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Abstract. The article analyzes the research results of a number of analytical agencies regarding the growth 

rate and key problems associated with the introduction of the “Internet of things” (IoT) in the agricultural 

economy. The issues of the development of the agro-industrial complex in the context of the development 

of the digital economy, the experience of introducing the digital economy in the agricultural sector of 

developed countries and the possibilities of its application in agriculture in Russia are considered. The 

authors focuses on the positive aspects of the influence of the “Internet of things” on the functioning and 

development of modern agricultural markets at the macro and micro levels, and the change in the 

professional structure of the agricultural industry 

 

1 Introduction 

 There are successful examples in foreign practice of 

introducing the “Internet of things” into the agro-

industrial complex on the initiative of both the states [1] 

and business. For example, in the countries of the 

European Union, South Korea, China and India, “smart 

farming” technologies are being introduced having the 

ability to improve the efficiency of agricultural 

production. The Internet of Things is the second wave of 

a powerful digital revolution that began with the 

cosmopolitan diffusion of computers in the 1970s and 

1980s. The Internet of Things provides consumers with 

new goods and services, and many of the existing goods 

and services become outdated. 

Technology makes certain professions unnecessary, 

but at the same time leads to the emergence of new 

activities. The systems interconnected with the 

agricultural industry affect education, government and 

business, and make significant changes to the actions of 

people, their behavior and social norms [2].  

New technologies affect absolutely all aspects of the 

development of the agricultural economy, from 

agricultural production to its sale to final consumers. 

2 Literature review  

In years ahead, the important changes are expected that 

will occur on Earth. According to the forecasts of 

demographic scientists, the population will overcome the 

8 billion, which causes a natural need for innovation at 

all stages of the food chain. In the context of climate 

change and water shortages [3, 4], new technologies will 

provide the ever-increasing food needs of people. The 

most significant technologies designed to solve the 

global problem of food independence of Russia [5] and 

import substitution of agricultural products under 

sanction conditions [6, 8]: 

1. “Digital twin”. It is a digital analogue of a 

business modeling its arrangement. In agriculture, the 

“twin” will reflect all aspects from soil quality and 

tractor driver skills to the cost of melons sold on the 

market. The obtained data will help to predict yield. 

Thus banks will be able to give loans to farmers for 

business development, even if they do not have a credit 

history [8]. 

2. “Blockchain.” Due to the Blockchain [9] and 

artificial intelligence [10], each participant in the supply 

chain will know exactly how many products need to be 

grown, ordered and shipped. As a result, food losses will 

be reduced and food will be fresher. 

3. "Pathogen Sensors." Analysts expect that after 5 

years, both food manufacturers and stores, and ordinary 

people will be able to detect pathogens in food using 

smart sensors. Devices will be either portable or built-in 

to countertops and mobile phones [11]. Mobile bacteria 

sensors will speed up pathogen tests from a few days to a 

few seconds. 

4. "Micro-biome card file." Food safety inspectors 

will receive a methodology for quick analysis of 

microbial genetics. With its help, they will be able to 

learn about food safety, as well as use microbes to 

protect foods. 

5. "Plastic preparation". All food packaging - from 

milk containers, cookie boxes, etc. - will be recycled. 
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Fundamentally new ways of recycling old plastic will 

appear. 

The ideology of the Internet of things is aimed at the 

improvement of the efficiency of the agrarian economy 

by automating processes in various fields of activity and 

excluding people from them [6].  

A generalized diagram of the Internet of things 

network is presented in Figure 1. 

 

 

Fig. 1. Generalized scheme of the Internet of things network, which can be used in agricultural economy 

The improvement of technological infrastructure and 

the use of huge databases of information caused a great 

digital transformation of our society [12]. 

If the last step of digitalization was based on the 

increase of Internet access for most consumers, the next 

step is distinguished by the integration of a wide range of 

digital services, goods and systems into the cyber-

physical system. The mix of online and offline worlds 

proves the future of the digital economy. 

It became possible with the help of some 

fundamental factors - the rapid spread of touch phones 

and huge databases of information. About 14 billion of 

mechanical devices, sensors are now using the Internet, 

and a double increase is expected by 2020. 99% of world 

information is already on the World Wide Web and more 

than 50% has an IP address. 

Despite numerous scientific publications and 

coverage of technologies related to the concept of the 

“Internet of things” by the media, this topic as a tool for 

the development of digital agricultural economy is not 

systematized and studied enough. 

3 Methodology 

During the research, standard testing methods were used 

that combined manual testing using automated tools. The 

devices and their components were evaluated on the 

basis of the specific vulnerabilities associated with each 

listed category. These studies were based on the analysis 

of the use of various devices of the Internet of things to 

increase the economic efficiency of agricultural 

production.  

The solution to the problem of the development of 

models and algorithms of information interaction in the 

Internet of Things networks formulated in the article is 

based on methods of system analysis, probability theory, 

random processes and mathematical statistics, numerical 

analysis, and simulation. 

4 Strategies and prospects for the 
development of the internet of things 
technology 

If the platform concept is developed and implemented 

mainly in the segment of trade and logistics, then in 

agriculture the driver of digital development is the 

concept of Industry 4.0 and the smart factory as the 

technological core of Industry 4.0. All the elements of 

the “Smart factory” are extremely automated. The 

specific gravity and significance of R&D in agricultural 

output is approaching the significance of R&D for 

complex technical products for individual orders [13]. 

The concept of the “Cyberphysical system” is close 

in meaning to the “Smart factory” technological concept 

of the “Cyberphysical system”, understood as a single 

complex of computing resources and physical processes. 

Cyberphysical systems include sensors, equipment, and 

information systems, covering both individual 

agricultural enterprises and food complexes that 

implement sequential redistribution in value chains [14]. 

The use of Internet of Things technologies will 

change the face of agrarian industries, both taking into 

account the economic component and from the point of 

view of consumer experience. In agriculture, human 

labor and errors will be minimized. 

5 Results  

The great future of using the “Internet of things” 

technology for the development of agro-industrial 

production is opened by the latest technologies such as 

the widespread use of “chips”. The specialists of San 
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Diego Wireless Center designed printed metal tags — 

chips that can be used to develop many agricultural 

subsectors. This technology is called LiveTag.  

The invention lies in the fact that the labels attached 

to the objects of agricultural production will be able to 

transmit a signal over a Wi-Fi network, connecting the 

Internet of things technology. Thus LiveTag technology 

can be adapted to the hydration monitor by attaching it to 

a container of water and use the sensor to control the 

consumption of water by farm animals. 

In addition it is assumed that LiveTag technology can 

be used to track human interactions with agricultural 

facilities. For example, LiveTag can potentially be used 

as an inexpensive way to assess soil moisture, the health 

status of farm animals and many other parameters of 

agricultural objects, control over which is necessary, but 

impossible without the use of modern technologies of the 

“Internet of things”. 

Another way to use the invention is labeling food 

products in retail stores in order to analyze big data 

about customer interests based and related products and 

their ultimate purchases for further optimization of the 

structure of the entire agro-industrial complex [15]. 

Instead of using cameras, stores can implement LiveTag 

as an alternative that offers customers more privacy. 

Within the framework of this research, it is impossible to 

demonstrate the full range of options for the functional 

use of the present invention. However, it is clear that 

there are a lot of them. 

The IoT technologies in agriculture will increase 

labor productivity and competitiveness of the industry, 

given the growing demand for agricultural products. 

“Smart farms” and greenhouses will increase 

productivity (through the use of seeds, agrochemicals, 

fertilizers and water “on demand” and their more 

efficient use), improve product quality, reduce fuel 

consumption for agricultural machinery and water on 

farmland, reduce crop loss during storage and 

transportation [16]. 

The minimum economic effect of introducing the 

Internet of Things technology in agriculture can reach 

469 billion rubles by 2025. First of all, this will happen 

due to the saving of costs for maintenance and repair of 

production assets, increasing the energy efficiency of 

industries, buildings and structures; optimization of 

transport and logistics flows; increase the efficiency of 

production processes. 

In agriculture, the IoT technology will enable the 

introduction of precise farming and significantly 

improve agricultural transport management. The key 

challenges for Russian farmers are the growth of national 

and international demand for agricultural products, as 

well as the need to increase labor productivity and 

competitiveness. However these challenges will 

inevitably be the driver of the industrial technological 

development [1]. 

In general, in the Russian Federation, taking into 

account both the general technological lag of the 

agricultural sector and the low level of labor 

productivity, the Internet of Things technologies are 

being introduced selectively and mainly by large players.  

A number of major Russian players claim that the 

Internet of Things technology will make a breakthrough 

in the industry and enter a new level of competition. 

Smaller companies evaluate the impact of technology in 

a significantly limited format, seeing in it a tool to 

reduce production costs. 

According to interviewed experts, the technology and 

monitoring techniques and precise farming technologies 

will have the greatest potential. In addition, the 

implementation of the Internet of Things technology will 

become a driver for the development of new related 

markets, such as the market for the production of 

unmanned aerial vehicles, drones, autonomous 

agricultural equipment, etc. [17]. 

6 Discussion  

Analyzing the dynamics of the development of 

innovative technologies related to the concept of the 

“Internet of things” for the development of the agrarian 

economy of Russia, there is an increase in the “digital 

gap” (a gap in digital education, in terms of access to 

digital services and products, as a result, a gap in the 

level of welfare) within countries as well as between 

countries. 

Nowadays, the digital economy is one of the priority 

areas of the Strategy for scientific and technological 

development of agricultural production in Russia. Full 

consistent digitalization of the Russian agricultural 

economy will become a platform for a qualitative change 

in its structure and long-term capabilities [12, 18]. The 

Government of the Russian Federation is preparing a 

program “Digital Economy” for the intensive 

development of digitalization in Russia. 

The program focuses not only on the basic 

components of digital economy, but also on the growth 

of private and public sector investments [19] in such 

promising areas as the Internet of Things, big data, and 

the development of IT products and services with high 

export potential.  

This will increase the share of digital economy to 

5.6% of GDP, as well as create large-scale intersectoral 

effects and real value added in the agricultural sectors up 

to 5-7 trillion rubles per year. 

7 Conclusion 

The technology of the “Internet of things” is not only 

technology, but also the basis of a new production 

system, a production philosophy for the development of 

the agro-industrial complex. Like any production system, 

the Internet of Things technology requires a significant 

transformation of methodologies, internal business 

processes, and the production and management culture 

of companies. 

Therefore, the main task during the introduction of 

the Internet of Things technology into the agricultural 

economy is not so much the transition to new technology 

and IT solutions as the change in business models.  

The technology of the “Internet of things” is 

recognized as priority in the development in terms of the 
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potential for changing the business models of 

agricultural producers and the agro-industrial complex as 

a whole. 
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