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Abstract 

 

The paper aims to identify the main aspects of digitalization in the EU and Romania at present, in general, and 

emphasizing on agriculture, because in this sector has a deep impact on infrastructure and work resources. The EU 

average for DESI index quantifying digital economy performance was compared with the index in the member states 

to show the differences in the performance of the digital economy. The aspects related to the impact of digitalization 

in agriculture from many points of view, but mainly on human resources have also been highlighted. Index scores 

differ from one country to another and reflect the performance result of the efforts that each member state has made 

to implement digital economy. The higher the index value, the higher the digital economy performance in that 

country. During the period 2017-2022, Finland, Denmark, the Netherlands and Sweden have maintained their top 

position in the EU, while Romania and Bulgaria are situated on the last places. Romania should be focused on the 

improvement of digital infrastructure, promotion of digital competences, innovation and entrepreneurship in order 

to increase its performance in digital economy. Major efforts should be done to improve connectivity, educational 

programmes in digital competences and to develop a favourable business environment for contributing to its digital 

transformation and integration into the EU digital unique market. 

 
Key words: digitalization, agriculture, human resource management, economy, European Union, Romania 

 

INTRODUCTION  
 

The era of IR 4.0 digital transformation and of 

4.0 industries, IoT and Artificial 

Intelligence/Machine Learning has a deep 

impact on decision making and personnel 

competences. The exponential growth of the 

information volume has led to changes in 

systems complexity, which have become 

automated and are called to offer predictions 

based on models, algorithms and structured 

data in a short period of time [22]. Business 

Intelligence has become a tool more and more 

used for making right decisions in order to 

attain the proposed objectives. 

Artificial intelligence can have implications in 

business and digital economy and brings its 

contribution to the economic growth [4]. 

Other authors affirm that AI technologies will 

have also a deep impact on jobs which will 

become more automated, but the effect on 

employment is not obvious because it will 

depend on the nature of demand [3] and that 

automatization may affect the job market and 

the employees’ adaptability to run new tasks 

[2], while [18] considers that digitalization 

could lead to jobs redistribution, the need for 

new competences and jobs. 

The EU pays a special attention to 

digitalization in all the fields of activity, 
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agriculture and rural development being 

included. 

The twin digital economy and green deal will 

accelerate the pace to change all the aspects of 

our lives and will have a deep impact on the 

future of work, job types, structure, labour 

market, personnel recruitment, productivity 

and income level [5]. 

The EU aims at digital economy to become a 

tool of "solidarity, prosperity and 

sustainability for empowering work force and 

businesses, ensuring the security and 

resilience of its digital ecosystems and supply 

chains" [11]. 

The NextGenerationEU (NGEU) is destined 

to offer "financial support for public and 

private investment to drive “a sustainable and 

resilient recovery”, “repair the immediate 

damage caused by the COVID-19 pandemic” 

and “support the EU’s green and digital 

priorities” [28]. 

The NGEU emphasizes the need of 

digitalization in order to ensure the 

sustainable economic development, job 

creation by means of research, innovation and 

development. 

Digitalization can be a helpful tool to develop 

smart technologies, able to monitor resources, 

energy consumption, reduce waste, capture 

carbon, diminish greenhouse gas, reducing the 

impact of climate change, promoting 

sustainable development, good business 

models and practices, solutions to reduce 

poverty and eliminate social exclusion, 

improve medical system and health [12]. 

Intelligent agriculture is required to produce 

more and of higher quality food ensuring food 

security and safety [9, 10]. 

Mobile technologies, remote sensing services, 

robotized systems for assisting crop and 

animal growing, intelligent water delivery, 

chemicals control in smart agriculture, work 

platforms will increase production and 

efficiency across the product chain and will 

reduce the operational expenses. 

However, agriculture, like many other 

economic fields, is facing challenges and 

difficulties in the implementation of the 

digitalization, regarding the work force 

recruitment, professional reconversion, data 

protection and cyber-security [17]. 

The key of success will depend on the 

implementation of the IoT infrastructure in 

agriculture in order to use Big data systems 

which can provide viable solutions for a 

sustainable agriculture [21]. 

In Romania, the National Programme for 

Recovery and Resilience aims to combine the 

objectives of the Green Deal with 

Digitalization, a sustainable economic 

development, social and territorial cohesion, 

health and institutional resilience, education 

and competences [29]. 

The quantification of digital economy 

performance in the EU is made by means of a 

composite index named DESI - Digital 

Economy and Society Index, which allows the 

comparison between the member states across 

five dimensions: Connectivity, Human capital 

use, Use of Internet, Integration of Digital 

technologies and Digital public services [8]. 

Index score as a whole and by each of its 

dimensions differs from a country to another 

and reflect the performance result of the 

efforts that each member state has made to 

implement digital economy. The higher the 

index value, the higher the digital economy 

performance is in that country.  

In this context, the purpose of the paper is to 

identify the main aspects of digitalization in 

the EU and Romania at present, in general, 

and especially in agriculture, where the 

implementation of digital economy is a more 

complex process with a deep impact on 

human resources. 
 

MATERIALS AND METHODS  
 
This study is based on various information 

sources, documents from the European Union, 

data from Statista and National Institute of 

Statistics, and results mentioned in various 

published articles on the topic. 

To characterize the performance of digital 

economy in the EU member states, the 

following specific indicator was used: Digital 

Economy and Society Index (DESI), with its 

five dimensions: (1) connectivity, (2) human 

capital, (3) use of Internet services, (4) 

integration of digital technology, (5) digital 

public services, which have been analysed 
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separately, pointing out the highest and the 

lowest scores among the EU member states. 

(1) connectivity refers to: broad band 

coverage, the high scores reflecting 

opportunities for using digital skills, Internet 

services, digital technology and access to 

digital public services. 

(2) human capital score indicates the Internet 

user skills and employment of the ICT 

specialists.  

(3) use of Internet services refers to: the 

frequency of accessing the Internet for online 

activities and transactions.  

(4) integration of digital technology refers to 

the impact of digital technology on business 

environment. 

(5) digital public services characterize the 

efforts made by the Government to improve 

the communication with the public via online 

tools. 

The EU average DESI score was used as a 

reference term for making comparisons with 

the scores obtained by the EU member states, 

pointing out the countries with the highest and 

lowest performance in digital economy. 

The structured ideas and logical presentation 

belong to the authors' decision. 
First, it was presented in brief a statistical 

situation at the EU level and then in different 

member states, and also separately in 

Romania. 

The role of the digitalization was approached 

in general and also in particular, in 

agriculture. A special attention was given to 

challenges and thresholds facing digitalization 

in agriculture, opportunities for digitalization 

in agriculture and other fields, impact of 

digitalization on human resource 

management. 

 
RESULTS AND DISCUSSIONS 
 
Brief statistical view on digitalization in the 
EU and Romania's economy and society 
DESI - the aggregate digital economy and 

society index score 

In 2022, the EU average DESI - the aggregate 

digital economy and society index score was 

11.4 for Human capital, 15 for Connectivity, 9 

for Integration of digital technology and 16.8 

for Digital public services. 

For this index, in the period 2017-2022, 

Finland, Denmark, the Netherlands and 

Sweden have maintained their top positions. 

Romania registered 7.73 for Human capital, 

13.8 for Connectivity, 3.8 for Integration of 

digital technology and 5.3 for Digital public 

services, all these results being far away from 

the EU average [44]. 

Taking into account "Human capital", the EU 

average score of 11.4 was exceeded by the 

following countries, in descending order: 

Finland 17.8, the Netherlands 15.8, Ireland 

15.7, Sweden 15.5, Denmark 14.8, 

Luxemburg 14.4, Malta 14.1, Estonia 13.5, 

Austria 12.7, France 12.5, Belgium 12.2 and 

Portugal 11.5. 

The last positions were occupied by Bulgaria 

with 8.8 and Romania with 7.73 [52]. 

For "Connectivity", the EU average of 15 was 

surpassed, in the descending order, by: 

Denmark 19.3, the Netherlands 17.5, Spain 

17.4, France 16, Ireland 15.4, Sweden 15.1. 

On the last positions came Belgium with 10 

and Poland with 11.6, while Romania and 

Bulgaria scored 13.8 and, respectively 12.7. 

For "Integration of digital technologies", the 

EU average index score was 9 in 2022. A 

higher index score was achieved by: Finland 

14.8, Denmark 14.5, Sweden 14.1, the 

Netherlands 13, Malta 12, Belgium 12, 

Ireland 10.8, Italy 10.2, Austria 10, Spain 9.6, 

Portugal 9.6, Lithuania 9.3, Croatia 9.2, 

Estonia 9.1. 

At the opposite pole, there were Bulgaria and 

Romania with the lowest index: 3.9, and, 

respectively 3.8. 

For "Digital public services", the EU average 

score was 16.8, this value being higher in case 

of: Estonia 22.8, Finland 21.8, Malta 21.5, the 

Netherlands 21, Ireland 20.9, Denmark 20.8, 

Luxembourg 20.8, Sweden 20.5, Lithuania 

20.4, Latvia 19.2, Austria 18, Slovenia 17.4, 

Portugal 17.  

The lowest values were scored by Romania 

5.3 and Greece 9.8. Bulgaria and Slovakia had 

13 each [44]. 

Access to Internet 

In January 2023, the number of the world 

Internet users reached 5.9 billion, being by 

8% higher than in 2022 and representing 

64.4% of the globe population. Also, the 
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number of social media users accounted for 

4.88 billion [45]. 

In the EU, the share of households with 

Internet access increased from 64.15% in 

2009 to 92.44% in 2022. The access to 

Internet differs from a country to another.  

The highest level belongs to the Netherlands 

98.2%, Luxemburg 97.6%, Finland 97.5%, 

Spain 96%, Denmark 95.1%, Sweden 94.35, 

Belgium 94%. 

Romania has 89.42% coming on the 6th 

position from the end of the list [47]. 

Digital skills of Internet users index score  
This indicator is also different, the users being 

divided into two categories: above basic 

digital skills and at least basic digital skills. 

 
Table 1. Digital skills of the Internet users in the EU by 

skill level in 2022 

Country Above basic 
digital skills 

At least basic 
digital skills 

EU-Average 10 27 

Finland 18.2 39.6 

Netherlands 19.6 39.5 

Ireland 15 35.2 

Denmark 14.2 34.3 

Sweden 13.5 33.3 

Spain 14.4 32.1 

Luxemburg 12 31.9 

Austria 12.7 31.7 

Croatia 11.8 31.7 

France 11.8 31.0 

Malta 13.4 30.6 

Czechia 9.1 29.8 

Estonia 10.5 28.2 

Portugal 10.8 27.7 

Slovakia 7.9 27.6 

Belgium 10 27.1 

Greece 8.2 26.2 

Latvia 9 25.4 

Cyprus 7.9 25.1 

Slovenia 7.5 24.8 

Hungary 8.2 24.5 

Germany 7.1 24.5 

Lithuania 8.7 24.4 

Italy 8.5 22.8 

Poland 7.8 21.5 

Bulgaria  3.0 15.6 

Romania 3.3 13.9 

Source: [48].  
 

By member state, the situation of digital skills 

score in the EU in the year 2022 is shown in 

Table 1. 

The data shows that the top position is 

occupied by Finland with 39.6 score and 

Romania is situated on the last position for 

13.9. 

Access to Internet in the urban and rural 

areas 

The access to Internet as well as the digital 

skills are completely different in the rural area 

versus urban area. 

In the cities, there is a higher percentage of 

households connected to the Internet and more 

population has digital skills, compared to the 

people living the communes and villages. 

At the EU level, the average percentage of 

households having Internet at home increased 

from 2007 to 2022 as follows: in the cities, 

from 57.07% to 94.08%; in towns and suburbs 

from 56.5% to 92.9%; in the rural areas from 

42.7% to 90.03% [49]. 

The share of daily Internet users 

Also, the share of daily Internet users 

increased in the EU from 59.5% in 2013 to 

84% in 2022 [50]. 

The share of ICT professionals in the EU 

total workforce 

Concerning this indicator, the average in the 

EU is very small, just 4.55. But, a higher 

percentage of professionals is present in the 

following member states: Sweden, Finland, 

Luxemburg, Netherlands, Ireland, Estonia, 

Denmark, Belgium, Malta, Germany, 

Slovenia, Portugal, Czechia, France and 

Austria. 

Below the EU average, there are: Romania 

with 2.6% on the penultimate position and 

Greece with 2.4% on the last place [51]. 

Comparative analysis between Romania and 

other EU Countries concerning the 

assessment of digital economy 

Table 2 offers a comparative analysis of the 

EU member states regarding the performance 

of digital economy (DESI) 2022, whose level 

is given by Connectivity, Human capital, 

Integration of digital technologies and Digital 

public services. 

The global competitiveness index 4.0 2019 

measures the country competitiveness defined 

as the set of institutions, policies and factors 

which determine the productivity level based 

on innovation, technological development and 

business complexity. 
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According to DESI 2022 Report, Romania 

obtained a score of 30.58, reflecting the 

lowest level of the digital economy 

performance versus the other EU states [46]. 

Romania has still big problems regarding the 

DESI dimensions.  

 
Table 2. Comparisons between the values of three index among the EU countries for the evaluation of the 

performance of the digital economy 

EU member states  Digital Economy and Society 
Index (DESI) in 2022 

Global competitiveness 
Index 4.0 in 2019 

Easiness to make 
business in 2020 

Austria 54.68 76.6 78.7 

Belgium 50.31 76.4 75.0 

Bulgaria 37.68 64.9 72.0 

Croatia 47.55 61.9 73.6 

Cyprus 48.35 66.4 73.4 

Czechia 49.14 70.9 76.3 

Denmark 69.33 81.2 85.3 

Estonia 56.51 70.9 80.6 

Finland 69.6 80.2 80.2 

France 53.33 78.8 76.8 

Germany 52.88 81.8 79.7 

Greece 38.93 62.6 68.4 

Hungary 43.76 65.1 73.4 

Ireland 62.74 75.1 79.6 

Italy 49.25 71.5 72.9 

Latvia 49.71 67.0 80.3 

Lithuania 52.71 68.4 81.6 

Luxemburg 58.85 77.0 69.6 

Malta 60.88 68.5 66.1 

Netherlands 67.37 82.4 76.1 

Poland 40.55 68.9 76.4 

Portugal 50.76 70.4 76.5 

Romania 30.58 64.4 73.3 
Slovakia 43.45 66.8 75.6 

Slovenia 53.37 70.2 76.5 

Spain 60.77 75.3 77.9 

Sweden 65.22 81.2 82.0 

Source: [7, 46]. 

 

Regarding the Global Competitiveness Index 

4.0 2019, Romania came on the 51st position 

of a number of 141 countries. On the top 

position was Singapore with 84.8 score and 

on the last position was Ciad, with 35.1 on a 

scale from 0 to 100.  

Romania's position in this hierarchy suggests 

that it needs improvements in innovation and 

technological training at the national level. 

From this Table, it is observed that Finland, 

Denmark, Netherlands, and Sweden have the 

best results in digital economy, DESI index 

having the highest levels and the global 

competitiveness index as well for these 

countries. 

They developed a advanced digital 

infrastructure, high digital competences and 

favourable business environment. 

As a member of the EU, Romania plays a 

significant role in the digital economy and has 

succeeded in achieving important progress in 

the last years. 

Romania made significant investment in 

large-band infrastructure, which allowed a 

large-scale access of high-speed Internet. 

According to the data from National Institute 

of Statistics, starting from the year 2022, 

82.1% of the households in Romania have 

access to Internet. In addition, Romania is 

among the top countries regarding the 4G 

cover and Internet speed, factors which 

contributed to the extent of the digital 

services, electronic commerce and digital 

innovation (Table 3). 
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Table 3. Internet penetration rate in Romania (%) 

Year % 
2016 65.0 

2017 68.6 

2018 72.4 

2019 75.7 

2020 78.2 

2021 80.8 

2022 82.1 

Difference 2022-2016 +17.1 

Source: Own calculation based on the data from [31]. 

 

Electronic commerce market has considerably 

increased from Euro 2.8 Billion sales in 2017 

to Euro 6.3 Billion in 2022 [20, 35]. 

Romania improved its innovation eco-system 

for enhancing the digital transformation and 

entrepreneurship. Numerous technological 

parks, innovation centers and startup 

accelerators were established to support 

innovative business (Techcelerator, 

Innovation Labs and Impact Hub Bucharest). 

Also, important efforts were made for IT 

education, digital literacy, professional 

development as more and more citizens to get 

digital competences (Digital Education 

Strategy, Digital Skills and Job Coalition and 

Code Week). However, there are still 

discrepancies regarding the digital abilities in 

the urban and rural areas in Romania and 

between Romania and other member states. 

Digital economy includes a large range of 

activities: e-commerce, digital services, 

software development, information and 

communication technologies which have a 

direct and indirect contribution to GDP, 

whose level in 2022 was 6% [20]. 

Role of digitalization in agriculture 
Digitalization is a path and a tool to 

technologies and management change in 

agriculture, rural communities and people and 

by innovation it is called to strengthen and 

sustain this sector of activity in order to 

increase productivity, product quality, 

agricultural households profitability and 

economic efficiency [33]. 

Agriculture needs a smarter digital approach 

and also a green dimension to boost local 

production, to shorter food chain from farmers 

to consumers, to strengthen fair collaboration 

along the value chain and ensure food security 

and safety [23]. 

Digitalization is expected to change farmers' 

age structure, increasing the share of young 

farmers who will have not only high 

technological and economical knowledge and 

skills, but also digital skills called to enable 

them to apply a modern and efficient farm 

management based on a digital decision 

making process [24]. 

Prediction and production forecasts could be 

easier set up by means of modern IT, high 

precision and artificial intelligence tools, thus 

reducing the business risks. Automatized and 

computerized technologies are called to 

monitor crops along all the stages of 

production, transport, storage, processing, 

delivery, helping the farmers to perform the 

planned parameters regarding yield, 

production, product quality and economic 

efficiency per surface unit [26]. 

Digitalization will also bring a surplus of 

value and precision in land monitoring, 

planning the territory, registration of the 

cadastral data [40]. 

The negative impact of climate change on 

agriculture could be diminished by using 

drones and satellite information, whose 

images could be processed by computers and 

software, offering to farm managers precious 

data to improve technologies and increase 

production, and reduce material and financial 

losses caused by extreme weather phenomena, 

such as strong storms, huge rainfalls, long and 

severe droughts, heat waves, floods etc. [19, 

34]. 

To achieve this goal, digitalization should 

have a deep impact in the field of education, 

where a new type of educational strategy and 

system, programmes and curricula have been 

established to help young people: scholars, 

students, graduates, and future professionals 

in a word to become more employable in the 

workforce market, where digital knowledge 

and skills are more and more required [24, 

25]. 

Digitalisation will create new jobs in 

agriculture and rural areas, will change the life 

of the rural population and could be a source 

generating income and a better living standard 

[27]. 
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Challenges and thresholds facing 
digitalization in agriculture 
As many researchers affirmed, the EU 

agriculture is dominated by small family 

farms, mainly of subsistence and semi-

subsistence farms, with a small average size 

of 17.4 ha, the smallest one being in Romania, 

4.2 ha [36]. 

Most of farmers are old and many of them 

have no digital knowledge and skills 

[41,42,43].  

Most of the farms have not a modern technical 

endowment and no financial resources for 

investments [37, 39]. 

However, the EU provides funding at present 

to strengthen the activity and efficiency of the 

family farms. 

More than this, only the large agricultural 

households have financial resources from 

which a part to be invested in innovative 

tools. They are endowed with computers, 

software, drones and other tools of high 

precision.  

But, in Romania, large agricultural holdings 

represent 1% of the total number of farms, but 

they work about 52% of arable land.  

Most of the farms lack of modern endowment 

with a deep impact on productivity [38]. 

Therefore, digitalization is needed to 

modernize the farms helping them to monitor 

crops, animals, agricultural processes, and 

business transactions. 

In agriculture and in the rural areas, it is a lack 

of IT professionals, because they are 

employed immediately in the cities where the 

request of highly qualifies specialists in IT is 

very high. Even the demand of IT 

professionals in the city is not yet covered by 

the offer [32]. 

The educational programmes and curricula do 

not provide enough knowledge in IT and they 

should be replaced by new programmes 

sustained by a teaching staff with high 

competence, computer rooms and other digital 

tools to improve the technical endowment in 

schools, vocational and high schools. 

More than this, taking into consideration the 

fast development of the new digital 

technologies, continuous education is needed 

to update digital knowledge and skills.  

Opportunities for digitalization in 
agriculture and other fields 
The legal framework 

First of all, the EU has created the legal 

framework which favours the expansion of 

digitalization in the rural areas and farms. 

In this respect we could mention: Digital 

Strategy 2020-2025, Digital Services Act 

Package (15 Dec.2020), and Digital Markets 

Act (DMA), 2030 Digital Compass, the 

European way for digital decade [53, 13, 16]. 

Digital economy operates in a complex 

framework of regulations and policies, both at 

the global level and in the EU and in each 

country.  

Governments, international bodies and 

regional bodies like EU and Europe Council 

have implemented measures for approaching 

the challenges and opportunities of the digital 

economy. 

These regulations regard: data protection and 

confidentiality, digital market, cyber-security, 

digital infrastructure.  

Recover and resilience strategy 

After the Covid-19 pandemic, the EU has 

established a recover and resilience strategy 

according to which "the EU’s long-term EU 

budget, also known as the multiannual 

financial framework, will boost digital 

technologies and aid in recovery from the 

pandemic". 

Budget for digitalization and other 

destinations 

The EU budget of the new MFF accounts for 

€1.21 trillion. Also, a new recovery 

instrument called Next Generation EU which 

worth €810.57 billion will run from 2021-

2024 (Table 4). 

This budget will finance 7 programmes as 

presented in Table 4. 

In addition, ICT investments for over €20 

billion will be destined for digital cohesion 

across the EU, the funds coming from 

European Regional Development Fund 

(ERDF) [14]. 
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Table 4. The EU Digitalization programmes " Next Generation EU" for 2021-2024 

Programme Destination Budget  

(Euro Billion) 

% 

Total funding  Next Generation EU 810.57 100.0 

Digital Europe 

Programme 

supercomputing, core artificial intelligence, cyber-

security, digital skills, business digitalization 

7.6 0.9 

Connecting Europe 

Facility-Digital 

trans-European networks and transportation 

infrastructure, telecommunication and energy 

2.07 0.3 

Horizon Europe for 

Digital, Industry, 

and Space 

artificial intelligence, next generation Internet, high 

performance computing, big data, key digital 

technology, 6G 

95.5 11.8 

Invest EU investments in public and private sectors 26.2 3.2 

Creative Europe 

MEDIA 

Film and other media 1.4 0.2 

EU4Health Hospitals endowment and digitalization 5.3 0.6 

Recovery and 

Resilience Facility 

investments and reforms to sustain the green and 

digital transition and the resilience of the national 

economies 

672.5 83.0 

Source: Own calculations based on the data from [14]. 

 

In the EU agriculture, digitalization will help 

the stakeholders to benefit of a more 

streamlined value chain, with closer 

collaboration and improved communication 

between producers, processors, distributors, 

and retailers.  

Also, new ideas and fresh perspectives will 

help the innovative SMEs to emerge and 

thrive, bolstering the industry. 

Horizon 2020 programme provided more 

than €200 million for Research and 

Innovation (R&I) in digital technologies for 

the agricultural sector for smart farming 

systems, precision agriculture, integrated 

digital technologies into entire agricultural 

value chain. All these objectives aim to 

increase productivity and competitiveness in 

agriculture, and to diminish the environmental 

impact. 

Important results have been already obtained 

in the development of one Robotics Digital 

Innovation Hub (DIH), also in IoT and digital 

platforms and additional R&I projects [15]. 

In Romania, "the Strategy regarding education 

digitalization in Romania" - Smart-education 

aims to ensure the access to a modern and 

accessible schooling system, based on digital 

resources and technologies [30]. 

This strategy provides the development of 

digital knowledge and skills for scholars and 

students, for emergent professions, initial and 

continue digital education for teaching staff, a 

high performance digital environment in 

education (infrastructure and digital 

technological resources, connectivity, open 

educational resources, cyber-security, data 

protection, online security and IT ethics). 

Impact of digitalization on human resource 
management  
Human resource is the key capital of a 

company and which contributes to its business 

success and attainment of the proposed 

objectives. 

Digitalization will change the department 

structure within a company, favouring the 

sectors where digitized operations bring the 

highest efficiency. 

Automatization of the activities will lead to a 

reduction of personnel with a positive effect 

to lower expenses with wages and 

contributions to the state budget. 

But, on the other hand, automatization of the 

activities that employees have to fulfil will 

eliminate the manual tasks, will reduce the 

time for carrying out those activities, 

stimulating the focus on complex problems 

and a more efficient use of the working time. 

In a digitalized company, new key 

performance indicators (KPIs) will be 

introduced regarding the training level, 

competences, abilities, skills, communication 

skills, collaborative attitudes, good work 

relationships among the employees and 

among the leaders and the subordinates. 

Stability, cohesion, and efficiency in a 

company depends on the reliability and 

communication speed, and digitalization will 

increase communication efficiency in decision 
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making by fast transmission of decisions to 

subordinates and by rapid collection of the 

information from the departments to leaders.  

Digitalization is a solution for developing 

more efficient working teams [6]. 

Personnel recruitment will be improved and 

adapted to the requirements of the company 

regarding competences, abilities, skills 

emphasizing on digital skills, professional 

knowledge and work experience, fast and 

logical manner of thinking, abilities to run the 

competition for a vacancy using the pilot 

platform or to behaviour during an interview. 

All the received data will be stored, structured 

an objectively analyzed in order to select the 

best candidate who suits to the company’s 

requirements. 

The salary levels will be negotiated according 

to the tasks that need to be fulfilled in 

accordance with the digital job requirements.  

After employment, the new employees will be 

periodically evaluated based on their 

achievements, will be encouraged and 

supported to improve their performance, to be 

motivated, and to develop their careers [1]. 

Digitalization will change the future potential 

employees in agriculture as well. They will 

have a new profile, new competences and will 

be for sure more employable. 

The human resource management will be 

changed starting with the recruitment process, 

which will be based on solid knowledge and 

skills, not only in the field of technologies and 

economy, but also in digital competences 

[54]. 

This will change the personnel structure by 

work sectors, and also will change the 

promotion criteria, salary levels, labour 

productivity and work quality, management 

KPIs, involvement in the company life, 

attachment and fidelity. 

More than this, the fast changes in the field of 

digital technologies will require a periodical 

training of the employees for updating their 

knowledge and skills for sustaining the 

productivity and competitiveness of the 

agricultural holding the business environment. 

The use of artificial intelligence and high 

precision tools in agriculture will impose new 

competences to handle the new equipments 

and appliances, will create a more pleasant 

work environment, will reduce the working 

time and physical effort, will ensure comfort, 

develop a new way of approaching problem 

solving and way of thinking and acting. The 

employees will become more conscious of 

their role in the success of the company. 

The media tools will facilitate a better and 

more effective communication between 

employees and between the company 

managers and subordinates. 

The fast implementation of digitalization in a 

company depends not only on the financial 

resources allotted for innovation and 

digitalization, but also on managers' desire to 

implement it quickly and efficiently to sustain 

the company competitiveness in the business 

environment. 

Therefore, the labour market requirements 

concerning the potential candidates for job 

vacancies will be more and more oriented to 

the ones who have strong digital skills, high 

training level, professionalism, competences 

and work experience. 

Besides these requirements, the new 

employees will have to be flexible persons, 

easy adaptable to high time pressure work to 

sustain the competitiveness and economic and 

financial stability of the agricultural company. 

All these aspects reflect the need for 

employers to look for new methods in human 

resource management and implement the most 

effective ones. 

Therefore, digitalization will contribute to the 

development of a new "digital culture" 

without which none could be employed in the 

future in any field of activity, agriculture 

being included. 

 

CONCLUSIONS 
 
The comparison between Romania and the EU 

average and also versus other member states 

for various indicators reflecting the 

performance in digital economy allowed to 

observe the huge discrepancies which exist at 

present and shows what Romania has to do to 

diminish these gaps. 

By analysing the results in digital education, 

e-commerce, digital innovation, digital 

competences and Government initiatives, it is 
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easy to have an idea on Romania's position in 

the digital landscape.  

Romania is facing major challenges regarding 

digital transformation and competitiveness. 

Romania should be focused on the 

improvement of digital infrastructure, 

promotion of digital competences, innovation 

and entrepreneurship in order to improve its 

performance in digital economy. It must make 

efforts in the field of connectivity, educational 

programmes in digital competences and to 

develop a favourable business environment 

for contributing to its digital transformation 

and integration into the EU digital unique 

market. 

Digital infrastructure and human resource 

management for having high professional and 

digital skilled employees are very important 

for a successful future, in all the fields of 

activity. 

Digitalization in agriculture has to take into 

consideration its specificity regarding farm 

size, producers age, education level, financial 

resources, the importance of communication 

between farmers and their customers, to 

strengthen the food value chain, the need to 

develop a modern ICT infrastructure, to 

enable the employees to get digital skills, to 

improve the actual strategy to become more 

effective and develop services and digital 

applications according to the legislation in 

force in the EU. 

 

ACKNOWLEDGEMENTS 
 

The work in this article was carried out during 

the main author’s doctoral research activities 

at the Romanian Academy, Institute for World 

Economy. 

 

REFERENCES 
 

[1]Aleshina, E.A., Serdobintsev, D., Novikov, I.S., 

2021, Formation of the personnel potential of the 

digital transformation of the agriculture in Russia, 

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural development, 

Vol. 21(2), 27-38. 

[2]Autor, D. H., & Salomons, A. (2018). Is automation 

labor-displacing? Productivity growth, employment, 

and the labor share. Brookings Papers on Economic 

Activity, 2019(1), 1-87. 

[3]Bessen, J. E., 2019, AI and jobs: The role of 

demand. NBER Working Paper No. 24235. 

https://www.nber.org/system/files/working_papers/w24

235/w24235.pdf, Accessed on Sept. 24, 2023. 

[4]Brynjolfsson, E., McAfee, A., 2017, The business of 

artificial intelligence. Harvard Business Review, 96(1), 

60-70. 

[5]Chereji, A.I., Maerescu, C.M., Chereji, I., Chiurciu, 

I.A., Tutui, D., Dana, D., 2022, Digital transformation 

in the agricultural field in the context of the new CAP 

20223-2027. Developments and perspectives. Annals 

of the University of Oradea, Fascicle: Ecotoxicology, 

Animal Science and Food Science and Technology, 41-

47. 

[6]Ciarnau, A., Digitalization of human resources-HR 

Digital transformation, 

https://www.colorful.hr/digitalizarea-resurselor-umane-

schimbarile-se-intampla-acum/, Accessed on Sept 24, 

2023.  

[7]Digital Economy and Society Index, 

https://virtuoso.digital-agenda-

data.eu/describe/?url=http%3A%2F%2Fsemantic.digita

l-agenda-data.eu%2Fdataset%2FDESI, Accessed on 

Sept. 24, 2023. 

[8]Digital Economy and Society Index (DESI) 2022, 

Global Competitiveness Index 4.0 2019. 

[9]Doukas, Y.E.L., Maravegias, N., Chrysomallidis, C., 

2022, Digitalization in the EU Agricultural Sector: 

Seeking a European Policy Response, Food Policy 

Modelling, pp.83-98. 

[10]European Commission, 2023, The Digitalisation of 

the European Agricultural Sector 

https://digital-

strategy.ec.europa.eu/en/policies/digitalisation-

agriculture#:~:text=The%20digitalisation%20of%20the

%20European%20agricultural%20sector%20has%20th

e%20potential,efficiency%2C%20sustainability%2C%

20and%20competitiveness.&text=An%20example%20

of%20a%20Digital%20Twin%20used%20to%20assess

%20livestock, Accessed on Sept..24, 2023 

[11]Eurofound, 2023, Digitalization, 18 sept 2023, 

https://www.eurofound.europa.eu/topic/digitalisation, 

Accessed on Sept..24, 2023 

[12]European Commission, 2023, NextGenerationEU, 

https://commission.europa.eu/strategy-and-policy/eu-

budget/eu-borrower-investor-

relations/nextgenerationeu_en, Accessed on Sept..24, 

2023. 

[13]European Commission, 2015, Digital Services Act 

Package, https://digital-

strategy.ec.europa.eu/en/policies/digital-services-act-

package, Accessed on Sept.24, 2023. 

[14]European Commission, 2023, Shaping Europe's 

digital future,  

Funding for Digital in the 2021-2027 Multiannual 

Financial Framework, https://digital-

strategy.ec.europa.eu/en/activities/funding-digital, 

Accessed on Sept. 24, 2023. 

[15]European Commission, 2023, Digitalisation of the 

European Agricultural Sector: Activities in Horizon 

2020, https://digital-

https://www.nber.org/system/files/working_papers/w24235/w24235.pdf
https://www.nber.org/system/files/working_papers/w24235/w24235.pdf
https://www.colorful.hr/digitalizarea-resurselor-umane-schimbarile-se-intampla-acum/
https://www.colorful.hr/digitalizarea-resurselor-umane-schimbarile-se-intampla-acum/
https://virtuoso.digital-agenda-data.eu/describe/?url=http%3A%2F%2Fsemantic.digital-agenda-data.eu%2Fdataset%2FDESI
https://virtuoso.digital-agenda-data.eu/describe/?url=http%3A%2F%2Fsemantic.digital-agenda-data.eu%2Fdataset%2FDESI
https://virtuoso.digital-agenda-data.eu/describe/?url=http%3A%2F%2Fsemantic.digital-agenda-data.eu%2Fdataset%2FDESI
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture#:~:text=The%20digitalisation%20of%20the%20European%20agricultural%20sector%20has%20the%20potential,efficiency%2C%20sustainability%2C%20and%20competitiveness.&text=An%20example%20of%20a%20Digital%20Twin%20used%20to%20assess%20livestock
https://www.eurofound.europa.eu/topic/digitalisation
https://commission.europa.eu/strategy-and-policy/eu-budget/eu-borrower-investor-relations/nextgenerationeu_en
https://commission.europa.eu/strategy-and-policy/eu-budget/eu-borrower-investor-relations/nextgenerationeu_en
https://commission.europa.eu/strategy-and-policy/eu-budget/eu-borrower-investor-relations/nextgenerationeu_en
https://digital-strategy.ec.europa.eu/en/policies/digital-services-act-package
https://digital-strategy.ec.europa.eu/en/policies/digital-services-act-package
https://digital-strategy.ec.europa.eu/en/policies/digital-services-act-package
https://digital-strategy.ec.europa.eu/en/activities/funding-digital
https://digital-strategy.ec.europa.eu/en/activities/funding-digital
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture-horizon-2020


Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
Vol. 23, Issue 3, 2023 
PRINT ISSN 2284-7995, E-ISSN 2285-3952  

371 

strategy.ec.europa.eu/en/policies/digitalisation-

agriculture-horizon-2020, Accessed on Sept. 24, 2023. 

[16]European Parliament, 2023, EU Digital Markets 

and Digital Services Act explained, 

https://www.europarl.europa.eu/news/en/headlines/soci

ety/20211209STO19124/eu-digital-markets-act-and-

digital-services-act-explained?&at_campaign=20234-

Digital&at_medium=Google_Ads&at_platform=Searc

h&at_creation=RSA&at_goal=TR_G&at_audience=di

gital%20markets%20act&at_topic=DMA_DSA&at_loc

ation=RO&gclid=Cj0KCQjwvL-

oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTB

UjjQwwr3JvhFuy_D-

s7RiCzab4RewaAuVhEALw_wcB, Accessed on 

Sept.24, 2023. 

[17]Faskhutdinova, M.S., Amirova, E.F., Safiullin, 

I.N., Ibragimov, L.G., 202O, Human resources in the 

context of digitalization of agriculture, BIO Web Conf. 
Vol. 27, 2020 International Scientific-Practical 

Conference “Agriculture and Food Security: 

Technology, Innovation, Markets, Human Resources” 

(FIES 2020),  

[18]Frey, C. B., & Osborne, M. A. (2017). The future 

of employment: How susceptible are jobs to 

computerization? Technological Forecasting and Social 

Change, 114, 254-280. 

[19]Garske, B., Bau, A., Ekardt, F., 2021, 

Digitalization and AI in European Agriculture: A 

Strategy for Achieving Climate and Biodiversity 

Targets? Sustainability, 13(9), 4652, 

https://doi.org/10.3390/su13094652 

[20]GPEC, 2023, Raport GPeC E-Commerce Romania 

2022, https://www.gpec.ro/blog/raport-gpec-e-

commerce-romania-2022-cumparaturi-online-de-63-

miliarde-de-euro, Accessed on Sept. 24.2023. 

[21]Holisun, 2023, Digitalization of agricultural sector, 

https://holisun.com/noutati-si-

evenimente/noutati/digitalizarea-sectorului-agricol, 

Accessed on Sept. 24, 2023. 

[22]Ionitescu, S., 2023, A linear simulation model for 

optimizing crop structure in order to maximize income 

in a vegetal agricultural farm, Scientific Papers Series 

Management, Economic Engineering in Agriculture 

and Rural development, Vol. 23(2), 305-314. 

[23]Ionitescu, S., De Melo, R.H.C., Popovici, D., 

Conci, A., 2019, AGRIENT- Using a 3D virtual world 

to enhance agriculture entrepreneurship education, 

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural development, 

Vol. 19(4), 115-120. 

[24]Ionitescu, S., De Melo, R.H.C., Popovici, D., 

Conci, A., 2019, BIZ4FUN -3D virtual world as a 

motivator for youth entrepreneuship education, 

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural development, 

Vol. 19(4), 121-126. 

[25]Ionitescu, S., Poppovici, D.A., Hatzilygeroudis, I., 

Vorovenci, A..E., Duca, A., 2014, Online platform and 

training methodology in MOBIVET 2.0: The optimum 

tool for self-directed learners and trainers in vocational 

education and training,  

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural development, 

Vol.14(3), 351-357. 

[26]Kondratieva, N.B., 2022, EU Agriculture 

Digitalization Decalogue, Her Russ Acad Sci, 91(6), 

736-742, doi: 10.1134/S1019331621060150 

[27]Kwilinski,A., Vyshnevskyi, O.,Dzwigol, H., 

Dzwigol, 2020, Digitalization of the EU Economies 

and People at Rosk of Poverty or Social Excclusion, 

Journal Risk and Financial Management, 13(7), 142, 

https://doi.org/10.3390/jrfm13070142 

[28]Lloveras Soler, J.Ma., 2021, The Next Generation 

EU: Opportunity and Risk, CIDOB, 

https://www.cidob.org/en/publications/publication_seri

es/notes_internacionals/255/the_next_generation_eu_o

pportunity_and_risk, Accessed on Sept..24, 2023 

[29]Ministry of Investments and European Projects, 

2023, National Programme of Recovery and Resilience, 

https://mfe.gov.ro/pnrr/, Accessed on Sept. 24, 2023. 

[30]Ministry of Education and Research, Strategy 

regarding education digitalization in Romania, 

https://www.edu.ro/sites/default/files/SMART.Edu%20

-%20document%20consultare.pdf, Accessed on Sept. 

24, 2023. 

[31]National Institute of Statistics, www.insse.ro, 

Accessed on Sept.24, 2023. 

[32]NETIS, 2023, The EU's Drive Toward 

Digitization: Why It Matters? 

https://netis.si/en/the-eus-drive-toward-digitization-

why-it-matters/, Accessed on Sept. 24, 2023. 

[33]Novikov, I.S., Serdobintsev, D.V., Aleshina, E.A., 

2021, Conceptual approaches to information 

transformation (digitalization) of an agricultural 

enterprise, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

development, Vol. 21(2), 425-436. 

[34]Odone, A., Buttigieg, S., Ricciardi, W., 

Azzopartdi-Muscta, N., Staines, A., 2019, 

Transformative and coherent circular economy and 

digitization policies in Europe: Producing Knowledge, 

Developing Policy Recommendations, Shaping 

Debates, Eur J Public Health. 2019 Oct; 29(Suppl 3): 

28–35. 

[35]Popescu, A., 2010, Home and foreign trade, 

Dominor Rawex Coms Publishing House, Bucuresti, 

pp.176-244. 

[36]Popescu, A., 2013, Considerations on the main 

features of the agricultural population in the European 

Union, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

Development, Vol.13(4), 213-219. 

[37]Popescu, A., 2013, Considerations on the rural 

population as a resource of labor force in Romania, 

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural Development, 

Vol.13(3), 229-236. 

[38]Popescu, A., 2015, Research on labour productivity 

in Romania, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

Development, Vol.15(2), 271-280. 

https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture-horizon-2020
https://digital-strategy.ec.europa.eu/en/policies/digitalisation-agriculture-horizon-2020
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://www.europarl.europa.eu/news/en/headlines/society/20211209STO19124/eu-digital-markets-act-and-digital-services-act-explained?&at_campaign=20234-Digital&at_medium=Google_Ads&at_platform=Search&at_creation=RSA&at_goal=TR_G&at_audience=digital%20markets%20act&at_topic=DMA_DSA&at_location=RO&gclid=Cj0KCQjwvL-oBhCxARIsAHkOiu3udZguodU59tRLJN0MZbFRTBUjjQwwr3JvhFuy_D-s7RiCzab4RewaAuVhEALw_wcB
https://doi.org/10.3390/su13094652
https://www.gpec.ro/blog/raport-gpec-e-commerce-romania-2022-cumparaturi-online-de-63-miliarde-de-euro
https://www.gpec.ro/blog/raport-gpec-e-commerce-romania-2022-cumparaturi-online-de-63-miliarde-de-euro
https://www.gpec.ro/blog/raport-gpec-e-commerce-romania-2022-cumparaturi-online-de-63-miliarde-de-euro
https://holisun.com/noutati-si-evenimente/noutati/digitalizarea-sectorului-agricol
https://holisun.com/noutati-si-evenimente/noutati/digitalizarea-sectorului-agricol
https://doi.org/10.1134%2FS1019331621060150
https://doi.org/10.3390/jrfm13070142
https://www.cidob.org/en/publications/publication_series/notes_internacionals/255/the_next_generation_eu_opportunity_and_risk
https://www.cidob.org/en/publications/publication_series/notes_internacionals/255/the_next_generation_eu_opportunity_and_risk
https://www.cidob.org/en/publications/publication_series/notes_internacionals/255/the_next_generation_eu_opportunity_and_risk
https://mfe.gov.ro/pnrr/
https://www.edu.ro/sites/default/files/SMART.Edu%20-%20document%20consultare.pdf
https://www.edu.ro/sites/default/files/SMART.Edu%20-%20document%20consultare.pdf
http://www.insse.ro/
https://netis.si/en/the-eus-drive-toward-digitization-why-it-matters/
https://netis.si/en/the-eus-drive-toward-digitization-why-it-matters/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6859512/


Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
Vol. 23, Issue 3, 2023 
PRINT ISSN 2284-7995, E-ISSN 2285-3952  

372 

[39]Popescu, A., Dinu, T.A., Stoian, E., 2018, 

Demographic and economic changes characterizing the 

rural population in Romania, Scientific Papers Series 

Management, Economic Engineering in Agriculture 

and Rural Development, Vol.18(2), 333-346. 

[40]Popescu, A., Dinu, TA., Stoian, E., 2019, 

Efficiency of the agricultural land use in the European 

Union, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

Development, Vol.19(3), 475-486. 

[41]Popescu, A., Tindeche, C., Marcuta, A., Marcuta, 

L., Hontus, A., Angelescu, C., 2021, Labor force in the 

European Union agriculture, Scientific Papers Series 

Management, Economic Engineering in Agriculture 

and Rural Development, Vol. 21(2), 475-486. 

[42]Popescu, A., Tindeche, C., Marcuta, A., Marcuta, 

L., 2022, Rural areas in Romania- Discrepancies versus 

urban areas and European Union, Scientific Papers 

Series Management, Economic Engineering in 

Agriculture and Rural development, Vol.22(1), 515-

533 

[43]Popescu, A., Tindeche, C., Marcuta, A., Marcuta, 

L., Hontus, A., Angelescu, C., 2022, Gaps in the 

education level between rural and urban areas in the 

European Union, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

development, Vol.22(3), 531-546. 

[44]Statista, 2023, Digitalization level of the European 

Union in 2022, by country(index score) 

https://www.statista.com/statistics/1245595/eu-

digitalization-level/, Accessed on Sept.24, 2023. 

[45]Statista, 2023, Number of Internet and social media 

users worldwide as of July 2023(in billions), Accessed 

on Sept.24, 2023. 

[46]Statista, 2022, Annual aggregate digital economy 

and society index (DESI) scores for European Union 

member states from 2017 to 2022(Weighted index from 

0 to 100) 

https://www.statista.com/statistics/1372137/eu-

digitalization-desi-member-states/, Accessed on 

Sept.24, 2023. 

[47]Statista, 2023, Level of Internet access among 

households in the European Union in 2022, by member 

state 

https://www.statista.com/statistics/1370399/eu-

digitalization-household-Internet-access-member-state/, 

Accessed on Sept.24, 2023. 

[48]Statista, 2023, Digital skills of Internet users in the 

European Union in 2022, by country(index score) 

https://www.statista.com/statistics/1246215/eu-

Internet-users-skills/, Accessed on Sept.24, 2023. 

[49]Statista, 2023, Annual level of Internet access 

among households in cities, towns & suburbs, and rural 

areas in the European Union from 2007 to 2022 

https://www.statista.com/statistics/1370388/eu-

digitalization-level-household-Internet-access-rural-

urban/, Accessed on Sept. 24, 2023. 

[50]Statista, 2023, Share of daily Internet users in the 

European Union (EU-27) from 2013 to 2022 

https://www.statista.com/statistics/1238307/eu-

european-union-Internet-users-use-accessed-Internet-

daily/, Accessed on Sept. 24, 2023. 

[51]Statista, 2023, Share of Information 

Communication Technology (ICT) professionals in 

total workforce of European Union member states in 

2022 

https://www.statista.com/statistics/1371732/eu-

digitalization-ict-professionals-share-workforce/, 

Accessed on Sept. 24, 2023. 

[52]Stoeva, T., Dirimanova, V., Borisov, P., 2021, The 

impact of digitalization on competitiveness of Bulgaria 

agriculture, Scientific Papers Series Management, 

Economic Engineering in Agriculture and Rural 

development Vol. 21(4), 561-564. 

[53]Strategy 2020-2025, Empowering digital change, 

https://pro.europeana.eu/page/strategy-2020-2025-

summary#:~:text=Empowering%20digital%20change.

&text=This%20vision%20for%20Europeana%20imagi

nes,a%20sense%20of%20European%20identity, 

Accessed on Sept.24, 2023. 

[54]Viziteu, S., Brezuleanu, S., Leonte, E., Vintu, C.R., 

Micu, M.M., 2022, Digitalization in farm management, 

Scientific Papers Series Management, Economic 

Engineering in Agriculture and Rural development, 

Vol.22(1), 687-693. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.statista.com/statistics/1245595/eu-digitalization-level/
https://www.statista.com/statistics/1245595/eu-digitalization-level/
https://www.statista.com/statistics/1372137/eu-digitalization-desi-member-states/
https://www.statista.com/statistics/1372137/eu-digitalization-desi-member-states/
https://www.statista.com/statistics/1370399/eu-digitalization-household-internet-access-member-state/
https://www.statista.com/statistics/1370399/eu-digitalization-household-internet-access-member-state/
https://www.statista.com/statistics/1246215/eu-internet-users-skills/
https://www.statista.com/statistics/1246215/eu-internet-users-skills/
https://www.statista.com/statistics/1370388/eu-digitalization-level-household-internet-access-rural-urban/
https://www.statista.com/statistics/1370388/eu-digitalization-level-household-internet-access-rural-urban/
https://www.statista.com/statistics/1370388/eu-digitalization-level-household-internet-access-rural-urban/
https://www.statista.com/statistics/1238307/eu-european-union-internet-users-use-accessed-internet-daily/
https://www.statista.com/statistics/1238307/eu-european-union-internet-users-use-accessed-internet-daily/
https://www.statista.com/statistics/1238307/eu-european-union-internet-users-use-accessed-internet-daily/
https://www.statista.com/statistics/1371732/eu-digitalization-ict-professionals-share-workforce/
https://www.statista.com/statistics/1371732/eu-digitalization-ict-professionals-share-workforce/
https://pro.europeana.eu/page/strategy-2020-2025-summary#:~:text=Empowering%20digital%20change.&text=This%20vision%20for%20Europeana%20imagines,a%20sense%20of%20European%20identity
https://pro.europeana.eu/page/strategy-2020-2025-summary#:~:text=Empowering%20digital%20change.&text=This%20vision%20for%20Europeana%20imagines,a%20sense%20of%20European%20identity
https://pro.europeana.eu/page/strategy-2020-2025-summary#:~:text=Empowering%20digital%20change.&text=This%20vision%20for%20Europeana%20imagines,a%20sense%20of%20European%20identity
https://pro.europeana.eu/page/strategy-2020-2025-summary#:~:text=Empowering%20digital%20change.&text=This%20vision%20for%20Europeana%20imagines,a%20sense%20of%20European%20identity

