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Abstract

:

The conservation and sustainable use of oceans, seas and marine resources has been declared by the United Nations as one of 17 priority Sustainable Development Goals. At present, most of the maritime states are striving to improve the efficiency of their use of marine resources, including sea space. In particular, the European Union is implementing a number of projects related to the implementation of marine spatial planning (MSP) tools. The Baltic Sea is considered as a pilot region, where a pan-Baltic coordinated MSP plan has been developed to provide for sustainable development and blue growth in the marine and coastal economy. The Russian Federation is one of the Baltic countries, but the MSP procedure at the state level does not have institutional and regulatory support, which requires the elimination of gaps and additional development of the maritime management system. The laws of the organization and development of the general theory of management are used in this study. An Integrated Management Model for sustainable marine and coastal use is proposed as a tool for ensuring blue growth, including four interrelated elements (specific management functions), namely “Integrated Coastal Zone Management”, “Marine Spatial Planning”, “Management of Marine Macroregion” and “Ocean Governance”. Their functional content and interaction mechanisms are discussed in order to implement an integral approach to marine use. The vertical structure of the proposed integral model includes three levels corresponding to the federal and regional levels of government and the level of municipal self-governance. The use of the integral model should help accelerate the process of introducing and using MSP instruments in the process of strategic planning in the socio-economic development of the Russian coastal territories.
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1. Introduction


The marine environment is the largest ecosystem in the world; it stabilizes the climate and supports life on Earth and human well-being. The development of the spaces and resources of the World Ocean along with the creation of improved conditions for sustainable development of the Ocean are among the main directions of the development of global civilization in the third Millennium [1,2]. However, ocean degradation with the attendant changes and losses in the structure, function and resulting benefits of marine systems has been observed. In this regard, adaptation strategies and science-informed policies responding to global change are urgently needed [1].



At present, there is tremendous goodwill in the global community when it comes to protecting the ocean [3]. The “Blue Economy” or “Oceans/Marine Economy” is an increasingly popular concept as a strategy for safeguarding the world’s oceans and water resources, describing the conditions that may emerge when economic activity is in balance with the long-term capacity of ocean ecosystems to support such activity in a sustainable manner [4]. It has been heralded as a new approach to ocean governance, and refers to a broad set of policies aimed at supporting ocean-based economic activities that provide simultaneous improvements for economic, social, and environmental outcomes [5]. The notion of the blue economy has become more widely used since the United Nations Conference on Sustainable Development (UNCSD) in Rio de Janeiro in June 2012 [6,7]. The term “blue economy” is used for innovative ways of managing of marine resources. In a concept paper, the United Nations offered a general definition of the “Blue Economy” as an ocean economy that aims at “the improvement of human well-being and social equity, while significantly reducing environmental risks and ecological scarcities” [6]. Introduction of blue economy elements is a fundamentally important task in order to ensure the sustainable development of coastal countries. A wide range of tools can be used to solve this task, including the transition to alternative (renewable) energy sources, the introduction of resource-saving technologies, environmental education, public awareness and a number of other initiatives. A key factor for achievement of the sustainable use of the benefits of maritime activities is the introduction of a system of marine use that meets the level of modern challenges.



An adequate maritime management system should be based on the integrity of maritime activities, the hierarchy of specific management functions, the complexity of the development of coastal territories and coastal waters, the use of the ecosystem approach, and the possibility of active involvement for all subjects of maritime activities, including end users and the population of coastal territories, in the management of processes occurring on the sea and the adjacent land. Considering the vastness of the Russian sea areas and length of the coastline, the problem of integrated development of maritime activities is extremely relevant for the Russian Federation in the context of the need for balanced environmental and socio-economic development [8]. This paper aims to identify the role of maritime management and a need for implementing the integrated maritime management system in Russia by reviewing the experience of integrated approaches to maritime management both in the country and abroad, focusing on the Baltic Sea Region. Finally, an integrated maritime management model aimed at sustainable marine and coastal use is proposed and discussed.



Marine use can be defined as the sustainable use of mutually interacting marine and coastal areas and their resources, taking into consideration both public safety and the preservation of environmental quality. Thus, maritime management evidently includes:




	
management of certain types of maritime activities (marine transport, fishing, offshore oil platforms, etc.);



	
interaction with the economic sectors related to maritime activities (tourism and recreation, rail and road transport, etc.);



	
ensuring the safety of coastal populations and managing the risks of natural marine disasters (typhoons, tsunamis, storm surges, etc.);



	
environmental monitoring and environmental protection;



	
management of other processes occurring at the junction of sea and land (coastal formation, preservation of marine cultural heritage, etc.).








Increasing attention has been focused on managing the multiple uses of marine space, especially in areas where conflicts among users and the environment are already clear. Moreover, a recent concern is associated with the need to conserve nature, especially ecologically and biologically sensitive areas, in the context of multi-use planning of ocean space [9]. The variety of marine and coastal resources, the presence of competing interests in their use, and the complex nature of the interaction of various natural and anthropogenic impacts make it rather difficult to develop an adequate maritime management system. The problem is compounded by the fact that in a number of coastal countries, including the Russian Federation, management has been historically based on a fragmented approach, which makes it difficult to solve comprehensive tasks such as blue growth and the sustainable development of maritime activities on the whole [10].




2. An Integrated Approach to Maritime Management around the World


The importance of strategic integration of multiple environmental, social and economic objectives and of a “holistic approach” to maritime management are often stressed in the related literature [9,11]. An integrated approach to management of maritime activities, together with the protection of marine environment, is used today in many countries throughout the world. Management models oriented on an integrated approach include the Integrated Coastal Zone Management (ICZM) model, which was developed in the early 1990s and later transformed into the Integrated Coastal Area Management (ICAM) model, or simply “Integrated Coastal Management “(ICM) [12,13]. Currently, a management model known as “Marine Spatial Planning” (MSP) is being actively developed globally, particularly in the Baltic Sea region [14,15,16]. Given the current level of interest in MSP and the political support it has in many regions of the world, the number of countries engaging with MSP is set to increase [17]. Integrated marine spatial plans have been implemented by about 20 countries, and it is expected that by 2030 at least a third of the surface area of the world’s exclusive economic zones will have government approved marine spatial plans [18]. Management models focused on conservation of marine ecosystems implement an “ecosystem approach”, defined by the Convention on Biodiversity as “a strategy for the integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way” [19]. Today, the ecosystem approach has become widely accepted as a key framework for supporting sustainable development in both the terrestrial and the coastal and marine environment. It provides an important framework for assessing biodiversity and ecosystem services and evaluating and implementing potential responses [20,21]. An example of the adaptation and use of traditional approaches in the management of natural resources in relation to marine objects is the so-called “basin approach”; in order to reduce the level of pollution of the sea, which as a rule is associated with the removal of pollutants with river runoff, the inclusion of the entire catchment area of rivers flowing into the sea within the management area is required. The catchment area of the Baltic Sea is about 1.7 million km2, which is more than four times larger than the area of the sea itself [22]. The sea is characterized by its weak water exchange with the open ocean; therefore, this approach finds its real reflection in the activities of Helsinki Commission (HELCOM) on the implementation of the Convention on the Protection of the Baltic Sea Environment.



This incomplete list of opportunities for using an integrated approach in maritime management reflects a wide range of models, each of which is aimed at solving a specific task related to marine or coastal activities: socio-economic development of coastal territories, harmonization of stakeholders’ interests from various maritime sectors, preservation of marine ecosystems, mitigation of marine pollution, etc. At the same time. the exemplified models have overlapping goals and are based on similar basic principles, such as recognition of the wide scope of the problem, interdisciplinarity, consideration of different levels of management, the presence of interacting processes on land and the adjacent sea area, the use of environmental principles as criteria for making management decisions, and a number of other principles. Having common basic principles allows these models to be considered together.



Currently, the problem of combining the spatial planning of activities on land and at sea can be considered quite urgent due to the need to take coastal activities into account in the framework of marine spatial planning. Issues in Land and Sea interaction (LSI) [23] have been considered during the implementation of several Baltic projects (Land Sea Act, Pan Baltic Scope and BalticRIM), and the examples of world-wide good practices in this respect are presented in the EU MSP platform [24]. An MSP and LSI report prepared by the European Spatial Planning Observation Network (ESPON) and available at ESPON website [23] is a “one space” territorial planning approach, which was tested in five pilot marine areas (Slovenia, the Gulf of Gdańsk, the Croatian coast and islands, the Dutch North Sea coast and the Pomeranian Bight) covering different LSI contexts and scales of analysis [25].



However, quite often the LSI process is viewed in the context of a sectoral approach, i.e., analysis of interactions within one or several different areas of maritime activity. The already mentioned pilot case-studies carried out within the framework of the Land Sea Act project of the Interreg Baltic Sea Region Programme (2019–2021) were focused on the development of the blue economy and were aimed at trade-offs and balanced use of land–sea resources, assessment of cultural values in “MSP and Blue Growth”, taking into account climate change adaptation and sustainable tourism, as well as developing integrated coastal mobility and tourism planning, considering the problem of developing tourism entrepreneurships in small ports [25].



The solutions to the problems illustrated by the abovementioned pilot cases are united by the common idea of using the MSP tool to ensure Blue Growth and find trade-offs in vital coastal areas. However, even finding the most optimal spatial solution does not always guarantee final solutions to complex problems, which, as a rule, require consideration of a wider range of interrelated processes affecting the optimization or development of existing and new types of maritime activities.



Currently, the majority of maritime states strive to improve the efficiency of their use of marine resources, taking into account the conservation of the environment and biodiversity. At the same time, the sea space is considered as a certain resource that can be used, inter alia, in the interests of development of new types of maritime activities. At the same time, the use of the sea area can be of a conflicting nature. The European Union is implementing a number of projects related to the implementation of marine spatial planning tools. At the same time, special attention is being paid to the Baltic Sea, which is considered as a pilot region. An overall coordinated MSP plan is planned to be developed for sustainable development and blue growth of the marine and coastal economy in the Baltic Sea region. However, this raises the problem that part of the water area is under the jurisdiction of the Russian Federation, where the MSP procedure at the state level does not have institutional and regulatory support, which in principle hinders the achievement of the objectives in the field of MSP which are set at the European level. Therefore, the promotion of MSP methodology in the Russian Federation is an important and urgent task.



Improving the management of marine and coastal use is crucial for the Russian Federation in order to increase the efficiency of reaching the potential of maritime activities. The need to improve the management system, in general, is determined by the innovative development of coastal regions, diversification of maritime activities due to a more complete and efficient use of marine and coastal resources, and the need to develop preventive measures to ensure the preservation of the quality of marine coasts with intensification of maritime and coastal economic activities. The Strategy for the Development of Maritime Activities of the Russian Federation until 2030, approved by the order of the Government of the Russian Federation No. 1930-r dated 30 August 2019, determines “the need to supplement the existing predominantly sectoral approach to planning of maritime activities with an integrated approach” based on the combination of coastal territories and coastal waters within the framework of a single object of public administration [26]. The issues around delegation of a number of powers from the federal center to the regions are discussed in [27,28,29].



The national interests of the Russian Federation in the oceans are a set of balanced interests of the individuum, society and state in the area of maritime activities implemented through the law of the sea-building state. According to the Maritime Doctrine of the Russian Federation, the national interests of the Russian Federation in the oceans include protection of human life at sea, prevention of marine pollution, control of vital sea communications, creation of conditions conducive to the benefit of the maritime economic activities of the Russian Federation’s population, especially in its coastal regions, as well as the state as a whole, etc. [2]. Considering the vastness of the sea areas of the Russian Federation and the length of the coastline, its coastal zones are distinguished by a significant difference in the level of socio-economic development and, as a result, have different tasks and prospects for their development [30]. At the same time, maritime activities here should have a management system integrating efforts in the field of marine transport, development of biological resources, development of marine mineral resources, and pursuing a unified policy in the field of conservation and protection of marine environment.



The harmonization of relations between various subjects of maritime and coastal activities and the active involvement of business representatives and the public in the process of its development both require a high level of horizontal integration. From the point of view of the management system, analysis of the process of horizontal integration should not be understood as merely a simple involvement of users of various marine and coastal resources in the process of managing maritime complex development. A horizontally integrated management system should include a set of specific functions that should ensure the possibility of a comprehensive solution to assigned tasks based on a wide scope of problems and finding optimal development paths that consider the interests of all participants in marine and coastal activities, including the environmental aspect. On the other hand, the goals and objectives of the marine national policy should be implemented in the form of specific projects embedded in the general plan, tied to a specific territory and thus requiring the involvement of local authorities. Thus, the management system of maritime activities should be multi-level, i.e., integrated not only horizontally, but also vertically.



To design a management model that meets the necessary areas of integration, the so-called matrix organizational structure was used, based on a combination of linear and functional management links [31]. Management links of the linear type harmonize the decision-making process at various levels of government (in the case of Russia, federal, regional and municipal), and links of the functional type enable the implementation of specific management functions within the framework of the general management model.




3. Methodology and Results: An Integrated Management Model for Sustainable Marine and Coastal Use


Ensuring sustainable blue growth is a national task and a great challenge for the Russian Federation, requiring the development and improvement of the maritime management system. The main vector of improvement of the maritime management system aimed at sustainable development of marine and coastal activities should be the transition from strategic planning to strategic management. In practice, in relation to the problems of marine use, this means a transition from the coordination of plans for the development of certain maritime sectors to the integration of the management models themselves within the framework where these plans have been developed [32,33]. As a matter of fact, separate management models aimed at fulfilling specific management functions should be combined within the framework of a more general integral model of sustainable maritime management. Models that implement specific management functions should interact with each other, giving the property of adaptability to the created integral model. This means that if MSP is considered as one of the specific management functions, then the adjustments made in the framework of the MSP process should be manifested not only in direct changes in the marine spatial plans, but also reflected in decisions made in the framework of other management models. In this sense, the proposed integrated model should be considered as a tool for the development and consistent implementation of coastal policy in general, considering the interaction of various stakeholder interests and existing challenges. It is clear that the implementation of such a model in practice is an extremely complex process that requires careful development and design. However, it seems appropriate to consider the possible general architecture of such an integrated model of marine use in relation to the problem of sustainable development of maritime and coastal activities (see Figure 1).



The considered integrated model of maritime management is based on the so-called matrix organizational structure. The linear part of the organizational structure includes three levels of management: the federal level, the regional (the level of the coastal subjects in the Russian Federation) and the local (municipal) level. Each level of management has its own spatial boundaries in terms of management objects, determined by the possibility of implementing real management functions.



The functional part of the integral model includes the implementation of four functions, which in our opinion are the main interrelated specific management functions (SMF), namely: integrated coastal zone management (ICM), marine spatial planning (MSP), management of marine macroregions, and ocean governance (see Figure 1). As already noted, models that implement the listed specific management functions are usually considered separately, creating the prerequisites for the emergence of fragmentation in management based on the use of separate management models. In this case, we will consider the possibility of their integration within the framework of a unified approach and consider their interaction. Obviously, each of the specific functions under consideration includes many procedures, the implementation of which will determine the effectiveness, quality and completeness of the implementation of the particular SMF. Without pretending to make a comprehensive analysis in this paper, we will focus only on the possible use of procedures that can promote blue growth and the sustainable development of maritime activities in the context of the Russian Federation.



Subsystems of Integrated Management of Marine Use


The functional parameters of subsystems of Integrated maritime management are presented at Figure 2.



The main task of implementing the ICZM model is to create a system of vertical and horizontal links to be used in the future, in particular as a tool for involving stakeholders and the public in the process of managing the development of marine and coastal activities. At the federal level of the Russian Federation, a national system of goals and objectives for the development of maritime activities is determined. At the regional level, coastal and marine components of strategies for the socio-economic development of coastal regions in the Russian Federation are being developed in accordance with the Strategy for the Development of Maritime Activities until 2030, taking into account the integration of coastal territories and coastal waters within the framework of a single independent object of strategic planning [26]. As part of the preparation of the coastal and marine component, long-term and medium-term forecasts of maritime activities are developed on the basis of which regional tasks for the development of the marine economic complex are determined; the needs for the development of coastal infrastructure required for the implementation of plans for the development of maritime activities are assessed within the framework of territorial planning, then the tasks in the field of environmental protection are determined and proposals developed for the implementation of the necessary ICZM programs [34]. Methodological recommendations for the development of the coastal and marine component of strategies for the socio-economic development of the constituent entities of the Russian Federation were approved by the Ministry of Economic Development of the Russian Federation [35]. The list of ICZM programs may include proposals for the use of alternative energy sources (wind, wave, and tidal power), as well as programs to reduce energy and resource consumption in various fields of maritime activities, to create a production base for the appropriate equipment, implementation of technologies, etc. At the local level, taking into account the coastal and marine component, municipal programs for coastal zone development are adopted and specific projects are supported.



Within the framework of the MSP model the legal support of the marine spatial planning procedure is carried out as an independent task on the federal level of government. On the basis of regulations adopted with the participation of the regional level, functional zoning of the sea area is carried out with subsequent assessment of the value of marine natural ecosystems and the level of permissible loads. This is followed by a strategic environmental assessment (SEA) of the maritime activities plan developed within the framework of the ICZM model. The main task of the SEA procedure is to assess the change in the load on the ecosystem associated with the implementation of the plan of regional maritime development. An important task is to analyze the possibility of potential conflicts between marine users in the context of changes in the spatial or functional structure of the maritime economic complex. In addition, within the MSP framework useful proposals and recommendations can be developed for spatial solutions to existing or potential problems (the creation of protected areas, improving the procedure for environmental monitoring and other nature conservation measures, preserving the marine cultural and historical heritage, etc.). When developing the coastal and marine component, a spatial solution for the construction of wind power plants can be justified, taking into account their location both offshore and in the coastal zone. In our opinion, the inclusion of such proposals in the developing strategy of the coastal constituent entities of the Russian Federation (through the coastal and marine component) will contribute to the broad practical implementation of programs for the use of alternative energy sources based on the use of the full cycle principle: design, production, operation.



As a result of the joint interaction of the ICZM and MSP models, acceptable and “agreed” solutions on land and at sea are being developed which provide a basis for adopting a program of integrated environmental management in accordance with the Strategy for the Development of Maritime Activities until 2030. Taking into account the traditions and existing regulatory documents of strategic planning on the one hand, and the absence, at present, of a regulatory framework that defines the MSP procedure on the other, such a decision-making trajectory in the contemporary conditions of the Russian Federation seems to be the most optimal. In other words, at the initial step of MSP implementation the MSP procedure is proposed as part of the development of a regional program of integrated coastal and marine use that is regulated by already existing documents of the national strategic planning process [26,33]. When the experience of MSP tool implementation is accumulated, the legal basis of MSP itself can be developed as a set of self-sufficient (juridical and methodological) regulatory documents.



For Russia, a typical situation is the case when the coastal zone of the sea includes the territory of several constituent entities of the Russian Federation, the ICZM and MSP plans of which should also be interconnected. In this case, the water area of large marine water bodies with an adjacent coastal zone, which includes the territory of several constituent entities of the Russian Federation, can be considered as some kind of marine macroregion. Examples of such marine macroregions can be the enclosed seas of Russia (the White and Okhotsk seas), as well as the EEZs of the Arctic seas adjacent to the territory of Russia. In contrast to the ICZM and MSP models, the allocation of a marine macroregion as an object of management due to an increase in spatial coverage allows a more complete implementation of the ecosystem approach. In previous models, the ecosystem approach is also one of the fundamental principles; however, there it is limited to a relatively small spatial scale, which allows only partial control over impacts on marine ecosystems. With an increase in the spatial scale, it becomes possible to cover the ecosystem in a more comprehensive form and make coordinated management decisions for the entire sea.



When implementing the management model for a Marine Macroregion, the specific procedures are determining the structure and composition of environmental monitoring, adopting a system of ecosystem indicators, adopting methods for damage assessment, calculating payments, and developing plans for mitigation of the consequences of natural disasters and industrial accidents. The final result of the implementation of the marine macroregion management model is the development and formal adoption of an Action Plan for macroregion management. The Action Plan is developed through successive interactions: contradictions (or new opportunities) are revealed during analysis of the interaction of the coastal regions of the Russian Federation that are part of the marine macroregion; as a next step, management measures are developed for their harmonization. Appropriate adaptation within the framework of the MSP and ICZM models is considered, analyzed and again synthesized within the framework of a more general management model of the marine macroregion. As a result of this iterative process, the necessary changes are made (or not) to the Management Plan.



The Ocean Governance model can be viewed as a version of democratic governance of global ocean development by countries, regional and local communities, industry, business, non-governmental organizations and other stakeholders. It is focused on harmonizing the interests and positions of all actors at all levels of decision-making in order to achieve the goals of civil society in individual countries and the world as a whole. Specific management functions of the ocean governance model include the improvement of maritime and environmental international law, participation in international governmental and non-governmental organizations, development of recommendations, guidelines and rules of conduct, dissemination of good practices, and organization of major conferences. The model can be used not only to implement the co-governance function in the open sea, but also in the context of transboundary cooperation to solve common problems, for example, to harmonize the MSP process in the Baltic Sea States.





4. Discussion


Obviously, this article sets out only the most general principles for constructing an integral model of maritime management in Russia. The result of the study is the structure of the proposed integral management model, which can be tested in real conditions only after its official approval by the government and in the legal field of the Russian Federation. In general, it is suggested on the basis of available world experience to select a number of already existing models that have already been tested to one degree or another and have some experience of practical implementation, then combine them within the framework of a general integral model of maritime management. The main problem with using such an integral model is the creation of mechanisms of interaction between individual functional models, since at present the use of these models is rather isolated, in our opinion, and in some cases they are even opposed to each other. Therefore, this article discusses the possibility of integrating the selected four management models that most meet the objectives of sustainable development of maritime activities and provide a general algorithm for establishing such interaction in relation to the conditions of the national maritime policy of Russia. However, in our opinion, such an approach to the design of a system of sustainable maritime management based on the composition and decomposition of a set of management functions in the field of marine use has a number of advantages:




	−

	
The model does not require a complete finalization of its structure, but can be “built up” gradually and in any sequence;




	−

	
The possibility of implementing all management functions (except for the MSP) in the Russian Federation has already seen some progress; therefore, the integrated maritime management model will not need to be created completely from scratch, but can be formed from existing elements;




	−

	
The presence of a certain degree of backlog can reduce the time and costs of transitioning the maritime management system to the use of a more current integral model;




	−

	
The introduction of the integral model does not require the formation of a new governing body; rather, improvement of ocean governance is implemented through the redistribution of existing management functions.









The organizational design of the maritime management system in the form of the integral model makes it possible to improve the management system by strengthening its innovative component. Considering an integrated and systematic approach to maritime use, the management concept should be based on logistical principles aimed at management so as to achieve the maximum positive effect for the entire system as a whole, and not merely for its individual subsystems. The idea of a logistic approach to managing complex systems and its differences from traditional management can be illustrated by the following example: let there be some system S that requires management of the processes inside; in our specific case, it is a system of marine use, the management of which is realized through the implementation of four specific management functions. These in turn can be considered as links of a more general logistic system (N1, N2, N3, N4) interacting with each other by developed material, information and financial flows. In the general case, specific management functions not only have different functional content, but also relate to different parts of the coastal and marine zone. The ICZM model is confined to the coastal zone, and the Ocean Governance model, on the contrary, to the open sea. Therefore, the implementation of specific management functions can be considered as the management of various interconnected links in the general marine use system.



Let the target management function Fs be aimed at increasing the contribution of maritime activities to the socio-economic development of coastal areas, i.e., the management task is to maximize the function. Within the framework of traditional management, this problem is solved in the following form:


(Max Fs) = Max F(N1) + Max F(N2) + Max F(N3) + Max F(N4),



(1)







This scheme assumes that maximum efficiency using system S is achieved by each link attaining its maximum efficiency of via mobilization of its internal resources. Coordination in the management of individual links within this approach may even be absent. A classic example of such an approach to management is a sectoral approach to maritime activities that is typical for many maritime states in the world, and Russia in particular. At the same time, it is a priori assumed that the better the functioning of various maritime sectors, the greater the contribution of maritime activity to overall development. In principle this is true, but this path does not always turn out to be the most effective and innovative. The disadvantages of this approach to management include the danger of duplicate functions and the intensification of conflict over internal resources. In addition, there is the risk of so-called sub-optimization, where the level of optimization of individual links in the overall system becomes unbalanced. In this case, over-optimization of one or more subsystems above the required level can lead not to an increase in the efficiency of the entire system, but rather to its decrease. For example, excessive attention to the MSP subsystem (management of processes in the coastal zone) and underdevelopment of the ICZM subsystem tools (determining the interactions with coastal processes) can lead to an unbalanced development of maritime activities and coastal infrastructure, which will reduce the overall efficiency the maritime complex. Overestimated environmental requirements can lead to a slowdown in the development of the blue economy, which can also be interpreted as lost benefits and a decrease in the efficiency of the use of marine resources. Therefore, such a management principle can only be successful for relatively simple management systems with weak feedbacks between various links.



In the case of the proposed logistic approach to management this task is transformed as follows:


(Max FS) = Max [F(N1) + F(N2) + F(N3) + F(N4)]



(2)







In this case, maximum efficiency is achieved by influencing the entire system, taking into account the interconnections of its individual links. The fundamental difference from the previous case is that the final effect of management is assessed from the standpoint of the interests of the entire system as a whole, and not of its individual links. In this case, an option is possible when the maximum efficiency of the system will be achieved while reducing the costs of implementing specific management functions by achieving a synergistic effect. At the same time, the risk of conflict situations in the process of marine use is reduced, while increasing the possibilities for forecasting. This approach to maritime management is, in our opinion, preferable; however, it requires the construction of a general integral model, the substantiation of which is the task of this article. As already mentioned, the introduction of integral management methods in the Russian Federation is at an early stage; therefore the proposed model should be considered as the first step towards building a model that determines its overall content, architecture and the subject area of its constituent subsystems. Further steps to form an integral model of maritime use should be the development of the functional content of specific management functions and institutional transformations aimed at its practical implementation.



The integral model of maritime management proposed within the framework of this study was tested while comparing the positive international experience obtained through analysis of the related literature, discussions with the expert community, participation in round tables and thematic conferences with stakeholders, as well as personal participation in international and national projects on this topic, in particular the INTERREG program Capacity4MSP platform project “Strengthening the capacity of MSP stakeholders and decision-makers”. In order to achieve the regional features and support the geographically wide discussion of the opportunities for application of the integral approach to marine use, a series of round tables with the participation of representatives of government, business, and public environmental organizations were held in various coastal regions: the Baltic Sea (Eastern part of the Gulf of Finland, Kaliningrad Oblast—the city of Kaliningrad), the Arctic zone of the Russian Federation (the city of Murmansk), the Far East (the city of Vladivostok), and the Caspian Sea (the city of Astrakhan’), as well as Moscow.



Another fact that testifies in favor of the proposed model is that all of the specific management functions included in the model are in demand and, to one degree or another, have already been introduced into the practice of marine use [8,26,27,29]. Some elements of the integral model, for example those related to the MSP subsystem, are still at the level of discussion of the Roadmap and the development of measures for the implementation of the MSP tools in practice in the Russian Federation. A clear understanding of the interaction tools for various subsystems will facilitate their integration within a single common management model. In terms of management theory, the introduction of an integral model means the transition of the maritime management system from strategic planning to strategic management.



Introduction of the MSP approach is one of the key issues and gaps in the transition to the integral model today. The main barriers to the implementation of the MSP procedure in Russia have been discussed in the frame of implementation of the Capacity4MSP Interreg Baltic Sea Region project [32,36,37]. An important guarantee is the adaptation of the best practices for the implementation of MSP, for example, developed for the Baltic Sea region, and the maintenance of transboundary cooperation [20,32,38]. The earliest elimination of barriers to the introduction of MSP will accelerate the transition to an integrated maritime management model and give a finished look to its structure. An integral model can become an effective tool for sustainable development of the coastal–marine economy and maritime activities in Russia in general, as well as for harmonization of the interests of stakeholders, introduction of energy and resource-saving technologies, and other elements of the blue economy.



One of the directions of blue growth is the transition to renewable energy sources, including those related to maritime activities. The European experience in the construction of wind power plants in offshore areas can be used in the Russian Federation. The energy of wind, waves and tides can be used as other marine energy sources. However, in all cases, the rational placement of large technological objects such as power generating polygons will require the development of methods of spatial planning and strategic assessment of the environmental impacts.



The purpose of introducing an integrated maritime management model is to obtain a synergistic effect aimed at achieving sustainable development goals and blue growth, increasing the contribution of maritime activities to the socio-economic development of coastal regions by improving the management system, harmonizing the interests of both state and business, finding optimal solutions in development of maritime activities, and increasing the efficiency of the use of marine and coastal areas.




5. Conclusions


As the general theory of management states, each management system seeks to tune in to the most optimal type of functioning. Changes in the external environment and the emergence of new strategic goals and objectives lead to the need to update the management system by improving a set of specific management functions in terms of their structure and content. This process is ongoing and is an objective reality. However, if the process of tuning the management system is spontaneous, without proper analysis of the new needs and problems arising in the management system in connection with new challenges, and proceeds in “trial and error” mode, such a process of “self-tuning” usually leads to unreasonable expenditures and delays in the modernization of management systems. As a result, a situation may arise where, in a rapidly changing external environment, the optimal structure of the management system aimed at the best and most cost-effective result is not achieved. In this case, energy will mainly be directed not at fast and effective movement towards solving the new problems, but at solving the contradictions that arise in the process of implementing managerial decisions, the emergence of new gaps, and the ineffectiveness of the resulting solutions. Such a strategy of “patching holes” does not allow for the achievement of positive synergy and confident movement towards obtaining the required positive results.



The presented integral maritime management model is focused on the formation of a common vision of the development of a maritime management system, aimed at ensuring the possibility of sustainable maritime activities, rational use of marine and coastal resources, implementation of an approach to the ecosystem, and the development of other maritime sectors which are inextricably linked with the transition to the blue economy. The formulation of a general management concept, in our opinion, will facilitate the implementation of specific management functions, in particular a marine spatial planning tool, which is especially important for the Russian Federation at the present time. It should be recognized that key government bodies in the fields of marine resources use and environmental protection, as well as marine stakeholders have some doubts about the need for MSP as a strategic planning tool, although the tasks of sustainable development and the transition to blue growth and the rational use of marine areas, including offshore areas, are national priorities of the Russian Federation. Understanding the prospects of the development of the general structure of the maritime management system will increase general interest in the transition from fragmentary management of maritime activities to the introduction of an integrated approach.
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Figure 1. General structure of the proposed Integrated Management Model for sustainable sea and coastal use in the Russian Federation. 
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Figure 2. Functional parameters of subsystems of Integrated maritime management. 
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