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Diagnosis of the process of agrarian and rural
digitalization in Bulgaria

By Hrabrin Ianouchev BACHEV

Abstract. Despite its big theoretical and practical importance in Bulgaria there are no
comprehensive analysis of the state and evolution of digitalization in agriculture and rural
areas. The goal of this study is to analyze the state, development and efficiency of
digitalization in the agrarian sphere in Bulgaria, specify major trends in that area, compare
the situation with other EU countries, identify main problems, and make recommendation
for improving policies in the next programing period. Analysis has found out that in recent
years there is considerable improvement of the access of Bulgarian households to internet as
well as a significant increase in the persons using internet for relations with public
institutions and trading goods and services. Nevertheless, Bulgaria is quite behind from
other EU members in regards to introduction of digital technologies in the economy and
society taking one of the last places in EU in terms of Integral Index for Introduction of
Digital Technologies in the Economy and Society — DESI. There is a great variation on the
extent of digitalization in different subsectors of agriculture, farms of different juridical type
and size, and different regions of the country. Most agricultural holdings are not aware with
the content of digital agriculture as 14% apply modern digital technologies. Major obstacles
for introduction of digital technologies are qualification of employees, amount of required
investment, unclear economic benefits, and data security. Main areas where state
administration actions are required are: support of measures for supplementary training of
labor, tax preferences in planning of actions and digitalization of activity, stimulation of
young specialists, introduction of internationally recognized processes of standardization
and certification, adaptation of legislation in the area of data protection, and securing
reliable and high speed networks.
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1. Introduction

timulating and sharing knowledge, innovation, digitalization and

promoting their greater use" is set again as a strategic objective in the

new programming period 2021-2027 of implementation of the EU
(European Union) CAP (Common Agricultural Policy) (European
Commission, 2018). Despite their importance, with very few exceptions
(bames, 2020; bames n Mmxaitaosa, 2019; Hukoaos u ap., 2018, M3XT,
2019; Bachev, 2019, 2020), in-depth analyzes of the digitalization of the
agricultural sector and in rural areas are lacking. The reason for this is the
lack of enough official statistics, etc. information and sufficient public
interest in the development of this important system.
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The study attempts to analyze the state, development and efficiency of
digitalization in in Bulgarian agricultural and rural sector since the EU
accession of the country in 2007. The aim is to specify key trends, compare
with other EU countries, identify major issues, and assist public support
policies in the next programming period.! Analysis is based on available
statistical, reporting and other official information as well as a specially
organized experts evaluation (2019), with 32 leading experts from the major
research institutes, universities, Agricultural Advisory Service, and
professional organizations of agricultural producers.

2. Diagnosis of digitalization in the Bulgarian agrarian
sphere

The use of the Internet and information technology and applications is
rapidly entering Bulgarian agriculture and rural areas. However, the
country lacks statistics on the degree of use of computers and digital
technologies in the agricultural sector, which greatly complicates the study
and management of this process.

Over the last 10 years, there has been a significant improvement in the
access of Bulgarian households to the Internet as a whole and in the regions
with varying degrees of population density (Figure 1). It can be assumed
that the general trends in the country apply to both rural households and
farmers' households, which means that the use of the Internet is
progressively increasing in the agricultural sector.

90

80 PEe—
70
60

40 —
30— —p—
20
10
0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

—— Households living in densely-populated area (at least 500 inhabitants/Km2)
Households living in intermediate urbanized area (between 100 and 499 inhabitants/Km?2)

Households living in sparsely populated area (less than 100 inhabitants/Km?2)

Figure 1. Internet Access of Households in Different Regions of Bulgaria
Source: Eurostat

However, despite the significant progress, there are still large
differences in household Internet access in densely populated areas (at least
500 inhabitants/km2) and medium-urbanized populations (between 100
and 499 inhabitants/km2), and sparsely populated areas (less than 100

! In fact, that analisis is being used for identifying public intervention needs and measures in
the 2021-2027 Program for Agrarian and Rural Development of Bulgaria (V1sanos, bares
u Ap., 2020).

H.1. Bachev, TER, 7(1), 2020, p.16-39.

17



Turkish Economic Review
inhabitants/m2) regions of the country - 81%, 70% and 60% of them
respectively. It can be assumed that farmers living in the areas concerned
use approximately the same extent of the Internet.

Bulgaria lags far behind in digitalization as a whole and in rural areas
and in comparison with the European average and other EU countries
(Figure 2). The country is in the group of lagging countries along with
Greece, Lithuania and Latvia, ranking last in internet access in all
categories of regions.
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Figure 2. Households Level of Internet Access in EU member States in 2018
Source: Eurostat

Nevertheless, 68.5% of people aged 16-74 in the country use a variety of
mobile devices to access the internet at home or at work - mobile phone or
smartphone, portable computer (laptop, tablet) or other mobile device
(gaming media player, e-book reader, smart watch) (Figure 3). In 2018, only
7.8% of the individuals have not used such devices to access the Internet in
the last 12 months. This implies that many farmers and members of their
households use this type of devices for internet access.
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Figure 3. Usage of Mobile Devises by Persons for Access to Internet (outside of home or
office), %

Source: National Statistical Institute
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Over the last ten years, the number of people using the Internet to
interact with public institutions or to order/purchase goods and services
has increased significantly (Figure 4). In 2018, just over a fifth of the
population have used the Internet to engage with public and private
organizations in the last twelve months. Compared to other EU countries,
however, the development and use of e-government and e-commerce is
much smaller, with Bulgaria last (along with Romania) in this regard
(Figure 5, Figure 6).

It can be assumed that the implementation of digital relations with
public institutions and commercial organizations in rural areas and among
farmers has a similar trend, but is less widespread.
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Figure 4. Individuals Using Internet for Relations with Public Authorities and
Order/purchase of Good or Services in Last 12 months
Source: Eurostat
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Figure 5. Individuals using the internet for interaction with public authorities in EU

countries (%)
Source: Eurostat
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Figure 6. Individuals using the internet for ordering goods or services in EU countries (%)
Source: Eurostat

The National Rural Development Program 2014-2020 states that access
to a standard broadband network is provided for almost all households in
rural areas (99%), but in sparsely populated rural areas only 60% of
households have access to a fixed broadband network (at 90% national
average) (M3XT, 2015) Moreover, only 10% of rural households have access
to next-generation networks, with broadband penetration in rural areas
increasing but lagging far behind the pace in the country and other
countries, with only 37 % of households in predominately rural regions
having subscription to internet.

The use of the Internet by businesses and households for e-commerce,
Internet banking, information and training is far from potential
possibilities. By the end of June 2015, Bulgaria has coverage of a new
generation of broadband access infrastructure (> 30Mbps) for 72% of the
households but reaching only 2.7% in rural areas, well below the EU
average.

The in-depth analysis also shows that Bulgaria lags far behind the other
EU member states in terms of digital penetration into the economy and
society. In recent years (2017 and 2018), the country ranks 26th in the EU in
the Integrated Index of Digitalization of Economy and Society - The Digital
Economy and Society Index-DESI (DESI, 2019).

In terms of DESI measurement for “Connectivity”, Bulgaria ranks 25th
in the EU. For some of the indicators, the country approaches the Union
average (such as Total coverage of fixed broadband households, and
Broadband mobile broadband) and even exceeds it by some areas (e.g.
Broadband high speed broadband, and ultra-fast Broadband Internet
coverage) (Table 1). However, in terms of 4G coverage and ultrafast
broadband Internet access, Bulgaria is still well below EU levels.
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Table 1. Indicators for Internet Connectivity in Bulgaria, 2018

Indicators DESI Ranking
Bulgaria EU in EU
Fixed broadband coverage, % households 95 97 23
Fixed broadband Internet distribution,% households 59 75 26
4G network coverage,% households 72 91 28
Distribution of mobile broadband Internet access, subscriptions per 100 people 87 90 16
Next Generation Access Coverage,% VDSL, FTTP or Docsis 3.0 Households 75 80 23
Broadband Broadband Broadcast,% Subscriptions> = 30 Mbps 39 33 15
Ultra-fast broadband Internet coverage,% FTTP or Docsis 3.0 households 75 58 12
Broadband Broadband Internet Distribution, % Subscriptions> = 100 Mbps 6,5 15,4 23
Fixed Broadband Price Index, score (0 to 100) 80 87 20

Source: DESI, Report for Bulgaria, 2018

As regards to the “Human Capital” in digital technology area, Bulgaria
is also making slow progress, with the overall level of skills being among
the lowest in the EU (27th) and the level of all indicators below the Union
average (Table 2).

Table 2. Indicators for Human Capital in Digital Technologies in Bulgaria, 2018

Indicators DESI Ranking
Bulgaria EU in EU
Internet users, % of persons 62 81 27
At least basic digital skills, % of persons 29 57 27
ICT specialists, % of employees 2,7 3,7 20
Specialists in the field of science, technology, engineering and 13,9 19,1 21

mathematics, per 1000 persons (aged 20-29)
Source: DESI, Report for Bulgaria, 2018

In terms of "Internet Usage", the country is among the last places in the
EU (26), with major indicators showing significant differences depending
on the activities carried out online. While Bulgarians intensively use the
Internet for telephone and video calls and are active on social networks,
they are far behind European levels in terms of e-commerce and the use of
online banking (Table 3).

Table 3. Indicators for usage of internet in Bulgaria, 2018

Indicators DESI Ranking
Bulgaria EU in EU

News, % of people who have used the internet in the last 3 months 74 72 20
Music, videos and games, % of people who have used the internet in the last 3 64 78 28
months

Video on demand, % of people who have used the internet in the last 3 months 8 21 23
Video calls, % of people who have used the internet in the last 3 months 85 46 1
Social networks, % of people who have used the internet in the last 3 months 79 65 5
Banking, % of people who have used the internet in the last 3 months 9 68 27
Shopping, % of people who have used the internet in the last 12 months 27 68 27

Source: DESI, Report for Bulgaria, 2018

In terms of "Introduction of Digital Technologies", the country is also
one at the last places in the EU (26) and the use of digital technologies in
Bulgarian enterprises is generally well below the European levels (Table 4).
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It can be assumed that in the agricultural and rural enterprises the
implementation of these technologies is lagging behind even more than in
the cities and high-tech industries.

Table 4. Indicators for Introduction of Digital Technologies in Bulgaria, 2018

Indicators DESI Ranking in EU
Bulgaria EU

Electronic information sharing, % businesses 23 34 25
Radio frequency identification, % of enterprises 9,2 472 1

Social media, % businesses 9 21 28
Electronic invoices ,% businesses 12 na 21
Cloud computing services, % enterprises 55 na 27
SMEs that sell online 7,1 17,2 28
E-commerce turnover, % of SME turnover 3,5 10,3 26
Cross-border online sales 3,4 8,4 27

Source: DESI, Report for Bulgaria, 2018

Similar is the situation with regard to the “Digital Public Services”,
where the country is ranked 23rd in the EU. According to many of the
observed general indicators, Bulgaria is well below the Union average, and
it can be assumed that the situation in the agricultural and rural areas is
similar or even worse (Table 5).

Table 5. Indicators for Introduction of Digital Technologies in Bulgaria, 2018

Indicators DESI Ranking
Bulgaria EU in EU
EGovernment users, % users who want to submit forms 58 58 15
Form pre-completion, score (0 to 100) 25 53 24
Completeness of online services, score (0 to 100) 72 84 26
Digital public services to business enterprises (0 to 100) - national and cross-border 89 83 11
Open data, % of maximum score 76 73 14
EHealth, % persons 10 18 23

Source: DESI, Report for Bulgaria, 2018

A MAFF survey among farmers in 2019 on digitalization of Bulgarian
agriculture found out that for the question "Are you familiar with the
nature of digital agriculture" the majority (49%) answered that they are not
familiar, 27% are partially familiar, 19% are average familiar, and only 5%
are familiar to a great extent (M3XT, 2019).

With regard to the question "Do you use modern digital technologies on
your farm" 86% of the respondents said that they do not use modern digital
technologies and the remaining 14% use digital technologies, mainly GPS
navigation systems.

To the question "Do you expect digitalization to affect the number of
employees on your farm?" 83% said they expect a change, 13% said they
expect the number to decline and only 4% said they expect a staff increase.

To the question "Do you have a department or designated employee
who is specifically responsible for digitizing on your farm?" only 8% of the
respondents said that they have an employee in charge of digitization and
the majority (92%) have no such an employee.
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To the question "Do you plan to invest in the next five years for the
development of digitalization in your farm?" 4% said they intend to invest
more than 10% of their planned investment funds for digitalization, 96%
said they intend to spend less than 10% of their planned funds or do not
intend to spend any money at all for digitalization.

To the question "Do you intend to link your production with
digitalization in the future?" 38% of respondents stated that they intend to
digitize their production, 33% intend to digitize only some of the
production stages, and the remaining 29% plan to introduce digital
technology within the next five years.

To the question "What do you think would be the benefits for your farm
with the introduction of digital technologies?" 22% cite efficiency gains,
17% cost reductions, 16% better planning and management, 14%
productivity gains, 12% data acquisition and analysis, 9% competitiveness
retention, 4% increase in turnover, 2% say more value added and the ability
to customize products, 1% point “Time-to-market” acceleration, and 1% see
no benefit in digital technology.

To the question "What do you think are the potential barriers and risks
to digital adoption?" 24% of respondents indicate employee qualifications,
another 24% indicate the amount of investment, 19% identify unclear
economic benefits, 15% data security, 7% insufficient maturity of
technologies, 5% insufficient standardization and certification, 3%
insufficient capacity for recording and storing digital information, 2% lack
of clear priorities by the management of the holding, and 1% cannot
identify risks and obstacles to the entry of digital technologies.

To the question "In what areas is public administration action required
regarding the introduction of digital technologies?" 21% of respondents
indicate support for measures for further qualification of employees,
another 21% indicate tax incentives for planning of measures and
digitization of activity, 18% encouragement of young professionals, 11%
introduction of internationally recognized standardization and certification
processes, 11% adapting data protection legislation, 11% securing high-
speed and high-speed networks, and 7% promoting development activity.

A representative survey of farms in the mountainous regions of the
country in 2017 found that only 5% of producers actually use computer
programs in agricultural management (Figure 7). However, more than half
of the respondents (54.1%) express in one way or another positive attitudes
towards such programs. However, there is still a significant proportion of
farmers (38.3%) who lack interest in acquiring knowledge of these
programs and their implementation. This requires special measures to
inform and advise farmers on the benefits of such programs, as well as
training them in their use.

It can be assumed that there are no significant differences in the
intentions and degree of use of computer programs in agricultural
management in areas other than mountainous.
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= T know such a program and already use it

= I know such a program, I still do not use it, but I have a desire for it
I'am not familiar with such programs, but I have an interest in them
I'know such programs, but I'm not interested in them yet

® I am not familiar with such programs and have no interest in such programs

Figure 7. Farmers Attitude in Mountainous Regions of Bulgaria to Computers Programs
in Farm Management (%)
Source: Hukoaos A. u ap., 2018

In the last years in the EU there have been carried out numerous
activities related to the digitization of agriculture and the promotion of
innovation, including within the European Innovation Partnership for
Agricultural Productivity and Sustainability (EIP-AGRI).

In 2016, the European Commission launched the Digital Industry
Strategy for the European Industry within the Digital Single Market
Package, which creates and complements the various national digitization
initiatives of the economy. One of the pillars of the initiative is the
establishment of a Pan-European Digital Innovation Hubs (DIHs) network.
The DIHs are a one-stop shop that helps businesses become more
competitive with their business/manufacturing process, products or
services through the use of digital technology. The DIHs are based on
technological infrastructure (competence centers) and provide access to up-
to-date knowledge, expertise and technologies to support consumers
through pilot projects, testing and experimentation of digital innovation.
DIHs are seen as a tool to support businesses, and in particular for SMEs
and the non-technology industry, in their digital transformation The goal is
for all businesses in Europe, including agri-food, to have access to DIHs at
a “working distance”.

Under Horizon 2020 in 2019 AgroHub.BG was established in Bulgaria at
the initiative of the Institute for Agro-Strategies and Innovations. The goals
of this Digital Innovation Hub are: Digital transformation of Bulgarian
agriculture and rural areas using digital technologies like Blockchain,
Internet of Things, Artificial Intelligence and others; Increasing the role of
research and digital innovation in the agri-food chain; Contributing to the
spread of international practice in the field of research and digital
innovative technologies in the agro-food chain, and the implementation of
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this practice in the country; Contributing to accelerate the implementation
of research and digital innovation by practitioners to meet the needs of
Bulgarian enterprises; Providing access to up-to-date knowledge, expertise
and technology to support Bulgarian enterprises with pilot projects, testing
and experimentation of digital innovation; Collaboration with Bulgarian
enterprises to assess digital skills needs and to provide access to these
skills. AgroHub.BG's main activities include: Project development;
Developing knowledge and skills; Access to finance; Maintenance of units
such as Incubators and Accelerators; Testing and validation; Technical
assistance for enlargement; Provision of technical infrastructure; Contract
research; Strategic research and development; Lobbying; Study of
ecosystems; Strategic development; Building a community.

Large-scale measures have also been taken in recent years to digitize the
agricultural administration in the country. As a result, a number of
information systems, databases, software products and registers have been
built into the Ministry of Agriculture, Food and Forestry (MAFF) system in
several main groups: Registers serving the general administration;
Registers serving the specialized administration; Registers within the scope
of the GIS system, etc. At the same time, the volume of documents
submitted and processed electronically increases. Simultaneously, the
MATFF is developing an "Information System with Electronic Registers for
the Specialized Administration (EPCA)", which aims at creating a unified
information system. In addition to merging electronic registers, this system
will also provide consolidated data coming from different internal or
external systems/registers for the purposes of specialized administration.
The deadline for the creation of the EPCA was until the end of 2019. The
Integrated Information System for Spatial and Registry Data for the
implementation of MAFF functions is also under development. All this
leads to an increase in the efficiency of the administration and an
improvement in the service provided to farmers.

As part of the EU's Sixth Priority for "Promoting Social Inclusion,
Poverty Reduction and Economic Development in Rural Areas, with an
Emphasis on Improving Information, Communication and Communication
(ICT) Access, Use and Quality in Rural Areas", in the RDP 2014-2020 EUR
30 000 000 are planned for under measure 7.3 - Support for broadband
infrastructure, including its creation, improvement and expansion, passive
broadband infrastructure and measures for access to solutions though
broadband infrastructure and e-government. Measure 7.3 implements two
objectives — of the RDP and the National eGovernment Development Plan.
The sub-measure is also consistent with the National Broadband
Development Strategy in Bulgaria and as such, part of its activity supports
the goals of the State Agency for Electronic Governance (4AEY), which is
also the sole beneficiary. The goal is, by 2020, the entire rural population to
be able to access the next generation with a capacity of at least 30 megabits
per second. In this regard, one of the goals (concerning the development of
e-government) is to establish optical connectivity to all municipal centers.
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The main problems associated with sub-measure 7.3 are the lack of
guarantee that after the construction of the optical infrastructure in the
municipal centers, there will be interest from the operators to develop the
so-called “last mile”, which is fact is a necessary condition for the
population to have access to next-generation broadband and to fulfil the
objectives of that sub-measure. Other issues related with the sub-measure
are determined by the need to notify state aid, as the infrastructure will
generate revenue and possibly unbalance the principles of a level playing
field between market participants in broadband services.

In 2019 The Strategy for Digitization of Agriculture and Rural Areas of
the Republic of Bulgaria was adopted, which aims to turn Bulgarian
agriculture and related agricultural business into a highly technological,
sustainable, highly productive and attractive sphere of the global economy,
which improves the living conditions of the agricultural producers, and
rural areas in general. The priorities are to be defined and European and
national funds earmarked for the implementation of the strategy and
effective digitalization of Bulgarian agriculture in the period 2021-2027.

3. Experts assessment on the state and factors for
development of the system for digitalization in

agriculture and rural areas

Like most of the other EU member states, in Bulgaria there is not
sufficient official (statistical, reporting, etc.) information on the state and
development of agricultural digitalization. All this makes it difficult both to
analyze the state and development of this important national system and to
make comparative analyzes with other member states of the Union. For the
purpose of this study analysis, in 2019 an expert assessment was made on
the state and development of the system of knowledge, innovation and
digitalization in Bulgarian agriculture, with the participation of 32 leading
experts> from the scientific institutes of the Agricultural Academy (AA)
and the Bulgarian Academy of Sciences (BAS), agrarian and other
universities, National Agricultural Advisory Service (NAAS) and major
professional organizations of farmers.

The majority of experts believe that the level of public spending and
investments for digitalization in the agricultural sector (81.2%), for agrarian
research and for the implementation of agrarian innovations (62.5% each),
and for agrarian consultations and training (43.7 %) is low or very low
(Figure 8). Particularly large is the consensus among experts regarding the
low level of public investment in digitalization in the agricultural sector,
which is far behind the current needs of society and the industry. At the
same time, none of the experts believe that the level of expenditures and
investments is high in digitalization. Therefore, public expenditure and
investment for the development of these important areas of the

2The author is grateful to all experts for their involvement in the expertise, professional
attitude and competent evaluations.
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Agricultural Knowledge and Innovation System (AKIS) are to be
significantly increased so that the main objectives of the CAP can be
achieved in the next programming period.
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Figure 8. Level of Public Expenditures and Investment in Agrarian Research, Agrarian
Advices and Training, Introduction of Agrarian Innovation and Digitalization in Agrarian
Sphere (%)

Source: Experts assessment

A half of the experts evaluate the efficiency of public spending and
investments in digitalization in the agricultural sector as low or very low
(Figure 9). However, one in four panelists is of the opinion that the payback
in this area is satisfactory and the remaining quarter is good or high. The
latter proves that, despite the extremely low amount of public investment
in this area, their social efficiency is relatively high. Therefore, investments
in this area have to be expanded in order to realize the existing high
potential for improving the efficiency.
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Figure 9. Efficiency of Public Expenditures and Investment in Agrarian Research,
Agrarian Advices and Training, Introduction of Agrarian Innovation and Digitalization in
Agrarian Sphere (%)

Source: Experts assessment
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In terms of digital services and innovation, the universities (43.8%), and
the media and Internet (40.6%) are cited by the majority of experts as most
important for farmers' organizations (Figure 10). Among the most
significant providers of digital information and services, according to a
considerable number of experts, are private companies and consultants
(31.2%), NAAS (28.1%), scientific institutes, suppliers of chemicals,
technology, etc., and producer organizations (21.9% each).
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Figure 10. Most Important Organizations Supplying Farms with Information,
Consultations, Innovations and Digital Services (%)
Source: Experts assessment
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According to a large part of the panel of experts, the situation with
farmers' real access to digital services, internet, software, etc. is unfavorable
(Figure 11). Just over 53% of the experts consider this access to be
inadequate or nonexistent, with one in four assessing it as satisfactory.
Cardinal public support measures (investments, training, incentives,
partnerships with the private sector, etc.) have to be also undertaken in this
important area in order to overcome the lag in the digitalization of
agricultural production and rural areas in the country.
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Figure 11. Extent of Access of Farms to Information, Consultations, Innovations, and
Digital Services (%)

Source: Experts assessment

There is also a great variation in the degree of implementation of the
different types of innovation in Bulgarian agriculture (Figure 12). A
considerable part of the expert panel is of the opinion that the degree of
introduction of whole classes of innovations such as new methods of
production, new forms of organization and marketing, technologies for
precision agriculture, automation of processes, including the introduction
of computers, Internet, software, etc. is unsatisfactory. Therefore, adequate
public measures of support, stimulation, partnership, etc. Are to be taken in
order to be able to exploit the great untapped potential for organizational,
technological and product renewal of the sector.
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Figure 12. Extent of Introduction of Different Type of Innovations in Bulgarian Farms (%)
Source: Experts assessment

There is considerable differentiation in the degree of use of consultations
and advices and in the introduction of innovations of different kinds in
individual sub-sectors of agriculture, in farms of different legal types and
sizes, and in different regions of the country (Figure 13). According to the
experts’ evaluation, the digital technologies, software, etc. are being
applied to the greatest extent in field crops (40.6%), and a smaller
proportion of them in grain and livestock production (15.6% each). Other
subsectors are lagging far behind in terms of implementation of digital
technologies, software, etc. The later requires the implementation of
specific measures to expand digitalization in the production and
management of lagging sub-sectors.
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Figure 13. Extent of Using of Advices and Consultations and Introductions of Different

Type of Innovations in Individual Subsectors of Agriculture (%)
Source: Experts assessment
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There is also a great variation in the extent to which advices,
consultations and innovations are introduced in farms of different types
(Figure 14). Concerning the application of precision agriculture
technologies, process automation and the implementation of digital
technologies, software, etc., most experts believe that this is done mainly by
legal entities (31.3%) and companies (21.9%), while other categories of
farms are not active in these important areas. This requires the introduction
of specific public measures to stimulate and support innovations in these
new areas by all types of farms.

Apply digital technologies, software, etc.

Automate processes

Implement precision agriculture technologies

Introduce innovations

Use consultations and advices
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Figure 14. Extent of Using of Advices and Consultations and Introductions of Different
Type of Innovations in Farms of Different Juridical Type (%)
Source: Experts assessment

There is also a great differentiation in the extent of using advices,
consultations and introduction of innovations in farms of different sizes
(Figure 15). The vast majority of experts are of the opinion that large
holdings mostly innovate, apply precision agriculture technologies,
automate processes and apply digital technologies, software, etc. - 75%,
71,9%, 81,35 and 81,3% respectively. A relatively smaller number of the
panel of experts believe that innovations generally and in the above-
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mentioned new areas are introduced by the medium-sized holdings.
Therefore, public support and incentive measures should be taken to
extend the introduction of farm innovations of all legal types and sizes in
order to reduce the wide disparities in this regard.

Apply digital technologies, software, etc.

Automate processes

Implement precision agriculture technologies

Introduce innovations

Use consultations and advices

|
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B Market highly specialized All Big size Medium size M Small size

Figure 15. Extent of Using of Advices and Consultations and Introductions of Different
Type of Innovations in Farms of Different Size (%)

Source: Experts assessment

Finally, there are differences in the degree of use of advices and
consultations and the introduction of different types of innovations in
different geographical regions of the country (Figure 16). According to the
majority of experts, the largest adopter of innovations is the Northeast
Region (37.5%), which is also a leader in the application of precision
agriculture technologies (50%), process automation (37.5%), and the
implementation of digital technologies, software, etc. (34.4%). A relatively
smaller proportion of the experts also identify the South Central and
Southeastern regions as intensive innovators (15.6% and 12.5%
respectively), the application of precision agriculture technologies (15.6%
and 12.5%), and process automation (15.6 each).

According to the large majority of experts, the degree of introduction of
innovations in general and the application of modern technologies for
precision agriculture, process automation, digitalization, etc. in other parts
of the country is small. The later requires the introduction of specific
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measures for public support and partnership, for intensifying the
introduction of innovations in general and in the latest trends such as
advanced precision farming technologies, process automation and
digitalization in other parts of the country. In this way it will be possible to
overcome the great disparities in the development of the individual regions
of the country.
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Figure 16. Extent of Using of Advices and Consultations and Introductions of Different
Type of Innovations Different Regions (%)

Source: Experts assessment

The experts are greatly unanimous that the most significant factors (of
great or very great importance) for improving the dissemination of
knowledge, innovations and digitalization in agriculture and rural areas in
Bulgaria at this stage are: market (consumer) demand, prices, competition,
and subsidies for new investments (84.4% each), as well as the activities of
the Agricultural Advisory Service (81.3%) (Figure 17). Therefore, the
support for markets development, and public support (subsidies) for
advices and training and private investments are to be expanded.
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Figure 17. Importance of Various Factors for Improving Dissemination of Knowledge,
Innovation, and Digitalization of Agriculture and Rural Areas (%)
Source: Experts assessment
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Three quarters of the experts also believe that are important factors for
improving dissemination of knowledge, innovations and digitalization in
agriculture and rural areas are the increase in public spending on education,
the activity of universities, the activities of scientific institutes and stations,
the positive experience of other producers, and farmers' personal
satisfaction.

A large number of experts also estimate that the specific requirements
(needs) of the farms (71.9%), and the profit, and immediate benefits, the
subsidies for products and utilized land, the regulations, standards and
regulations, the EU policies and the policies of the state (68.8% each), are
decisive for improving the diffusion of knowledge, innovations and
digitization in agriculture and rural areas.

The majority of experts also give high rank to the available resources
and capacities of the farms and farmers' own initiatives (65.6% each), as
well as to the public financial support for innovations, and the growth in
public expenditures for agricultural science (62.5%), the long-term profits
and benefits, and the rise in public spending on agrarian advices (59.4%
each), the positive experiences in other countries (56.3%), and the effective
access of the farms and in the region, the initiatives and pressure of retail
chains, the initiatives and pressure on wholesale traders and exporters, and
the free training and consultancy (by 53.1%), for improving the situation in
this respect.

All these factors for improving the existing situation are to be taken into
account when improving the public support for the development of the
knowledge sharing, innovations and digitalization system in the next
programming period.

The final question to the panel of experts is the extent to which the
achievement of the horizontal objective of dissemination of knowledge,
innovations and digitalization in agriculture and rural areas in Bulgaria
contributes to the achievement of the various objectives of the EU CAP.
Most experts believe that the successful achievement of the common
objective contributes, to a large or very large extent, to the achievement of
all the specific objectives of the EU CAP (Figure 18).

According to most experts, improving the dissemination of knowledge,
innovations and digitalization in agriculture and rural areas contributes
most to the specific objectives of the achieving sufficient agricultural
incomes and sustainability (81.3%), and the enhancing market orientation
and enhancement of competitiveness (78.1%).
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Figure 18. Extent in which Sharing Knowledge Innovation and Digitalization in Bulgaria
contributes for Realization of Different Goals of EU CAP (%)

Source: Experts assessment

On the other hand, a comparatively smaller majority of the experts
consider that improving the dissemination of knowledge, innovations and
digitalization in agriculture and rural areas contributes significantly to
promoting employment, growth, social inclusion and local rural
development (53.1 %).

All this proves that the effective measures are to be undertaken during
the new programming period to realize the horizontal objective of the EU
CAP for improvement of the dissemination of knowledge, innovations and
digitalization in agriculture and rural areas, in order also to achieve
successfully the specific objectives of the Union.
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5. Conclusions

In recent years, there has been a significant improvement in the access of
Bulgarian households to the Internet as a whole and in different regions,
with large differences in access in densely populated areas and medium-
urbanized and sparsely populated areas of the country. The number of
people using the Internet to interact with public institutions or to
order/purchase goods and services is also increasing significantly.
However, compared to other EU countries, the development and use of e-
government and commerce is much smaller, with Bulgaria taking the last
place in this regard. The country is lagging far behind the other EU
member states in terms of introduction of digital technologies in the
economy and society, as in recent years the country ranking last in the EU
for the integral Index for penetration of digital technologies in the economy
and society.

There is a great variation in the degree of digitalization in different sub-
sectors of agriculture, farms of different legal types and sizes, and in
different regions of the country. Nearly half of the farmers in the country
are not familiar with the content of digital agriculture, with only 14% of the
farmers in the country using modern digital technologies on farms, mainly
GPS navigation systems. According to the majority of Bulgarian farmers,
the main obstacles and risks in the introduction of digital technologies are
employees’ qualifications, the size of investments, unclear economic
benefits, and data security.

The main areas in needs of actions by the state administration for the
introduction of digital technologies are: support for measures for further
qualification of employees, tax incentives for planning measures and
digitization of activities, stimulation of young professionals, introduction of
internationally recognized processes of standardization and certification,
adapting data protection legislation, and ensuring high-quality and high-
speed networks.

H.1. Bachev, TER, 7(1), 2020, p.16-39.

38



Turkish Economic Review
References

bames X. (2019): Awurnrtaamsanumss Ha CeACKOTO CTOIIAHCTBO U palioHM B bbarapus,
EconPapers. [Retrieved from].

bames X. (2020): Aurmraamsamus Ha CeACKOTO CTOIAHCTBO U paiionu B Bbarapus,
VIxoHOMMKa 1 yIIpaBAeHNe Ha CeACKOTO CTOIIaHCTBO, Op.1.

bames X. (2018): Bansanue Ha mHCTUTYLIMOHaAHaTa cpeJa BbpXy arpapHaTa yCTOMYMBOCT B
bobarapus, Vikonomuuecka mucsoa, 4, 3-32.

bames X. m MMmuxaitaosa (2019): CwcrossHme u  pasBuUTHe Ha arpapHaTa
HayJHOM3CAeJ0BaTeACKa U pa3BoifHa JefHoOCT B bparapms, VIkoHOMIKa U yIpaBaeHUe
Ha CeACKOTO CTOIIaHCTBO, 6p.3, 3-22.

bames X. m M.Munxaiiaosa (2019): ChcTosiHUMe M pa3BUTIe Ha CICTeMaTa 3a OOydeHUe U
CbBETU B CeACKOTO CTOIIAaHCTBO Ha bbarapms, VIKoHOMUKa 1 yIIpaBAeHNe Ha CeACKOTO
CTomaHCTBO, 6p.3, 21-41.

bBames X. m M.Muxariaosa (2019): Cocrosane, edpektusHOCT 1 $aKTOpM 3a pa3BUTHE Ha
cucreMaTa 3a CIIOgeAsiHE Ha 3HAHMS, MHOBAIMM U AWIUTAAM3anusl B CEACKOTO
CTOIIAHCTBO, VIkoHOMMIKa 1 yIIpaBAeHIe Ha CeACKOTO CTOIIaHCTBO, Op.4, 3-23,

bames X. 1 M.Muxaraosa (2019): AHaans Ha CbCTOSIHMETO Ha CHCTEMAaTa 3a CIIoAeAsiHe Ha
3HaHIA U MHOBALIMM B CEACKOTO CcTONaHCTBO B bparapms, EconPapers. [Retrieved from].

Vpanos b., P. Ilonos, X. bames, H. Korepa, H. Maaamosa, M. Honesa, K. Togoposa, V1.
Hauesa, 4. Mutosa (2020): JOK/AAA AHAAV3 HA CbCTOSHMETO HA CEACKOTO
CTOITAHCTBO U XPAHUTEAHOBKYCOBATA TIPOMUIINAEHOCT SWOT
AHAANS, AV 1 M3XT.

MB3XT (2015): ITporpama 3a passuTHe Ha 3eMejeANeTO U CeACKUTe paiioHy Ha Brarapus ,
M3XT.

M3XT (2019): CTPATEI'VIA 3A LIMOPOBU3ALIVIA HA 3EMEAEAVETO 1 CEACKUTE
PAVIOHM HA PEITYBAVKA BBATAPIY, MuHucrepcku cbBeT

Harnonazen cratucrtmdaecku HCTUTYT (2019): pasHoOOpasHu danHu. [Retrieved from].

Huxoaos A. u ap. (2018): ,VIHoBalmumoHHM MOJeAM 3a yHIpaBAeHUe H 3eMeaeACKUTe
CTOIIaHCTBa B I1aHMHCKUTe paitionn”, VIAVL.

Bachev H. (2020): State, Efficiency and Factors for Development of AKIS in Bulgaria,
Econpapers. [Retrieved from].

Bachev H. (2018): Management and Agrarian sustainability-impact of institutions in
Bulgaria, International Journal of Management and Sustainability 7 (2), 113-142

Bachev H. (2020): State and Evolution of Public and Private Research and Development in
Bulgarian Agriculture, International Journal of Sustainable Development & World
Policy, Volume 9, 1, 10-25.

DESI (2019): Digital Economy and Society Index (DESI), 2018 Country Report Bulgaria.
[Retrieved from].

Eurostat (2019): variouse data. [Retrieved from].

European Commission (2018): Proposal for a REGULATION OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL establishing rules on support for strategic plans to
be drawn up by Member States under the Common agricultural policy (CAP Strategic Plans)
and financed by the European Agricultural Guarantee Fund (EAGF) and by the European
Agricultural Fund for Rural Development (EAFRD) and repealing Regulation (EU) No
1305/2013 of the European Parliament and of the Council and Regulation (EU) No 1307/2013
of the European Parliament and of the Council, European Commission, Brussels, 1.6.2018.

OEI0)
[=]p;k:

Copyrights

Copyright for this article is retained by the author(s), with first publication rights granted to
the journal. This is an open-access article distributed under the terms and conditions of the
Creative Commons Attribution license (http://creativecommons.org/licenses/by-nc/4.0).

H.1. Bachev, TER, 7(1), 2020, p.16-39.

39


https://econpapers.repec.org/paper/pramprapa/96736.htm
https://econpapers.repec.org/paper/pramprapa/94230.htm
https://infostat.nsi.bg/infostat/pages/module.jsf?x_2=12&lang=bg
https://econpapers.repec.org/RAS/pba288.htm
https://ec.europa.eu/information_society/newsroom/image/document/2018-20/bg-desi_2018-country-profile_eng_B43F6DD5-FDA8-134C-B36DA7214990F864_52215.pdf
https://ec.europa.eu/eurostat/data/browse-statistics-by-theme
http://creativecommons.org/licenses/by-nc/4.0

