of the "sun-cured" 

class (the leaves are dried by exposure to the 

sun). They have a very strong flavor and are 

grown in coastal areas of the eastern 

Mediterranean, Aegean Sea, Marmara and the 

Black Sea [9].  

According to official statistic data, gross E.U. 

tobacco production accounts for less than 3% 

of world production. Currently, the world's 

leading tobacco producers are: China, Japan 

and India. Tobacco is grown in 12 countries in 

the European Union, with the main cultivating 

countries being Greece, Italy, Poland, 

Bulgaria and Spain. These cover 

approximately 85% of the tobacco cultivated 
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area in the E.U. Due to the decrease in the 

consumption of tobacco products, the 

tendency of cultivating this plant on small 

surfaces appeared. To meet the demand for 

tobacco products, E.U. imports raw tobacco 

from Africa and America. 

Since 2010 E.U. gave up tobacco quotas and 

switched to the direct payments system and to 

the rural development programs in tobacco-

growing regions [4].  

 

MATERIALS AND METHO DS  

 

For the economic analysis of this study, 

statistical data relevant to the evolution of the 

tobacco market in European Union was used. 

The statistical data was taken from the sites of 

European Commission / Agriculture and rural 

development, Eurostat, ITC, FAOSTAT and 

from other specialized websites. A number of 

specialized materials have been consulted to 

better capture the evolution of the tobacco 

market. The period analyzed in the paper was 

2011-2017. The analysis of the tobacco 

market has been based on several indicators 

specific to this market, such as: tobacco 

surfaces; tobacco production; yield per 

hectare for tobacco culture; the number of 

farmers cultivating tobacco; tobacco 

consumption per person (for people over 15 

years old); the price of tobacco in cultivating 

countries; gross production value; imports and 

exports of unprocessed tobacco.  

 

RESULTS AND DISCUSSIONS 

 

Nicotiana tabacum ï a knife with two edges 

Nicotiana tabacum (known as Tobacco) is an 

herbaceous plant, with annual life cycle; it 

spontaneously grows in South America and 

has been adapted to many areas of the planet. 

Nicotine, the main specific substance of the 

plant, is very toxic: 5-6 mg of pure substance 

can cause death and 6 drops of pure substance 

put on a horse tongue cause death [11].  

The natives of the American continent used 

the plant leaves in the past, dried and soaked, 

for medicinal purposes, as well as for ritual 

purposes (the pipe of peace). Since it was 

brought to Europe, for this plant were also 

found other uses with a supposed curative 

role, and subsequently, based on the practice 

results, they were abandoned. 

However, insecticidal preparations from the 

plant (maceration extract/infusion and tobacco 

powder) are currently used. More and more 

significantly, within the pharmaceutical 

industry, the nicotinic acid (vitamin PP) from 

tobacco is used in the treatment of pellagra, 

but also for neurological or psychiatric 

conditions such as Parkinson's disease, 

Alzheimer's disease, schizophrenia, Tourette's 

syndrome, peripheral vascular and cutaneous 

disorders; a derivative, methyl nicotinate, is 

used in anti-rheumatic, anti-inflammatory and 

skin circulation activating drugs. There are 

researchers attributing to tobacco / smoking 

including, aphrodisiac qualities. Furthermore, 

it exists in testing phase an anti-decay spray 

based on the favorable immunological action 

of tobacco against the caries producing 

microbe. At the same time, we mention that 

extensive research is being done to use 

tobacco as an anticancer plant because it is 

suitable for genetic manipulation. The tobacco 

seeds are used for the extraction of edible oil 

after its previous refining or for the 

preparation of certain paints, and after the 

extraction of the oil the seeds get fodder use. 

Let us mention the melliferous use of this 

plant with a rich pollen (this paragraph is a 

synthetic extract from Popescu, O., Achim, 

A., Popescu, AL., 2012, p 19-20 [11]). 

The main ñdark sideò of Nicotiana tabacum 

comes from its use (by people!) for smoking, 

even, apparently or in short term, smoking 

gives satisfaction. It has to be mentioned that 

generically, a cigarette contains ñnicotine, tar 

and other 150 chemicals, of which 30% 

carcinogensò [11].  

The act of smoking involves the absorption of 

96% of the nicotine particles through the 

mucosa of the airways and through the 

pulmonary alveoli, as well as the noxious 

carbon monoxide, which alters the gas 

exchanges at the pulmonary level, generating 

emphysema [11].  

The long-term negative effects of smoking 

include: the smoker's respiratory syndrome 

(cough, expectoration, dyspnea, vague chest 

pain, chronic bronchitis, chronic pulmonary 

emphysema); various cardiovascular diseases 
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(arteritis, phlebitis, hypertension, heart rhythm 

disorders, ischemic heart disease, myocardial 

infarction and / or stroke); neoplasm; 

digestive sufferings; endocrine disorders; 

decreasing intellectual and physical capacity; 

hearing loss or, in time, deafness; psoriasis; 

toxicomania [11]. 

Of the many statistical results recorded in 

major pathologies, we only select that at the 

end of the 20th century smoking was 

incriminated as the cause of cancer for one 

third of global cancer cases and about 85% of 

cases of lung cancer), cardiovascular disease - 

25% of deaths, hypertension - 36% of cases 

[11]; the World Health Organization has 

established that smoking kills "up to half of its 

users", "over 7 million people each year" (6 

million as result of direct tobacco use and 

around 890,000 as result second-hand smoke) 

and "around 80% of the world's 1.1 billion 

smokers live in low- and middle-income 

countriesò [16].    

Economic analysis  

Even if the sale of the main tobacco products 

is subject to public opinion pressures and 

health risks are known, around 1 billion 

people are currently smoking in the world. 

Also, hundreds of thousands of farmers 

cultivate tobacco worldwide (see table 4 for 

the EU number of farmers), millions of people 

are employed in the tobacco industry, tobacco 

products are taxed and constitute an important 

source of income for all states, as it can be 

seen below [9]. 

European Union public health specialists have 

drawn attention to the danger of cancer arising 

from tobacco use, and the ñEurope against 

Cancer Programò was launched at the end of 

the 80s [2].  

This disease, on the one hand, negatively 

affects the health of a part of the population, 

and on the other hand, it contributes to the 

increase of the annual expenditures incurred 

by governments for the care of the sick. 

At European Union level, due to the negative 

effects of cigarette consumption, several 

economic measures have been taken over the 

years to reduce tobacco consumption among 

the population [1].   

In Table 1 are presented the areas cultivated 

with tobacco, in 2011-2017, in the main 

cultivating countries in the European Union. 

Except for Greece and Portugal, in all the 

countries under review there is a decrease in 

the areas cultivated with tobacco in 2017 

compared to 2011.  

 
Table 1. Dynamics of tobacco-cultivated areas in the EU in 2011-2017 (thousand ha) 

Specification 2011 2012 2013 2014 2015 2016 2017 2017/2011 % 

Belgium 0.06 0.00 0.10 0.06 0.05 0.05 0.05 83.33 

Bulgaria 21.70 18.20 20.40 17.31 13.36 9.96 7.72 35.58 

Greece 14.80 15.69 19.71 21.77 19.41 18.28 16.99 114.80 

Spain 10.17 9.66 9.69 10.22 9.02 8.95 8.76 85.84 

France 5.99 5.00 4.38 4.26 3.73 3.53 2.88 48.08 

Croatia 5.91 5.96 5.17 5.20 4.75 4.41 4.56 77.16 

Italy 22.43 14.78 16.04 18.44 15.20 15.72 15.72 70.08 

Hungary 6.37 5.63 4.89 4.82 4.72 4.52 3.98 62.48 

Poland 15.90 15.00 14.70 14.61 13.40 12.00 12.89 81.07 

Portugal 0.03 0.04 0.07 0.10 0.12 0.13 0.05 166.67 

Romania 1.68 1.26 0.94 0.86 0.75 0.93 0.80 47.62 

Source: [5], own calculations 

 

From the statistical data presented it can be 

seen that the highest percentage declines 

registered in 2017, compared with 2011, in 

the areas cultivated with tobacco were 

registered in Bulgaria (-64.42%) and Romania 

(-52.38%). Greece is the leader of the ranking 

of tobacco growers in the European Union, 

followed by Italy, Poland, Spain and Bulgaria. 

At the opposite pole, we find the countries 

where the smallest tobacco surfaces were 

grown in 2017, such as Portugal, Belgium, 

Romania, France and Hungary (Figure 1). 
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Fig. 1. Tobacco cultivated areas in the European Union 

in 2017 (thousand ha) 

Source: [5]   

 

In the European Union, the number of tobacco 

growers in the 2011-2014 period registered 

visible changes. The data presented in Table 2 

shows that Bulgaria, Greece and Poland have 

been highlighted in terms of the number of 

tobacco growers. In 2014, Bulgaria recorded 

the largest number of tobacco growers, 

23,720. Even though Bulgaria is the leader of 

the ranking of tobacco growers in the 

European Union, in 2014, there is a 30.36% 

decrease compared to 2011. At the European 

Union level, in 2014, it is noted that the 

number of tobacco growers has decreased in 

all the analyzed countries, compared to 2011, 

with an exception, Portugal. In 2014, the 

number of farmers in Portugal increased by 

54.84% compared to 2011. This increase in 

the number of farmers in Portugal is not 

significant for the European Union's tobacco 

culture economy. 

 
Table 2. Dynamics of tobacco growers in U.E., 2011-2014 (number) 

Specification 2011 2012 2013 2014 2014/2011 % 

Belgium 72 69 59 59 81.95 

Bulgaria 34,060 20,460 26,424 23,720 69.64 

Greece 13,426 14,968 12,544 12,627 94.05 

Spain 2,191 2,115 1,986 1,894 86.44 

France 1,804 1,700 1,177 1,177 65.24 

Italy 4,004 2,971 2,768 1,190 29.72 

Hungary 1,101 1,100 1,046 1,046 95.00 

Poland 12,300 10,000 11,000 9,000 73.17 

Portugal 31 26 42 48 154.84 

Source: [3], own calculations   

 

At the level of the European Union, the 

decrease in tobacco-growing areas led to a 

decrease in production in 2017 compared to 

2011 in most countries, with the exception of 

Greece and Portugal (Table 3). 

 
Table 3. Tobacco production dynamics in the European Union, 2011-2017 (thousand tons) 

Specification 2011 2012 2013 2014 2015 2016 2017 
2017/2011 

% 

Belgium 0.19 0.10 0.20 0.00 0.00 0.00 0.00 0 

Bulgaria 40.60 28.10 36.45 30.00 23.48 15.21 13.04 32.12 

Greece 23.86 24.00 26.71 34.30 30.68 29.89 28.23 118.69 

Spain 33.69 32.31 31.33 33.56 29.53 29.24 29.68 88.10 

France 14.00 - - 9.45 9.41 9.13 7.90 56.43 

Croatia 10.64 11.79 9.83 9.16 10.13 8.98 9.41 88.44 

Italy 70.13 50.62 49.77 53.92 51.41 48.47 48.47 69.11 

Hungary 10.92 9.30 8.68 9.46 7.95 8.01 7.56 69.23 

Poland 34.40 35.30 30.80 34.89 27.30 31.20 32.49 94.45 

Portugal 0.07 0.12 0.19 0.23 0.28 0.15 0.12 171.43 

Romania 2.56 1.34 1.36 1.41 1.08 1.66 1.22 47.66 

Source: [5], own calculations 

 

In 2017, Italy stood at the top of the EU 

tobacco producers' ranking, with 48.47 

thousand tons. In this ranking was followed 

by Poland (32.49 thousand tons) and Spain, 
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29.68 thousand tons (Fig. 2). 

Tobacco production below 10.00 thousand 

tons in 2017 was recorded in the following 

countries: Croatia (9.41 thousand tons); 

France (7.90 thousand tonnes); Hungary (7.56 

thousand tons); Romania (1.22 thousand tons) 

and Portugal with 0.12 thousand tons (Fig. 2). 

Fig. 2. Tobacco production in U.E. in 2017 (thousand 

tons) 

Source: [5] 

 

According to FAOSTAT data, in 2017, 

Europe achieved 3.4% of the world's raw 

tobacco production, ranked fourth, after Asia 

(62.8%); America (22.8%) and Africa 

(11.0%). In the top 10 raw world tobacco 

producers we do not find countries in the 

European Union. This top in 2017 was made 

up of: China (2,391,000 tons); Brazil (880,881 

tons); India (799,960 tons); United States of 

America (322,120 tons); Zimbabwe (181,643 

tons); Indonesia (152,319 tons); Zambia 

(131,509 tons); Pakistan (117,750 tons); 

Argentina (117,154 tons) and United Republic 

of Tanzania (104,471 tons) [6]. 

Table 4 shows the average production per 

hectare of tobacco in the period 2014-2017 for 

the European Union. The dynamics of the data 

presented in this table highlights that the 

average production per hectare for tobacco 

varied from year to year and from country to 

country. Spain, in 2017, ranked first in terms 

of average crop yield per hectare for tobacco 

growing of 3.39 tons / ha. For Spain, in 2017, 

the average production per hectare for tobacco 

crops increased by 3.66% compared to 2015. 

Yields per hectare over 2.5 tons in 2017 was 

also obtained in France (2.74 tons / ha) and 

Poland (2.52 tons / ha). In France, in 2017, the 

yields per hectare for tobacco crops have 

increased with 23.42% to 2014. For Poland: 

average yield per hectare increased by 24.13% 

in 2017 compared to 2015. In the rest of the 

analyzed countries were recorded in 2017, 

average yields per hectare for tobacco culture 

below 2.5 tons. 

 
Table 4. Dynamics of average production per hectare of 

tobacco in the E.U. in 2014-2017 (Tons / ha) 
Specification 2014 2015 2016 2017 

Bulgaria 1.73 1.76 1.53 1.69 

Greece 1.58 1.58 1.64 1.66 

Spain - 3.27 3.27 3.39 

France 2.22 - 2.59 2.74 

Croatia 1.80 2.10 2.00 - 

Hungary 1.96 1.68 1.78 1.90 

Poland - 2.03 2.53 2.52 

Portugal 2.24 2.26 1.17 2.40 

Romania 1.64 1.45 1.79 1.52 

Source: [5] 

 

The price of unprocessed tobacco recorded 

fluctuations in 2011-2016, as evidenced by 

the data presented in Table 5. In 2016, the 

highest price for unprocessed tobacco was 

recorded in Greece (371 euro/100 kg). In 

Greece, in 2016, the price of unprocessed 

tobacco increased by 132.05% compared to 

2011. High prices of over 200 euro/100 kg for 

unprocessed tobacco in 2016 were reported in 

the following countries: France (283.20 euro / 

100 kg); Spain (218.64 euro/100 kg) and 

Poland (207.53 euro/100 kg).  

 

Table 5. Price dynamics for unprocessed tobacco in the main producing countries of the European Union, 2011-

2016 (euro / 100 kg) 

Specification 2011 2012 2013 2014 2015 2016 2016/2011 % 

Belgium 155.16 155.35 160.78 168.82 177.26 180.81 116.53 

Bulgaria 176.98 203.36 187.59 190.68 201.14 149.07 84.23 

Greece 159.88 340.27 389.09 353 314.00 371.00 232.05 

Spain 187.64 185.60 207.13 214.42 214.14 218.64 116.52 

France 249.73 256.27 313.63 313.6 313.60 283.20 113.40 

Croatia 116.95 110.09 112.73 115.31 111.40 116.76 99.84 

Poland 168.15 160.49 160.08 172.77 189.68 207.53 123.42 

Source: [5], own calculations 
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Prices below 200 euro/100 kg for unprocessed 

tobacco in 2016 were recorded in: Belgium 

(180.81euro / 100 kg); Bulgaria (149.07 

euro/100 kg) and Croatia (116.76 euro/100 

kg). In Belgium, the price of tobacco 

increased by 16.53% in 2016 compared to 

2011. In Bulgaria and Croatia there were 

decreases in prices for unprocessed tobacco in 

2016 compared to 2011, by 15.77% and 

0.16%, respectively. The drop in the price 

recorded in Croatia in 2016 compared to 2011 

is insignificant. 

In an analysis made for 15 countries 

worldwide, in 2012, the Czech Republic 

ranked first in tobacco consumption, for 

people over 15 years, with 2,328 g, followed 

by South Korea and Germany. In the last few 

places, the United Kingdom ranked 970 grams 

and Norway with 994 grams (Fig. 3). 

 

 
Fig. 3 Tobacco consumption per capita (15+ years old) 

Source: [7] 

 

Table 6 shows the value of gross production 

of unprocessed tobacco in the European 

Union in the period 2012-2016. The 

production value recorded fluctuations from 

year to year.  

 
Table 6. Gross Production Value in E.U., in the period 

2012-2016 (current million US$) 
Specification Year Value 

Tobacco, unprocessed 

 

2012 709.79 

2013 789.06 

2014 762.75 

2015 584.31 

2016 561.77 

Source: [6] 

 

The highest gross production for unprocessed 

tobacco was 789.06 current US $ million 

(2013), and the lowest value was recorded in 

2016 (561.77 current US $ million). In 2016, 

the gross production for unprocessed tobacco 

declined by 20.86% over 2012. This decline 

can be attributed to the diminishing of the raw 

tobacco production. 

Quantitative unmanufactured tobacco imports 

of the European Union varied between 2011 

and 2016 (see Figure 4). The most significant 

quantitative imports were recorded in 2012 

(912,168 tonnes) and the lowest were reported 

in 2016 (837,628 tonnes). From the statistical 

data on unprocessed tobacco imports of the 

European Union, it was found that they 

diminished in 2016 by 5.9% compared to 

2011. 

Concerning the value of European Union 

imports for unprocessed tobacco in 2016, it 

was $ 3,966,182, while the value of imports at 

the world level was $ 11,712,314. 

In 2016, the world's largest importers of 

unprocessed tobacco and tobacco refuse were: 

China ($ 1,133,681); Russian Federation ($ 

921,370) and Germany ($ 908,825) [8]. 

 

Fig. 4 Quantitative unprocessed tobacco imports related 

to the European Union in 2011-2016 (tons) 

Source: [8] 

 

At European Union level, unmanufactured 

tobacco exports from 2011 to 2016 have risen. 

The most significant quantitative export of 

unprocessed tobacco was achieved by the 

European Union in 2016 (524,365 tons). 

Unprocessed raw tobacco exports of the 

European Union increased by 34.18% in 2016 

compared to 2011, when the lowest 

quantitative exports were achieved. 

890,140

912,168

851,404
859,068

899,858

837,628

2011 2012 2013 2014 2015 2016



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 19, Issue 2, 2019 

PRINT ISSN 2284-7995, E-ISSN 2285-3952  

65 

In the European Union, in 2016, the value of 

exports for unprocessed tobacco was $ 

2,738,902. 

Between 2011 and 2016, the trade balance for 

unprocessed tobacco in the European Union 

was deficient. 

Worldwide, the value of exports for 

unprocessed tobacco and for tobacco refuse 

was $ 11,360,187. 

In 2016, the world's most representative 

exporters of unprocessed tobacco and tobacco 

refuse were: Brazil ($ 2,054,089); USA ($ 

1,141,935) and Zimbabwe ($ 887,042) [8]. 

 

Fig. 5 Quantitative unmanufactured tobacco exports 

made by the European Union in 2011-2016 (tons) 

Source: [8] 

 

It should be remembered that taxation is the 

most significant intervention to reduce 

tobacco consumption, especially among 

young people [14]. 

There is now evidence to show that tobacco 

taxation contributes directly and effectively to 

improving public health, especially by 

preventing smoking among smokers, but at 

the same time it supports the reduction of 

tobacco consumption among smokers [12]. 

Moral reflection on smoking 
People are born without the cigarette in the 

mouth (which does not exclude smoking 

predisposition depending on the ascendancy), 

people could live without it, the non-smokers 

show it - so smoking wonôt be from the start a 

must and fit into the basic needs. However, 

smoker or not, man, by his nature, remains 

subject to conditions which, sooner or later, 

involve critical meetings such as those with 

physical and psychological pain (particularly 

moral) and death. Each person, beyond the 

common attributes of the species, remains an 

individual equation with countless variables 

and unknowns. 

Starting from the premises listed above, we 

formulate the question is it, morally, 

condemnably smoking? To which we envisage 

the drafting of a firmly affirmative argument 

in a significant case, namely a vulnerable 

social category, exposed before the 

discernment is formed among its members: 

children, pubescent, adolescents. 

Condemnation of smoking, even from a moral 

point of view (by appeal to consequences), is 

well grounded by exposing scientific medical 

data demonstrating the harmful effect on 

active and passive smokers, and these data 

were previously synthetically exposed within 

this paper [13].  

In their light, we can conclude that any 

smoker, who knows the above, accepts that, 

by smoking, he has opted for a slow suicide. 

Is suicide morally condemnable? At laic level 

and at least for the three centuries in Europe, 

as far as we know, it is not (although, 

according to the death smoking statistics, it is 

socially allowed aédamaging, even lethal 

practice on a medium and long term), still 

there are arguments from the religious 

morality (Christian, at least). Even so, it is 

known that, at the origins of tobacco 

introduction in Europe, even from a laic point 

of view, the attitude towards smoking was not 

globally tolerant - however, gradually, the 

negative effects of smoking were shadowed 

by the gains of those who acted on the 

tobacco market: the vice was legalized. 

As in any authentic moral issue, however, not 

all aspects can be legally regulated, leaving 

interpretations and loopholes for the 

development of the tobacco industry (and the 

direct profit of a small number of investors 

comparable to the number of annual deaths 

directly associated with smoking). The 

vulnerable category with predilection (still not 

the only one, so are ill/ invalid people with a 

restrained capacity of movement/decision), 

immature to be able to see the self-destructive 

option of the smoker, is made up of children, 

pubescents and teenagers. I consider them (at 

least potentially) victims, whether they opt 

early, unfledged and highly influential, for 

smoking, whether they are passive smokers, 
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victims of ñveteranò smokers (drug addicts) 

who, deliberately or not, expose many of them 

from infancy even from the family 

environment. The Tobacco Atlas, based on 

Global Youth Tobacco Survey (where 108 

countries completed at least two surveys at 

some point through 1999-2016), shows that 

ñGlobally, the estimated numbers of boys and 

girls 13ï15 years old who smoke cigarettes or 

use smokeless tobacco products are 

approximately 25 million and 13 million, 

respectivelyò [15].  

But as not all children smokers fall into the 

13-15 year age category, their number is 

higher. 

The effects of smoking on this vulnerable 

category can be argument to morally condemn 

smoking arguing by:  

(i)Transforming children into passive smokers 

exposed to physical suffering at least in 

smokersô families where no protective 

measures are taken; children, according to 

their age peculiarities, have no strong and 

deliberate defenses, are dominantly chained to 

the adult's will, like the adult smoker is 

chained by the drug. There are no regulations 

on smoking in the private area, and in the case 

of the family, the child shares this private 

space with the adult; of course, it is possible 

to resort in certain critical and known cases to 

institutions for the protection of the child 

(getting to trials in tribunals), but the path is 

sinuous and the genuine protection of the 

child is really delicate;  

(ii)Transforming children into smokers: 

education and human becoming are made by 

the power of the example - the examples are 

fixed in the mental / emotional level, from 

where the attitudes and the behavior of the 

human individual work. The repeated contact 

with smoking-friendly examples can be done 

either directly or mediated, deliberately or 

latently: parents, the same age group, mass 

media and other factors (among which the 

category of smokers). The psychology of ages 

is exploited on the tobacco market to create 

new consumers, although generic the struggle 

between adults and children means from the 

beginning uneven forces and control, the 

domination of the child: from the spirit of 

imitation of adults, from the desire to be 

fashionable, from rebellious, to fill 

(apparently) an emotional gap, to look mature, 

many children, pre-adolescents and 

adolescents succumb to smoking. For the 

category concerned, subject to greater and 

more complex pressures than the degree of 

discernment, the statement ñThe decision is 

mine!ò promoted through anti-smoking 

programs and campaigns, is profoundly 

hypocritical. 

Prevention is promoted in parallel with the 

drug and both are equally legal. Are they 

equally moral? Is the promotion of drug-

addiction, of any kind, moral? Personally, we 

answer ñnoò because it fundamentally 

undermines the (limited) degrees of human 

freedom, but ... letôs let the only ones free of 

vices to ñthrow the stoneò first in the smokers. 

 

CONCLUSIONS 

 

During the period 2011-2017, the tobacco 

market at EU level was highlighted by the 

following: 

-Tobacco cultivated surfaces have fluctuations 

in the main cultivating countries; 

- in 2017, the largest area of tobacco was 

cultivated in Greece - 16.99 thousand ha; 

- the smallest tobacco area in 2017 was 

reported in Belgium and Portugal - 0.05 

thousand ha; 

- Bulgaria has been highlighted by the largest 

number of tobacco growers in the European 

Union; 

-manufactured tobacco products were 

determined, on the one hand, by the areas 

cultivated with tobacco and, on the other 

hand, by the average production per hectare 

recorded for tobacco; 

- the most significant productions in 2017, 

were made by Italy - 48.47 thousand tons; 

- Spain has recorded the highest average 

production per hectare for tobacco. In 2017, it 

recorded a record average production of 3.39 

tons / ha; 

- Greece, in 2016, was noted by the highest 

price for unprocessed tobacco, namely 371 

euro / 100 kg; 

- The Czech Republic, in 2012, ranked first in 

the world, from 15 analyzed countries, in 
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terms of tobacco consumption, in people over 

15 years old; 

- In 2013, the highest value for gross raw 

tobacco production, of 789.06 current million 

US$; 

- starting from 2011 to 2016, the quantitative 

imports of unprocessed tobacco have 

outpaced the quantitative exports; 

- Germany, in 2016, ranked third among the 

top global importers. 

Nicotiana tabacum has a wide potential for 

use. It is valued / exploitable both in the 

medical industry for declared curative 

purposes, as well as in ambitious medical 

research (e.g. genetic manipulation for anti-

cancer role, the design of an anti-decay spray 

- see Popescu, O., Achim, A., Popescu, AL, 

2012, p.20 [11], but also as an insecticide, in 

the chemical industry, food industry and is a 

melliferous plant. Still, it  useS for smoking, 

even apparently or in short term, gives 

satisfaction to consumers, also in multiple 

physical ways as nicotine is addictive. The 

World Health Organization has established 

that smoking kills ñup to half of its usersò, 

ñover 7 million people each yearò(6 million as 

result of direct tobacco use and around 

890,000 as result second-hand smoke) [16]. 

Prevention is promoted in parallel with the 

drug, both are legal ... and the practice in itself 

is difficult to be morally evaluated. The most 

vulnerable category is made up of children, 

pubes and adolescents; globally estimation 

indicates that children ñ13ï15 years old who 

smoke cigarettes or use smokeless tobacco 

products are approximately 25 million and 13 

million, respectivelyò [15].  

We would call immoral smoking in any 

context where children (and any other human) 

are condemned to secondhand smoke and in 

any way it corrupts children to become, from 

childhood, smokers. 
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Abstract 

 

The individual farms are the backbone of rural areas and account more than 80% of all farms. Family farms are 

quite diverse: from subsistence and semi-subsistence to fully market-oriented farms, often using technologies 

advances. Presently, the agricultural sector of Moldova is divided into two categories: a large number of small 

individual farms and some large corporate farms. The investigation is analysing the level of development of 

individual farms in Moldova and its possible contribution to the development of rural areas. The study is based on 

individual farms survey. The data was collected as part of the institutional research project 15.817.05.31ɸ 

ñSustainable Rural Development in the Republic of Moldova in the Context of European Integrationò. It includes 

data analysis of 938 individual farms from 9 different districts. The survey includes different parts related to: the 

social-demographic characteristics, infrastructure and financial information. The obtained results shows changes in 

the social demographic aspects, mostly generated by the migration process and the ñmodestò incomes 

characteristic for rural areas. The individual farms surveyed present the average technical efficiency which is 

mostly influenced by the level of income and the small size of agricultural area, while the level of expenses has little 

influence. 

 

Key words: agriculture, individual sector, rural areas, rural development, survey analysis  

 

INTRODUCTION  
 

The individual farms are the backbone of rural 

areas and account more than 80% of all farms. 

The key element is the family and family 

members who are ñemployedò within the farm 

and administrates it. Family farms are quite 

diverse: from subsistence and semi-

subsistence to fully market-oriented farms, 

often using advanced technology. According 

to FAO data there are over 500 million family 

farms in the world and they produce over 70% 

of total worldwide food supply [5]. 

In developing the term of ñfamily farmsò, 

FAO conducted a literature review on the 

topic and identified the main features of 

family farms. Several features that presents 

family farms are: the freedom in choosing 

employment, the transfer of property through 

generations and affinity with kinship or 

marriage [5] 

Individual farms are of different types and 

sizes, with full and part-time work, with paid 

or unpaid activities. Some specialize in 

commercial business operations, while others 

mainly produce products to meet domestic 

food needs, so-called semi-subsistence farms 

[4]. 

In the context of the International Year of 

Family Farming 2014, the United Nations 

proposed general principles that define family 

agriculture (which includes all family-based 

farming activities): ñFamily farms includes all 

types of family farming activities and covers 

several areas of rural development. Family 

farming is a way of organizing agricultural, 

forestry, fish, grazing and aquaculture 

production, carried out and managed by the 

family and based primarily on the work of 

family members, both women and men. The 

family and the farm are connected, they 

develop and integrate economic, 

environmental, social and cultural functions. 

These principles are translated into strict 

definitions that can be used for statistical and 

political purposes in all regions and for a long 

time the family farm is an agricultural holding 

that is managed by a family and in which 

agricultural labour is largely represented by 

this householdò [5] 
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Family farms are an integral part of European 

agriculture - the basis of a sustainable and 

market-oriented European agricultural sector. 

Across E.U. countries the number of farms is 

decreasing while the average farm size is 

increasing. Despite this fact, in the E. U., 

family farms persist as an organizational 

model in the agricultural activity [4]. 

In Moldova, the agricultural sector of the 

Republic of Moldova includes two main 

categories: many small individual farms and 

some large corporate farms. 

The individual sector is separated between 

many small households and individual farms. 

They are typical family farms, and the main 

difference is in their size and commercial 

orientation. Households are usually smaller 

than family farms in size and usually located 

near the house. Also an important feature for 

individual farms is that they ensure the food 

supply for their family, they mostly have the 

characteristics of subsistence farming, but 

these groups often overlap. The activity of 

individual farms relies on the own members 

labour supply. By contrary, the corporate 

sector includes more large-scale farms, which 

during the reforms in 90s, replaced the large 

collective and governmental farms. This 

sector is represented by the organizational 

form of private companies owned by one or 

more shareholders. These farms operate a 

large area of own or rented land, hire labour 

force and focus on specialization of 

production. 

This paper aims to appreciate the progress in 

the development of individual sector of 

agriculture in Moldova and its possible 

positive outcome for the development of rural 

areas. 
 

MATERIALS AND METHODS  

 

The study is based on individual farms 

survey. The data was collected as part of the 

scientific institutional project 15.817.05.31ɸ 

ñSustainable Rural Development in the 

Republic of Moldova in the Context of 

European Integrationò. It consists on a data set 

of over 900 individual farms across 9 different 

districts that participated in this survey: 

Ialoveni, Causeni, Briceni, Calarasi, Orhei, 

Telenesti, Stefan Voda, Cahul, Ocnita. The 

survey includes different parts related to: the 

social-demographic characteristics (age, 

gender, family composition, education, 

primary and secondary employment, etc.); 

infrastructure (availability of water supply, 

sewage system, heating, household 

appliances, etc.); and financial information 

(the size and structure of farms, the level of 

costs and incomes, the yield of individual 

crops, as well as information on lending and 

subsidies). 

 

RESULTS AND DISCUSSIONS 

 

The transformation processes in the 90s 

determined many changes for Moldovan 

agricultural sector. Among those changes is 

related to agricultural land use. According to 

the General Agricultural Census, there are 

2,498.3 thousand hectares of agricultural land, 

from which arable land accounts 1,812.7 

thousand hectares while orchards and 

vineyards - 298.8 thousand hectares.  

The average size of utilized agricultural land 

per farm is 2.29 hectares. From total area of 

utilizedagricultural land (1.94 million 

hectares), corporate farms  (0.4% of all 

farms), benefit from 61% of the utilized area 

with an average of 391.27 hectares per farm, 

while individual farms (99.6% of all farms) 

benefit from 39% from utilized agricultural 

area, with an average value of 0.89 ha per 

farm. 

Almost 71% of all farms (640,438 units), 

which operate 10% of the utilized area of 

farmland (196,546.81 hectares) benefit from 

less than 1 hectare of land. In fact, the 

Moldovaôs agricultural sector is characterized 

by the coexistence of many small individual 

farms with few corporate farms (0.01%). Less 

than 0.3% of all agricultural producers (2,412 

units), have an average farm size of more than 

100 hectares, operate 63.4% of the total 

utilized area (1,229,549.02 hectares). From 

them 88.3% are corporate farms. 

According to NBS data, almost 70% of 

corporate farms fall into the category ñ100-

500 hectaresò (343 farms) or ñ500 hectares or 

moreò (1,339 farms), utilizing over 97% of all 

agricultural area (1,191,019.25 hectares). 
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Over 98% of individual sector (884,326 

farms) are concentrated by size of land into 

the category of up to 5 hectares, utilizing over 

76% of all agricultural land belonging to 

farmers (570,535.83 hectares). 

An individual farm in Moldova benefits in 

average from 0.4 hectares of land, while in the 

surveyed sample only from 0.33 hectares. The 

average size of farmer plots is 1.62 ha, with 

0.41 ha less than the value presented in the 

sample (2.03 hectares). The largest area of the 

individual farms is utilized for crops (about 

half of the area), vineyards (20%), sunflower 

(11%), fruits (5%) and melons and gourds 

(2%) (Figure 1). 

 

 
Fig. 1. Structure of production of family farms 

according to the main crops, % 

Source: own calculation 

 

According to General Agricultural Census [8], 

more than 97% of all farms (877,290 farms) 

cultivate fully owned land, which accounts for 

57% of all land (1,285,137.85 ha). The share 

of fully owned land varies significantly 

depending on the legal status of the farm: 

34.1% (433,675.85 hectares) of land is 

concentrated in corporate farms while 87.7% 

(851,462 hectares) is owned by individual 

farms. Only 2,685 of farms or 0.3% of utilized 

are managed by tenants, which represent 

25.5% of the total (571,503.71 ha). Corporate 

farms utilizes not only fully owned land but 

also leased land (43%). Meanwhile, individual 

farms utilize mainly fully owned land (only 

3% of their total area is leased). 

An important aspect for development 

represent the rural areas. Moldovaôs rural area 

is characterized by the existence of 1,614 

villages and a population of 2.42 million 

people (57.5% from total population). 

Nowadays a decline in rural areas population 

is persisting. Moldova faces a serious 

demographic crisis, which lead to the 

disappearance of four villages and 10 

thousand inhabitants.  

From the processed survey the types and 

characteristics of families in rural areas has 

changed (Figure 2). The main change is 

regarding the family size. A family with three 

or four children used to be common, now the 

share of these types of families does not reach 

even 10%. 

 

 
Fig. 2. Types and characteristics of families in rural 

areas 

 Source: own calculation 

 

The vast majority of families consist of two or 

three people. More common are considered 

families with two family members (24%). The 

share of such famili es reaches a critical point 

about 70%. While the share of families 

consisting of seven people, reaches only - 

0.90%. Financial situation, related to low 

incomes in rural areas is one of the principal 

reasons that led to the deterioration of the 

birth rate. According to demographers, every 
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fifth family is faced with the problem of 

maintaining their own children, while the 

government support nowadays is low. 

Although the amount of lump-sum allowance 

at birth has increased 10 times over the past 

15 years, it is not able to cover all necessary 

expenses [6, 7, 11 ]. 

Migration is a serious problem that affect 

mostly rural areas. Typically larger families 

(3-4 members) have the highest rate of 

migration, 26 and 32 percent. There is no 

outflow of people abroad only in families with 

1 person or retired members. For them a high 

level of job security or over 50 percent is 

characteristic. 

Ageing population is a problem for Moldovan 

rural areas. Another serious contrast in rural 

areas is related to the average age of farm 

managers. Most of farm managers (75%) are 

aged between 41 and 70 y.o., while young 

farmers represent only 5%. Thus, the opinion 

that the largest number of young people are 

trying to open their own business is not 

confirmed, since the main group of 

entrepreneurs are people whose age is more 

than 30 years. This phenomenon indicates an 

intensive urbanization of a large part of the 

countryôs ñyounger partò, as well as a 

significant migration flow [10, 12]. 

Farm management is concentrated in age 

categories between 30 to 50 years old (36), 50 

to 60 years old (29%) and over 60 years old 

(34%). Many individual farms are headed by 

people of pre-retirement and retirement ages 

from 50 to 70 years (52%). The gender gap in 

farm administration is also large. Mostly men 

are farm managers (75%), while the farms run 

by females only reach 25%. 

Education is an important aspect that can 

affect farms level of development. Some 

empirical studies have shown that wages 

increase followed by a growth in the 

education level [6, 7]. In our survey we 

considered farm managers level of education 

(Figure 3). From the results, less than 20% of 

all farm owners received incomplete 

secondary education. Incomplete higher 

education is less than 9%, while higher 

education - 10%. The largest share (36%) is 

represented by farm owners that have a 

secondary general education. Second position 

in the chart is referred to farmers with 

partially secondary education. 

 

Fig. 3. The level of education of farm manager 

Source: own calculation 

 

Agriculture is still considered the main source 

of income for over 60% of rural inhabitants. 

The farms survey data reveals that wages 

represent the major source of income for rural 

population. The incomes received from 

agricultural activities have a modest share of 

17.5%, while remittances from abroad 

represent 23.4%.  

 

 
Fig. 4. The main source of incomes in rural areas 
Source: own calculation 
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Some studies affirm that the money received 

from remittances, or around 10% of them tend 

to be invested in agricultural activities. The 

last years downturn in the agricultural sector 

caused a decrease in offered jobs, thus most of 

the income of in rural areas are related to non-

farm activities. 

Thus an expansion of population incomes 

sources in rural areas and development of 

non-farm activities is the key element to rural 

development [1, 2].    

The non-agricultural sector includes all other 

activities in the rural space, except for 

activities in agriculture, fishing and hunting. 

Non-agricultural activities may include work 

for farm family members in a city or in 

another country. 

The survey data analysis shows that 37% of 

managers receive income from rural activities, 

which is tantamount to non-agricultural 

employment. Non-agricultural employment is 

the main source of income and represents 

36%, which is 4% more than the farms 

activity indicator. 

 

 
Fig. 5. Non-agricutural activities in rural areas 

Source: own calculation 

 

Farm efficiency is a key element for achieving 

both agricultural and rural development. The 

obtained competitive results of farms are 

generated by an efficient use of production 

factors.  

According to Ratinger [9], efficiency consists 

of three different types: technical, allocative 

and social. Farell [3] presented the method 

used to appreciate the economic efficiency 

which consists of two main parts: allocative 

and technical efficiency. 

Technical efficiency obtain scores from 0 to 1. 

Technical efficiency represents farms capacity 

to generate a maximum amount of output 

from a set of inputs.   

Technical efficiency will help us to estimate 

the farm development level. From the scores 

obtained on the surveyed sample of 723 

farms, technical efficiency presents an 

average a score of 0.538.  

 

 

 

 
Fig. 6. The interdependence between farm technical 

efficiency and income, agricultural area and 

expenditures. 

Source: own calculation 
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