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THE OPTIMIZATION OF COMPETITIVE ADVANTAGES OF BUSINESS ENTITIES 
ACCORDING TO THE CRITERIA OF ECO-EFFICIENCY OF PRODUCTION SYSTEMS 

 
The main approaches to optimizing the competitive advantages of economic entities in Ukraine in terms of 

implementing the main provisions of the sustainable development concept, taking into account the criterion of 
environmental efficiency of these processes have been considered. The criterion of eco-efficiency has been 
recognized as a key one both at the present stage of formation and development of the domestic market of 
environmentally-friendly commodities and in the long run. The dynamics and main directions of the processes of 
the greening the functioning of economic entities by industry have been studied. The mechanism for elaborating 
the strategy of economic entities development for the production and sale of environmentally-friendly commodities 
(provision of relevant services), a procedure and algorithm for certification of economic entities by the criterion 
of environmental efficiency of domestic production systems in accordance with international standards have been 
conceived. 

Key words: competitive advantages, eco-efficiency, production system, business entity, product, 
environmental cleanliness, market. 

 
Introduction. The current conditions of domestic economic entities performance are determined 

by large-scale and comprehensive globalization and integration processes. Global trends in the greening 
of production, on the one hand, and the processes of further market transformation, modernization of 
consumption, on the other hand, determine their divergent and contradictory impact on the stability of 
socio-economic systems within a single national market space. 

Consolidation and expansion of the segment of commodities and services sales on the world 
market are possible only in case of strict compliance with environmental requirements and standards 
established at the global level. Thus, ensuring and maintaining competitive advantage in the long run is 
possible, according to the authors of the monograph [8], provided that the criterion of eco-efficiency of 
production systems is observed. Thereby, the chosen topic of scientific research, the main results of 
which are presented in this article, is of current interest and relevant. 

The procedure for making strategic decisions in the field of the greening of production processes, 
ensuring a certain level of their environmental efficiency, as one of the key criteria determined by many 
factors for the competitive advantage for managers of enterprises and organizations and depends on a 
number of dialectically related indicators. It has to be noted that the criteria of eco-efficiency are one of 
the most effective levers of providing competitive advantages [2, 8]. 

Literature review. The formation of eco-efficiency of production systems is one of the most 
important, in our opinion, components of effective implementation of the principles of the sustainable 
development concept.  

Conceptual bases of sustainable development management of separate business entities based on 
the principles of greening and eco-efficiency are presented in the works of S. Ilyashenko [5], 
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O. Korintseva [4], L. Melnyk [7], L. Miroshnyk, O. Miroshnyk [ 4] O. Prokopenko [5], V. Sabadash [4], 
A. Sadekova [9], S. Kharichkova [11] and others. 

It is worth noting a number of authors who have paid attention to the problems of market greening 
on the basis of improving the eco-efficiency of production systems [1; 2; 6; 8; 10]. However, the dynamic 
changes in the market environment need to study these processes in terms of optimizing competitive 
advantages namely, the environmental efficiency criterion. 

However, the importance to take into account national and sectoral approaches to the system of 
market participants development requires further study of the systemic greening of production, ensuring 
its environmental efficiency, further organization and development of the market of environmentally-
friendly commodities (EFC) on the principles of its components interaction. 

The purpose of the article is to study the main theoretical and methodological approaches and 
formulate practical recommendations for optimizing the competitive advantages of Ukrainian businesses 
in the market of environmentally-friendly commodities (internal and external) by the criterion of eco-
efficiency of production systems. 

Results and discussion. Identifying key conditions for stable operation of the production system 
on the basis of legal, environmental and technical and economic criteria is usually difficult, as 
optimization of one of the above parameters may be unacceptable due to imperfections in the price 
system and calculation methods shortage of raw materials and energy, specifics of the economic 
mechanism of settlements between suppliers and commodities consumers, as well as other reasons 
independent of economic entities [8]. 

Environmentally hazardous production systems are characterized by the fact that they are of high 
risk. Obtaining and producing quality products in such systems become problematic and uncertain and 
unstable. In these systems, the relevant productions, which are characterized by significant material, 
financial and other costs, are described by high accident rate and low environmental safety. All this 
limits the use of traditional decision-making methods based on the principles of reasonable sufficiency 
and in fact encourages managers and service personnel to perform work with a minimum failure 
probability. 

A significant disadvantage of traditional indicators for measuring the efficiency of production 
processes is that they do not take into account the environmental and resource effects of production. The 
need to take into consideration the environmental factors in the decisions made by economic entities and 
in a comprehensive assessment of their effectiveness is reflected in the concept of eco-efficiency 
(EcoEf), according to which the authors offer its calculation as follows: 

                                   (1) 

- eco-efficiency of production systems;  
VA  value added; 
PR  pollution and resources added. 
 
It is necessary to consider possible economic and mathematical models for optimizing the range 

of enterprises on the criterion of eco-efficiency. It is important to enter variables and have the following: 
- the number of units of the i-th EFC; 

xi - the number of units of the i-th product that do not belong to the EFC market; 
It is necessary to consider: 
rji  the amount of j-th resource required to produce a unit of i-th product that does not belong to the EFC 

market; 
 the amount of resource j-th type required for the production of the unit of the i-th environmentally-

friendly commodities; 
n  the number of commodities produced at the enterprise; 

 the number of environmentally-friendly commodities produced at the enterprise; 
n  number of resources: 
i  type of commodities; 
j  type of resource; 

profit brought by the unit of the i-th EFC; 
 damage caused by the unit of the i-th EFC; 
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 profit by a unit of the i-th product that does not belong to the EFC market; 
contingent damage caused by a unit of the i-th EFC that does not belong to the EFC market;

 the lower limit of production of the i-th EFC; 
 the upper limit of production of the i-th EFC; 

Lgri  the lower limit of production of the i-th product that does not belong to the EFC market; 
Ugri  the upper limit of production of the i-th product that does not belong to the EFC market; 
Rj  resources of the j-th type, which enterprises have. 
 
Given the notation entered, one can set restrictions: 
 

Lgr  Ugr                       (2) 
Lgri i  Ugri                                     (3) 

                                              (4) 

 

Constraints (2) and (3) set the limits of variables change. Constraint (4) sets restrictions on resource 
sharing. The criterion of eco-efficiency is used as an objective function. 

For instance, for the enterprise of JSC "Vasylkivsky Refrigerators Plant" certain types of 
refrigerators can be considered as commodities. Resource constraints are related to raw materials and 
lack of funding [2]. 

According to the author's approach, the formal conditions of market perception of environmental 
innovations can be written as follows: 

1. Coc - Cei > 0; Bip, > 0. 
2. Coc - Cei >0; As >0. 
3. Coc - Cei <0; Bip - (Cei - Coc)>0.                                   (5) 
4. Coc - Cei < 0; As > 0. Bip > (Coc - Cei) + Cei. > 0. 
 

where Coc - the cost of consumption of ordinary commodities;  
Cei - the cost of consuming environmental innovations;  
Ciei - the cost of state (regional) incentives for environmental innovation;  
Bip - the advantages of an innovative product, significant for the consumer;  
As - socially significant advantages of the innovative goods. 
 
The proposed dependencies (1) allow formal procedures to assess the market prospects of 

environmental innovations as the most important element of the EFC market and the adequacy of 
individual consumer preferences, reasonably plan costs (Coc) for state or regional stimulation of 
production and consumption of socially significant environmental innovations. 

Producers of eco-innovation have to take into account the impact of environmental pressure and 
environmental involvement factors when assessing their chances of market success. In particular, such 
as legal restrictions, requirements of national and international standards, cost-effectiveness, 
environmentally oriented public actions, environmental awareness of society and etc. 

However, there are radical environmental innovations that have no direct analogues. For this type 
of innovation (including environmental) according to [3; 10] it is recommended while analyzing demand 
and assessing market prospects to take into consideration the following factors: critical level of consumer 
capital, critical assignation of commodities, critical minimum income, critical level of risk, critical 
amount of consumer free time. The speed of overcoming these barriers affects the time required to 
introduce eco-innovation to the market, the initial stage of the demand formation and sales growth. 

market's perception of radical environmental innovations are as follows: 
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Nc, Lcs, Lci, Lcr, A t - actual values, respectively: number of consumers (consumer capital), level of 
commodities suitability, level of consumer income, level of consumer risk, amount of consumer free time; 

Nccr, Lcacr, Lcicr, Lcrcr, A tcr - critical values, respectively: the number of consumers (consumer capital), 
the level of assignation of commodities, the level of consumer income, the level of consumer risk, amount of 
consumer free time. 

 

The obtained results make the theoretical and methodological basis more profound for assessing 
the sufficiency of the EFC market potential for the perception of environmental innovations; allow 
planning activities for regional or state support, as well as increasing the degree of validity and chances 
for environmentally-oriented innovation projects to be successfully implemented. 

For the formation of the domestic market of environmentally-friendly commodities, it is necessary 
to create an adapted regulatory framework to stimulate producers, creating a competitive environment. 
In the diagram of Figure 1, the authors present the mechanism for elaborating the strategy for the 
economic entities development of EFCs production. 

 

 
Fig. 1. The mechanism for eleborating the strategy for the economic entities development 

for the production and sale of environmentally-friendly commodities 
Source: developed by the authors 
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The strategy, in this case, is presented as a generalized model of actions necessary to achieve the 
goal. Influences of strategic character have to be carried out according to a certain algorithm, which is a 
logical sequence. In relation to market participants, the development strategy of the production 
organization and sale of EFCs is based on the assessment of strategic alternatives, taking into account 
the influence of external factors. It is necessary at the legislative level (based on the experience of other 
countries) to prepare and thus protect its own consumer and producer from spontaneous market 
penetration of environmentally hazardous products (GMS). 

As a positive example, Ukraine is actively pursuing measures to implement international 
environmental standards in order to prepare Ukrainian enterprises for the strict rules of international 
trade, realizing that the presence of a certified environmental management system can become an 
integral part of Ukraine's strategic partners to purchase Ukrainian goods. Derzhkomstat of Ukraine was 
the first among the CIS countries to prepare for direct implementation the international standards ISO 
14001, 14004, 14010, 14011, 14012 which establish general rules of environmental management, 
principles and procedures of environmental audit and standardized criteria for environmental auditors. 

However, these regulations are voluntary. It is essential to note that the environmental 
management system is not sufficiently implemented in domestic enterprises. From this point of view, 
domestic producers can hardly be considered competitive in the world market. Ukraine must consciously 
and preparedly integrate into the world community. To this end, a package of documents has to be 
developed and adopted at the state level, which ensures further harmonious (taking into account 
environmental and economic factors) integration of Ukraine into the WTO and promoting the attraction 
of environmentally-oriented international investments into the country's economy. 

The authors considered the process of formation and development of the market of ecological 
commodities in the context of the general greening of production. This allowed moving to the dynamic 
characteristics of the development process and summarizing their results in table 1. 

Table 1  
Dynamics of characteristics of the greening process of production systems 

Process 
characteristics 

Changing 
characteristics over 

time 

The past situation The current 
situation 

The future 
situation 

Management 
tools 
 

Local market 
management tools 

Corporate rules Decision-making 
rules, the concept of 

environmental 
management 

Fighting the 
effects of 
pollution 

Market management 
tools 

Environmental 
legislation 

Underestimation of 
the role of the 

greening 

Forecasting the 
processes of the 

greening 
development 

Markets management 
tools 

International 
agreements, norms 

and standards 

Solutions to current 
environmental 

problems 

Pollution 
prevention 

Stakeholders Individuals, firms are 
sometimes local 

authorities 

Authorities. Non-
governmental 
organizations 

Consumers and 
individuals. 
International 
organizations 

Public authorities. 
Non-governmental 

and other public 
organizations, 
consumers, 
investors 

Possible 
consequences 

Local pollution, 
depletion of natural 

resources 

Regional, national 
environmental 

problems 

Global national and 
regional 

environmental 
problems 

 

Source: developed by the authors. 
 
From the point of view of the ecological business development, the formation of the market of 

ecological goods, works and services, it is important to consider the specificity of the economy branch. 



ISSN 2707-5036 . 2020 2

30 

It is known that any production is the biggest polluter of the environment and consumer of the 
main part of natural resources. Therefore, historically, the first steps in the greening of development 
were taken, namely, wastewater treatment, control of industrial waste and emissions into the atmosphere, 
energy and resource conservation measures, and later - the introduction of low-waste and free-waste 
technologies and others. In Table 2, based on materials [7], the authors show the directions of the process 
of greening the economy by individual industries on the example of trade and services. 

One of the main directions of the greening of production is the restoration and modernization of 
fixed assets of enterprises, reducing the degree of their negative impact on the environment. This is 
especially of current interest for Ukraine, where the operation of equipment, including treatment, in the 
basic industries and transport sector reaches 70-80%. 

The main obstacle to the development of the ecological commodities market in Ukraine is weak 
legal regulation, including the lack of a legally established concept of ecological commodities, as well 
as a system of technical regulations and national standards for the greening of agriculture and production 
of ecological commodities. 

Table 2  
The main directions of the processes of the greening the functioning of business entities on a 

sectoral basis 
Industry The main directions of greening 
Utilities system -modernization of existing and introduction of new types of fixed assets, types of raw 

materials, heat supply technologies, energy and other types of utilities; -radical 
restructuring of the processes of collection and utilization of household waste; 
-implementation of more architectural and planning decisions in urban construction; 
- control over noise sources, electromagnetic and radiation, vibration, etc. 

Trade - Introduction of environmentally-friendly and safe types of packaging; 
- Improving architectural and planning decisions when placing trade objects. 

Recreational 
complex 

- Improvement and modernization of existing health resorts and rest homes;  
- Expansion of the network of recreational facilities, prevention of "overload" of nature; 
- Introduction of the most environmentally-friendly methods of combating 
environmental pollution in recreational areas; 
- Administrative and economic measures to reduce economic activity and construction 
in recreational areas. 

Source: developed by the authors 
 
In this regard, the environmentally-friendly commodities certification procedure has been 

proposed. Based on foreign and domestic experience, the procedure for product certification in the 
technological chain (Fig. 2) may include the following elements. 

 

 
Fig. 2. Procedure for certification of business entities by the criterion of eco-efficiency of 

production systems 
Source: developed by authors 
 
According to the proposed procedure for business entities certification (Fig. 2) by the criterion of 

eco-efficiency of production systems, the authors propose the algorithm for this process (Fig. 3). 

Product certification 
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production process 

Manufacturer company Trade intermediaries 
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Fig. 3. Algorithm for business entities certification by the criterion of the production 

systems efficiency 
Source: developed by authors 
 
Due to the exacerbation of environmental problems in the world economy, certification of products 

for compliance with international environmental standards is becoming increasingly important. Exports 
from countries with effective environmental policies tend to grow rapidly. The world market of 
environmentally-friendly commodities is being formed and actively developing. 

International organizations are still developing a single international classification of this market 
and common criteria for the concept of "environmentally friendly goods". However, the influence of 
environmental factors on competition, on international trade development and export production is 
becoming one of the dominants of the XXI century. 

Countries with the strictest environmental standards are also the most competitive ones. Therefore, 
the World Industrial Conference on Environmental Management and the Council of Entrepreneurs for 
Sustainable Development, which takes into account the environmental component, were originated. For 
their members (initially, the Council included 50 leading companies from developed countries) they set 
higher environmental standards [8]. 
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Certification allows getting complete and accurate information about the production of EFC at all 
stages, gives consumers a guarantee of compliance with norms and standards that confirm the 
environmental friendliness of the product. There are already many multilateral and bilateral international 
agreements and treaties on environmental security. Thus, the WTO Committee on Trade and 
Environment establishes the relationship between the principles and objectives of trade policy of 
individual countries and the provisions of international treaties and agreements on environmental 
protection. In the conditions of economic globalization processes and aggravation of competition in the 
domestic and world commodity markets the competitiveness of production is in many respects defined 
by its ecological parameters: the degree of conformity to the international ecological standards and use 
of safe production technologies, ecological expenses, level of ecological management and audit, 
obligations that comply with the international agreements on environmental protection. 

In accordance with the requirements of ISO and WTO on the basis of "implemented technical 
regulations" the environmental rating of Ukrainian products may change. At least the attitude of 
entrepreneurs and agencies to the definition of environmental costs and reporting on environmental 
investments and operating costs (including the treatment of industrial waste) has to be adjusted. In this 
regard, special attention is to be paid to improving the system of environmental certification, increasing 
the number of national organizations certified for compliance with international environmental standards 
ISO - 14001 and "Eco-management and Audit Scheme EU". 

Unlike international environmental management standards (ISO 14000, EMAS), which are 
management-oriented systems, the environmental marketing system focused on long-term profitability 
and belongs to the problem-oriented type, aimed primarily at justifying and selecting the most effective 
possible solutions to improve the situation of domestic production competitiveness.  

The focus of this model is specific preventive marketing measures and priorities developed taking 
into account the study of the specifics of consumer preferences, by adjusting decisions on the elements 
of the marketing complex, as well as relevant investment projects aimed at improving environmental 
cleanliness and product safety. 

The combination of these measures, as a rule, forms in contrast to the reactive, "adaptive" 
marketing strategy the proactive strategy to address the problems of production system profitability, 
penetration of foreign markets, and brand and manufacturer image in the partner marketing system. 

Conclusions. Objectively complex identification of the needs of the main consumer groups is 
gradually forming the basis for the functioning of the EFC market. However, the diagnostic approach to 
its formation has to be used in combination with the optimization approach, which is implemented 
through the formation and implementation of appropriate strategies, development of the legal 
framework, structure and infrastructure of the market. 

Business entities are the direct bearers of special economic interests, the implementation of which 
is associated with the processes of production and sale of environmentally-friendly commodities, as a 
basis for optimizing competitive advantages. The high requirements for the quality of environmentally-
friendly commodities make it necessary to create and operate a system of certification of production 
systems and infrastructure in general. 

The system of optimization of competitive advantages in the field of production and marketing of 
EFC (provision of relevant services) ought to be focused on planning and implementation of changes, 
the revival of innovation processes due to the dynamics of the advantages of end-users of products 
(services). The practical implementation of these conclusions and relevant recommendations will create 
the conditions necessary for the accelerated formation and development of the domestic EFC market. 
The further research ought to focus on the development and testing of a multivariate economic-
mathematical model for the calculation of existing and expected indicators of eco-efficiency of 
production systems in order to optimize competitive advantages.  
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