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Abstract. Today, a brand new strategy that can foster agricultural production is being shaped based on IT 

solutions. The paper characterizes the state and prospects for the development of digital farm management, 

the challenges of mastering digital innovations by agricultural enterprises and ways to tackle them at the 

present stage. A study is relevant due to the lack of a conceptual approach to the evolution of information 

digital systems in the sector of ameliorative economy in the context of growing requirements for 

environmental safety and competitiveness of agricultural production. The solutions to create a common 

information environment uniting an enterprise with suppliers of resources and consumers of products 

(services) are also increasingly relevant today. A methodological toolkit rests on some general scientific 

approaches, including analysis and synthesis, methods of deduction and systems analysis, cluster approach. 

After careful evaluation of automated processes at reclamation enterprises, there can be no doubt that it is 

necessary to improve the efficiency of information and technological support for management decisions by 

digital systems. The challenges are related to: lack of proper concept and methodology of modern digital 

systems, as well as procedures for the integration cooperation of information resources and a digital 

management system operations for managing them; unified algorithms for handling information; 

automation operations that meet the present management requirements; qualified experts encouraged to 

improve the use of digital technologies. The basic procedures for enhancing digital systems at enterprises 

include: analytical evaluation of current production situation, development of a functional design and model 

of the integrated digital system; creation of a mechanism for its implementation. In the process of 

transforming digital support for managerial actions, the following actions are possible: modification of the 

structure of existing processes; automation of conventional technological and organizational production 

procedures; alignment of existing processes subject to the technologies being integrated; identification of 

new opportunities for operations. 

1 Introduction  

The need for permanent improvement of information 

support for management decisions in the reclamation 

sector is due to a severe man-made effect it has on the 

properties of the most important natural components 

(soil fertility, water quality in water bodies, etc.) and a 

subsequent heavy price paid for incorrect decisions. 

Besides this, water reclamation enterprises are 

characterized by low implementation, utilization and 

update of information technologies for management as 

compared by successful enterprises of domestic 

economy and foreign countries, which is fraught with 

less reliable assessments of the ecological and economic 

efficiency of reclamation activities and the 

competitiveness of the enterprise [1]. 

The paper aims to work out recommendations for 

digital development of reclamation water enterprises 

with a priority digital support [2] of product life cycle 

management. 

The problem is addressed due to the lack of a 

conceptual approach to the evolution of information 

digital systems at organizations in the sector of land 

reclamation in the face of increasing requirements for 

environmental safety and competitiveness of agricultural 

production through the integration cooperation between 

organization management and functional subdivisions 

[3]. At present, to promote the development of the 

amelioration sphere, given the technological diversity of 

agricultural production, it is becoming more promising 

to establish integration structures being reclamation 

clusters in the regional farming sector. Moreover, it is 

increasingly relevant to come up with the solutions 

towards a single information space uniting an enterprise 

with resource suppliers and consumers of products 

(services) [4]. 

2 Materials and methods 

A methodological basis is made up of general scientific 

approaches, including analysis and synthesis, methods of 

deduction and systems analysis, cluster approach. Global 

and national experience in strengthening agricultural 
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production is directly related to information 

technologies, but in Russia this area is not given due 

consideration and is still “in the making” [5]. 

An example of successful implementation of 

information resources in the agrarian sector is the Food 

and Agriculture Organization of the United Nations. 

Since 1945, the latter has been engaged in global food 

security and agricultural development based on the 

necessary and reliable information, which contributes to 

making effective decisions and identifying the risks of 

environmental and economic decisions associated with 

the utilization of certain technologies [6]. 

Today, a Russian farmer finds it most intractable to 

obtain reliable information that encourage proper 

managerial and control actions timely and in due 

amount. Effective management of agricultural 

production is hampered by such problems as the lack of 

information about the region of agricultural production, 

the nature of land tenure and the lack of updated 

cartographic materials. 

The digital economy in Russia is reported to rest on 

effective infrastructure that creates enabling conditions 

for the innovative development of production; ensures 

the performance of “smart” enterprises, environmental 

security, cyber protection of the virtual space and a 

corporate equilibrium of business; include 

communication hardware, computer networks, data 

processing centers and a system of virtual organizations; 

provide new digital services to the state, business and 

citizens in reliable communications, computing power, 

information systems, services, digital platforms through 

domestic technologies, as well as collecting, transferring, 

storing and processing data. 

In modern agriculture, there are several priority areas 

for technological development and innovation [7]. 

- tillage; 

- farm machinery production; 

- kettle breeding and keeping; 

- soil irrigation and wetting; 

- harvesting and storage; 

- transportation and sale [8] 

The digital economy in Russia is reported to rest on 

effective infrastructure that creates enabling conditions 

for the innovative development of production; ensures 

the operation of “smart” enterprises, environmental 

security, cyber protection of the virtual space and a 

corporate equilibrium of business; include 

communication hardware, computer networks, data 

processing centers and a system of virtual organizations; 

provide new digital services to the state, business and 

citizens in reliable communications, computing power, 

information systems, services, digital platforms through 

domestic technologies, as well as collecting, transferring, 

storing and processing data. 

3 Results and discussion 

After careful evaluation of automated processes in place 

at reclamation enterprises, there can be no doubt that, 

given a growing focus for the effectiveness of 

management decisions, it is necessary to improve the 

integration of digital systems and technologies [9]. 

Automation largely includes only scattered fragments of 

production activities, focusing mainly on accounting 

applications and some routine automation. Physical 

depreciation of reclamation water facilities and the 

dilapidated equipment hinder the implementation of 

innovative digital technologies for monitoring and 

accounting for operations at reclamation facilities. 

Digital technologies used in the field of land 

reclamation are based on the software being replicated 

from overseas, which was developed for conditions other 

than domestic settings [10]. To readjust the borrowed 

software for automated production systems and adapt it 

to new production conditions, experts from the 

manufacturing and/or research companies are required to 

develop appropriate procedures, usually missing, which 

reduces the effectiveness of using the software, in some 

cases nullifying it. 

The disadvantages that significantly limit the use of 

digital systems for management also include costly 

development, which requires managers to thoroughly 

evaluate and take a balanced decision regarding the size 

of investments in digital technologies and their 

management [11]. 

The main challenges associated with a low effect 

from the use of digital technologies by industrial entities 

are attributed to: 

- the lack of a properly developed concept and 

methodology for the creation and subsequent 

implementation of digital systems at the enterprise, 

which does not contribute to the integrity of the 

information support system utilized; 

- a low level of interaction between information 

resources and a digital management system, which 

reduce the effectiveness of management decisions; 

- insufficient unification of digital corporate 

technologies for processing information, data storage 

standards and their inconsistency with world standards 

that restrain the integration of information resources at 

the corresponding hierarchical levels of corporate 

management [12]; 

- inconsistency of decision support system to modern 

management requirements, leading to a lower quality 

due to imbalance of production processes; 

- a dearth of efficient human capacities motivated to 

improve the use of digital technologies. 

In general, digital systems are created and 

implemented in the field of land reclamation through 

trial and error. There is an urgent need for a unified 

strategy aimed to develop digital technologies for the 

management of reclamation facilities, aligned with the 

strategy of informatization of business management level 

in the Russian Federation. 

A fundamental requirement for effective digital 

technology to be implemented at an enterprise is the 

definition of goals and objectives pursued by 

automation, the composition and structure of a unit being 

automated in its relationship with the production units of 

the organization, which guarantees the success of the 

digital management structure, since “chaos cannot be 

automated” [13]. 
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Table 1 shows a conceptual diagram of a digital 

enterprise management system. 

Table 1. Conceptual diagram of a digital enterprise 

management system 

Organisation management 

Functional 

subdivisions 

Technological 

processes 
Production units 

Enterprise digital management system 

Decision support system 

enterprise 

management 

system 

technology 

management 

system 

production 

management 

system 

 

A reliable integrated relationship between functional 

divisions creates necessary conditions enabling the 

development of a digital system. 

The digital system of an enterprise should be 

implemented based on the principles of unification and 

standardization of the information used (in format and 

content) and digital technologies it comprises, which 

ensures the interconnection of both digital support of 

production processes and production agents. 

Equally important is to think of a correct solution to 

the problem of interaction between software systems and 

digital technologies used for the effective impact of 

management decisions in specific production conditions, 

with the infrastructure for the development of a digital 

resource to provide the subsequent information support 

to production agents [14]: 

- to fully automate both main and auxiliary 

processes; 

- to integrate information processes; 

- to provide electronic support of processes. 

Consequently, digital enterprise management system 

should be structured by integrating access to information 

on technological processes and on items (services) being 

produced. The specified structure of digital systems 

implements the system and computer methods of 

regulating the competitiveness of an enterprise, ensuring 

the competitiveness of the created product throughout its 

entire life cycle, which is achieved by the efficiency of 

the interconnection of production processes within the 

enterprise, as well as between agents in the entire 

production chain [15]. 

Structuring and unification of information helps to 

reduce, almost completely eliminate, information 

“disorder” and communication barriers to regulate 

production and, as a result, to boost the effectiveness of 

digital operations related to the formation of production 

costs and properties of products. 

The integration of the specified principle of creating 

digital systems provides effective control over 

production and increases the response from the digital 

management system to changes in technological 

processes. Operational decision-making procedures 

reduce the time required to create information necessary 

for management, and increase the validity of managerial 

actions, which promotes the organization in the business 

environment, thereby increasing the competitiveness of 

the manufacturer of products (services) [16]. 

The core of the structural diagram of corporate 

digital systems in the proposed setting is a database that 

serves as a source of information for all functional 

divisions and services of the organization. It includes 

information on products (services), material, technical, 

financial and labor resources, qualifications of 

employees, production technologies and equipment, etc., 

which provides all necessary support for managerial 

actions aimed at solving operational, tactical and 

strategic production tasks in accordance with targets set 

by the enterprise. 

The digital decision support system exploited at the 

enterprise should evolve gradually with priority 

modalities to be shaped promising the maximum return 

on implementation, flexibly adjusting to the current 

features of production, economics, and policy in 

production, in the region and in the country.  

The basic procedures for creating and/or improving 

corporate digital systems include: 

- analytical evaluation of the existing production 

situation, product quality and competitiveness and the 

corresponding parameters of digital systems that offer a 

number of possibilities for solving future tasks; 

- development of the fundamental structure of the 

integrated digital system of the enterprise; 

- modelling of digital systems; 

- establishment of a mechanism for the 

implementation of digital systems [17]; 

- implementation of a digital systems model; 

- operation of the information and innovation system. 

In the process of transforming digital support for 

management actions, the following decisions are 

possible [18]: 

- restructuring of existing processes; 

- automation of traditional technological and 

organizational production procedures; 

- adjustment of current processes in accordance with 

the technologies being integrated; 

- quest for new opportunities and new company 

infrastructure; 

- improvement of certain production operations. 

Search for promising factors of digitalization in 

agricultural production resulted in the priority evolution 

areas that include [19]:  

- state-assisted establishment of a favorable 

environment for the development of digitalization of the 

farming industry [20]; 

- integration of IT innovations into a digital shell; 

- development of appropriate equipment; 

- availability of personnel with necessary 

professional expertise [21]; 

- promotion of subcontracting or outsourcing. 

This transformation of digital decision support 

system contributes to the creation of corporate digital 

systems that integrates traditional specialized systems for 

production automation (computer-aided design), 

generative planning system, enterprise resource planning 

system, computer-aided manufacturing, etc. 
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The block functional organization of digital systems, 

developed based on the above recommendations, 

provides the development of the database by attaching 

new data to existing ones without transforming the latter. 

Following the principle of permanent digital support for 

management decisions enhance the competitiveness of 

the organization through higher product quality and 

improved production costs [22]. 

4 Conclusion 

The coming era of digitalization of production processes 

requires a traditional enterprise to transform and use 

modern production technologies in light of growing 

competition and struggle for survival, which is 

associated with the integration of production equipment 

into a single network and the establishment of a 

supportive innovation infrastructure.  

The priority function of infrastructure is to solve 

common problems of innovative development, ensure 

access to resources, provide consulting and expert 

services, remove risks for participants in innovative 

activities. Enterprises gain access to additional space, 

assets and production and technological facilities, with a 

growing role of educational and research institutions as 

leading providers of innovations.  

Digitalization involves establishing an infrastructure 

of digital spatial trust necessary to exchange data 

between people, business and the state.  

A perspective direction of modern digitalization is 

the establishment of a “smart enterprise” that connects 

all systems on the basis of a single platform. This 

enterprise performs activities virtually “offline”, freeing 

a human from routine actions and the costs incurred for 

manual control of processes.  

The innovative development of the farming industry 

in Russia is slowing down due to the low level of 

technological equipment, the technological level of the 

industry and the insufficient level of staff qualifications. 

The general level of information processing by 

agricultural enterprises seems to be unsatisfactory for the 

following reasons: 

- low performance of business entities in the process 

of creating a material and technical base, promoting 

digitalization and the influence of the state on the 

economic situation; 

- lack of infrastructure to inform national 

agribusiness; 

- lack of interest from companies – users of 

information systems and their products due to 

unsatisfactory incentives to produce the latter. 

Special attention should be paid to the focus of the 

domestic industry and farming enterprises for the 

following areas of innovative development: 

- modification of the existing infrastructure; 

- application of product life cycle management 

(PLM) technologies; 

- implementation of product data management 

(PDM) technologies; 

- implementation of machine data collection (MDC) 

system; 

- utilization of analytical decision support systems; 

- adaptation of employees to innovations. 

Thus, a theoretical and organizational basis for the 

creation of an innovative generalized digital system of 

land reclamation production, which ensures its 

competitiveness, is becoming one of the priority tasks set 

by the management of the land reclamation industry. The 

lack of proper concept and experience in solving this 

problem, its topicality and practical significance 

determined the topic and main recommendations of these 

studies. 
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