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 

Abstract— The impact of the digital economy on the 

development of the agricultural sector was investigated, using the 

method of analyzing the functioning environment. It was revealed 

that the current state of the agricultural sector in Ukraine does not 

significantly depend on the influence and provision of the digital 

economy. It is proposed to carry out the development of the 

agro-industrial complex based on priorities for achieving the 

technical efficiency of economic activities related to the 

manufacture of computers, electronic and optical products. An 

assessment of the development of the digital economy in the 

context of the state of the types of economic activity in agriculture 

the features of the backlog were revealed and the prospects for the 

development of agricultural activities through a fundamental 

reorganization of the economy by developing the manufacture of 

computer, electronic and optical production were evaluated. The 

need of the agro-industrial complex of Ukraine for modern 

information developments that will increase the volume of sales 

and reduce production and personnel costs is substantiated. 

Research indicate the necessity for further adjustments to the line 

of technical efficiency by the method of analyzing the functioning 

environment in order to develop digital technologies in 

agriculture, forestry and fisheries. 

 

Keywords : agriculture, digital economy, economic activity 

efficiency, personnel costs, sales volume, value added,. 

I. INTRODUCTION 

The issues of economic development and the impact of 

digitization, digitalization and globalization processes on it 

are now more acute in Ukraine than ever. A country cannot 

stay isolated, and the development of its digitalization affects 

both politics and the economy. Electronics, programming, 

communications and robotics complement each other and 

form the fifth technological structure, laid down by the 

innovations of the 1970s, which have become an integral part 

of our lives today. At present, the sixth technological 

structure is underway - the era of digitalization and 

nanotechnology, which reduce energy and material 

consumption of production, open up new possibilities for 

managing the properties of materials and organisms. 

Unfortunately, in the 1990s, in times of hyperinflation, 

instability and chaos, Ukraine missed the heyday of the fifth 

technological structure. At that time Ukrainians could apply  
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information and communication technologies in all spheres 

of life, focus the economy on the spheres of intellectual and 

creative services: programming, engineering, industrial 

design, robotics, electronics design. Meanwhile, the next 

industrial revolution will radically change the world again. 

We note that nowadays considerable potential of Ukraine is 

lost and world technological markets have already occupied. 

The agricultural sector, which is the main national 

budget-forming industry, remains a prospective direction for 

the development of the state's economy. 

For two consecutive years, the world economic forum in 

davos was dedicated to this very issue, and the recent forecast 

for the development of the world until 2035 from the us 

national intelligence council is thoroughly permeated with 

the theme of innovation and digitalization [10]. 

II. RELATED WORK 

Digitization in the agro-industrial sector is a very relevant 

topic that has received considerable attention and applied 

various approaches in the literature. A study by Bowen R. 

and Morris W. shows that rural areas remain at a 

disadvantage due to poor digitalization, resulting in brain 

drain of skilled professionals who move to urban areas. In a 

developed country like England, the results of a survey of 

farmers highlight the problems of technology adoption, since 

19% of farmers in the survey do not even have access to the 

Internet and consequently agribusinesses have got poor 

opportunities for growth.  [1]. 

Kundius V., Rushchitskaya O., Kot E. devote their 

scientific works to priority directions of scientific research of 

engineering and technologies in agriculture, organization and 

management of agribusiness based on digitization. The 

authors pay considerable attention to the development of 

organic agriculture and the functioning of the food market for 

agricultural organic products. They prove that the digital 

economy contributes to the development of an innovative 

information space. Industrial relations undergo change and 

progressive variation in the structure of the country take place 

under the influence of the digital economy [2]. 

Some authors consider human capital in the digital 

economy and its development as a key factor in ensuring 

national agricultural security [3], [7]. A number of authors 

[4], [5], [6], [8] consider digitalization as a means of 

increasing and ensuring the competitiveness of enterprises, 

including agricultural ones. 
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III. RESULT AND DISCUSSION 

The significance of the digital economy should be seen in 

the context of specific sectors of the national economy. 

Agriculture is the most influential branch in the economic 

structure of the state, since it provides not only the needs of 

the domestic consumer, but also promotes effective export 

policy. Therefore, an assessment of the role of the digital 

economy should be carried out according to the data on the 

types of economic activity (KVED - 2005) in agriculture 

(types of economic activity 1-13, Table-I), which is 

systematized according to the information resources of the 

website of the State Statistics Service of Ukraine 

The most optimal representation of the development of the 

digital economy in Ukraine is the level of computer 

technology introduction, in particular: the production of 

electronic components and boards, computers and peripheral 

equipment, communication facilities, electronic household 

appliances for receiving, recording and reproducing sound 

and images, instruments and equipment for measuring, 

researching and navigating, watches, radiological, 

electro-medical and electro-therapeutic equipment, optical 

instruments and photographic equipment, magnetic and 

optical data carriers (types of economic activity 14-21) 

(Table-I) 

Table- I : Indicators of economic activity of enterprises of agriculture, forestry, fisheries, production of computers, 

electronic and optical products by types of economic activity in 2017 

No Types of economic activity 

Personnel 

costs, mln 

UAH 

(L) 

Value added at 

the cost of 

production, mln 

UAH (K) 

Volume of 

sales (goods, 

services), mln 

UAH (Y) 

1 Cultivation of annual and biennial crops 29151,9 362582,4 152803 

2 Plants reproduction 87,6 322 220,5 

3 Animal husbandry 5015,9 52892,2 22232,9 

4 Cultivation of perennial crops 844,8 6226,7 3895,9 

5 Mixed farming 254,7 2645,4 1429,1 

6 Supporting and after harvesting  activities in agriculture 1065,7 12701,1 5732,1 

7 Hunting, catching animals and providing related services  89 67 45,6 

8 Forestry and other forestry activities 1472,1 3307,1 1870,1 

9 Logging 5202,8 11608,5 6272,3 

10 Harvesting wild-growing non-timber products 4,5 197,6 115,7 

11 Provision of support services in forestry 380,9 775 479,1 

12 Fishing 101,9 686,5 228,4 

13 Fishery (aquaculture) 127,5 368,6 123,1 

14 Manufacture of electronic components and boards 249,9 1065,1 635,4 

15 Manufacture of computers and peripheral equipment  281,2 2828,5 1428,1 

16 Manufacture of communication equipment 744,3 2532 1594,9 

17 Production of electronic household appliances for receiving, 

recording and reproducing sound and images 

 

- 

 

- 

 

- 

18 Production of instruments and equipment for measuring, 

research and navigation; watch manufacturing 

 

2047,2 

 

7181,8 

 

3526,6 

19 Production of radiological, electro-medical and 

electro-therapeutic equipment 

92,9 566,3 213,7 

20 Manufacture of optical instruments and photographic 

equipment 

265,8 803 403,3 

21 Manufacture of magnetic and optical data carriers - - - 

 

The M. J. Farrell’s method of analyzing the functioning 

environment was chosen to assess the impact of the digital 

economy on agriculture. For this purpose, two factor 

indicators were used - personnel costs (L), value added for 

production costs (K), as well as the resultant indicator - the 

volume of sales (goods, services) (Y) based on the website 

data of the State Statistics Service of Ukraine. 

Using the data in Table-I, the coefficients of coverage of 

the volume of sales (goods, services) of personnel costs (L / 

Y) and value added at production costs (K / Y) were 

calculated (Table-II). The statistics on the website of the 

State Statistics Service of Ukraine do not contain data on the 

production of household electronic equipment for the 

reception, recording and reproduction of sound and images 

(item 17) and magnetic and optical data carriers (item 21). 

Accordingly, these types of economic activities will not be 

considered in further calculations. 

As a result of calculating the coefficient of coverage of 

personnel costs with the volume of sold products (goods, 

services), it was found that in two cases it exceeds «1»: 

hunting, catching animals and the provision of related 

services (1,952), and fishery (aquaculture) (1,036). Thus, for 

these two types of activities, personnel costs exceed the 

volume of sales (goods, services). 

The highest coefficient of coverage of the volume of sales 

(goods, services) of value added at the cost of production is 

fishing (3,005), and the lowest is the reproduction of plants 

(1,460). Thus, it can be concluded that types of economic 

activities for the production of computers, electronic and 

optical products should be considered as having an impact on  
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economic activity in agriculture, within the framework of 

which the development of the digital economy is studied 

(Fig. 1). 

Based on the method of analysis of the functioning 

environment, the line of technical efficiency is a line 

consisting of items 10 (Harvesting of wild-growing 

non-timber products), 4 (Cultivation of perennial crops), 2 

(Plants reproduction), 7 (Hunting, catching animals and 

providing related services). Accordingly, the positions of the 

mentioned types of economic activity are technically 

effective because of the need to minimize personnel and 

production costs, based on which the technical inefficiency of 

other types of economic activities is compared. 

Table-II : The Coefficients for covering the volume of 

sales (goods, services) of personnel costs and value added 

of production costs by type of economic activity 

No Types of economic activity L / Y K / Y 

1 Cultivation of annual and 

biennial crops 

0,191 2,373 

2 Plants reproduction 0,397 1,460 

3 Animal husbandry 0,226 2,379 

4 Cultivation of perennial crops 0,217 1,598 

5 Mixed farming 0,178 1,851 

6 Supporting and after 

harvesting  activities in 

agriculture 

 

0,186 

 

2,216 

7 Hunting, catching animals 

and providing related services  

1,952 1,469 

8 Forestry and other forestry 

activities 

0,787 1,768 

9 Logging 0,829 1,851 

10 Harvesting wild-growing 

non-timber products 

0,039 1,708 

11 Provision of support services 

in forestry 

0,795 1,618 

12 Fishing 0,446 3,005 

13 Fishery (aquaculture) 1,036 2,994 

14 Manufacture of electronic 

components and boards 

0,393 1,676 

15 Manufacture of computers 

and peripheral equipment  

0,197 1,981 

16 Manufacture of 

communication equipment 

0,467 1,587 

17 Production of electronic 

household appliances for 

receiving, recording and 

reproducing sound and 

images 

 

- 

 

- 

18 Production of instruments and 

equipment for measuring, 

research and navigation; 

watch manufacturing 

 

0,580 

 

2,036 

19 Production of radiological, 

electro-medical and 

electro-therapeutic equipment 

0,435 2,650 

20 Manufacture of optical 

instruments and photographic 

equipment 

0,659 1,991 

21 Manufacture of magnetic and 

optical data carriers 

- - 

 

The line consisting of items 10 (Harvesting of wild 

non-timber products), 1 (Growing annual and biennial crops), 

12 (Fishing), 13 (Fishery (aquaculture)), 7 (Hunting, catching 

animals and related services) indicates the availability of 

technical efficiency based on the need to maximize the 

volume of sales (goods, services). Items 10 (Harvesting of 

wild-growing non-timber products) and 7 (Hunting, catching 

animals and related services) are common to both marginal 

lines of technical efficiency. 

The positions of the types of economic activities for the 

manufacture of computers, electronic and optical products 

are not components of any line of efficiency. Therefore, 

within the conditional polygon 10-1-12-13-7-2 it is possible 

to construct another polygon 16-14-15-19-18-21 that 

characterizes the location of the position by type of economic 

activity for the manufacture of computers, electronic and 

optical products.  

The main feature of both figures is that within the polygon 

16-14-15-19-18-21 there is no position of technically 

inefficient type of economic activity in relation to agriculture, 

forestry and fisheries. Two conclusions can be drawn from 

this: first, as of 2017, the development of the digital economy 

was going beyond production processes in agriculture, 

forestry and fisheries; secondly, when measuring technical 

inefficiency, only one connection (0-12) is defined to pass 

through the area of the polygon. Since the intersection point 

is close to positions 19 and 15, it can be assumed that 

fisheries are ensured by modern advances in the digital 

economy - radiological equipment and computer systems. 

 
Fig. 1. Positions of types of economic activity according 

to the results of 2017 for enterprises in agriculture, 

forestry and fisheries and the manufacture of computers, 

electronic and optical products 
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Modeling of the digital economy development in the 

context of the state of the types of economic activity in 

agriculture (Fig. 2) was carried out minding the need to form 

new lines of efficiency from the standpoint of the 

manufacture of computer, electronic and optical products. 

Therefore, positions 14-1, 16-1, 18-1, 19-1, 21-1 are new 

positions in such economic activities as the manufacture of 

electronic components and boards, the production of 

communication equipment, the production of instruments 

and measuring equipment, research and navigation, 

production of watches, production of radiological, 

electro-medical and electrotherapeutic equipment, 

manufacture of magnetic and optical data carriers. 

Location of the new positions of economic activities by 

items 14, 15, 16, 18, 19, 21 was implemented by designing 

the lines and points of the corresponding polygon, taking into 

account the lines of technical efficiency according to the 

results of the 2017 survey. As a result, the new line of 

technical efficiency, through cost minimization is as follows: 

(19-1) - (14-1) - (16-1) - (18-1); through maximizing the 

volume of sales (goods, services): (19-1) - (21-1) - (18-1). 

Thus, new boundaries of technical efficiency for economic 

activities in agriculture, forestry and fisheries were identified 

by positioning economic activities in the manufacture of 

computers, electronic and optical products. As a result, 

specific indicators of agricultural production can be 

calculated, which upon achieving technical efficiency, they 

will be obtained in case of cost reduction and / or increase in 

the volume of sales (goods, services). 

 
Fig. 2. Modeling of the digital economy development in 

the context of the state of agricultural economic activities 

IV. CONCLUSION 

The conducted research revealed the low level of 

introduction and activation of the digital economy in 

agriculture, forestry and fisheries of Ukraine. Using the 

modern analysis techniques to assess the digital development 

of the functioning environment has helped to identify the 

backlog and evaluate the prospects for development of 

agricultural activities, which can be adjusted through a 

fundamental restructuring of the economy by developing the 

manufacture of computer, electronic and optical production.  

While designing new positions, there are two features were 

detected, that are subsequently subject to additional 

elaboration. First, position 7 (Hunting, catching animals and 

providing related services) is not an inefficient type of 

economic activity in the new model. Secondly, the 

intersection of the lines emerging from positions 19-1 and 

21-1 forms a new position, which is not separately indicated 

(in Fig. 2) but requires further research as a potential newest 

vector of effective development. 

The above features provides the actuality for further 

adjusting the line of technical efficiency by using the method 

of analyzing the functioning environment for the 

development of digital technologies in agriculture, forestry 

and fisheries.  
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