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Abstract

:

The international maritime sector plays an important part in contributing to the global sustainable economy and plays a significant role in achieving sustainable development goals. A variety of regulations and standards power the sustainability management of the global maritime sector, including the United Nations’ Sustainable Development Goals and the European Union’s new draft European Sustainability Reporting Standard. Limited research on the potential contribution of maritime policy-making to support sustainable development has led the sector to face multiple challenges. In this study, we analyzed how local policy-making can impact international goals and global sustainable development based on comprehensive datasets of 143 maritime companies. The study recommends the incorporation of sustainability dimensions of the maritime sector into all levels of policy-making and supporting the policy implementation with the local maritime governance structure. A maritime country should have strategic planning objectives that embrace maritime affairs and use the interactions identified between local development and the maritime sector. We propose a framework for maritime policy-making that supports sustainable development. A maturity model for sustainable development in the maritime sector was developed. The results can be used as guidelines for policymakers in planning sustainable development in a maritime country.
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1. Introduction


In today’s world, sustainability is one of the main competitive drivers [1] for economic, environmental, and social welfare. As one of the major contributors to world trade [2,3,4] and employment [5], the international maritime sector plays a significant role in facilitating sustainable development [3,4,6,7]. Integration of the sustainable development concept into corporate strategies has been inevitable, as the urgent pressure from the environment and growing attention from the social sphere are significant. Sustainable development includes decision making that takes into account the current situation as well as a long-term focus and ensures a fair distribution of the costs and benefits of the development [8]. In the maritime sector, more flexibility is required in managing processes and balancing strategic development and operations with changing demands and increasing expectations.



The maritime sector is unique, differing from other economic sectors due to its specificities [9,10] and special sectoral issues and priorities [5]. Compared to other sectors, the maritime sector stands out primarily for its [5,9,10,11]:




	
Interdisciplinarity.



	
Multiplicity of interests.



	
International dimensions.



	
Volatility due to global demand and supply.



	
Strict regulations.



	
Strong relations with environmental and social impacts.



	
Use of limited and public marine resources.



	
Huge and long-term capital investments.



	
Management by national and international institutions.



	
Dynamism due to complementarity between different transportation modes.








Although the increase in seaborne trade has a positive effect on local economic growth, it also significantly impacts environmental and social aspects [3,4,11,12]. At the same time, there has been limited research on the potential contribution of local maritime policy-making to support sustainable development [9].



The maritime sector has critical value in people’s lives and the economy, and it is a major component of the local and regional logistics and transportation system [3,11]. In 2019, blue economy activities (marine living and non-living resources, marine renewable energy, ports, shipbuilding and repair, maritime transport, and coastal tourism) contributed 1.5% in terms of gross value added and 2.3% in terms of employment to the European Union’s (EU) economy [13]. Maritime countries are highly dependent on the development of the maritime sector, as it provides resources, offers transportation opportunities, promotes tourism, generates the use of renewable energy, etc. [3]. The main social impacts of the sector are employment and people’s material wellbeing, communities’ self-identification, and changes in the natural environment that impact local participants [14]. In this research, ‘a maritime country’ is defined as a country bordering the sea whose economic and social welfare is dependent on the use of the sea, including transport, tourism, food, national security, and other maritime-related activities. In the study, ‘the maritime sector’ includes maritime-related activities: Shipping, ports, the maritime industry (including shipbuilding and repair), maritime services, and fishing.



The authors of this study recommend incorporating the sustainability dimension of the maritime sector into all levels of policy-making, and supporting the policy implementation through the multi-level structure of the local maritime governance based on a business management style. A maritime country should embrace maritime affairs by identifying the connections and effects between local development and the maritime sector and incorporating them into strategic planning. The framework proposed in this study relies on the concept of a maturity model, which is a management assessment tool with guidance on how to improve the current status. With appropriate approaches and tools, policymakers have the opportunity to lead the sustainable development of a maritime country with successful maritime policy-making.



A much better understanding of maritime impacts on local sustainable development and other sectoral activities is needed for environmental preservation, social satisfaction, and economic prosperity. This approach can unlock new opportunities for sustainable growth by changing the previous ways of sectoral policy-making and dilemmas and aligning national policies with international goals. Currently, the maritime sector is often treated in policy-making as any other economic sector is, which has significant importance in the economic development of the country. However, in a maritime country, the maritime sector extends beyond sectoral boundaries and should be included in all national strategic interests.



The aim of this study is to propose a framework for maritime policy-making to support sustainable development. The study focuses on the most relevant guidelines regulating sustainability development, which are the United Nations’ (UN) Sustainable Development Goals (SDGs) and the EU’s new draft European Sustainability Reporting Standard (ESRS). In order to achieve the aim, the current status of sustainability reporting of Estonian maritime sector companies was analyzed based on the detailed datasets of 143 maritime companies. We used content analysis and text classification techniques together with a scientific literature review. As a result, a maturity model for sustainable development in the maritime sector and a framework for policy-making to support sustainable development were developed. The key beneficiaries of the proposed framework are policymakers, including government officials and politicians, maritime interest groups, and researchers. The results can be used as guidelines for policymakers in planning sustainable development and as a basis for further research in maritime sustainability-related studies.



The article is organized as follows: Section 2 presents the general background of sustainability expectations on an international level, focusing on the UN’s SDGs and the EU proposals, and highlighting the multiplicity of guidelines. Section 3 provides a literature review of sustainability maturity models and how to incorporate the sustainability concept into strategies. Section 4 describes the methods used in this study. Section 5 presents the findings, i.e., the current status of sustainability reporting in the Estonian maritime sector, the maritime sustainability maturity model, and the framework for maritime policy-making. The findings are discussed and summarized in Section 6.




2. Background


To enhance sustainable development, a variety of international sustainable strategies, goals, and standards have been agreed upon at all levels of governance. Local stakeholders and businesses are required to report their sustainability progress in order to evaluate the achievements of these agreements. Businesses that operate globally, including the maritime sector, often face difficulties in choosing and implementing appropriate sustainable management protocols and reporting standards. To achieve the agreed-upon international goals and gain economic growth while maintaining ecosystem services and a healthy environment and society, strong cooperation between all major stakeholders and support from local governmental institutions are required [15,16,17].



Members of the UN have committed to pursuing coherent policies for sustainable development with the aim to achieve the SDGs, which are the focus of realizing Agenda 2030 [15,18]. The 17 SDGs, with 169 associated targets, set high expectations for all business sectors, including the maritime sector. The responsibility of the maritime sector is primarily seen in SDG 14 “Life below water”, but the development of the maritime sector is highly relevant to all other SDGs, for example [19]:




	
Contributing to the reduction of maritime-related pollution (SDG 3 “Good health and well-being”).



	
Minimizing dumping and waste disposal at sea (SDG 6 “Clean water and sanitation”).



	
Guaranteeing supportive and healthy work environments for seafarers and other workers (SDG 8 “Decent work and economic growth”).



	
Controlling emissions from the shipping sector and the maritime industry (SDG 13 “Climate action”).



	
Ensuring safe, secure, and environmentally protective maritime businesses (SDG 16 “Peace, justice and strong institutions”).








To perceive the status of sustainable development progress, a variety of sustainability reporting standards, frameworks, and guidelines are in use. According to the European Financial Reporting Advisory Group [20], the most used are different national standards, the Global Reporting Initiative Standards, the United Nations’ SDGs and guidelines, the Task Force on Climate-related Financial Disclosures recommendations, the International Labour Organization guidelines, the Organization for Economic Cooperation and Development (OECD) guidelines, etc. In the EU, sustainability-related non-financial statement reporting has received considerable attention since the adoption of Agenda 2030. To increase transparency and improve the quality of the environmental, social, and governmental (ESG) information provided by companies of all sectors, the European Commission (EC) set detailed requirements for non-financial reporting. Large companies and large groups of companies (reporting on a consolidated basis) representing public-interest entities with an average of 500 employees during the financial year were obligated to include a non-financial statement in their annual management report. This statement included minimum information about the company’s development, performance, and position, and the impact of its activity related to environmental, social, and employee matters and respect for human rights, anti-corruption, and bribery matters [21]. The EC recommended that companies may rely on different frameworks when reporting data—national, Union-based, or international frameworks [21].



In 2021, the EU adopted a new proposal regarding corporate sustainability reporting [22]. According to the EC, the current legal framework did not ensure the required information for users, as the reported information was often insufficiently reliable and incomparable between companies, or not provided at all by companies. The primary users of sustainability information (investors, non-governmental organizations, social partners, and other stakeholders) did not receive enough necessary information for decision-making. Furthermore, companies that had to report found it difficult to decide what information to provide because of a lack of precision in the requirements and differences between international and private standards. The proposal recommended extending the scope of the reporting requirements to additional companies, including all large companies and listed companies (except listed micro-companies) [21].



In 2022, the EU proposed a draft for mandatory ESRS. The architecture of the draft ESRS has three layers (sector agnostic, sector specific, and entity specific), three reporting areas (strategy, implementation, and performance measurement), and three topics (environmental, social, and governance). All companies under the scope of the proposal would have to report in compliance with the ESRS. At the time of preparation of this paper, the draft ESRS was in public consultation [23]. The first report complying with the standard by the companies is expected to be issued in 2024 with reference to the reporting year of 2023 [21].



The OECD has developed guidelines for creating coherent policies for sustainable development in order to help to achieve the SDGs globally [15]. As stated in the guide, the main mechanisms for coherent policy development are (1) political commitment, including whole government and foreign affairs; (2) policy coordination and interactions between sectoral policies; (3) a systematic approach to policy effects; (4) involvement of major stakeholders; and (5) monitoring and reporting systems. The OECD’s proposed framework is designed for country-specific policies to avoid or minimize the negative spillover effects of various policies between countries [15]. The proposed framework consists of an analytical framework for analyzing coherent issues and identifying interactions among the SDGs and targets, an institutional framework for aligning mechanisms for policy coherence to the 2030 Agenda, and a monitoring framework for tracking the progress of the policy.



As the maritime sector is regulated both on international and local levels, it is obligated to follow cross-sectoral agreements and legislations [9]. In order to manage the expected sustainable development, support from local policy-making is needed. Designing a policy by linking the ESG objectives of the maritime sector in a balanced way plays an important role in supporting sustainable development [15,24]. The absence of such a supportive and incorporative maritime policy will transform the expected sustainable development into separate local and international legal provisions without real results [8].




3. Literature Review


3.1. Sustainability Maturity Models


Sustainability requires both internal and external self-evaluation and systematic management from both the private and public sectors [1]. To evaluate the current sustainable status of the maritime sector, which is necessary for policy-making, a structured process and a matrix of practices can be used to define the as-is state and offer guidelines for decision making [25,26]. In business performance management, the maturity model concept has been widely adopted [25], but there are gaps in the literature in terms of maturity model use in maritime policy-making in relation to sustainability.



As the maritime sector’s unique aspects have to be taken into account when developing a maturity model, previous studies provide useful insight into the model components in a different context. There are mainly two types of model levels found in the literature. Firstly, there are levels that combine research content and activities to achieve goals. Housni et al. [27] developed an environmental sustainability maturity system for maritime port managers with five levels: (1) Initial; (2) framework; (3) monitoring and stakeholders; (4) review; and (5) environmental sustainability. Boullauazan et al. [28] introduced a maturity model for smart ports including five levels: (1) Silo (port being fragmented); (2) integration (smart port enabled); (3) supply-chain (digitized); (4) port (intra-connected); and (5) inter-port (inter-connected system). Lütkemeyer et al. [1] developed a maturity model for sustainability in product development. This model includes five levels based on the awareness and use of the sustainability concept: (1) The organization does not know and does not use the concept; (2) the organization knows but does not use the concept; (3) the organization has initial projects or a pilot project that includes this concept; (4) the organization implemented this concept partially or in some areas; and (5) the organization implemented this concept fully or completely in all areas.



Secondly, the literature review reveals model levels that are based on the stages of sustainable development progress. Santos et al. [29] proposed a maturity model for sustainability in the supply chain with five levels: (1) Nonexistent; (2) conscious or aware; (3) intermediate; (4) advanced; and (5) sustainable. Vasquez et al. [30] proposed a sustainability maturity model for micro, small, and medium-sized enterprises with four levels: (1) Insufficient; (2) basic; (3) developing; and (4) consolidated. These levels are more generally used in different contexts and easily adaptable due to changing conditions (e.g., changes in regulations, changing social pressures, emerging new challenges and crises).



The second main component of the maturity models is the dimensions that describe different aspects of the maturity assessment. The most common feature in the dimensions of previously developed sustainability maturity models is an environment-related aspect, e.g., energy and environment, environmental sustainability goals, environmental knowledge management, etc. [1,27,28,29,30]. Other dimensions are mostly based on factors focused on in previous research. A few studies have also included the design of policies and strategies among the dimensions of the models [1,27,30]. The results of the literature review supported the development of the maturity model as part of the maritime policy-making framework by demonstrating how a maturity model could provide guidance to successfully achieve sustainability goals, generate a more comprehensive vision, and help address sustainability efforts and actions [1,27,28,29,30].




3.2. Incorporating Sustainability into Strategies


The integration of the sustainability concept and the reporting system into maritime policy-making and corporate strategies has been time-consuming [5,16]. While a number of international regulations and guidelines for marine protection have been adopted [7,16], there is still a lack of governance structures for achieving the SDGs [16]. Wang et al. [19] identified two main challenges that are associated with the SDGs implementation into the private sector’s actions. Firstly, the SDGs consist of various goals with different relevance in business contexts, and secondly, SDGs are mutually dependent, which makes it difficult to incorporate them into specific business plans and strategies [19]. Consequently, it is important to provide support to the maritime sector through the policy-making framework of government institutions.



The literature review showed that most of the research is focused on sustainable development actions in the private sector and few studies pay attention to policy-making in the maritime sector regarding sustainability matters [6,7]. Nõmmela and Kõrbe Kaare [9] studied how to design a maritime policy with the ESG approach and proposed a framework for policy design that is the first step of the policy-making cycle. They also exemplified the evaluation of policy compliance to the ESG criteria using the ESG indicators proposed in the same research [9] and proposed an index for the maritime cluster impact assessment as input for policy-making. This index included three indicators: Economic impact, socio-cultural impact, and environmental impact [31]. The literature review also highlighted the importance of integrating multiple intervention levels and dimensions into sustainable development strategies. Different dimensions have a distinct influence on the ability to integrate sustainability into the maritime sector [6], and a multiplicity of levels could be considered important in order to develop more efficient policies supporting a more sustainable maritime sector.



The results of the literature review revealed that the international maritime sector has an important contribution to each SDG [19]. Wang et al. [19] analyzed how the maritime industry can meet the SDGs, and as a result, proposed a framework for the assessment of the SDG implementation status in the maritime industry. Neumann et al. [32] focused on SDG 14 “Life below water”, and the results showed that it is necessary to develop various underlying normative approaches, principles, and objectives [32].





4. Methods


This study was divided into two main stages: (1) Developing the sustainability maturity model for the maritime sector and testing it on the reporting results of the Estonian maritime sector and (2) developing the framework for maritime policy-making to support sustainable development (Figure 1). The stages were carried out sequentially as the sustainability maturity model was an important input in the policy-making framework.



In the first stage, we focused on the literature review of sustainable development in the maritime sector, including the UN’s SDGs and the draft ESRS and examples of previously developed sustainability maturity models. Based on the findings, an initial maturity model was developed. The initial model was tested on the sustainability reporting results of Estonian maritime companies, which were analyzed based on their annual reports. We chose Estonian maritime companies whose main or secondary activity was related to maritime activities in 2021 or 2020 (depending on the submission of the annual report by the company) according to the Estonian Business Register [33]. In cases of secondary activity, at least 20% of the sales revenue of the reporting year had to be from maritime activity in order to be included in the study. The Estonian maritime sector was divided into five sub-sectors based on the Estonian Classification of Economic Activities, which is the national version of the international NACE classification:




	
Shipping.



	
Ports.



	
Marine industry.



	
Maritime business services.



	
Fishing.








A sample from the maritime companies was selected that proportionally included large (2.8% of the total sample), medium (16% of the total sample), small (43.4% of the total sample), and micro (37.8% of the total sample) size companies using the number of employees as the criterion (based on the EC recommendation concerning the definition of micro, small, and medium-sized enterprises [34]). The total number of employees of the sampled companies was 5903, of which 23.4% were employees of large companies, 46.8% were employees of medium companies, 24.9% were employees of small companies, and 4.9% were employees of micro-companies. A total of 143 companies from maritime sub-sectors were included in the study (Table 1).



The annual reports of all 143 maritime companies were analyzed using content analysis and manual text classification techniques. The results were entered into a dataset of draft ESRS indicators and corresponding keywords. Each main indicator of the draft ESRS (a total of 13 main indicators) was associated with keywords, thereby creating a system of ESRS indicators (Table 2).



After filling the dataset with our analysis results, the maturity scores were calculated using the following equation:


  A v e r a g  e  I , I I , I I I   =  ∑  i = 1  n   A  I , I I , I I I   /  n  I , I I , I I I    



(1)




where I is the entire maritime sector, II is each main indicator of the draft ESRS, III is each maritime sub-sector, A is the total score of I, II and III, and n is the maximum score of I, II and III. The levels of the maturity model were based on the literature review of previous research on sustainability maturity models and the analysis results of the Estonian maritime companies’ annual reports (Table 3).



After calculating the maturity scores and finding the maturity levels of the Estonian maritime sector, the final maturity model was proposed with guidelines on how to increase the maturity score with support of policy-making and increase the level while taking into account the peculiarities of the maritime sector.



The second stage of the study included collecting and systemizing information on previous studies of sustainability matters in maritime policy-making. In this stage, the theoretical background from the literature review and practical recommendations from the international organizations’ reports were compiled on the policy-making role in sustainable development. By combining the knowledge from previous studies, theoretical and practical background, and the results of the proposed maturity model, a framework for policymakers to support the maritime sector was developed.



This study directly contributes to the literature on sustainability matters in the maritime sector and maritime policy-making. First, the study contributes to the literature by proposing a maturity model for sustainable development in the maritime sector. The model can be used to calculate the maturity levels of the maritime sector in different countries, or as a basis for further research on maritime sustainability maturity models. Secondly, the study contributes to the literature on policy-making by proposing a framework on how to support the maritime sector in sustainable development. This framework can be used as a guide for policy-making in the maritime sector and for further research on the role of policy-making in achieving international and national sustainability goals.




5. Results


5.1. Current Status of Sustainability Reporting in the Estonian Maritime Sector


The overall score of sustainability reporting in the Estonian maritime sector based on the analysis was 12.37. With this score, the maritime sector qualifies for the first level of the proposed sustainability model. This was an expected result as the companies with under 500 employees and no public interest are not obligated to report ESG-related indicators or information in Estonia. For each of the main categories of the ESRS (general ESRS, environmental ESRS E, social ESRS S, governance ESRS G), the Estonian maritime sector had a score of 52.40 in general ESRS and the rest of the scores were below 25.00 (Figure 2). The score of 52.40 places the Estonian maritime sector at level 3 with a general overview of maritime companies’ activities. This is due to the obligation from the Estonian jurisdiction according to which, in the annual management report, all companies must disclose their main areas of activity, most significant investments, significant projects and events, etc. [35].



Among the maritime sub-sectors, only shipping had a score above the first level—32.05. The scores of the other sub-sectors (ports, marine industry, maritime business service, and fishing) corresponded to the first level. Both the shipping and ports sub-sectors have one company with public interest, which means they have the obligation to report significantly more information on ESG-related matters.




5.2. Maritime Sustainability Maturity Model


Based on the results shown in the previous section (Section 5.1) and the literature review, a sustainability maturity model for the maritime sector was developed (Figure 3). The model has five levels: (0) Undefined; (1) beginner; (2) developing; (3) progressive; and (4) matured. It also has three dimensions: (1) Environmental; (2) social; and (3) governance. In the following, each maturity level of the maritime sector is described, and guidelines for how to increase the maturity score and maturity level are provided.



The sustainability maturity model is part of the policy-making framework for the maritime sector (Section 5.3). The main steps in increasing the maturity score include (1) explaining the gaps in current policies and action plans; (2) defining the sustainability goals of the maritime sector; (3) designing new or enhancing existing policies; (4) creating commitment by all stakeholders; and (5) reporting and analyzing the progress. As the maritime sector differs from other economic sectors [9], it is important to take into account the specificities of the sector when choosing the steps to increase the maturity level.



In the ‘Undefined’ level, the maritime sector has not defined sustainability-related goals and measurable targets or there is a missing reporting system. The sector consists mainly of companies that have not set development plans for sustainable development nor contribute to local and international goals. The reporting results show no progress in the development. In order to increase the maturity score and start contributing to sustainable development, there is a need to identify all international and regional regulations that guide sustainability activities in the maritime sector. As the sector is strictly regulated, both nationally and internationally, and operates in the global market, the rules and standards strongly impact the possible development directions. It is important to use a cluster approach when analyzing the effects of the sector’s development as this enables the identification of all possible impacts on the related economic sectors and the surrounding area. Involving all major stakeholders to create a mutual understanding of the actions, needs of the parties, and goals of the sector and the maritime country is the most time- and resource-consuming aspect. The stakeholders should increase the funding of scientific research on sustainability matters in the maritime sector as this creates a basis for development plans and strategic decisions. The next step is designing new and enhancing existing policies with maritime sustainability goals and actions and enacting a reporting system that would help to understand the progress. The final step at this level should be implementing renewed policies and related legal regulations, which change the sectors’ obligations related to sustainable development and reporting requirements.



At the ‘Beginner’ level, the maritime sector has started to take steps toward contributing to sustainable development, and the reporting results show minimum actions. At this level, public institutions have the possibility to support maritime companies by offering training programs in order to raise the awareness of companies’ teams and other major stakeholders of sustainability procedures, management’s options, impacts, strategic planning, reporting advantages, etc. The public sector should make an effort to involve the highest management teams of the companies in training programs as well as in all main discussions and actions related to sustainable development. As the maritime sector is interdisciplinary, covering a wide range of sectors [9], the companies should be fully aware of the possible interactions and effects of development decisions. When setting strategic plans (e.g., the use of new solutions or technology), the companies as well as supporting public institutions should take into consideration the international dimensions of the maritime sector that sometimes conflict with national interests [9]. It is important that the government funds the construction of sustainable infrastructure as this supports companies to implement the development plans. Therefore, it is possible to direct the companies through changes in the tax structure; however, this requires further research.



In the ‘Developing’ level, the maritime sector has integrated the sustainability concept into activities and is developing toward sustainable goals with great balance. This means that the majority of companies have set strategic plans and are taking actions to contribute to achieving sustainability goals. The reporting results show constant progress. To increase the sector’s maturity score, the public sector should introduce self-assessment tools to the companies. The aim of this step is to encourage the sector to evaluate the results and thereby make necessary changes according to the evaluation. The self-assessment tools should also be able to evaluate the companies’ development effects on other economic sectors and surrounding areas. This is especially important for seaport companies located in a geographically concentrated area. The self-assessment tools should support the sustainability reporting systems, as companies can use the results to their advantage as learning tools.



In the ‘Progressive’ and ‘Matured’ levels, the sector has gained remarkable awareness of its actions and achieved strong results in sustainable development. The reporting results show progressive findings. The companies’ sustainability management programs are functioning, and the planned actions are fulfilling their aims. To support the sector’s development, public institutions should keep evaluating the reporting results in different categories to be aware of the possible shifts and ensure consistent overviews. In order to help the sector, institutions should have development programs for companies whose reporting results show gaps in progress. These development programs should include specific guidelines for designing management processes, strategic planning, operating performance, etc., for the maritime sector. As the sector includes not only industry, services, and goods but also cultural heritage, historical traditions, and coastal life [9], the programs should interact with all these aspects. Public institutions should organize sustainability-related events to keep the awareness level at the maximum and promote the interests of major stakeholders. Although the fourth level is the highest possible level, as the sustainability dimensions change constantly, the sector should be flexible to new development directions.




5.3. Framework for Maritime Policy-Making


This study proposes a new way to achieve sustainable development in a maritime country by incorporating maritime policy into all levels of policy-making (Figure 4). Maritime-related interactions should be included in long-term national strategies, local regional policies, and sectoral policies, and policy implementation should be supported by the multi-level structure of local maritime governance. In a maritime country, the development of the maritime sector has a significant effect on the entire country’s economic and social performance, as the dimensions of maritime activities reach beyond the economic sector.



In the proposed framework, the maritime sector is divided into five components:




	
Maritime transport—sea and coastal freight and passenger water transport.



	
Seaports—ports and waterways operation services and cargo handling.



	
Maritime industry—shipbuilding and repair, offshore industry, including marine renewable energy and marine support activities for oil and gas, engineering, and mining.



	
Fishing—marine fishing and aquaculture.



	
Maritime fundamentals—historical traditions, cultural heritage, coastal life, marine environment protection, etc.








The division is based on previous maritime cluster research in the Baltic Sea region [36] and the economic data of the Estonian maritime sector [33]. The maritime fundamentals are a horizontal dimension of the entire maritime sector that includes the basics of the maritime sector. The division of the maritime sector into four main economic sectors and one horizontal dimension enables one to design a separate policy or development plan for each sector that focuses on their specificities. The maritime fundamentals should be incorporated into national strategies and local and sectoral policies (e.g., education, science, food, agriculture, energy, security, etc., policies).



The framework proposes supporting the implementation of the policy through the multi-level structure of the local maritime governance, the management of which is coordinated by one responsible institution, but tasks and responsibilities are divided among structures at different levels (ministries, local governments, sub-institutions, etc.). This structure is based on a business management style, and the main benefit is to be able to adapt to changes on an ongoing basis. As government institutions have multiple roles in facilitating SDGs (create expectations and visions; build networks and manage resources; gather knowledge and support learning; support the implementation of activities and policy renewal) [18], the systematic division of tasks and responsibilities between different stakeholders enables one to focus narrowly on achieving the goals. The horizontal and vertical multi-level interdependence created by this approach is an important feature in ensuring the overall sustainable development of a maritime country. In addition, the implementation of this approach benefits from the involvement of a wide range of stakeholders, not only in the policy-making process but throughout the entire implementation, and the dynamism that arises when applying the business management style in the implementation of the policy that is able to adapt to changes on an ongoing basis [37].



To support the maritime sector in sustainable development and to achieve sustainability goals, the public sector has the opportunity to engage on multiple levels (Figure 5). Depending on the level, they can choose from different appropriate approaches and tools. In the proposed framework, the first level is the micro level where support can be offered directly to a sub-sector or a group of companies. In this case, intervention measures can be, e.g., helping to collect information (economic, financial, or strategic assessment, impact assessment and evaluation, modelling, etc.), strategic planning with visioning future scenarios, conflict management, etc. The aim of the support on the micro level is to help companies and groups to understand the impacts and consequences of sustainability-related actions and plans. The second level is the medium level, which includes actions taken by national institutions to support the entire maritime sector and related sectors through local policy planning and mechanisms. The appropriate approaches and tools include policy analysis, engagement of citizen actions, legal tools, etc. The aim of the second level is to establish a political system supporting the improvement of sustainability, which includes specific tools and action proposals. The third and final level to support maritime companies is the macro level. On this level, the policy-makers are able to support local companies through cooperation with international organizations, EU-level actions, and the promotion of foreign cooperation. The appropriate approaches and tools include active support activities in international working groups and projects, preliminary work in the EU decision processes, and other activities beyond local actions.



In the proposed framework, first, the maritime sector is incorporated into all levels of policy-making by finding out and understanding the local and international sustainability-related development possibilities and plans, including integrating the SDGs at the national level, existing and possible new regulations, new technology development directions, science and innovation achievements, etc. As the maritime sector is widely regulated at an international level, integrating international sustainability goals into local actions can be a challenge. This means not only incorporating the goals into policy papers and plans but also listing the related activities in year-based action plans and finding ways to support the implementation. This requires reviewing the existing policies and strategic plans to identify the possible gaps and areas that need to be changed or promoted toward sustainability actions. The revision of policies can be performed using the ESG indicators proposed by Nõmmela and Kõrbe Kaare [9] for the assessment of the contribution of maritime policy priorities to the ESG criteria. These indicators measure how the chosen policy priorities and actions contribute to the achievement of ESG criteria related to the SDGs.



To incorporate the maritime sector into all levels of policy-making, setting specific appropriate national and local sustainability goals for each level is required. These goals should be inclusive of the SDGs. This means that maritime-related aspects should be included in all levels of sustainable plans, as the dimensions affect the development anyway. Setting specific and achievable but ambitious targets is an important step, as the final aim should be fully understandable and acceptable by all parties. This step is the most time- and resource-intensive step as it requires a number of strategic analyses and impact assessments and the engagement of all parties, including citizen actions. Setting targets that all parties agree to and understand is one of the cornerstones in the successful achievement of the expected results.



Depending on the sustainable goals, there might be a need to design new policies or change the existing ones corresponding to the agreed sustainability actions. For the four main maritime economic sectors (transport, ports, industry, and fisheries), in the proposed framework, a specific policy or development plan is designed. The maritime fundamentals should be incorporated into existing national, local, and sectoral policies with a focus on sustainable development. As the maritime sector has a number of specificities that affect the policy design process, it is recommended to use the policy design framework that takes this uniqueness into account. Nõmmela and Kõrbe Kaare proposed a specific framework for designing maritime policy with the ESG approach [9]. The assessment part of this framework should be amended using the draft ESRS indicators in order to achieve common and interconnected measurement results. This reduces the possibility of multiple reports by the companies. With the incorporated policies, legal tools and guidelines should be developed in order to direct the sector in the agreed sustainable direction.



The sustainability maturity model developed previously in this research helps to analyze and guide the sector depending on the maturity score and level. After the new or changed policies have been adopted and legal instruments established, the companies have the possibility to amend their corporate strategies and reporting systems according to the plans. If companies have trouble implementing the new recommendations, the public sector has the possibility of supporting their actions according to the maturity level. It is important to motivate companies to make a joint effort. Otherwise, if the companies only report indicators to fill the obligation from the legal action, the actual contribution will remain minimal, and the overall level of sustainability will not change.



One of the important parts of the proposed framework is the cluster approach. By dividing the maritime sector into four main economic sectors and one horizontal dimension, it supports the implementation of the cluster approach in maritime policy-making. When the maritime sector is divided into components that are directly connected but have different specificities and must incorporate them into related national and sectoral policies, the sectors are united and the interactions between otherwise separate sub-clusters are identified. Although the cluster concept can have different meanings and interpretations, there is a need for a common framework with the cluster approach in the maritime sector that takes into account the similarities in international cluster concepts [36]. In addition, added-value in supporting the maritime sector’s development exists by creating a maritime cluster as a legal body based on the cluster concept, which would consist of the largest possible share of maritime sector companies, including core companies, maritime research and educational institutions, creators of innovation, state institutions, etc. The creation of a legal-based maritime cluster can significantly increase the entire sector’s potential through cooperation and common knowledge and understanding of sustainable development.



The proposed framework recommends moving policy-making beyond sectoral policies, which could be a reason to separate the maritime sector from other national interests. The novelty is that the maritime sector should be seen as not only one separate economic sector that has a significant effect on a country’s economic performance, but also a well-connected component of every maritime country’s functioning and achievements. The framework supports the improvement of a maritime country’s sustainable development performance since the division of the maritime sector into components in policy-making makes it possible to focus on the specificities of these sub-sectors in relation to sustainable development when setting goals and implementing policy, and the integration of maritime fundamentals into national strategies and other policies maintains maritime as one of the core values of a maritime country at the center of planning all strategic development directions.





6. Discussion and Conclusions


In a maritime country, the effects of the maritime sector’s development are beyond one economic sector’s boundaries, and the role of the sea and related activities are much more profound. Taking into account the specificities and special priorities of the sector, sustainable development requires stable and focused policy interventions that combine bottom-up (from sector to policymakers) and top-down (from transnational organizations to local stakeholders) approaches. The variety of sustainability-related regulations, standards, and guides have made strategic planning and sustainable development management in the maritime sector a great challenge. Currently, sectoral policy-making has been widespread in the maritime sector, but in order to achieve sustainability goals, the adoption of an advanced approach is required. Our proposal is a policy-making framework that would support sustainable development in the maritime sector of a maritime country.



The principal aspects of the proposed framework are the maritime sector’s division, applying the cluster approach, and supporting implementation with the multi-level structure of the local maritime governance. Firstly, the study proposes dividing the maritime sector into four main economic divisions (maritime transport, seaports, maritime industry, and fisheries) and one horizontal dimension (maritime fundamentals). This enables one to focus on the main sub-sectors that have the largest effect on sustainability issues and design appropriate policies and assess the implementation results. In practice, the main sub-sectors should be covered with necessary information (e.g., sectoral priorities and goals, economic data, non-financial statements, thematic discussions, etc.) using the cluster approach. The recommendation is to design separate policies or development plans for each main sub-sector to highlight the special needs of the sector in different aspects in order to achieve sustainable development. The horizontal dimension of the maritime sector (cultural heritage, historical traditions, coastal life, marine environmental protection, etc.) should be integrated into national strategies and other sectoral policies by analyzing their mutual effects and connections, thus keeping them in focus as core values in the country’s development. In practice, maritime fundamentals may not be fully covered by quantitative information to carry out an assessment of sustainable development progress with the maturity model, but their integration into general strategic plans and priorities of other sectors will also be reflected in the development results of these plans and sectors. The latter also highlights the cluster concept in policy-making.



The multi-level structure of the local maritime governance proposed in this study to support the policy-making process aims to divide the activities and responsibilities related to maritime development such that a broad national commitment to the performance of maritime affairs is ensured while keeping the focus on the set goals and those responsible for their implementation. The strategic development of the maritime sector should be coordinated by one responsible government institution, and tasks and responsibilities should be divided among structures at different levels (ministries, local governments, sub-institutions, etc.). It is important to emphasize that, in practice, the division of activities can lead to responsible fragmentation, but to avoid this, special positions should be created at all levels of the governance structure, all of which would be coordinated by one main institution. This structure is also supported by the integration of maritime fundamentals into national strategies and sectoral policies as it increases the importance and awareness of maritime matters in the country as a whole.



The sustainability maturity model developed in this study is a way to evaluate the results of the maritime sector’s sustainable development. The model is designed using the top-down approach from different international sustainability-related guides and agreements, including the UN’s SDGs. The draft ESRS is incorporated into the model through an indicator system, which makes the model practical when reporting the results both at international and national levels. When the ESRS is fully completed and adopted, the indicator system can be further modified. The model is practically usable as the maturity scores can be calculated in different categories depending on the needs of the policy-makers. Different maturity levels describe the current situation in the category and the aim is to reach the final level and stay there. The study provides suggestions on how to support the maritime sector at each maturity level. The list of suggestions can be further amended by further studies of maritime sustainability.



The study also provides a three-level policy intervention model on how policy-makers can intervene in the development of the maritime sector and support its activities. The model includes micro, medium, and macro levels. Each of the levels has different intervention recommendations, but the list could be amended by further studies. The aim of the proposed model is to separate the policy interventions as the different levels have dissimilar appropriate approaches and tools. Differentiating the levels provides policy-makers with multiple options to find supporting methods depending on the needs.



Although the results of this study can be incorporated into policy-making practices immediately, the study has limitations that should be taken into account. As the concept of sustainability is wide, the maturity model proposed in this study covers only the most important issues based on international agreements, the draft ESRS, and the UN’s SDGs. The sample of the maritime companies included only a limited number of firms because not all companies in Estonia are yet obliged to submit sustainability-related indicators. If the obligation arises, it is possible to increase the number of participants and thereby obtain more information to test the model. The proposed framework has not been tested in real policy-making processes; however, this could be performed in further research.



This study proposes novel practical approaches to supporting the maritime sector in sustainable development to contribute to international sustainability goals. For further research, the proposed framework should be implemented in a maritime country and amended based on the results. Much practice time is required, but it is a valuable next step in maritime sustainability-related research. It is also possible to carry out research in different parts of the proposed framework in separate studies.
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Figure 1. The development process of the research. 
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Figure 2. The sustainability maturity levels of the entire Estonian maritime sector and sub-sectors of shipping and ports in the distribution of the draft ESRS categories. 
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Figure 3. The proposed sustainability maturity model for the maritime sector. 
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Figure 4. The proposed framework for maritime policy. 
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Figure 5. Levels of intervention for policy-makers to choose appropriate approaches and tools. 
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Table 1. Characteristics of the sample by sub-sector.
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	Maritime Sub-Sectors
	No. of Companies Included
	Total No. of Employees





	shipping
	6
	739



	ports
	32
	2286



	marine industry
	63
	1980



	maritime business services
	34
	767



	fishing
	8
	131
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Table 2. The draft ESRS categories and main indicators with associated keywords [23], authors’ additions.
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ESRS Category

	
Main Indicators

	
Associated Keywords






	
general

	
ESRS 1

	
general principles

	
sustainability policy/actions/plans/target, environmental policy/action/plans/targets, etc.




	
ESRS 2

	
general, strategy, governance and materiality assessment

	
activities, value chain, business model, clients, investors, government, politicians, management, management structure, sustainability impacts/risks/opportunities, etc.




	
environment-related matters

	
ESRS E1

	
climate change

	
climate change, climate, energy, fuels, energy consumption and intensity, GHG, emissions, etc.




	
ESRS E2

	
pollution

	
pollution, pollution incident/risks, etc.




	
ESRS E3

	
water and marine resources

	
water resources, marine resources, water intensity performance, etc.




	
ESRS E4

	
biodiversity and ecosystems

	
biodiversity, ecosystems, biodiversity-friendly consumption and production, etc.




	
ESRS E5

	
resource use and circular economy

	
resources, circular economy, waste management, etc.




	
social-related matters

	
ESRS S1

	
own workforce

	
workforce policy, employees, employment, training, skills, health, safety, etc.




	
ESRS S2

	
workforce in the value chain

	
value chain workforce/employees, etc.




	
ESRS S3

	
affected communities

	
communities, surroundings, interest groups, locals, etc.




	
ESRS S4

	
consumers and end-users

	
consumers, users, clients, etc.




	
governance—related matters

	
ESRS G1

	
governance, risk management and internal control

	
governance, nomination process, risk management, control system, etc.




	
ESRS G2

	
business conduct

	
business conduct/behavior, corruption, competitive, ownership, payments, etc.
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Table 3. Explanations of the scores in the sustainability maturity model.
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	Model Level
	Min Score
	Max





	0—undefined
	0.00
	0.00



	1—beginner
	0.01
	25.00



	2—developing
	26.00
	50.00



	3—progressive
	51.00
	75.00



	4—matured
	76.00
	100.00
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
ESRS 1

ESRSG2 4 SRS 2
3
ESRS G1 , ESRS E1
ESRS S4 ESRS E2
ESRS S3 ESRS E3
ESRS S2 ESRS E4
ESRS S1 ESRS ES

Maritime sector

ESRS 1
ESRSG2 4 SRS 2
3
ESRS G1 ESRS E1
ESRS 4 ESRS E2
ESRS S3 ESRS E3
ESRS S2 ESRS E4
ESRS S1 ESRS ES
Shipping

ESRS 1
ESRS G2 4 SRS 2
3
ESRS G1 , ESRS E1
ESRS 54 ESRS E2
ESRS S3 ESRS E3
ESRS S2 ESRS E4
ESRS S1 ESRS ES
Ports





nav.xhtml


  sustainability-14-13593


  
    		
      sustainability-14-13593
    


  




  





media/file2.png
| stage - SUSTAINABILITY MATURITY MODEL

literature review of
UN'’s SDGs, the draft
ESRS, previously
developed sustainability
maturity models

'

initial maturity
model

dataset of the draft
ESRS indicators and
corresponding
keywords

final maturity
model

!

maturity scores and
maturity levels for the
Estonian maritime sector

A

analysis of the
sustainability reporting
results of 143 Estonian
maritime companies

Il stage - FRAMEWORK FOR MARITIME
POLICY-MAKING

!

theoretical practical

background recommendations

examples on sustainability issues
in maritime policy-making and
policy frameworks






media/file5.jpg
Level 3
Progressive

Level 2
Developing

Level 1
Beginner

Level 0
Undefined

( Focus is on maritime specificities: )

inerdiscipinary  volatity  multplicty of interests  cluster concept
intemational dimension  stictregulations  public marine resources aynamism
managed by national and interational nstiutions  huge and long-ter capital investmenis efc.





media/file3.jpg
osa s
s esen

Masiasectar

e s
Shipping

1
oo ) s
s e
Ports





media/file1.jpg
¢ I stage - FRAMEWORK FOR MARITIME
I stage - SUSTAINABILITY MATURITY MODEL. PANEWORK FOR

erature review of
UN's SDGs,the dalt
ESRS, previously

developed sustainabity
maturty models
N
1 maturiy scores and
nitial maturity maturiy leves forthe
e Estonian marime sector p— .
N background recommendations
v exampes on susiainabiy ssves
dataset of the dratt anaysis of the in mariime pobcy making and
ESRS indicators and sustainabity reporing oy Tamaoss
cortesponding resuts of 143 Estonian

keywords ‘mariime compaies






media/file7.jpg
AR SECTOR
ARTIE FROAMENTALS.

AT | qpponrs | panTE

o' 0" 0" 0"

FisumG.

e ettt o ot s | T e

AR e, T

[ s 1

HOVOMddY L43ONOD HILSTO SWLLRIVIW

Supporied withlocal MARITIME GOVERNANCE MULTILEVEL STRUCTURE





media/file10.png
Levels of intervention

/\
. sub-sectors or a group of companies
Micro group P
Medium sector and other local related sectors
international organizations
Macro and other cooperation






media/file9.jpg
" sub-sectors or a group of companies
Micro L 2

Medium sector and other local related sectors

intemational organizations
and other cooperation

<
5
£
H
H
£
)
2

H
g

Macro






media/file0.png





media/file8.png
SUSTAINABILITY MATURITY MODEL

MARITIME SECTOR

r

Levels of

intervention

A separate policy or development plan to focus on the special characteristics and
goals of the sub-sector and emphasize their connection to sustainable development

Al r Al
Incorporating into national
strategies and other
sectoral policies

=

L

(IT) MARITIME FUNDAMENTALS
{>f-) c - - -

o

4 MARITIME MARITIME

E TRANSPORT SO INDUSTRY Al ’

o

M ) I I I I :

d o o' 0 0" L
= ; ; . - National
é /' Policy Policy | ! policy ! policy | srrz;i?:.::’and‘;
4 . policies

= A A

(2}

=

w

POLICY INTERVENTIONS

|

HOVYOdddV 1Ld3ONOD d31SN10 FNILIIVIN |

4

supported with local MARITIME GOVERNANCE MULTI-LEVEL STRUCTURE






media/file6.png
Level 4

Matured
Level 3
Progressive
Level 2
LE I Developing
| S
! Level 1
(G | Beginner
—
Level 0
Undefined
[ Focus is on maritime specificities: J
interdisciplinary volatility multiplicity of interests cluster concept
international dimension strict regulations public marine resources dynamism

managed by national and international institutions huge and long-term capital investments etc.





