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Abstract
The entry and use of digital services is becoming more and more an invariable process in front of the per-

spectives and development of the Agriculture sector.
This paper examines data for the state and use of digital agriculture market in demand side. The study  

presents readiness for using of digital services among the agricultural producers, the municipalities and sup-
pliers. The paper presents results from the surveys carry out in the frame of the project “Theoretical models for 
digital agricultural development” – DIAGRO, financed by the National Fund for Scientific Research, Bulgaria.

Integrating digital technologies can increase the efficiency of agriculture. Many more actors can get in-
volved in shared platforms and in virtual/cloud services. The research results show quite large differences both 
in the use of digital services among farmers in different regions in Bulgaria. 

There is a lack of knowledge about the opportunities that digital services provide for sustainable rural de-
velopment. As a result from there are several recommendations which can stimulate and impose on the pro-
cess of digitalisation in agriculture.
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Резюме
Въвеждането и използването на дигиталните (цифрови) услуги става все по-неизменен процес 

пред перспективите и развитието на селскостопанския сектор. Тази статия представя данни за със-
тоянието и използването на пазара на дигитални услуги в земеделието от страна на търсенето. Из-
следването представя готовността за използване на цифрови услуги сред земеделските производи-
тели и общините. В статията са представени резултати от проучване, извършено в рамките на проект 
„Теоретични модели за цифрово развитие на земеделието” – ДИАГРО, финансиран от Фонд „Научни 
изследвания“ (ФНИ), България.
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Въвеждането и използването на цифровите технологии може да увеличи ефективността на сел-
ското стопанство. Резултатите от изследването показват доста големи разлики както при въвеждане-
то, така и при използването на цифрови услуги сред фермерите в различните региони на България. 
Някои от земеделските стопанства използват цифрови услуги за специализирани метеорологични 
информационни услуги, навигационни системи. От страна на управлението на земеделските стопан-
ства ползите от използването на цифрови услуги фермерите оценяват, че най-важни са за ефектив-
ното управление на стопанството. По-голямата част от земеделските стопанства научават за цифро-
вите услуги, предлагани от интернет страници и платформите на доставчиците на тези услуги.

Ключови думи: развитие; дигитални услуги; земеделие, устойчивост

1. Introduction

Historically, agriculture has undergone a se-
ries of revolutions that have driven efficiency, 
yield and profitability to previously unattainable 
levels. Market forecasts for the next decade sug-
gest a ‘digital agricultural revolution’ will be the 
newest shift which could help ensure agriculture 
meets the needs of the global population into the 
future.

Digital agriculture has the potential to deliver 
economic benefits through increased agricultural 
productivity, cost efficiency and market opportuni-
ties, social and cultural benefits through increased 
communication and inclusivity and environmental 
benefits through optimized resource use as well as 
adaptation to climate change (Trendov, Varas and  
Zeng, 2019).

This paper examines data for the state and use 
of digital agriculture market in demand side. The 
study presents readiness for using of digital ser-
vices among the agricultural producers and the 
municipalities.

Integrating digital technologies can increase 
the efficiency of agriculture. Many more actors 
can get involved in shared platforms and in virtu-
al/cloud services. The research results show quite 
large differences both in the use of digital ser-
vices among farmers in different regions in Bul-
garia. 

Digital farming or digital agriculture is basi-
cally the use of IT in agriculture and it involves 
applications of connected machinery and oth-
er digital agriculture technologies. Digital farm-
ing is used to improve overall farm production, to 
improve financial performance and to help farm-

ers to boost their farms productivity by means 
of advanced digital technology. Further, involve-
ment of digital technology in farming is an evo-
lution in agriculture sector and has positively im-
pacted the efficiency and sustainability of the 
farms. Digital farming deals with use of biology 
and technology together in order to help farmers 
to do precise farming.

Global digital farming market is primarily 
driven by factors such as growing global popula-
tion and rising need for effective agriculture so-
lution which can boost efficiency and production 
of arable lands. In addition to this, rising penetra-
tion of advanced technologies in agriculture sec-
tor coupled with growing need for high produc-
tion of grains and vegetables are key factors which 
are likely to drive the growth of global digital 
farming market. Under the Digital Single Mar-
ket strategy, the Communication “Digitising Eu-
ropean Industry” sets out its objective to ensure 
that “any industry in Europe, big or small, wher-
ever situated and in any sector can fully benefit 
from digital innovations to upgrade its products, 
improve its processes and adapt its business mod-
els to the digital change” (https://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=CELEX:52
016DC0180&from=EN). In the Communication 
“Building a European Data Economy” the EC 
explores how data can potentially bring many op-
portunities for European industry, including the 
agri-food sector (https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52017DC0
009&qid=1502273159265&from=EN). The con-
cepts of precision agriculture (PA) and sustain-
ability are the fundamental part of DF. From the 
first time a global positioning system was used 
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on agricultural equipment the potential for envi-
ronmental benefits has been discussed. Intuitive-
ly, applying fertilizers and pesticides only where 
and when they are needed, should reduce envi-
ronmental loading.

According to Hatfield (2000), a farming sys-
tem is comprised of many elements, but the vari-
ations that exist within a field can be summarized 
in three classes of variation: (1) natural, such as 
soil and topography; (2) random, such as rainfall; 
and (3) managed, the fertilizer or seed applica-
tion. The interaction among these three sources 
of variation results in offsite impacts.

Kachanoski and Fairchild (1996) illustrated 
the spatial scaling problem and the value of tak-
ing into account the spatial variability of fields. 
Their results suggested that since the relation-
ships among yield response, soil test, and applied 
fertilizer are non-linear, a single soil test calibra-
tion cannot exist for fields with different spatial 
variability. Another challenge is to show that PA 
can have a positive impact on the environment. 
Unfortunately, only few studies deal with this ob-
jective directly, most of them arrive to that con-
clusion as a by-product of other studies (Hatfield, 
2000). Such studies can be categorized as (1) nu-
trient management, (2) pest management, and (3) 
soil and water quality.

However, high cost of digital farming solutions 
resisting the adoption of digital farming among 
the farmers. This factor is a major challenge to 
the digital farming market and is likely to ham-
per the growth of global digital farming market. 
Apart from this, lack of awareness towards digi-
tal farming is also a major factor which is likely 
to dampen the growth of global digital farming 
market in near future.

Related to this issue Bulgaria has developed 
and adopted a Strategy for Digital Agriculture in 
order to easily and effectively meet the new chal-
lenges facing farmers, businesses in the agri-food 
chain and consumers in the introduction and use 
of digital services.

The precision farming market is likely to in-
crease in the long term after the COVID-19 out-
break, as precision farming makes it possible 
to monitor the state of the crops while not be-
ing physically present through the usage of au-

tomation, minimizing the need to contact oth-
er people, which is crucial during these times. 
This farming is an approach where inputs are 
utilized in precise amounts to get increased av-
erage yields, compared to traditional cultivation 
techniques. However, in the short term, COVID-
19 would affect the market and the growth of the 
market would be relatively slower in the first and 
second quarters of the year 2020 due to econom-
ic slowdown and inflation.

2. Material and Methods

The main methodological approach of the re-
search is the questionnaire method. This requires 
the preparation of a representative sample of ag-
ricultural holdings for the country, which will be 
surveyed and the results obtained will be extrap-
olated to the general population with a certain de-
gree of guarantee probability.

For these purposes, the zoning method com-
bined with the two-stage nesting model was used. 
The territorial attribute was used as a zoning cri-
terion. At the first stage of the sample formation, 
20 districts from the 6 planning regions were se-
lected as nests. In the second stage, observing the 
principle of proportionality, the required num-
ber of agricultural holdings from each nest is se-
lected. (Gatev, К., 1986; Kish, L., 1965; Bohn., 
1996). 

In determining the number and composition 
of the districts (nests) and the agricultural hold-
ings, the requirements were observed, guarantee-
ing the possibility to include in the sample the 
districts, which reproduce to a sufficiently high 
degree the structure of the agricultural holdings 
by their specialization. In order to achieve the 
necessary correspondence between the structure 
of the production specialization of the agricultur-
al holdings from the general population and that 
in the sample, two variances were calculated: one 
called inter-nest represents the size of the vari-
ance in each planning area, and the second refers 
to the variance within the planning area or so-
called intra-nest dispersion.

The determination of the average error is done 
by the method of construction and is performed 
according to the following formula: 
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µ2ѳr = (∑Nh2х µ2ѳh)/(∑Nh)2,
where: 
Nh is the total number of agricultural holdings 

in the region h (h = 1, 2...6)
µ2ѳh represents the regional stochastic error 

and is determined by the following formula: 
µ2ѳh = (σ2ѳrh/mh)х(1-mh/Mh) + (σ2вh/

mh*Mh)х(1- ňh/ ñ), 
where:
σ2ѳrh is the inter-nest dispersion;
σ2вh is the intra-nest dispersion;
mh is the number of nests (areas) to monitor 

in an area h;
Mh is the total number of nests (areas) in an 

area h;
ňh is the average number of units (agricultural 

holdings) to be observed in one nest in an area h;
ñ is the average number of units (agricultural 

holdings) in a nest in an area h.
The inter-nest and intra-nest dispersion 

are modified forms of the general formula by 
which the dispersion is calculated in the ordi-
nary sample:

                 _
σ2 = ∑(Xidh - Xdh)2/(ndh-1),
where: 
the index i identifies the type of agricultural 

holding (i = 1,...8);
Xidh means the number (or relative share) of 

the agricultural holdings in area d of region h;
Xdh is the average number of agricultural 

holdings in district d of region h;
ndh is the number of different groups of agri-

cultural holdings.

After determining the average stochastic er-
ror, the so-called maximum allowable estima-
tion error is calculated, taking into account the 
confidence level and the corresponding guaran-
tee factor t. The most commonly used values are 
95% guarantee probability of the obtained evalu-
ation results and t = 1.96. The formula by which 
the maximum permissible error is calculated is 
as follows:

∆ѳ =  t* µѳr      
The general formula for determining the sam-

ple size in elementary units (in this case agricul-
tural holdings) for a two-stage nesting sample is 
as follows:

 nѳ = (t2* σ ѳ2)/(∆ѳ 2)(1 + δ*(ñ-1)), where the 
individual symbols have the semantic meaning 
noted above.

Results from the application of the 
methodology for determining the model 
and the sample size
At the first stage, the obtained results show that 

the sample includes 20 districts from the 6 plan-
ning regions. These are the districts: Montana, 
Lovech, Pleven, Silistra, Razgrad, Veliko Tarno-
vo, Targovishte, Varna, Dobrich, Burgas, Sliven, 
Yambol, Kardzhali, Smolyan, Pazardzhik, and 
Plovdiv, Blagoevgrad, Kyustendil, Pernik and So-
fia region. As can be seen, the number of select-
ed areas from each planning region is not propor-
tional to their total number in the respective re-
gion. The reason is the different degree of scatter-
ing between the areas in the different planning re-
gions and within the areas themselves (Table 1).

Table 1. Values of inter-nest and intra-nest dispersion

Planning regions (NUTS) Total number of agricul-
tural holdings (2016) Inter-nest dispersion Average for the region 

intra-nest dispersion
Northwestern region 22140 27.26 15.87
North Central region 23100 23.61 14.90
Northeastern region 22080 34.14 161.53
Southeastern region 28120 27.87 143.44
South Central region 64500 46.70 145.56
Southwestern region 42780 50.23 159.57
Total 202720 х х

Source: Eurostat and own calculation.
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In the South-West and South-Central planning 
regions the values of the inter-nest dispersion are 
higher in comparison with the other regions. This 
in turn determines the need for a larger number 
of units (agricultural holdings) from these areas 
to be included in the sample.

In the South-Central region the number of ag-
ricultural holdings is the largest, in contrast to the 
Southwestern region, which predetermines, to-
gether with the high values of the inter-nest dis-
persion, the largest number of agricultural hold-
ings to be included in the sample. Of particular 
interest for consideration is the Northeastern re-
gion. The intra-nest dispersion is very high, but 
due to the larger average size of one agricultural 
holding in the region compared to the others, the 
total number of agricultural holdings in it is rela-
tively smaller. In addition, the value of the inter-
nest dispersion is average. Therefore, the required 
number of agricultural holdings in the sample 
should not be higher than in the other planning 
regions. There are many but small farms in the 
Northwestern region. Therefore, despite the low 
scattering values in the sample, it is necessary to 
include a relatively larger number of agricultur-
al holdings.

As a result of the applied methodology for de-
termining the volume and structure of the sam-
ple population, a value of 197 holdings was ob-
tained.

The total number of agricultural holdings in 
the sample amounts to 197, which is approximate-
ly 0.1% (0.096) of the total number of agricultural 
holdings in the country in 2016. Given the declin-
ing trend in the number of insurance companies, 
it can be assumed that in 2020 it is smaller than 
in 2016. Therefore, the real share of the surveyed 
farms is higher than 0.1%. For the whole sample, 
the number of crop holdings exceeds that of live-
stock and mixed holdings. This is typical for all 
planning regions.

In order to ensure the necessary representa-
tiveness of the sample, the method of self-ran-
dom selection is applied when selecting the spe-
cific agricultural holdings included in the sam-
ple. In this regard, attention is drawn to the fact 
that representation is at the territorial level (plan-
ning regions).

Two non-governmental organizations are in-
volved in the implementation of the survey – Na-
tional Union of Small Family Farmers and Pro-
ducers and Association of agri-environmental 
farmers. Both organizations attached an accept-
ed questionnaire among their members from all 
planning regions.

3. Results and Discussion

Advances in digital and analytics technolo-
gies offer a way to optimize the agriculture sup-
ply chain. The agriculture industry is capturing 
more data than ever, on everything from agrono-
my to the weather to logistics to market price vol-
atility. Data storage capacity has increased, stor-
age cost has plummeted, and computational pow-
er has grown. Meanwhile, both predictive data 
science and prescriptive optimization techniques 
have matured and gained visibility.

These practices save time and costs: reduce 
fertilizer and chemical application costs; re-
duce pollution through less use of chemicals. 
Also, they help in monitoring the soil and plant 
physiochemical conditions: by placing sensors 
to measure parameters such as electrical con-
ductivity, nitrates, temperature, evapotranspi-
ration, radiation, and leaf and soil moisture, so 
that the optimal conditions required for plant 
growth can be achieved. These factors help to 
obtain a greater output with limited labor force 
during COVID-19 pandemic situation where 
there is a shortage of labor and thus would help 
in a regular supply of food, thereby ensuring 
food security.

One compelling way to use digital and ana-
lytics technologies is to create a digital twin of 
the physical supply chain – from farmers to end 
customers – and use it to run virtual simulations 
and optimizations. Digital twins can include all 
elements of the supply chain and its interfaces, 
including procurement, production, inventory 
points, transportation, warehousing, and points 
of sale for finished goods. Players can calibrate 
mathematical models to include a variety of ob-
jective functions, such as profit, throughput, cy-
cle time, or inventory optimization, depending 
on the organization’s needs.
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Digital agriculture is the use of new and ad-
vanced technologies, integrated into one system, 
to enable farmers and other stakeholders within 
the agriculture value chain to improve food pro-
duction.

Most of today’s farmers make decisions such 
as how much fertiliser to apply based on a com-
bination of rough measurements, experience and 
recommendations. Once a course of action is de-
cided, it is implemented but the results are nor-
mally not seen until harvest time. 

In contrast, a digital agriculture system gath-
ers data more frequently and accurately, often 
combined with external sources (such as weath-
er information). The resulting combined data is 
analysed and interpreted so the farmer can make 
more informed and appropriate decisions. These 
decisions can then be quickly implemented with 
greater accuracy through robotics and advanced 
machinery, and farmers can get real-time feed-
back on the impact their actions.

3.1. Analysis of demand from agricultural 
holdings
» Description of the sample
The distribution of the agricultural holdings 

according to their location is as follows: the larg-
est share of the surveyed farms are from Plov-
div district – 16%, Pazardzhik district – 12.6%, 
Kardzhali district – 11.8%, and Sofia district – 
10.1%.

The data show that in the studied set of agri-
cultural holdings, those who specialize in the cul-
tivation of cereals and essential oils predominate 
– 28.2% of the total surveyed sites. They are fol-
lowed by livestock holdings with 17.6% of the to-
tal surveyed agricultural holdings. The holdings 
with vegetable specialization also occupy a sig-
nificant share of the surveyed number – 13.9%.

The next criterion by which the agricultural 
holdings in the studied population are identified 
is their size. The analysis of the survey data shows 
that small agricultural holdings predominate (up 
to EUR 8,000), namely their share is 44% of 
the total surveyed sites. They are followed as a 
significant group by the medium-sized holdings 
(amounting to EUR 8,000 to 50,000), whose share 
is 30.1% of the total surveyed holdings. The results 

of the survey indicate that the most common 
form of property management of agricultural 
holdings is registration - an individual, 88.7% 
of total surveyed holdings use it. Only 7.5 of the 
surveyed holdings are registered as commercial 
companies.

» Profile of the surveyed agricultural hold-
ings

The surveyed agricultural holdings are a total 
of 197 in number. The main criteria for studying 
their profile are: gender, age, education and expe-
rience in agribusiness.

The results of the survey show that more than 
half of the agricultural holdings fall in the range 
of 41 to 60 years. Next is the group of farmers 
aged 18–40 years, respectively, young farmers 
are 26.9% of the total respondents.

The next criterion by which the respondents 
were surveyed was their education. It follows 
from the findings that 39.9% of the respondents 
have secondary education, followed by the per-
sons with higher education, respectively they oc-
cupy 32.8% of all respondents. It is noteworthy 
that only 20% of the surveyed farmers have ob-
tained a higher education degree in the field of 
agriculture, veterinary medicine and zoo-engi-
neering.

Another criterion for the analysis of farmers 
is the experience gained. According to the sur-
vey data, 47.7% of agricultural holdings have ex-
perience over 11 years in the field of agricultur-
al business, 30.5% of agricultural holdings have 
experience between 6 and 10 years. The smallest 
is the group of agricultural holdings with up to 5 
years of experience, only 21.8% of the total re-
spondents.

The data show that the share of the partic-
ipants with project proposals to the individu-
al measures of the Rural Development Pro-
gramme (RDP) prevails – 51.3% of all sur-
veyed agricultural holdings. The most common 
measures that have received funding are mea-
sure 121 “Modernization of agricultural hold-
ings” (RDP 2007–2013), measure 10 „Agroeco-
logical payments” (RDP 2007–2013), Measure 
6.1 “Start-up support for young farmers” of the 
RDP 2014–2020.



46

Demand of Digital Services in Agriculture

Another criterion for differentiating the group 
of surveyed farmers is the type of source of in-
come from agricultural activity. The present-
ed data show that the majority of farmers form 
their income from agricultural activity – 38.3% 
state this. Next is the group of farmers who de-
clare that agriculture is the only source of income 
for them and their families – 37.8% of all respon-
dents.

» Profile of the requested digital services 
(main determinants of the demand)

The next part of the analysis focuses on the 
main determinants of demand for digital services 
by agricultural holdings as well as the identifica-
tion of the main barriers limiting access to these 
services.

On the question “What digital services do you 
use in your business?”. The data from the sur-

vey show that most often agricultural holdings 
use digital services such as “specialized in mete-
orological information services, navigation sys-
tems, specialized software”, 63.4% of total re-
spondents. Secondly, farmers indicate that they 
use digital services specialized in the manage-
ment of technological processes, 24.2% of the 
total respondents indicated this type of service. 
Lastly, as a preferred digital service, farmers in-
dicated the one that specializes in management 
of management services, 12.4% of the total re-
spondents.

The next question in the survey is “How do 
you assess the benefits of the digital services you 
use?”. The purpose of the question is to gather 
information about the generated benefits of the 
use of digital services in carrying out the daily 
activities of the farmer on his agricultural hold-
ing. Figure 1 shows the assessment of the bene-

 Fig. 1. Evaluation of the benefits of using digital services
Source: Data from a survey among 197 respondents, 2020. (scale 1-5 used, with 1 being the weakest 
and 5 being the strongest).
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 Fig. 2. Preferred information sources on the digital services offered on the market
Source: Data from a survey of 197 respondents, 2020.

fits of using digital services in farm management. 
Farmers rate the following benefits as the most 
significant: (1) effective farm management (aver-
age score – 4.57); (2) improvement of the posi-
tions in the food chain (average score – 4.57) and 
(3) price information – average score 4. 

The next question in the survey is “Where do 
you get information about digital services?”. Fig-
ure 2 shows the percentage distribution of the re-
sponses received by the surveyed agricultural 
holdings. The data presented in this way show 
that the majority of agricultural holdings learn 
about the digital services offered by the websites 
and platforms of the providers of these services 
– 35.3% of all respondents indicated this answer. 
The next most important source of information 
are the sales representatives of digital services – 
19.8% of all surveyed agricultural holdings rec-
ognize them as a reliable source of information. 
Another reliable source for obtaining informa-
tion is the specialized media – 17.1% of surveyed 
agricultural holdings trust them. 

The next question included in the survey is 
“Where is the digital service provider?”. The in-
formation presented in this way shows that re-
gional providers of digital services are used – 
46.5% of the total surveyed agricultural holdings, 
indicate this answer.

By including the next question in the survey, 
the aim is to obtain information on barriers to 
farmers’ access to digital services. The main bar-

riers to the use of digital services analysis of the 
survey data shows are: 1) the lack of experience 
in the use of digital services by agricultural hold-
ings – 23.5% indicated this factor as the most sig-
nificant problem; (2) the high price of the offered 
service – 21.4% of the total surveyed agricultural 
holdings and (3) the complexity of the digital ser-
vice – 19.6% of the surveyed agricultural hold-
ings stated that they do not use due to the com-
plex nature of this type of service.

Another factor that was examined in the sur-
vey is the provision and sharing of access to digi-
tal services offered in the sector. The data shows 
that farmers prefer to use digital services individ-
ually – 73.1% of the surveyed agricultural hold-
ings stated this. Next is the group of agricultural 
holdings who use digital services on a subscrip-
tion basis – 19.9% of total surveyed holdings.

The next question in the survey is “Do you 
participate in specialized information events re-
lated to digital solutions?”. Of all farmers sur-
veyed, 50.9% said they participated in seminars 
and conferences on the issue.

3.2. Analysis of demand of digital services 
from municipalities
The purpose of the study is to analyze, on the 

basis of analysis, the level of use and implemen-
tation of digital services in the municipalities and 
to evaluate the readiness of the municipal admin-
istration to prepare and implement a strategy for 
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the effective use of digital public services. The 
main methodological approach of the research is 
the questionnaire method. The results of a sam-
ple survey conducted with the assistance of the 
National Association of Municipalities in Bulgar-
ia were used. The results of a sample survey con-
ducted between July and November 2019 were 
used. The survey conducted included the mu-
nicipalities of Belogradchik, Zavet, Koprivshtit-
sa, Ruzhintsi, Rudozem, Hissarya. The number 
of inhabitants in the studied municipalities var-
ies from 2046 to 14 337. The municipalities that 
responded to the survey are a sample of all six 
planning regions (NUTS level 3). All the munic-
ipalities surveyed stated that they did not have a 
digital introduction strategy, but envisaged that 
such a strategy should be drawn up within 1 to 
3 years 

Regarding the existence of infrastructure for 
the introduction and use of digital services on the 
territory of the municipality, 80% of the surveyed 
municipalities indicated that they cannot assess, 
are not aware and do not know that such infra-
structure is in place. They have indicated that 
they are experiencing difficulties in implement-
ing digital services due to a lack of “human capi-
tal” and financial resources. The remaining 20% 
indicated that there was an infrastructure in place 
for the introduction of digital services, mainly the 
so-called eGovernment and are used for admin-
istrative services to the public and business.

Reasons for not using digital services in ad-
ministration are the same share (33.3%) between 
lack of information about the applicability of dig-
ital services, lack of opportunities for implemen-
tation and use of these services and lack of knowl-
edge on how to use these services 

Conclusions

The main objective of agriculture marketing is 
to reduce the cost of marketing. Use of informa-
tion and communication technology (ICT) in ag-
ricultural sector can be called as e-Agriculture or 
e-Agribusiness. Digitalization will change every 
part of agri food chain but require major transfor-
mations in farming, rural economics, and mar-
keting of produce. The application of ICT in ag-

riculture has positive effects for farmers in terms 
of accessing market information and promoting 
agricultural products. In digital world, we can 
revolutionize agriculture market end to end dig-
itally. ICT helps small farm holders to find mul-
tiple buyers for producer who are willing to pay 
high price. Small holders deal with only handful 
buyers who either pickup directly from them. 

Improved market access, risk mitigation, di-
saster management, and logistics have the poten-
tial of enhancing agriculture incomes and im-
proving profitability. Linking markets, inputs and 
trade in a variety of ways can also help with com-
plying with international standards for traceabil-
ity by providing reliable data.

In the agriculture value chain, producers look 
for information to improve their productivity, 
yields and profitability. Digital agriculture ser-
vices and solutions offer a vehicle to achieve this 
through better access to productivity enhancing 
information and technologies and market access. 
Information on pricing of agricultural products 
(inputs and outputs) and markets, providing lo-
gistics, storage information services and in some 
cases access to virtual trading floors are much 
needed. 

A major factor in smarter supply chains is 
the development of eCommerce. With the inter-
connectedness of the Internet at society’s finger-
tips, consumers are able to access and order eas-
ily from their own home or office, increasing the 
demand of products around the world. If business 
is easy and accessible, customers are more like-
ly to utilize it. While this new interaction model 
presents its own set of challenges in keeping up 
with the demand of commodities, its benefit to 
agriculture far outweighs the cost. Online supply 
chain management streamlines inventory admin-
istration, warehouse strategies and distribution 
practices, all fueled by the demand-driven busi-
ness model that results from eCommerce.

The digital landscape of the industry also 
boosts internal and external communications 
throughout the supply chain. Producers are able 
to interface quickly and customers are digital-
ly connected to the products they are purchas-
ing through innovative technology like block-
chain. These solutions ensure that each stage of 
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operation is visible, which subsequently increas-
es quality expectations and cuts down on error 
time. Digital access promotes digital solutions in 
any industry, and the new standard of instant ac-
cess to information, delivery status and timelines 
is a direct result of a digitized supply chain.

Not only can customers and producers access 
information instantly, but the production pro-
cesses also move more quickly in a digitized sup-
ply chain. Through online platforms, data moves 
faster, and communication efforts are optimized. 

Lack of interest on the part of municipalities. 
Most municipalities do not have the “human cap-
ital” to implement digital services. There is a lack 
of knowledge about the opportunities offered by 
digital services for sustainable rural development. 
Ineffective use of EU funds for the introduction 
of digital services due to low awareness and lack 
of administrative capacity in municipalities.

Acknowledgements

This paper was carried out within the frame-
work of the project “Theoretical models for de-
velopment of digital agriculture” (DIAGRO), 
Funded by the Scientific Researches Fund (SRF) 
– Bulgaria, Fundamental Research – 2018, Con-
tract No KP-06-H-26/10, 18.12.2018, Deadline 
18.12.2018 – 18.12.2021.

REFERENCES
Николов, Д., Фиданска, Б. (2019). Модели за 

въвеждане на цифровите технологии в земедел-
ските стопанства. Международна конференция на 

аграрикономистите, гр. Охрид. Journal of Agricultural, 
Food and Environmental Sciences, JAFES, Vol. 73, No. 2 
online ISSN: 2545-4315. https://journals.ukim.mk/index.
php/jafes/issue/view/89 

Bohn, L. L. (1996). A review of nonparametric 
ranked-set sampling methodology. Communications in 
Statistics--Theory and Methods, 25(11), 2675-2685.

Dudek, P., Szczepanski, S., & Hatfield, J. V. (2000). 
A high-resolution CMOS time-to-digital converter uti-
lizing a Vernier delay line. IEEE Journal of Solid-State 
Circuits, 35(2), 240-247.

Gatev, К. (1986). Introduction to statistics. Lim pub-
lishing house.

Kachanoski, R. G., & Fairchild, G. L. (1996). Field 
scale fertilizer recommendations: the spatial scaling prob-
lem. Canadian Journal of Soil Science, 76(1), 1-6.

Kish, L. (1965). Article Cumulating/Combining 
population surveys Vol. 25, No. 2, pp. 129-138, Statistics 
Canada, Catalogue No. 12-001. 

Leiva, F. R., Morris, J., & Blackmore, S. B. (1997). 
Precision farming techniques for sustainable agriculture. 
In Precision agriculture’97: papers presented at the first 
European Conference on Precision Agriculture, Warwick 
University Conference Centre, UK, 7-10 September 1997. 
Oxford; Herndon, VA: BIOS Scientific Pub., c. 1997.

Trendov, N. M., Varas, S., & Zeng, M. (2019). Digi-
tal technologies in agriculture and rural areas. Briefing 
paper. Rome: Food and Agriculture Organization of the 
United Nations.

Communication “Building a European Data Econo-
my” the EC explores how data can potentially bring many 
opportunities for European industry, including the agri-
food sector (https://eur-lex.europa.eu/legalcontent/). EN/
TXT/PDF/?uri=CELEX:52017DC0009&qid=150227315
9265&from=EN).

European Commission: Digital Single Market strat-
egy (https://eur-lex.europa.eu/legalcontent/EN/TXT/PDF
/?uri=CELEX:52016DC0180&from=EN


