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Abstract. The article presents indicators of the agricultural industry management system: doing business in 

a digital and technological transformation from the perspective of an ontological approach. It is important to 

note that it is impossible to transform under the requirements of the modern world without the introduction 

of innovation. However, innovation is always marked by financial costs and loss of time, which reduces the 

innovative activity of organizations in the agricultural sector, and, therefore, determines the diagnosis of 

innovation and investment policy. Forming an indicative methodology for justifying, measuring and 

developing the readiness of the agricultural sector’s management system to conduct entrepreneurship in the 

context of digital and technological transformation from the perspective of an ontological approach is 

evident as a process of formation and implementation of investment potential to ensure the release of 

innovative competitive products based on an advanced technology platform. 

1 Introduction  
The relevance of adopting the innovation and investment 

policy in ensuring the economic security of agricultural 

organizations in the agricultural sector is especially 

evident in due to the techno-economic modernization. 

The issues of development and implementation of 

innovation and investment policies at the mesoscale and 

microscale are focused on sustainable development and a 

resource-based approach to the final results of scientific 

research and experimental outcome at the initial stage of 

agricultural production. These guidelines make it 

possible to profit on the basis of expanding and updating 

the range of agricultural products, improving agricultural 

production technologies, management, as well as 

improving taste, avoiding the use of genetically modified 

organisms, increasing shelf life due to the 

implementation of new buildings, structures, 

installations and usage of different types of agricultural 

production. [Asriyants K.G., 2016; Melnikova Y.V., 

2020; Rogachev A.F., 2015; Rumbaeva N.N.,2007]. 

2 Discussion  
At all levels of the world economic system the 

development dialectic of innovative investment activity 

in the field of agricultural production is realized through 

the use of highly effective tools, when crisis phenomena 

intensify. Technologies of the modern theory of 

innovation, synergy, cybernetics, systems concepts, 

methodological developments in the project of 

automation and informatization of agricultural 

production concepts and the formation of ultra-efficient 

innovative investment production systems are also used. 

They are presented in the form of balanced coexistence 

of research and agro-industrial potentials [Shogenov 

A.M., 2004; Kunitsa M.N.,2017; Ganieva I.A., 2019; 

Gerasina Y.A., 2011; Makarova N.N.,2019]. 
The confirmation of innovation and investment 

policy’s directions is explained by statements about 

competitive advantages, not only in production, but also 

in the field of product marketing, which involves the 

development of the production infrastructure of the 

agricultural sector. Studies show that the forming and 

implementing of innovation and investment policy is due 

to competition. The transition to a new level requires not 

just improving the facility, but its development based on 

the use of new methods and principles, which indicates 

the importance of constantly improving  human 

resources by increasing its potential and introducing 

innovations in the organization of the agricultural 

industry [Gladysheva A.L., 2014; Salomatin V.A., 2011; 

Melnikova Y.V., 2020; Shcherbina T.A., 2019; 

Shokhnekh A.V., 2020]. 

Creating an indicative methodology for the 

justification, measurement and development of readiness 

of the agricultural sector’s management system to 

conduct business in the context of digital and 

        
ICEPP-2020

 E3S Web of Conferences 161, 0 (2020)2001  https://doi.org/10.1051/ conf/202016102001e3s

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 



technological transformation from the perspective of the 

ontological approach is considered as a fundamentally 

new approach to production, distribution, exchange, 

reproduction in terms of techno-economic modernization 

and is based on a specific example, idea or direction of 

activity, which should bring a financial, social or 

technological result to ensure the economic security of 

agricultural organizations. However, the study of 

innovation and investment activities of agricultural 

organizations presents a systematic request aimed at 

improving the technical and technological aspects, 

including the development of new trends in the 

infrastructures’ development, which take into account 

the effects of favorable and unfavorable factors of 

external influence and the internal environment. It is a 

socially loaded model of the economy built on 

innovation and investment activity and used in the 

practice of economically developed countries that 

provide fairly high standards of social guarantees. 

It  should be noted that the innovation and investment 

policy meets international and national environmental 

safety requirements that have been stated in international 

agreements such as: 1) Rio Declaration on Environment 

and Development: adopted by the UN Conference 

Environment and Development, Rio de Janeiro (June 3-

14, 1992); 2) Johannesburg Declaration on Sustainable 

Development: adopted at the World Summit on 

Sustainable Development [Johannesburg, South Africa, 

August 26 - September 4, 2002 

http://www.un.org/ru/documents/decl_conv/decl_enviro

nment.shtml] [Melnikova Y.V., 2020; Shokhnekh A.V. 

2019; Shokhnekh A.V., 2020]. 

Also Russia has determined the directions of state 

policy in the field of environmental safety until 2030. 

The key goal of constructing a system of measures and 

indicators in the innovation and investment policy of 

agricultural organizations in the agricultural sector is to 

ensure the environmental and economic security of 

sustainable development of the economy.  

The priority tasks of the system of measures and 

indicators in the innovation and investment policy of 

agricultural organizations in the agricultural sector: 

1) determining of environmental and economic safety 

criteria for sustainable development of the global 

economy; 

2) building a country's balance for environmental and 

economic security of sustainable development of the 

national economy; 

3) creating innovative investment policies of 

agricultural organizations for the sustainable 

development of the regional economy; 

4) allocating negative externalities caused by the 

innovation and investment policy of agricultural 

organizations in the agricultural sector, which are 

external effects that reduce the welfare of third parties 

(heavy traffic, usage of natural, water and land resources 

in the production process causes pollution of air, water, 

land and waste accumulation); 

5) highlighting the positive externalities caused by 

the innovation and investment policy of agricultural 

organizations in the agricultural sector, which are 

external effects that increase the welfare of third parties 

(economic entity’s investments in drainage facilities, 

which controls the flow of water, construction of the 

road, construction of lightning conductors); 

6) forming criteria for temporal externalities 

(temporary, historical) due to the innovation and 

investment policy of agricultural organizations in the 

agricultural sector for the sustainable development of an 

innovative population, without reducing the resource 

capabilities of the following generations: 

- implementing of negative external restrictions to the 

future generation by the innovative population: reduction 

of oil and gas reserves, minerals, depletion of 

agricultural land, which determine significant energy and 

food difficulties in the future; 

- transfering of positive temporal externalities lies in 

the technological development of scientific 

achievements, namely the use of solar, water, wind 

energy, magnetic energy; 

7) creating criteria for interindustry externalities, due 

to the innovation and investment policy of agricultural 

organizations in the agro-industrial complex, where 

resource-processing and environmental exploiting 

sectors cause significant damage to other sectors of the 

economy; 

8) forming global externalities criteria, due to the 

innovation and investment policy of agricultural 

organizations in the agricultural sector, manifested in 

transboundary pollution of neighboring states (emissions 

of chemical compounds, pollution of rivers, air, changes 

in sea level, sharp fluctuations in climate change); 

9)  creating criteria for meso-externalities, due to the 

innovation-investment policy of agricultural 

organizations in the agricultural sector in transboundary 

pollution of neighboring regions at the mesoscale 

(emissions of chemical compounds, pollution of rivers, 

air; for example, regions located in the upper riverbed 

countries must bear the additional costs of water 

purification of the "lower" regions; 

10) forming criteria for local externalities, called 

within the scope of the study, due to the innovation and 

investment policies of agricultural organizations in the 

agricultural sector (economic entities, the population, 

natural objects, resources, and so on). 

3 Materials and methods
To test the proposed hypothesis, a statistical analysis and 

synthesis of ontological approaches to innovation and 

investment policy are used in order to determine the 

dependence of various indicators of innovation and 

investment policies of agricultural organizations on the 

level of digitalization of the market environment. It is 

advisable to synthesize financial and non-financial 

components according to the indicated criteria. So, (non-

financial) reporting system is formed to ensure the 

innovation-investment policy of agricultural 

organizations in international practice. It presents 

environmental, economic and social guarantees. Such 

environmental, economic and social guarantees are 

confirmed by auditors. These statements are a part of the 
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consolidated sustainable development reporting system 

(GRI - Global Reporting Initiative). 

Defining a system of measures and indicators of 

innovation and investment policy of agricultural 

organizations in the agro-industrial complex is necessary 

for further analysis and synthesis in the process of 

forming sub-accounts, as an obligatory component of 

financial reporting. Sub-accounting system will allow 

collecting of classified data to manage and ensure 

innovation and investment policy. It is expedient to 

single out subjects and objects and give their 

characteristics for further research on methods for 

achieving the goal and solving problems. 

4 Research part
Managing and ensuring innovation and investment 

policy of agricultural organizations in the agricultural 

sector involves reducing environmental impacts, 

including a certain level of resource extraction, heat, 

radiation, pollution of the natural environment, which 

will mitigate the consequences for all living organisms 

as on a specific territory, and for the entire ecosystem. 

Currently, there are four distinguished types of 

damage from negative impacts in the classification of 

ecosystem impacts (Figure 1). 

The analysis of possible directions of the innovation and 

investment policy of agricultural organizations revealed an 

institutional characteristic, which is marked by tracing and 

copying the successful experience of developed countries, as 

well as constructing a new project that takes into account the 

internal conditions of innovation programs. 

The solution of these problems must be carried out with 

participation of the state, which should apply risk 

minimization mechanisms in violation of the ecosystem 

balance. Ensuring ecological balance is one of the important 

functions of the state and the world community. Therefore, 

the budget formed to implement the state functions should 

take into account the system of measures and indicators in the 

innovation and investment policy of agricultural 

organizations. 

To determine the indicators, it is important to take into 

account that sustainable agricultural development should go 

along the innovative direction to profitability [Saifetdinov 

A.R., 2018; Grudkina T.I., 2014; Taroyan V.M., 2015; 

Dryomina G.A., 2012; Rogachev A.F., 2018]. Such 

indicators can be distinguished into groups, each of which 

reflects their essential characteristic (figure 2). 

The presented elements of innovation and investment 

policy allow developing a system of indicators in the 

innovation and investment policy of agricultural 

organizations: 1) indicators of the ontology and methodology 

of innovations in agricultural activity; 2) indicators of 

ontology and methodology of investment design in 

agricultural activities; 3) indicators of ontology and 

methodology of innovation and investment policy in 

agricultural activities [Melnikova Yu.V., 2019, Shokhnekh 

A.V. 2019; Shokhnekh A.V., 2020]. 

5 Final part
1. Indicators of ontology and methodology of 

innovations in agricultural activity. The presented 

indicators of ontology and methodology of innovations 

in agricultural activity analyze innovative projects 

according to the following content: 1) the presence of 

completely new or “well” forgotten old ideas that were 

not implemented due to the lack of mass knowledge, 

skills at a cognitive level; 2) the presence of mechanisms 

to simplify the process, reducing the number of 

Fig. 1. Results of the impact of negative factors on the ecosystem indicator system (Source: compiled based on the study of the 

theory [Melnikova Yu.V., 2019, Shokhnekh A.V. 2019 Shokhnekh A.V., 2020]).
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operations in technological production; 3) the presence 

of a mechanism that reduces the risks of the influence of 

weather conditions (nature and climate features); 4) the 

presence of a mechanism that reduces the level of 

applied physical force by working resources to the 

means of labor in the process of agricultural production; 

5) the presence of a mechanism that provides a route for 

a year-round production; 6) the presence of a mechanism 

for the deep processing of products with aimed at 

resource conservation and modification; 7) the presence 

of cognitive digital technologies in the management of 

agricultural production in the agricultural sector; 8) the 

Fig. 2. Groups of indicators of innovation and investment development of agricultural organizations for indicative methods

(Source: compiled based on the study of theory and practice).
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presence of a mechanism that increases production 

performance in the agricultural sector; 9) the presence of 

a mechanism that enhances positive externalities; 10) the 

presence of a mechanism that decreases negative 

externalities; 11) the presence of a mechanism that 

builds the logic and evidence of indicators of causal 

analysis and synthesis; 12) the presence of a mechanism 

that grades the risks of strategic drift. 

Indicators of ontology and methodology of an 

innovative project in the agricultural industry are 

presented in table 1. 

2. Indicators of ontology and methodology of 

investment design in agricultural activity can be formed 

as the following: 1) the presence of a logical project 

structure: hypothesis - relevance - goal and objectives - 

innovativeness - production process - digital technology; 

the project should have a completely new or “well” 

forgotten old idea; 2) the presence of a mechanism that 

minimizes risks in the process of implementing an 

innovative project; 3) the presence of a mechanism to 

ensure food safety; 4) the presence of a mechanism that 

provides profit - the profitability of the project (sufficient 

and high); 5) the presence of a mechanism that ensures 

the possible implementation: resource security; territorial 

predisposition or strategic importance; 6) the presence of 

a mechanism that provides the ability to competently 

support business and labor resources; 7) the presence of 

a mechanism that provides high-quality contractual 

compilations between the subjects of an innovative 

project; 8) the existence of a mechanism that provides 

additional positive benefits or externalities; 9) available 

regional support and patronage of the project by the 

state; 10) the existence of a mechanism to ensure ethnic 

and territorial demands; 11) the possibility of obtaining a 

franchise for innovative techniques and production 

technologies; 12) the presence of a mechanism that 

provides tax preferences and benefits for the 

development of production in the area. 

Table 1. Indicators of ontology and methodology of an innovative project in the agricultural industry. 

№ 
пп 

 Rank Indicators Characteristics 

1 1 (10%) Inno_1 Completely new or “well” forgotten old ideas that were not implemented due to the lack of 

mass knowledge, skills at a cognitive level 

2 1 (10%) Inno_2 Simplify the process, reducing the number of operations in technological production 

3 2 (9%) Inno_3 Reduces the risks of the influence of weather conditions (nature and climate features) 

4 2 (9%) Inno_4 Reduces the level of applied physical force by working resources to the means of labor in the 

process of agricultural production 

5 2 (9%) Inno_5 Provides a route for a year-round production 

6 3 (8%) Inno_6 Deep processing of products with aimed at resource conservation and modification 

7 3 (8%) Inno_7 Cognitive digital technologies in the management of agricultural production in the agricultural 

sector 

8 3 (8%) Inno _8 Increases production performance in the agricultural sector 

9 3 (8%) Inno _9 Enhances positive externalities 

10 4(7%) Inno_10 Decreases negative externalities 

11 4(7%) Inno_11 Builds the logic and evidence of indicators of causal analysis and synthesis 

12 4(7%) Inno _12 Grades the risks of strategic drift 

 Total 100% 

Source: compiled based on the study of theory and practice. 

Table 2. Indicators of ontology and methodology of investment design in the agricultural industry. 

№ 
пп 

Rank Indicators Characteristics 

1 1 

(10%) 

Invst 1 Logical project structure: hypothesis - relevance - goal and objectives - innovativeness - 

production process - digital technology; the project should have a completely new or “well” 

forgotten old idea 

2 1 (10%) Invst 2 Minimization of risks in the process of implementing an innovative project 

3 2 (9%) Invst 3 Ensuring food safety 

4 2 (9%) Invst 4 Providing profit - the profitability of the project (sufficient and high) 

5 2 (9%) Invst 5 Possible implementation: resource security, territorial predisposition or strategic importance 

6 3 (8%) Invst 6 Ability to competently support business and labor resources 

7 3 (8%) Invst 7 Providing high-quality contractual compilations between the subjects of an innovative project 

8 3 (8%) Invst 8 Additional positive benefits or externalities 

9 3 (8%) Invst 9 Regional support and patronage of the project by the state 

10 4(7%) Invst 10 Ensuring ethnic and territorial demands 

11 4(7%) Invst 11 Possibility of obtaining a franchise for innovative techniques and production technologies 

12 4(7%) Invst 12 Provides tax preferences and benefits for the development of production in the area 

 Total 100% 

Source: compiled based on the study of theory and practice. 
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Indicators of ontology and methodology of 

investment design in the agricultural sector are presented 

in table 2. 

3. Indicators of ontology and methodology of 

innovation and investment policy in agricultural 

activities. It is essential to study synthetic indicators that 

combine all aspects and problems of investing of an 

innovative project, which is supposed to be 

implemented. At this stage, the following components 

are subject to diagnosis: 1) the presence of a logical 

structure of the innovation and investment project, which 

reflects a completely new or “well” forgotten old idea; 

the consistency of such attributes of investment work as: 

hypothesis - relevance - goal and objectives - innovation 

- production process - digital technology - project 

lifetimes - life cycle stages - liquidation techniques or 

project modernization - control of liquidation results or 

project modernization; 2) the presence of mechanisms to 

simplify the process (reducing the number of operations 

in agricultural production); focus on minimizing risks in 

the process of implementing an innovative project; 3) the 

presence of a mechanism that reduces the risks of the 

impact of weather conditions (nature and climate 

features), ensuring national food security; 4) the 

presence of a mechanism that decreases the level of 

applied physical force by labor resources to the means of 

labor in the process of agricultural production, while 

increasing profitability from a sufficient level to high; 5) 

the existence of a mechanism that provides routes to 

year-round production with confirmed certainty and 

availability of the necessary resources, as well as the  

area disposition or strategic importance of the innovation 

project; 6) the presence of a mechanism that provides 

deep (non-waste) processing of products aimed at 

resource saving and modification based on the 

availability of competent support with labor resources; 

7) the presence of cognitive digital technologies in the 

management of agricultural production on the basis of 

high-quality contractual compilations between the 

subjects of the innovation project; 8) the presence of a 

mechanism that increases agricultural performance in the 

agro-industrial complex upon receiving additional 

effects (externalities); 9) the presence of a mechanism 

that enhances positive externalities that determine 

benefits for third parties, providing regional support and 

patronage of the project from the state in the process of 

implementing an innovative project; 10) the existence of 

a mechanism that reduces negative externalities that 

determine damage to third parties ensuring ethnic and 

area requests; 11) the existence of a mechanism to 

Table 3. Indicators of ontology and methodology of innovation and investment policy in agriculture. 

№ 
пп 

Rank 
(%) 

Indicators Characteristics 

1 1 

(10%) 

Inno-Invst_1 Logical structure of the innovation and investment project which reflects a completely new 

or “well” forgotten old idea; the consistency of such attributes of investment work as: 

hypothesis - relevance - goal and objectives - innovation - production process - digital 

technology - project lifetimes - life cycle stages - liquidation techniques or project 

modernization - control of liquidation results or project modernization 

2 1 (10%) Inno-Invst _2 Simplify the process (reducing the number of operations in agricultural production); focus 

on minimizing risks in the process of implementing an innovative project 

3 2 (9%) Inno-Invst _3 Reduces the risks of the impact of weather conditions (nature and climate features), 

ensuring national food security 

4 2 (9%) Inno-Invst _4 Decreases the level of applied physical force by labor resources to the means of labor in 

the process of agricultural production, while increasing profitability from a sufficient level 

to high 

5 2 (9%) Inno-Invst _5 Provides routes to year-round production with confirmed certainty and availability of the 

necessary resources, as well as the  area disposition or strategic importance of the 

innovation project 

6 3 (8%) Inno-Invst _6 Provides deep (non-waste) processing of products aimed at resource saving and 

modification based on the availability of competent support with labor resources 

7 3 (8%) Inno-Invst _7 Providing cognitive digital technologies in the management of agricultural production on 

the basis of high-quality contractual compilations between the subjects of the innovation 

project 

8 3 (8%) Inno-Invst_8 Increases agricultural performance in the agro-industrial complex upon receiving 

additional effects (externalities) 

9 3 (8%) Inno-Invst_9 Enhances positive externalities that determine benefits for third parties, providing regional 

support and patronage of the project from the state in the process of implementing an 

innovative project 

10 4(7%) Inno-Invst_10 Reduces negative externalities that determine damage to third parties ensuring ethnic and 

area requests 

11 4(7%) Inno-Invst_11 Ensures the consistency and evidence of causal analysis and synthesis of ethnic and area 

issues with the possibility of a franchise on agricultural technology for the production of 

the ongoing project 

12 4(7%) Inno-Invst_12 Provides mitigation the risks of strategic drift with the possibility of registration or 

adoption of tax preferences 

 Total Rank 4 (100%) 

Source: compiled based on the study of theory and practice. 
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ensure the consistency and evidence of causal analysis 

and synthesis of ethnic and area issues with the 

possibility of a franchise on agricultural technology for 

the production of the ongoing project; 12) the existence 

of a mechanism to mitigate the risks of strategic drift 

with the possibility of registration or adoption of tax 

preferences. Indicators of ontology and methodology of 

innovation and investment policy in the agricultural 

sector are presented in table 3. 

Diagnosis is drawn up in the expert’s working paper 

“Diagnosis of innovation and investment policy in the 

agricultural sector”, which has three possible answers to 

the question posed: “yes”, “partly”, “no”.  

6 Conclusion
The innovation and investment policy of agricultural 

organizations is a focused activity aimed at solving the 

problems of the agro-industrial complex, to achieve and 

implement generally significant goals, expressing 

dominant priorities and values of adopting innovative 

investment tools. The development of a system of 

indicators in the management of innovation and 

investment readiness in the context of digital and 

technological transformation from the perspective of an 

ontological approach will make it possible to control the 

process of achieving specific goals of production and 

sales of agricultural products, using new technologies, 

relying not only on our own resources, but also on 

attracted investments. 
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