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Abstract 

The marine industry is vital for global trade and economic development, but it 

significantly contributes to environmental degradation. The concept of a circular 

economy offers a sustainable solution by minimizing waste and promoting resource 

efficiency. This study focuses on the marine sector in the United Arab Emirates. The 

first section examines the concept of a circular economy within the maritime industry, 

highlighting initiatives in the United Arab Emirates' maritime sector. It analyzes 

primary challenges and barriers, considering stakeholders' perspectives. Furthermore, 

the role of Environmental, Social, and Governance frameworks, the concept of the Fifth 

Industrial Revolution, and remanufacturing practices in promoting sustainability within 

the maritime sector is investigated. The study also addresses the increasing adoption of 

remanufacturing as a sustainable alternative for managing products at the end of their 

life cycle, which is more efficient than traditional recycling and essential for 

environmental resilience. Interviews with maritime industry professionals provided 

insights into the challenges faced during the transition to a circular economy. The 

results affirm the transformation of the United Arab Emirates’ maritime sector toward 

sustainability, emphasizing its leadership in aligning global and national practices. Key 

barriers to adopting circular economy principles include regulatory gaps, operational 

inefficiencies, and resistance to change. Insights from management perspectives 

underscore the importance of leadership commitment, while cultural obstacles highlight 

the need for societal shifts. The study proposes overcoming these barriers through 

global regulatory alignment, financial incentives, and collaborations with research 

institutions. This research aims to promote sustainable practices in the maritime sector, 

contributing to the United Arab Emirates’ net-zero emissions goal by 2050. It concludes 

with recommendations for addressing these challenges and facilitating the adoption of 

circular economy strategies, aiming to assist policymakers, corporate leaders, and 

researchers in advancing environmental sustainability in the maritime field.  

Keywords: circular economy, marine industry, remanufacturing, sustainability, United 

Arab Emirates, environmental governance. 
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Chapter 1: Introduction 

 

          A circular economy is a dynamic and developing concept that has been 

characterized in numerous ways, with more than one hundred definitions recognized. It 

signifies a crucial and essential societal transformation, especially in waste 

management and environmental conservation. A circular economy is fundamentally a 

system that converts products after their lifecycle into resources for subsequent use 

(Sharma et al., 2022). This strategy seeks to shut loops within industrial ecosystems, 

reducing waste by favoring reuse, recycling, repair, and remanufacturing 

overproduction, thus altering the economic rationale to focus on sufficiency (Stahel, 

2016). 

The circular economy prioritizes responsible resource use, sustainable value 

creation, and the systematic incorporation of environmentally friendly practices into 

management strategies. Supply chain enterprises play a vital role in promoting the 

circular economy within the life cycle of goods and services (Meherishi et al., 2019). 

Sustainable supply chain management involves stakeholders consistently enhancing 

value while allocating resources for diverse goals across multiple places within the 

chain. In supply chain management, the circular economy idea entails all stakeholders 

effectively utilizing resources and engaging in sustainable consumption both upstream 

and downstream throughout the value chain (Le, 2022). 

One non-governmental organization (NGO) asserts that the circular economy is 

defined by a transformation in the worldwide patterns of product and service production 

and consumption (Chatham House, 2021). The circular model redefines the economy 

by prolonging the lifespan of resources and products while minimizing waste and 

pollution. Restoring the world's wilderness areas, establishing regenerative agricultural 

systems, utilizing renewable resources, and transitioning to renewable energy sources 

are all imperative. 

A circular economy is an economic framework that substitutes the notion of 

"end-of-life" with strategies for minimizing, reusing, recycling, and recovering 

resources across production, distribution, and consumption stages. This strategy 

operates on various levels: the micro level (individual products, enterprises, and 

customers), the meso level (eco-industrial parks), and the macro level (cities, regions, 

nations, and beyond) (Baratsas et al., 2022). The objective is to attain sustainable 
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development, encompassing enhancements in environmental quality, economic 

prosperity, and social equity for current and future generations (Kirchherr et al., 2017). 

The circular economy offers an alternative framework to the dominant linear 

industrial model by prioritizing resource conservation and waste minimization (Gao et 

al., 2024). It emphasizes the use of renewable energy sources and supports continuous 

material cycles, therefore fostering sustainability and reducing resource depletion. The 

Circular Economy's emphasis on resource efficiency and regeneration aligns with 

broader sustainability frameworks like biomimicry and the Blue Economy, aiming to 

enhance resource usage while reducing ecological impact (Gao et al., 2024). The 

maritime industry, as delineated in the circular economy study, encompasses all 

activities associated with the design, construction, operation, and maintenance of 

vessels, in addition to port operations and marine services. It is a crucial participant in 

global trade and transportation, and the implementation of circular economy principles 

is vital for reducing waste, fostering sustainable practices, and preserving the long-term 

health of marine ecosystems (Okumus et al., 2023a, 2024). The governance of the 

marine sector is a multifaceted framework with various tiers of regulation and oversight 

to ensure the safety, security, and sustainability of maritime operations. International 

legislation, domestic law, industry standards, and guidelines all have a role in this 

matter (Tola et al., 2023). 

The maritime industry is an essential element of the global economy, enabling 

the majority of international commerce. The United Nations Conference on Trade and 

Development (UNCTAD, 2022) reports that maritime transport constitutes around 80% 

of global trade volume and over 70% of total value, underscoring the sector's substantial 

impact on international trade and economic advancement. The magnitude of the 

merchant fleet, which constitutes the majority of marine assets, is closely correlated 

with the volume of global trade. This underscores its vital role in the transportation 

sector. Worldwide, approximately 85,000 vessels exist, with over half exceeding 15 

years of age (Parker et al., 2015). Notwithstanding its significant status, the marine 

industry is deficient in embracing the circular economy, especially in terms of 

awareness and infrastructure.  

The shift to a circular economy directly addresses increasing concerns over 

resource depletion and the ecological consequences of wasteful resource utilization. 

However, metals, minerals, and fossil fuels are in significant demand owing to the 
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increasing global population and economic expansion (Milios et al., 2019). Therefore, 

ESG (Environmental, Social, and Governance) has emerged as a crucial tool that 

surpasses traditional financial metrics by evaluating a company's overall impact on the 

environment, society, and its internal governance structures. ESG spans a broader 

spectrum of factors that denote a company's sustainability, ethical practices, and long-

term value creation. Remanufacturing is the most effective End-of-Life (EoL) recovery 

method, distinctly reinstating goods to their original specifications and often providing 

a guarantee for the restored parts. Remanufacturing is crucial, since it provides a 

definitive solution to the environmental challenges identified in ESG, particularly in 

reducing the industry's carbon emissions and waste (Cao et al., 2022). 

The marine industry advocates sustainable practices due to its significant 

environmental impact and economic importance. Maritime boats substantially impact 

global emissions, pollution, and resource use. Maritime vessels possess a longer 

lifespan than products in numerous other industries, enduring between 20 and 30 years 

owing to their robust design and extensive maintenance. The extended lifespan is 

essential for optimizing the return on investment in this expensive equipment (Okumus 

et al., 2024). Maintaining ships in functional condition over a lengthy duration requires 

substantial ongoing investment in repairs and maintenance (Milios et al., 2019; Okumus 

et al., 2023b). The expenses associated with repairs and maintenance are a critical 

consideration for ship owners and operators. The prices may fluctuate considerably 

depending on the vessel's dimensions and complexity, along with the extent of the 

required work. Repair and maintenance operations are often necessary during the ship's 

operational period, hence augmenting the complexity and expense of these activities 

(Milios et al., 2019). 

Therefore, this study examines the execution of circular economy initiatives 

within the UAE's maritime sector, focusing on the impact of cultural and organizational 

factors on performance. It also examines the impact of management change on the 

perspectives of industrial stakeholders regarding circular economy practices. 

Comprehending these elements will assist the research in identifying methods and 

solutions to enhance the execution of circular economy initiatives within the UAE's 

maritime sector. 

Overall, the UAE's maritime sector, essential to its economy, is poised to gain from the 

implementation of circular economy principles. This includes optimizing resource 
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usage, minimizing waste, and reducing environmental impact across all sectors. Ports 

can function as sustainability centers, prioritizing energy efficiency and trash 

management. In transportation and logistics, sustainable fuels and operational efficacy 

are paramount. Efficient waste management, innovation, and regulatory alignment are 

essential for broader implementation, positioning the UAE as a frontrunner in 

sustainable maritime development and enhancing global circular economy efforts. 

 

1.1.   Problem Statement and Research Questions 

         Despite increased interest in circular economy projects in the maritime industry, 

there is a scarcity of comprehensive studies on the cultural and organizational elements 

that influence their successful implementation in the UAE's marine sector. The thesis 

will cover three questions central to the problem as follows: 

1. What are the key barriers influencing the implementation of circular economy 

initiatives in the UAE's maritime sector? 

2. How do management changes and perceptions impact industry stakeholders' 

willingness to embrace circular economy practices in the UAE's maritime 

sector? 

3. What strategies can overcome cultural barriers to implementing circular 

economy initiatives in the UAE's maritime sector?  

 

1.2.   Significance of the Research 

   This thesis investigates opportunities for adopting a circular economy in the 

UAE marine industry, with a particular emphasis on identifying barriers and 

understanding the impact of organizational behaviors in fostering circular economy 

mindsets in stakeholders. The study intends to give valuable insights to policymakers, 

industry practitioners, and scholars interested in increasing marine sustainability. The 

results help the industry move to a circular economy model by looking at big problems 

and measuring the effects of management changes. This will make the sector more 

environmentally and economically stable in the long run. 

Furthermore, excessive dependence on virgin materials for shipbuilding and 

maintenance accelerates resource depletion, exacerbating the unsustainable use of 

minerals, metals, and fossil fuels. Circular processes in shipbuilding, maintenance, and 
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operation substantially reduce carbon emissions and pollutants, contributing to 

sustainability and environmental impact. By optimizing resource utilization, 

minimizing waste, and prolonging product life cycles, marine enterprises may decrease 

operating expenses, including fuel, shipbuilding materials, and waste disposal costs. 

Moreover, progressive circular economic concepts may result in more rigorous 

environmental requirements, incurring penalties, punishments, and a damaged image 

among regulators and stakeholders. In addition to that, attention by international 

organizations, national initiatives, and regulations, subsequently prompts industrial 

efforts in integrating circular economy practices. Besides that, as public consciousness 

of environmental concerns increases, organizations that neglect circular economic 

initiatives may encounter public dissent, jeopardizing their brand image and alienating 

consumers who value sustainability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 

 

Chapter 2: Literature Review  

 

2.1.   Circular Economy in the UAE 

         A growing idea in the UAE, the circular economy seeks to reduce waste 

and increase the efficiency of resources with the goal of building a regeneration and 

sustainable economic framework. Numerous cultural and organizational issues 

influence the effective execution of circular economic projects within the UAE's 

maritime sector. The Circular Economy Policy of the UAE, enacted in January 2021, 

is a significant advancement in sustainable development (UAE Circular Economy 

Landscape Report, 2023). It focuses on four sectors: Sustainable Manufacturing, Green 

Infrastructure, Sustainable Transportation, and Food Production. The strategy 

delineates practical efforts that motivate public and private players to adopt circular 

practices, hence enhancing resource efficiency and environmental sustainability (Al-

Saidi et al., 2021; UAE Circular Economy Landscape Report, 2023).  

The UAE's shift to a Circular Economy necessitates extensive coordination 

beyond governmental bodies such as the Ministry of Climate Change and Environment 

(MOCCAE), including stakeholders from diverse sectors (UAE Circular Economy 

Landscape Report, 2023). Consequently, the UAE government ratified the circular 

economy strategy in January 2021 and instituted the UAE Circular Economy Council, 

chaired by MOCCAE. This council is tasked with executing the strategy, approving 

performance indicators, coordinating strategies, delineating sector-specific plans, 

including the private sector, and promoting scientific research. Interdisciplinary 

collaboration is essential for optimizing the economic, social, and environmental 

advantages of Circular Economy efforts (Almulhim, 2024; UAE Circular Economy 

Landscape Report, 2023). 

The UAE intends to employ advanced techniques and Fourth Industrial 

Revolution technology to foster circular innovation and transform consumption and 

production patterns by actively engaging in the Scale 360 program, endorsed by the 

World Economic Forum. This collaborative initiative, engaging multiple stakeholders, 

is anticipated to yield significant savings estimated at USD138 billion by 2030 and 

improve environmental conditions in the GCC region, in accordance with the UAE's 

dedication to leveraging circular economy principles for sustainable development 

(Mellahi et al., 2023; UAE Circular Economy Landscape Report, 2023). 
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Zayed Port, established in 1968, has been a cornerstone of Abu Dhabi’s 

maritime industry for over four decades. Initially serving as the emirate's primary 

commercial port, it has expanded in recent years to include tourism facilities, 

positioning itself as a regional hub for cruise liners (AD Ports Group, 2024). In Dubai, 

Port Rashid, inaugurated in 1972, was instrumental in transforming the city into an 

international trading center. Within a decade, it became renowned for operational 

efficiency, advanced technology, and global reputation. However, by the early 2000s, 

Port Rashid ceased operations and transitioned into a residential development (Port 

Rashid: A Brief History 1959–2008, 2024).Port Khalid in Sharjah, established in 1976, 

is a multipurpose facility with a dedicated container terminal. Strategically located on 

the UAE's west coast, it provides access to global trade routes. The port features 23 

berths, including 5 refurbished ones with a 12-meter depth, handling a wide range of 

cargo types. Equipped with modern infrastructure—such as ship-to-shore quay cranes, 

mobile harbor cranes, and advanced gantry systems—Port Khalid is designed for high 

efficiency and safety (Sharjah Ports Authority, 2024). 

Jebel Ali Port established according to the vision of his highness Sheikh Rashid 

bin Saeed Almaktoum, inaugurated on February 26, 1979, by Queen Elizabeth II aboard 

the British royal yacht HMY Britannia, became the world's largest man-made harbor. 

Located 40 km south of Dubai, the port remains a critical player in global maritime 

trade, visible from space due to its massive scale (Akhavan, 2017; Gulf News, 2019). 

Dubai’s ports have undergone significant transformation, adapting to the city’s 

evolving role in global trade. From the 1900s to the present, Dubai has transitioned 

through four distinct phases: Freeport-Merchant Town (1900s–1950s): Focused on 

localized trade; Entrepôt Port-City in the 1960s serving as a trade redistribution center; 

Transshipment Hub Port City in the 1980s specializing in container transshipment; and 

Logistics Hub Port City in 2000s integrating advanced logistics and supply chain 

solutions (Akhavan, 2020). 

UAE seaports, particularly Jebel Ali Port in Dubai and Khalifa Port in Abu 

Dhabi, are pivotal to international trade. Situated at the nexus of global trade routes, 

these ports offer advanced infrastructure, efficient cargo handling, and reduced transit 

costs, supporting global supply chains. Dubai ranks among the top ten container ports 

worldwide, contributing significantly to the UAE’s status as a global maritime hub 

(Fischer & Pascucci, 2017; Akhavan, 2017, 2020). Furthermore, recently, the UAE has 
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demonstrated its commitment to sustainability through initiatives like Terra—The 

Sustainability Pavilion. Designed by Grimshaw Architects, Terra meets LEED 

Platinum certification standards. Its innovative features, such as a 120-meter-wide 

canopy and 18 energy trees, generate 4GWh of alternative energy annually, showcasing 

the UAE's dedication to sustainable development (Alagarsamy & Ramdas, 2024; Terra 

- The Sustainability Pavilion, 2022). 

The recent development of Khalifa Port underscores the UAE's commitment to 

developing premier port facilities, solidifying its status as a worldwide trading centre. 

These investments have facilitated the international expansion of UAE firms and 

reinforced the nation's position as a facilitator of global trade (India Seatrade News, 

2024; Vizcaíno et al., 2014). Solar photovoltaic (PV) systems at Khalifa Port have 

mitigated 5,000 tonnes of CO₂ emissions, with forthcoming solar PV initiatives 

proposed for Zayed Port and the AD Ports Group headquarters, illustrating a dedication 

to sustainability (AD Ports Group, 2022). 

DP World, based in Dubai, is among the leading port operators globally, 

significantly contributing to international logistics (DP World, 2010). The expansion of 

container shipping and rising trade volumes have intensified the demand for advanced 

and efficient ports. DP World has emphasized strategic efficiency in logistics services 

to address increasing customer demands (Ahmad et al., 2023). 

DP World is acknowledged as a leader in sustainability for its policies and 

disclosures. It is featured in the Dow Jones Sustainability Indices (DJSI) for both global 

and emerging markets and achieves a high ranking on the S&P Hawkamah ESG Index 

for the Pan-Arab region (Sahoo & Kumar, 2022). DP World has pioneered carbon 

emission disclosure programs, receiving multiple accolades for its sustainability efforts. 

Nonetheless, deficiencies in sustainability reporting are present for several subsidiaries, 

like DP Sokhna in Egypt, which manages a container terminal and intends to pursue 

more expansions (Custom Sustainable Indices, n.d.; Abdel, 2015). 

Technological innovations, especially Enterprise Resource Planning (ERP) 

systems, are revolutionizing the logistics industry. Although ERP systems are 

extensively utilized in industrialized nations, their adoption in underdeveloped regions 

remains in its infancy. The integration of ERP systems with Total Quality Management 

(TQM) techniques enhances inventive work behavior and cultivates an organizational 
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culture of innovation. These synergies have become essential for company planning 

and sustaining competitive advantage (Ahmad et al., 2023). 

Besides the UAE seaports, Drydocks World Dubai, part of DP World, is the 

leading shipyard, marine and offshore service provider dedicated to excellence, 

emphasizing safety, sustainability, and client satisfaction with strong environmental 

stewardship and industry-leading standards since 1983, which has contributed to the 

company's global success and growth ("About Us DP World Drydocks"). In addition, 

Dubai Maritime City (DMC) is a specialized maritime hub in Dubai, geographically 

positioned between Port Rashid and Dubai Drydocks World. Founded in 2007 under 

the visionary leadership of His Highness Sheikh Mohammed Bin Rashid Al Maktoum, 

DMC integrates industry, legislation, and infrastructure to develop a sustainable 

community specifically tailored for the maritime sector ("About Dubai Maritime City"). 

The UAE demonstrates a robust commitment to maritime sustainability, balancing 

economic growth with environmental stewardship to protect and preserve its marine 

ecosystems (Burt et al., 2024). 

 

2.2    Stakeholders in the Maritime Sector 

 The maritime sector depends on numerous players, such as shipping firms, 

shipbuilders, equipment manufacturers, service providers, port authorities, 

classification societies, insurers, regulators, research institutions, environmental 

organizations, and labor unions (Senavirathna et al., 2022). Every entity enhances the 

efficiency, safety, and sustainability of marine operations, illustrating the sector's 

complexity and interconnectedness. Collaboration among these stakeholders is 

essential for addressing challenges, fostering innovation, and ensuring the sustained 

profitability of marine activities in a rapidly evolving global landscape. 

A network of stakeholders collaborates to preserve functioning and boost 

efficiency to extend the lifespan of maritime assets (Okumus et al., 2023). Shipping 

operators are responsible for procurement decisions and essential services such as 

maintenance, whilst shipyards and subcontractors oversee meticulous upkeep and refit. 

Original Equipment Manufacturers (OEMs) offer specialized knowledge essential for 

optimal performance. Shipbrokers facilitate asset transactions, whilst classification 

bodies impose safety regulations. Together, these players build a robust ecosystem that 
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enhances and preserves maritime products, bolstering the resilience of the sector 

(Milios et al., 2019). 

In the UAE, the main participants in the maritime industry comprise 

organizations from the shipbuilding industries and seaports as shown in Table 1 and 

Table 2. The seaports of the UAE are essential for economic expansion and 

diversification, featuring two of the globe's top 50 container ports and 12 commercial 

trading ports. Dubai is positioned within the top ten worldwide, with 61% of cargo 

intended for GCC states entering via these ports (UAE Government Portal, Information 

and Services, Feb 2024; Sushil & Tandon, 2019). The UAE is a prominent participant 

in the Middle Eastern shipbuilding and ship repair sector. Its strategic position in the 

Arabian Gulf renders it an optimal center for maritime trade and transportation. The 

UAE has made significant investments in marine infrastructure, encompassing ports, 

shipyards, and dry docks, to bolster its expanding maritime industry (Trusted Docks 

Platform for Shipyards, Maritime Services & Equipment Providers, 2024). Hence, the 

perceptions of authoritative representatives of major seaports and shipyards are 

significant in research for the future sustainability directions of the maritime industry. 

The thesis aims to emphasize the importance of promoting circular economy 

practices in the UAE's maritime sector. It will highlight the collaboration among 

various stakeholders, including shipping corporations, regulators, and service providers, 

to ensure operational efficiency and sustainability. The interconnectedness of the 

maritime sector highlights the need for collaboration to address challenges and ensure 

long-term profitability. 

 

Table 1: List of Major Shipyards for repair and new build 2024 

Emirate Shipyard Name 

Dubai Drydocks World Dubai 

Abu Dhabi Abu Dhabi Ship Building 

Dubai Albwardy Damen Marine Engineering 

Dubai Grandweld Shipyards 

Dubai Inter Ocean Ship Repair 

Dubai Oceanic Ship Repair and Engineering Services 

Sharjah Albwardy Damen Shipyards 
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Table 2: List of Major Seaports and Waterways in UAE 2024 

Emirate Name of Seaport 

Dubai Port of Mina Rashid 

Dubai Port of Jebel Ali 

Sharjah Port of Mina Khalid 

Sharjah Port of Hamriyah 

Sharjah Port of Khorfakkan 

Abu Dhabi Port of Mina Zayed 

Abu Dhabi Khalifa port 

Fujairah Port of Fujairah 

Ras Al Khaimah RAK ports 

 

2.3    Obstacles to the Adoption and Application of the Circular Economy  

  Circular economy reduces consumption and production activities thus the 

environmental impact as well, which would play a very relevant role in the quest for 

more competitive, environmentally, and socially sustainable societies (Agudelo et al., 

2020; Kiefer et al., 2019). Therefore, identifying their main determinants can help 

stakeholders, including policy makers, to implement instruments that are effective and 

efficient to promote circular economy, supporting industry players of the marine sector 

to create and sustain competitive advantage towards global transformations (Hussain & 

Malik, 2020; Kiefer et al., 2019). The shift to a circular economy in the maritime 

industry faces various complex obstacles, each posing unique challenges: 

Cultural and Organizational Challenges: Cultural resistance and 

organizational norms may obstruct the adoption of circular economy practices, 

necessitating robust leadership, employee engagement, and a culture of innovation 

(Okumus et al., 2023b). Notwithstanding prolonged warranty durations, the marine 

sector exhibits reluctance in adopting remanufactured, reused, or recycled (RRR) 

equipment owing to apprehensions regarding their quality and dependability. The 

promotion of circular practices in marine operations depends on removing these 

obstacles, which include collaboration between RRR providers and industry 

stakeholders, quality assurance protocols, and education about the advantages of RRR 

products (Okumus et al., 2023b). 
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Supply Chain Complexity: Global trade agreements, legislation, and logistical 

challenges make it difficult to use circular economy principles in the maritime 

industry's global supply chain (Hussain & Malik, 2020). The vast and complex nature 

of the supply chain hindered a shipping company's attempts to employ component 

mapping to improve reuse and recycling efficiency, as claimed by Milios et al. (2019). 

The dispersion of stakeholders complicates efficient communication. Addressing these 

difficulties necessitates cooperative, industry-wide initiatives to deliver holistic 

solutions. 

Infrastructure Constraints: The maritime infrastructure encompassing ports, 

shipyards, and waste treatment facilities may not fully support circular economy 

initiatives (Coenen et al., 2023; Hemidat et al., 2022). Restricted access to recycling 

and remanufacturing facilities, along with inadequate waste collection and disposal 

techniques, might hinder the effective execution of circular processes. It is essential to 

tackle the geographical disparities and supply chain intricacies present in the maritime 

industry's production and scrapping operations to advance remanufacturing and circular 

economy principles. The lack of resources, especially in infrastructure and financial 

investments, poses significant obstacles to the implementation of circular economy 

ideas. Establishing robust infrastructure is essential for surmounting these challenges 

and expediting the shift to a circular economy. 

By 2030, the marine industry must brace for a future marked by severe and 

erratic global transformations. The world may encounter substantial issues, including 

insufficient food and water production resulting from rapid population increase and 

urbanization (Oloruntobi et al., 2023). This demographic transition will certainly result 

in an increased demand for waterborne services and infrastructure. With population 

growth and urban expansion, especially in Africa, Asia, and South America, the 

emergence of megacities and future societies will necessitate significant improvements 

in port infrastructure (Hemidat et al., 2022). The increasing pressure on food and water 

resources, intensified by adverse agricultural circumstances and climate change, 

highlights the necessity for enhancements in maritime transportation and aquatic 

logistics. As a result, the demand for maritime food distribution, efficient marine 

transportation systems, and improved port infrastructure is anticipated to increase 

significantly (Oloruntobi et al., 2023). 
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2.4    Essential Circular Economy Regulations for the Maritime Sector 

         Cultural resistance, organizational norms, supply chain intricacies, and maritime 

infrastructural constraints might affect the changes in the execution of new policies and 

regulations. Regulations for a circular economy in the maritime industry are essential 

to address rising trends in sustainable consumption and the conversion of trash into 

value-added products (Liu et al., 2023). Maritime regulations are crucial for advancing 

sustainability and enhancing circular economy concepts within the marine sector as 

shown in Table 3. These regulations specify criteria for vessel design, operation, and 

waste management, thereby mitigating environmental impact and enhancing resource 

efficiency (Okumus et al., 2023a). In the future, the circular economy's design may 

mitigate global warming and climate change by decreasing resource depletion and 

waste production.  

Maritime regulations are crucial for advancing sustainability and enhancing 

circular economy concepts within the marine sector. Regarding sustainability, 

adherence to laws such as SOLAS and MARPOL ensures that maritime operations 

minimize detrimental impacts on marine ecosystems and human health (Knapp & 

Franses, 2023). Moreover, adhering to circular economy concepts, including reuse, 

recycling, and proper disposal of ship components, aligns with minimizing waste and 

optimizing resource utilization (Tola et al., 2023). To fully realize the potential of 

sustainability and circular economy initiatives, stakeholders must engage with 

policymakers to develop suitable legislative frameworks and promote industry-wide 

collaboration for sustainable marine practices. 

To fully realize the potential of sustainability and circular economy initiatives, 

stakeholders must engage with policymakers to develop suitable legislative frameworks 

and promote industry-wide collaboration for sustainable marine practices. Therefore, 

the thesis discusses the challenges of implementing a circular economy in maritime 

operations, including cultural resistance, supply chain intricacies, and infrastructure 

constraints. It emphasizes the importance of legislation in advancing sustainability and 

circular economy concepts. Maritime regulations are crucial for advancing 

sustainability and enhancing circular economy concepts within the marine sector. 

Overall, these regulations specify criteria for vessel design, operation, and waste 

management, thereby mitigating environmental impact and enhancing resource 

efficiency. The circular economy's design may mitigate global warming and climate 
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change by decreasing resource depletion and waste production. Existing circular 

economy regulations for the maritime sector include SOLAS and MARPOL, which 

ensure minimal impact on marine ecosystems and human health. However, there is a 

deficiency in regulations for other sectors. To fully realize the potential of sustainability 

and circular economy initiatives, stakeholders must engage with policymakers to 

develop suitable legislative frameworks and promote industry-wide collaboration for 

sustainable marine practices. 

Table 3: Key circular economy regulations for the maritime sector (Milios et al., 2019; 

Knapp & Franses, 2023; Government of United Arab Emirates, UAE Circular 

Economy Policy 2021–2031). 

 

Policy  Regulations 

UAE Circular Economy 

Policy 2021 - 2031 

( 2021 ) 

 

The UAE is addressing environmental challenges and 

Sustainable Development Goals (SDGs) by transitioning 

to Sustainable Consumption and Production (SCP) 

practices and adopting a circular economy approach. This 

shift aims to break away from the traditional linear 

economy and promote a regenerative system, aligning 

with the government's Vision 2021 and Green Agenda 

2030. 

International Maritime 

Organization (IMO) 

 

The International Maritime Organization (IMO) is a 

specialized agency of the United Nations tasked with the 

formulation and enforcement of international shipping 

regulations. 

Hong Kong Convention 

for the Safe and 

Environmentally Sound 

Recycling of Ships 

(2009) 

The regulations emphasize the importance of ship 

preparation for recycling, ensuring safe and eco-friendly 

processes at the end of their operational life. They also 

emphasize the need for secure and sustainable ship 

recycling facilities, including guidelines for handling 

hazardous materials, waste management, and worker 

safety measures. They also advocate for robust 

enforcement mechanisms to oversee recycling activities 

effectively. 

European Union Ship 

Recycling Regulation 

No 1257/2013 

(European 

Commission, 2013) 

The Hong Kong Convention, a global treaty, is being 

ratified within the European Union to ensure safe and 

environmentally friendly ship recycling. It covers design 

standards, operational practices, and enforcement 

measures. 

Basel Convention on 

the Control of 

Transboundary 

Movements of 

Hazardous Wastes and 

their Disposal (1992) 

The Basel Convention focuses on the proper 

decommissioning and disposal of vessels, especially those 

containing hazardous materials, to prevent transboundary 

movement and ensure safe disposal in accordance with 

international environmental standards. 
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The International 

Convention for the 

Prevention of Pollution 

from Ships (MARPOL 

73/78) – Annex VI 

Regulations for the 

Prevention of Air 

Pollution from Ships 

(2005) 

MARPOL Annex VI includes emissions limits that set 

restrictions on ship exhaust, focusing on reducing 

pollutants like sulphur oxide (SOx) and nitrogen oxide 

(NOx) emissions, with tiered criteria based on ship 

construction dates. It also designates specific regions, such 

as the North Sea and Baltic Sea, as emission control areas 

with stricter requirements to reduce air pollution from 

vessels. 

International 

Convention for the 

Safety of Life at Sea 

(SOLAS) 

SOLAS sets safety standards for vessel construction, 

equipment, and operation, aiming to prevent accidents and 

protect human life and the marine ecosystem. 

International 

Association of 

Classification Societies 

(IACS) 

 

IACS is a non-governmental entity that formulates 

technical standards and recommendations for the 

classification and certification of vessels and offshore 

structures. Classification societies are tasked with 

evaluating vessels' adherence to these standards and 

verifying their seaworthiness and safety. 

International Chamber 

of Shipping (ICS) 

 

The ICS advocates for the interests of shipowners and 

operators in the global shipping sector on international 

regulations and policies, while also promoting best 

practices for safe, secure, and environmentally sustainable 

shipping operations. 

Regional and National 

Laws and Regulations 

 

Governments establish regional and national legislation 

regulating maritime activities, focusing on safety, 

pollution prevention, port operations, and labor standards, 

thereby mandating compliance for vessels operating 

within designated regions or countries. 

 

2.5   ESG (Environmental, Social, and Governance) within the framework of the 

circular economy in the maritime sector  

          ESG stands for Environmental, Social, and Governance. These three fundamental 

components ascertain an investment's enduring viability and societal influence on a 

corporation or industry. They assist investors in recognizing dangers and opportunities 

that extend beyond conventional financial research. (Babkin et al., 2023) The 

integration of ESG components into investment decision-making is indicative of a 

growing comprehension of the impact of corporations on society, the environment, and 

governance. In addition to financial success, investors may make more informed 

decisions that align with their beliefs and long-term financial goals by considering these 

factors. Consequently, the importance of ESG reporting and evaluation is increasing 
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for businesses that are seeking to attract investment and demonstrate their commitment 

to sustainability and ethical behavior (Ramakrishna & Ramasubramanian, 2024). 

In environmental stewardship, a corporation's strategy for safeguard the natural 

environment. It encompasses a company's energy usage, waste management, pollution 

levels, conservation of natural resources, care of animals, and adherence to 

environmental regulations (Rossitto et al., 2022). For instance, climate change can 

result in negative consequences, including increased drought in certain countries, 

extreme flooding in others, extended extreme temperatures, and elevated sea levels. 

Severe variations in climate, rainfall, and storms significantly impede multiple 

economic factors, with detrimental impacts progressively affecting economic growth 

(Li et al., 2024). 

In terms of society, the relationship of a business with its employees, suppliers, 

consumers, and communities. Employee relations, diversity, working conditions, health 

and safety, and the organization's engagement with the local community are all possible 

themes (Gillan, Koch & Starks,2021). The social dimension of ESG focuses on 

developing connections with external communities as well as building connections 

among employees. This encourages increased respect, trust, and collaboration among 

workers and society. Ultimately enhances the company's economic and financial 

performance, illustrating how social investments promote enduring business success 

(Becchetti et al., 2022). Governance encompasses a company's leadership, executive 

remuneration, audits, internal controls, shareholder rights, and transparency. Effective 

corporate governance ensures that companies are administered equitably and in a 

manner that enhances value for all stakeholders (Mooneeapen, 2022). 

Numerous international initiatives and frameworks endorse and advocate for 

ESG investing concepts, including- The UN-supported Principles for Responsible 

Investment (PRI) - a global consortium of investors collaborating to integrate 

environmental, social, and governance (ESG) factors into their investment decision-

making processes (Kandpal et al., 2024). The Task Force on Climate-related Financial 

Disclosures (TCFD) formulates regulations for uniform disclosures about climate-

related financial risks. The Sustainability Accounting Standards Board (SASB) 

formulates industry-specific standards for corporate sustainability reporting. 

Embracing ESG investment principles can yield both financial and non-financial 

advantages. It enables investors to align their investments with their values, potentially 
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mitigate risk, and pursue competitive returns while also contributing to significant 

societal outcomes (Kandpal et al., 2024). 

ESG (Environmental, Social, and Governance) and sustainability are 

interrelated yet different ideas within corporate practices. ESG emphasizes quantifiable 

metrics to assess a company's performance on environmental impact, social 

responsibility, and governance procedures. It furnishes stakeholders with organized 

data via indicators such as CO2 emissions, workforce diversity, and board 

independence, frequently influenced by investor expectations and rating agencies. 

Sustainability is a comprehensive ideology focused on harmonizing economic, social, 

and environmental objectives for enduring existence. ESG prioritizes openness and 

accountability via reporting standards, whereas sustainability reflects a company's 

dedication to systemic change by embedding sustainable practices into its core 

operations and strategy. ESG functions as a metric for assessing progress, whereas 

sustainability embodies the comprehensive objective encourage beneficial influence on 

ecosystems, society, and future generations. Thus, ESG largely govern by policies and 

frameworks, these policies provide a structured approach to meeting ESG criteria, 

ensuring that companies align with investor expectations and regulatory requirements 

(Eskantar et al. ,2024 & de Souza Barbosa et al. ,2023). 

         2.5.1   Implementation of ESG in the maritime sector 

ESG in the maritime sector has evolved from a mere ethical consideration to a 

strategic necessity that tackles environmental, social, and governance challenges 

(Kandpal et al., 2024). The adoption is essential for enterprises to maintain 

competitiveness, ensure regulatory compliance, and foster a more sustainable and 

responsible global economy. In the shipping industry, compliance with international 

regulations requires companies to implement responsible practices in environmental, 

social, and governance (ESG) domains, which can profoundly impact their operations 

and financial performance, exemplified by the IMO's objective to reduce GHG 

emissions by 50% by 2050 relative to 2008 levels (IMO, 2023). The research article 

"Shipping-specific ESG Rating and Reporting Framework" by Tsatsaronis et al. (2024) 

posits that a framework for ESG (Environmental, Social, and Governance) in the 

shipping sector is essential for standardizing and enhancing transparency in the 

assessment and reporting of ESG performance. It assists enterprises in adhering to ever-

stringent environmental regulations. Moreover, a clearly delineated ESG enhances 
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investor confidence, draws ESG-oriented capital, and provides enterprises with a 

competitive edge by showcasing their dedication to sustainability. Ultimately, it 

promotes sustainable profitability and ethical business practices within the shipping 

sector (Alkaraan et al., 2022).  

The many ESG aspects for each pillar, environment, society, and governance:  

1. Environmental Pillar: This pillar encompasses ten factors, including greenhouse 

gas and air emissions, decarbonization of operations, energy efficiency, marine 

ecosystem preservation, climate change, responsible ship recycling, spill and 

pollution management, ballast water management, waste and water 

management, and terrestrial environmental impact. Each element comprises 

distinct characteristics, such as GHG emissions, fuel usage, and adherence to 

environmental regulations, utilized to evaluate the environmental performance 

of shipping businesses (Apostu et al., 2023) 

2. The social pillar encompasses 11 variables, including employee well-being, 

health and safety, security policies, labor practices, workforce diversity, 

training, social involvement, and customer service innovation. These variables 

assess how organizations administer their personnel, foster diversity, offer 

training, and interact with local communities (Kazakova & Lee, 2022). 

Variables encompass incident frequency, gender pay disparity, staff training 

expenditure, and social media engagement. 

3. Governance Pillar: This pillar includes 14 variables, including association 

memberships, company ethics, compliance, antitrust regulations, anti-bribery 

and corruption measures, data privacy, digitization, risk management, and staff 

recruiting. Governance considerations emphasize a company's ethical behavior, 

adherence to regulations, cybersecurity measures, operational efficiency, and 

communication with stakeholders (Montenegro, 2021). Variables encompass 

the quantity of corruption-related judicial proceedings, instances of cyber 

breaches, and financial resources designated for research and development. 

In brief, the environmental pillar focuses on emission, decarbonization, energy, 

climate, and pollution; the social pillar focuses on wellbeing, health, and safety; the 

governance pillar focuses on employment, data privacy, trust, and corruption. 

Consequently, this extensive framework enables shipping firms to create a customized 

ESG approach, guaranteeing their performance is assessed across all essential aspects 
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of sustainability and accountability. The ESG approach in the maritime sector and 

shipping industry is a strategic necessity for tackling environmental, social, and 

governance challenges, ensuring global competitiveness, responsible compliance, and 

a sustainable economy (Kandpal et al., 2024). Therefore, ESG is an indispensable 

strategy to consider the influence of future directions, practices, and decision-making 

among maritime stakeholders, such as shipping firms, shipbuilders, equipment 

manufacturers, and port authorities. 

 2.5.2   The role of technologies in enhancing ESG disclosure: ESG and      

            Industry 5.0 

Industry 5.0 (I5.0) signifies a transition from the preceding industrial revolution by 

incorporating human-centric principles with technology progress, sustainability, and 

resilience (Khan et al. 2022a; 2022b). In contrast to Industry 4.0, which emphasizes 

automation, efficiency, and economic expansion, Industry 5.0 aims to harmonize these 

elements with societal welfare and environmental stewardship (de Mattos Nascimento 

et al., 2024). This transition corresponds with the objectives of Environmental, Social, 

and Governance (ESG) frameworks, which assess how corporations handle their 

environmental influence, social accountability, and corporate governance (Asif et al., 

2023). 

Industry 5.0 is founded on three fundamental principles: human-centricity, 

sustainability, and resilience. Human-centricity emphasizes enhancing employees' 

physical and mental well-being, safeguarding their rights to safety, autonomy, and 

privacy, and shifting their perception from "resources" to "ends" (Khan et al., 2022a). 

Sustainability aims to preserve resources while utilizing digital technologies to 

harmonize ecological, social, and economic development. Resilience is the capacity to 

promptly rebound from disruptions, guaranteeing that essential infrastructure continues 

to function during catastrophes like natural disasters or pandemics (Asif et al., 2023). 

ESG (Environmental, Social, and Governance) has arisen as a significant 

instrument that transcends conventional financial measures by assessing a company's 

comprehensive influence on the environment, society, and its internal governance 

frameworks. Companies are anticipated to deliver value to customers, invest in 

employees, engage equitably with suppliers, and help the communities in which they 

function, alongside satisfying their shareholders (Babkin et al., 2023). In contrast to 

conventional financial data that emphasizes profitability, liquidity, and other 
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performance metrics, ESG encompasses a wider array of elements that signify a 

company's sustainability, ethical conduct, and long-term value generation. As ESG 

reporting gains prominence, regulatory authorities globally are increasingly mandating 

corporations to publish their ESG performance.  

The increasing recognition that sustainability and ethical governance are crucial for 

long-term economic prosperity and global sustainability objectives, including the 

Sustainable Development Goals (SDGs), is propelling this transformation (Awan & 

Sroufe, 2022). As a result, ESG reporting has become a regular practice for numerous 

multinational firms and is anticipated to grow further as more businesses acknowledge 

the significance of linking financial success with responsible corporate conduct (Asif, 

Searcy & Castka 2023). Consequently, the consideration of ESG (Environmental, 

Social, and Governance) in the context of the circular economy in the maritime industry 

establishes the groundwork for comprehending the significance of sustainable practices.  

 

2.6    Marine and Offshore Remanufacturing  

         Remanufacturing is essential for prolonging the lifespan of marine and offshore 

components and structures (Wahab et al., 2018). This method helps cut waste, conserve 

resources, or save expenses by recovering worn-out or used parts to like-new conditions. 

It also promotes sustainability by reducing the demand for new raw materials and 

energy, rendering it a crucial technique in the maintenance and enhancement of marine 

and offshore infrastructure. 

A 2015 market study by the European Remanufacturing Network (ERN) 

(Parker et al., 2015) defined remanufacturing as the process of disassembling a product, 

restoring, or replacing its components, and testing the parts and the item as a whole to 

ensure they meet the original design specifications. Post-remanufacturing, the product's 

performance is anticipated to meet or surpass its original standards, and it generally 

includes a warranty, guaranteeing a "like-new" state (Parker et al., 2015). 

The marine industry is increasingly prioritizing environmental sustainability 

due to ecological concerns and the necessity for a circular economy (Saenz et al., 2017). 

This has resulted in a transition towards material reutilization rather than conventional 

disposal techniques (Razmjooei et al., 2024). The industry has undertaken measures to 

mitigate environmental effects through projects such as double-hull tankers, improved 

ballast water control, and the reduction of emissions from heavy fuels. In shipbuilding, 
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emphasis has been placed on minimizing material use and energy utilization while 

incorporating more efficient ship design (Rani et al., 2022). End-of-life (EOL) 

techniques for vessels differ, with recycling being the predominant method, wherein 

elements such as steel and wood are salvaged. Nonetheless, recycling, while 

advantageous, requires significant energy and may result in inferior-quality materials 

(Bongers & Casas, 2022). To remedy this, certain industry stakeholders are promoting 

enhanced remanufacturing technologies that can prolong the lifespan of ship 

components without resorting to recycling.  

Robust materials like steel and aluminium, commonly employed in shipbuilding, 

can be remanufactured, mended, and reused, hence diminishing the necessity for 

continual recycling (Wahab et al., 2018). Technological developments in shipbuilding 

materials, such as fibre-reinforced plastics, have enhanced energy efficiency yet pose 

issues in recovery due to inadequate recycling (Senavirathna et al., 2022) With the 

increasing awareness of sustainable practices, remanufacturing within the maritime 

industry is recognized as an effective approach to prolonging the lifespan of vessels and 

their components (Okumus et al., 2023a). Although less prevalent than other sectors, 

marine remanufacturing possesses the capacity for environmental and economic 

advantages (Ferraro et al., 2024) The emphasis is on developing innovative business 

models and value networks, facilitating the reuse and remanufacturing of ship 

components to improve sustainability within the industry (Okumus et al., 2023b). 

Notwithstanding obstacles, the marine sector persists in investigating the incorporation 

of remanufacturing into its operations to attain enduring sustainability (Wahab et al., 

2018). 

A multitude for design issues must be resolved to guarantee the seaworthiness 

of producible marine components, especially regarding reliability and safety (Horne et 

al., 2023). Design choices made during the configuration and parametric phases may 

either align or contradict one another, as many design needs must be incorporated 

concurrently. In this instance, remanufacturing must be integrated while ensuring the 

dependability and safety of the remanufactured components and assemblies. Integrating 

remanufacturing into strategic decision-making necessitates meticulous evaluation of 

specific criteria, as remanufactured products can deliver equivalent operational 

performance to new ones while being more cost-effective and environmentally 

sustainable (Ali et al., 2015). Remanufacturing is viable solely when there is a reliable 
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supply of robust cores. Therefore, choosing the right materials during the design phase 

is essential to guaranteeing that these cores will last for many life cycles. Durability 

pertains to the capacity of cores to withstand wear, corrosion, and deterioration due to 

extended usage and environmental factors. Components like shafting and propellers 

may encounter problems including blade fractures, bent blades, or surface irregularities. 

Consequently, recognizing appropriate materials and comprehending failure causes are 

crucial for facilitating the life cycle extension of maritime components via 

remanufacturing. 

Remanufacturing is the most efficient End-of-Life (EoL) recovery option, 

uniquely restoring products to their original standards and generally offering a warranty 

for the refurbished components (Cao et al., 2022). In contrast to other secondary 

markets or pre-owned products, remanufacturing ensures superior quality and 

reliability through the entire disassembly of all components, comprehensive 

examinations, and essential restorations or replacements (Ovaitt et al., 2022) This 

procedure guarantees that the remanufactured product functions at least as effectively 

as, or surpasses, its original counterpart. Remanufacturing offers advantages that 

surpass mere product recovery, demonstrating significant value in sectors where safety 

and dependability are critical. Industries including offshore oil and gas, nuclear power, 

petrochemicals, rail transport, aviation, and shipping depend on remanufacturing to 

prolong the operational lifespan of essential equipment and components, maintaining 

compliance with rigorous safety and performance criteria (Animah et al., 2017). 

Remanufacturing prolongs component lifespan, hence diminishing environmental 

effects and improving operating efficiency in safety-critical sectors. Remanufacturing 

has garnered global interest owing to its substantial environmental, economic, and 

social advantages. Numerous nations have enacted pertinent legislation to facilitate the 

industry's advancement (Yuan et al., 2020). In brief, remanufacturing is essential, as it 

offers a concrete answer to the environmental issues outlined in ESG, specifically in 

mitigating the industry's carbon footprint and waste. Disregarding this would neglect a 

crucial method for attaining long-term sustainability. It would create a void in 

discussing how the marine industry might incorporate ESG concepts through pragmatic, 

resource-efficient approaches. The absence of it could compromise the thesis's 

credibility and comprehensiveness of the analysis on sustainable practices by not 

providing a thorough plan for implementing ESG in the industry. 
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Chapter 3: Method 

 

          This research, based on semi-structured interviews with representatives from 

principal stakeholder groups in the UAE's maritime sector, explores perspectives about 

reuse and remanufacturing methods. This exploratory method is particularly 

advantageous in this setting for multiple reasons. Initially, the circular economy 

processes in the maritime sector are insufficiently examined in scholarly research, 

rendering a comprehensive study extremely advantageous. Secondly, given that the 

economic feasibility and legal framework concerning reuse and remanufacturing vary 

by industry, this approach enhances comprehension of the operational barriers, 

management perspective and cultural obstacles particular to the marine sector.  

The research corresponds with the UAE's strategy objective to shift towards a 

resource-efficient, low-carbon economy that promotes sustainable growth and 

employment. The stakeholders identified in Table 4 comprised four fundamental 

groups: 1) Shipyards specializing in repair and maintenance rather than new vessel 

construction; 2) shipping enterprises; and 3) Original Equipment Manufacturers (OEMs) 

of maritime heavy machinery, and 4) regulatory. These groups were selected for their 

direct engagement in maritime sector and circular economy involvement. The interview 

scope was confined to UAE stakeholders, as the local legislative and institutional 

framework significantly impacts corporate operations and policies. The UAE's 

maritime sector has progressed towards decarbonization in accordance with 

government objectives, including a pledge to achieve net-zero emissions by 2050. 

Conducted interviews had adhered to Institutional Review Board (IRB) 

approvals as mandated by university regulations, which safeguard participant. This 

procedure involved acquiring certification from the Collaborative Institutional Training 

Initiative (CITI Program) for Social, Behavioral, and Educational Researchers. The 

program encompassed ten obligatory modules addressing ethical concepts, human 

subjects, privacy and secrecy, informed consent, among other themes which I have 

completed during my research. Participants were given a consent document, which they 

could accept on participation either verbally or by signing if appropriate.  

An informational email was dispatched to participants, assuring them of the 

absence of risk and the stringent commitment to confidentiality including that the thesis 

will not disclose participants' names or their firm affiliations. They were notified that 
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they would solely convey their experiences and expertise to the interviewer, and that 

all information would be secured with a password on the interviewer's laptop. Emails 

were used to verify that inquiries would be posed pertinent to the research topic, and 

that any responses and information submitted would be treated with the highest 

confidentiality and exclusively utilized for academic research purposes. Their insights 

were assured to be safeguarded with the utmost care, maintaining the integrity of the 

study. Gratitude was conveyed for their confidence in divulging essential information, 

which will be pivotal in furthering the research objectives.  

The participant selection procedure commenced with the identification of 

pertinent interviewees through professional or personal networks. The interviews were 

arranged to be done either in person or online, depending on the convenience of each 

participant. Participants conveyed their experiences and insights pertinent to the 

research topics in mutually agreed-upon settings, such as an office or another 

appropriate venue. The interviews were scheduled for October to early November 2024, 

with 14 participants from executive and top management, with each interview lasting 

around 40 to 60 minutes, for those who were not able to attend written responses were 

collected.  

The data collecting commenced with an examination of corporate reports and 

websites to gain insight into the operations of each stakeholder. After the preliminary 

email, one-hour semi-structured interviews were performed with stakeholders 

accompanied by further email correspondence where applicable.  

The interviews encompassed 11 focused questions as listed in appendix 

categorized by particular themes: General Discussion on the Maritime Industry, 

Obstacles to Circular Economy (CE) Implementation, Management Views on CE 

Adoption, Cultural Challenges, and Strategies for Overcoming Barriers. Stakeholders 

were provided with additional assistance beyond the structured inquiries to enhance 

their comprehension and methodology regarding CE procedures. No follow-up survey 

was undertaken in this study. 

The interview participants occupied diverse positions, such as managing 

directors, sales managers, and sustainability advisers. In larger enterprises, such as 

shipping companies and OEMs, participants possessed specialized expertise in marine 

assets, whereas in shipyards managing directors contributed through their extensive 

management of operations and strategic planning in conjunction with their business and 
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experience in the field. Respondents were invited to provide comments on the 

applicability of each statement to their business operations, offering enhanced insights 

and perspectives on the covered themes. 

 

Table 4: List of interviewees  

 

Coding participants involves assigning unique identifiers (e.g., "A," "B," "C") 

to protect their identities and ensure confidentiality. This anonymization maintains 

privacy by preventing data from being traced back to individuals, enhancing data 

security and reducing bias. Codes are used consistently throughout data collection, 

analysis, and reporting, with real identities kept in a separate, secure document 

accessible only if necessary. This practice aligns with ethical research standards, by 

safeguarding participant privacy and ensuring that findings remain objective and 

confidential (Creswell and Poth, 2016). 

 

 

 

No. Participant Industry Role Gender 

1 A Shipyard Top mgmt. Male 

2 B Shipyard Top mgmt. Male 

3 C Regulatory  Top mgmt. Female 

4 D Regulatory  Top mgmt. Male 

5 E Port Middle mgmt. Male 

6 F Oil & Gas Top mgmt. Male 

7 G Energy & LNG solutions Top mgmt. Male 

8 H Maritime  Middle mgmt.  Male 

9 I Maritime  Top mgmt. Male 

10 J Port  Middle mgmt. Male 

11 K Port Top mgmt. Male 

12 L Maritime Middle mgmt. Male 

13 M Manufacturer  Top mgmt. Male 

14 N Port  Middle mgmt. Male  
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Chapter 4: Findings 

 

This section of the thesis commences with a summary of the principal findings 

from the interviews. This study seeks to provide significant insights into the obstacles 

and perceptions of primary stakeholders about the implementation of circular economy 

principles in the UAE's maritime industry. It aims to augment the current research 

regarding the impact of cultural and organizational elements on the effective 

implementation of a circular economy. Additionally, the report offers practical 

recommendations that promote a circular economy mindset among industry 

participants. The results are given and analyzed through five fundamental aspects listed 

in Table 5 pertinent to the implementation of the circular economy (CE) in the UAE's 

maritime industry, emphasizing the perceptions, challenges, and viewpoints of many 

stakeholders. 

 

Table 5: List of Five fundamental aspects of the interview  

Theme Five fundamental aspects of the interview 

1 General Conversation on the Maritime Industry 

2 Barriers to CE Implementation 

3 Management Perspectives on CE Adoption 

4 Cultural Barriers 

5 Overcoming Barriers 

 

In examining respondents' views on the implementation of a circular economy in the 

UAE, various insights emerged that emphasize both the prospective advantages and the 

current obstacles. Tables 6-10 below illustrate respondents' opinions regarding the five 

themes outlined in the interview. All the respondents supported that initiatives, policy, 

regulation, enforcement, and legislation are among the challenges in establishing a 

circular economy in the maritime industry. Most of the 14 respondents mentioned 

technology, funding, and partnership as a factor for circular economy attainment in the 

maritime industry play a key role. 
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Table 6: Respondents' opinions regarding the theme of “General Conversation on 

Maritime Industry”, which is outlined in Table 5. 

 

Respondent Thoughts on sustainability and environmental practices of current 

UAE maritime industry and Importance of circular economy principles 

in the future of maritime industry 

A • Circular economy that also involves in marine industry 

includes vessels based on legislation principles, such as the 

International Maritime Organization (IMO) convention and 

International Convention for the Safety of Life at Sea (SOLAS) 

for safety and regulatory issues, especially since Dubai, UAE 

is one of the members. The IMO poses as a legislative start 

towards embracing the standards. For example, the minimum 

standards of vessels can be considered double bottoms, engines 

with minimal evaporation of hazardous emissions, CO2-clean 

diesel engines, and a number of support vessels (e.g., tugboats) 

with higher IMO standards classified as recyclable and 

environmentally friendly.  

• Temporal intervals for maintaining and recycling vessels go 

forward on internal and external structures, such as paints, 

scrubbers, consumption, combustion, water balance, treatment 

tanks, in order to reduce pollution and enhance the ease of 

dismantling or remanufacturing. 

• Metal, such as iron, for vessel use is relatively pure in 

composition to meet required standards and class. Reuse of 

metal as well as other materials, such as timber or plastic, 

preserves the environment and practices recycling approaches 

for circulating environmental resources or a circular economy. 

The use of engine, electric, diesel, or carbon fuel should be CO2 

neutral. 

• Old vessels have been traditionally cut at the end of lifespan, 

which pollutes the environment, flora, fauna, and the public. 

Only a handful of shipyards have a full recycling economy and 

system for materials, including oil residue, that need to be 

completely recycled and certified to have been recycled. 

• Rising earth temperature and changing weather due to 

anthropogenic impact that includes maritime as 90% of global 

trade, thus considered a substantial pollution source. The 

maritime industry contributes to environmental pollution and 

resource depletion through CO2 emission and engine oil of 

vessels, vessel litter (e.g., old cargo, timber, cans, nets). This 

problem creates opportunity, Circular economy not only 

conserves the environment but also triggers another economy. 

Countries first have recycling facilities that will create 

business, value chains for materials, and employment. 

B • The UAE is positioned as a leader in maritime sustainability, 

driven by the country’s vision and strong support from high-

level government leadership, including the presidency. 
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• Robust regulations and government support are fundamental to 

the maritime industry's sustainability efforts, providing a 

framework that the industry relies on to advance 

environmentally responsible practices. 

• The UAE actively participates in global sustainability 

initiatives, such as the Paris Agreement of 2015, and is a key 

contributor to international sustainability pillars. 

• COP28, held in Dubai in November 2023, exemplifies the 

UAE’s commitment to sustainability and decarbonization, with 

regulations and policies aligned to ensure that industry goals 

meet both local and international expectations. 

• The maritime industry, contributing 3% of global carbon 

emissions, plays a key role in reducing emissions through 

circular economy practices, such as recycling resources and 

retrofitting assets. 

• While some regions actively support sustainability goals, 

global alignment is lacking, with limited regulations and 

investments in certain countries posing challenges to universal 

adoption of circular economy initiatives. 

C • The UAE’s maritime sector operates within a global 

framework, adhering to international sustainability laws and 

aligning with the government’s 2030 vision for 

decarbonization. Sustainability in this industry is essential due 

to its international nature, as vessels must meet global 

standards regardless of regional regulations. "The ship was 

created to sail around the world, not to be in our waters and 

comply with our laws," highlighting the need for universal 

compliance with worldwide standards. 

• Circular economy principles in maritime not only address 

sustainability but also create new business opportunities. Ship 

scrapping and material recycling are seen as beneficial 

processes, allowing resources like metal and petrochemicals to 

be repurposed rather than wasted, thus promoting economic 

growth alongside environmental benefits. 

• The maritime industry is interconnected with various sectors, 

from design and construction to security, catering, and even 

uniforms for crew members. This extensive network supports 

a broad economic impact, and circular economy practices 

enhance sustainability by enabling vessel components to be 

dismantled, repaired, and redesigned to adapt to evolving 

industry needs, such as carbon capture and green scrapping. 

• Circular economy practices provide financial incentives, as 

recycled materials can sometimes be more economical than 

new ones. For instance, companies may pay higher prices for 

high-quality recycled iron, which is cheaper than processing 

raw iron. Furthermore, ship waste, such as oily water from 

tankers, can be treated and sold, turning waste into a profitable 

resource. 
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D • The UAE’s maritime industry has made remarkable progress in 

advancing sustainability and environmental practices, 

positioning itself as a key player in greener shipping and port 

operations. The UAE acknowledges its role as a global 

maritime hub and the critical importance of sustainable 

development, in line with the increased emphasis on climate 

action and reducing emissions. The country aligns with 

international standards, particularly those of the International 

Maritime Organization (IMO), and enforces stricter 

environmental standards in emissions, ballast water treatment, 

and waste management. 

• Circular economy principles are increasingly vital to the 

maritime industry's future, offering a framework for 

sustainable growth that reduces waste, maximizes resource use, 

and creates value through the lifecycle of maritime assets. This 

approach includes refurbishing, repurposing, and 

remanufacturing assets, reducing the need for raw materials 

and energy, cutting costs, and enhancing sustainability. 

• Examples include reusing materials from decommissioned 

ships, designing modular components, implementing waste 

recycling programs, and exploring alternative fuels like 

biofuels, hydrogen, and ammonia. This shift to alternative fuels 

supports a closed-loop fuel system, reducing the industry’s 

reliance on fossil fuels and contributing to a lower-carbon 

future. 

E • The UAE’s maritime industry is undergoing a transformative 

shift, particularly in its approach to sustainability and 

environmental practices. With its strategic location at the nexus 

of East-West trade routes, the UAE has long been a key player 

in global shipping and trade. Now, it is actively working to 

integrate environmentally responsible practices into this 

traditionally resource-intensive sector. 

• The UAE is actively involved in establishing green shipping 

corridors to reduce emissions along major trade routes and is 

exploring alternative fuels, including LNG, biofuels, and green 

hydrogen, to lower carbon output. 

• Ports like Jebel Ali and Khalifa are using AI, IoT, and Big Data 

to optimize operations, reduce idle time, and cut emissions. 

Blockchain is improving transparency in supply chains and 

helping reduce resource use through streamlined customs 

processes. 

• UAE ports are adopting solar power, exemplified by the DP 

World Solar Power Programme. Investments in electric cranes 

and green terminals aim to reduce cargo handling emissions 

and enhance energy efficiency. 

• Initiatives such as coral transplantation, mangrove plantations, 

and enforcement of the Ballast Water Management Convention 
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demonstrate the UAE’s dedication to marine biodiversity and 

pollution reduction. 

• Collaborations with groups like the IMO (International 

Maritime Organization) and various green maritime alliances 

help the UAE stay at the forefront of sustainable practices, 

ensuring it meets global decarbonization goals. 

F • There is significant emphasis on sustainability and 

environmental practices driven by an unprecedented wave of 

decarbonization regulations that not only affect financial and 

technology choices but also impact the development of 

shoreside infrastructure and energy industries. 

• ADNOC and other major UAE players have made pledges in 

terms of CO2 emissions while ensuring energy security. 

• The company, despite being an Oil and Gas player, is 

reutilizing existing infrastructure to reduce emissions, 

achieving significant emission savings. 

• The maritime industry is one of the globally highly regulated 

industries, and significant efforts are being made by all industry 

players in the UAE. 

• Big players in the UAE have access to funding, while smaller 

players have very little to no access to funding for compliant 

vessels and green recycling of ships. 

G • The UAE aspires to lead the maritime industry; yet, existing 

restrictions and insufficient incentives impede its advancement. 

• Facilitating long-term investment planning and strategic 

decision-making is essential for attracting maritime enterprises 

to the UAE. 

H • The UAE’s maritime industry has yet to fully adopt 

sustainability practices,  

• Circular economy principles are essential for the long-term 

sustainability of the maritime industry. Adopting these 

principles will be necessary to meet local and international 

standards for reducing carbon footprints and to achieve cost 

savings and operational efficiencies, which are crucial for 

maintaining competitiveness. 

I • The UAE initiatives have committed to reducing emissions by 

40% by 2030 and achieving net-zero emissions by 2050, 

aligning with global sustainability goals and demonstrating its 

dedication to environmental stewardship. 

• There are concerns about the lack of effective monitoring and 

enforcement of these regulations, with a perception that the 

focus is more on meeting ESG standards than on actual local 

environmental impact. 

• The UAE's maritime industry is undergoing significant 

changes toward sustainability, including comprehensive 
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regulations, protected areas, technological advancements, and 

international collaborations. 

• Strengthening enforcement and monitoring mechanisms is 

essential to realize tangible environmental benefits locally. 

J • Ports in UAE in line with COP initiatives are adopting circular 

economy principles. Steps such turning waste into energy and 

other are being worked out. Through innovative recycling 

practices, in partnership with environmentally conscious waste 

management companies, materials from port operations are 

repurposed for infrastructure projects. Organic waste generated 

is also being converted into bioenergy.  

• The majority of ports in the UAE are actively implementing 

digital services to enhance operational efficiency, which in turn 

contributes to a reduction in emissions. By integrating 

technologies such as automation, real-time data monitoring, 

and digital supply chain management, these ports are able to 

optimize logistics, reduce idle times, and minimize fuel 

consumption. 

• The marine sector is essential to global commerce, facilitating 

the transportation of more than 80% of commodities 

internationally. Currently, it is predominantly dependent on 

fossil fuels, and although other solutions such as wind energy 

and electric engines are under consideration, extensive 

adoption will require significant time. 

• The circular economy (CE) is not only advantageous for the 

environment but is also crucial for the future viability of the 

maritime sector. Implementing circular economy methods 

would be essential for all industry players to shift towards a 

sustainable paradigm. 

• The ideas of a circular economy seek to maximize resource 

utilization by reducing waste and pollution, prolonging product 

lifespans, and rehabilitating natural ecosystems. This method 

provides a means to establish a more sustainable and robust 

global economy. 

K • During Expo 2020, the UAE’s Ministries of Climate Change 

and Environment, along with the Ministry of Energy and 

Infrastructure, launched the Sustainability Program for the 

Maritime sector, later supported by companies like Abu Dhabi 

Ports Group, which established the Maritime Sustainable 

Research Center. 

• Shipping accounts for 85% of global trade, making it vital to 

any economy. The circular economy in transportation reduces 

raw material needs, manufacturing waste, energy consumption, 

and emissions by prolonging resource life. 

L • The circular economy is critically important to all economies 

and should be adopted universally to address environmental 

challenges. Current practices often follow a "use and dispose" 

model, which significantly impacts the environment. The UAE 
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has established a circular economy policy, aiming to minimize 

material and resource usage while reducing air pollution. The 

goal is to preserve valuable natural resources for future use 

rather than disposal. While this policy represents a strong 

initiative by the country, the primary challenge remains in its 

effective implementation. 

M • The UAE's strategic location connecting Asia, Europe, and 

Africa, along with its extensive coastline, makes it a significant 

hub for global trade, logistics, and maritime activities. The 

UAE government actively supports the maritime industry, 

including logistics and ship repair. 

• As a leading heavy-duty equipment manufacturer, the company 

operates over 20 large-capacity transport vessels and produces 

various products, such as port equipment, ships, wind power 

infrastructure, heavy steel structures, drilling platforms, and 

offshore aquaculture facilities. 

• Environmental sustainability is a priority for the UAE, with 

initiatives like the "Green Agenda 2030" and the "Energy 

Strategy 2050," which guide companies to align with national 

policies and global sustainability trends. 

• The company is committed to reducing its carbon footprint by 

controlling emissions at various stages, including raw material 

sourcing, manufacturing, and transportation. It provides carbon 

footprint statements to help port users minimize emissions. 

• Innovative technologies, such as the development of 3E-level 

quay cranes, reflect the company's focus on economical, 

efficient, and environmentally friendly solutions. These cranes 

reduce wind load and weight, supporting low-carbon goals. 

• Renewable energy integration, including a solar power station 

on quay cranes, generates around 45,000 kilowatt-hours 

annually, reducing carbon emissions by about 47 tons per year. 

Green initiatives like the oil-to-electricity project and fully 

electric and hybrid equipment support clean energy efforts in 

the UAE. 

N • The global maritime industry is considered one of the most 

energy-efficient modes, considering the amount of cargo 

transported via sea and other marine related operations taken 

place on and below the water surface. Contributing to over 3% 

of global emissions, the maritime industry lags behind other 

transportation sectors in the circular economy (CE) approaches 

and sustainability. With the United Arab Emirates (UAE) being 

one of the major key players in shipping withing the Gulf 

Region, it is important to note that the concept of maritime 

circularity is increasingly gaining momentum to address 

challenges arising from the net-zero targets of the maritime 

industry as well as the UAE’s net-zero 2050 target. 

• The UAE on like many other maritime countries are facing the 

issue of circularity which is not well-established in the 
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maritime, and there is a need to “close the gap” to reduce waste 

and increase the revenue stream. Although recycling 

contributes significantly to reducing the need for raw material 

demand, a significant number of part and equipment from 

vessels are underutilized which is challenged faced not only by 

UAE, but most global maritime countries. 

 

Table 7: Respondents' opinions regarding the theme of “Barriers to CE 

Implementation”, which is outlined in Table 5. 

 

Respondent Key Challenges and Barriers in Executing Circular Economy 

Initiatives: Regulatory, Operational, and Financial Hurdles 

A • Share of responsibility is not proportional to the varying economy 

size of multiple nations, such as countries with new economy or 

developing economy.  

• Technical education and awareness education are needed for skillset 

and participation of the public and stakeholders. 

• Funds for recycling facilities are costly. 

• Logistic chain is incomplete or scarce. For example, distant 

partnerships will create additional shipping, CO2 emission, and fuel 

consumption. Materials are not easily accessible or not readily 

available to sustain the recycling facilities. 

• Limited number of countries are known to establish maritime 

recycling facilities, benefitting from energy reduction and economy 

scaling. 

• Clear guidelines and directions are needed for endorsement by 

international participants for compulsory approvals in design and 

sustainability. For example, there are diverse national focuses and 

stages of maritime industry establishment in different countries. 

B • A key challenge in adopting circular economy practices is raising 

awareness and engagement among stakeholders. Shipowners and 

other stakeholders need to embrace the sustainability philosophy, 

including refurbishing and reusing materials, which is challenging 

due to a preference for new items. Furthermore, circular economy 

options are often expensive, making it difficult for traders and 

owners to choose sustainable practices. 

• There is also concern about the ambitious deadlines set by 

organizations like the UN (SDG 2030) and IMO (2050), as not all 

industry players are fully committed. Some stakeholders are 

uncertain about achieving these goals, and previous experiences, 

such as COP27, have shown that not all goals are feasible or agreed 

upon. 

• Regulatory inconsistencies across regions pose additional barriers, 

with some regions imposing strict environmental regulations while 

others offer more flexibility, making compliance challenging for 

global operators who may choose routes based on regulatory ease. 
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• Many countries face difficulties in implementing sustainability 

initiatives due to sociopolitical factors, inflation, and energy crises, 

leading to setbacks or suspension of climate goals, as seen in COP-

related objectives. 

C • The maritime sector is distant from the community and other 

economic sectors, leading to missed economic development 

opportunities due to limited local knowledge and engagement. 

• Lack of communication with partners and the broader community 

results in lost economic opportunities, as each party in the 

government chain must understand and discuss the sector’s needs. 

• Incentives and Taxes ,  the authority initiate incentives such as 

providing a free navigation license and six months of free stay for 

foreign yachts, have significantly boosted super yacht attraction and 

related economic activity, as foreign visitors spend on food, 

entertainment, and other services. 

• The biggest obstacle is culture, knowledge, and integration with 

partners. 

D • Implementing circular economy in the maritime industry faces 

unique challenges, requiring collaboration, regulatory 

harmonization, infrastructure, and cultural shifts to support 

sustainability. 

• Key barriers include the lack of global regulatory standards, high 

compliance costs, insufficient port infrastructure for recycling and 

alternative fuels, complex supply chains, high initial costs, and 

limited funding, with market pressures favoring short-term profits 

over sustainable investments. 

• Examples of Implementation Difficulties, Initiatives such as ship 

recycling, alternative fuel stations, waste material recovery, 

container repurposing, circular ship design, and digital tracking face 

issues like high costs, regulatory and logistical hurdles, low demand, 

and technical complexity across stakeholders. 

E • CE initiatives often require significant investments in new 

technologies and infrastructure, such as waste management systems 

and renewable energy solutions, with high upfront costs and limited 

access to funding. Smaller players may struggle with resource 

allocation, creating a gap between sustainability leaders and other 

companies. 

• There is a lack of uniform global standards, making compliance 

difficult for transnational maritime activities. Rigorous safety and 

environmental standards also make it costly to retrofit ships and 

implement CE practices. 

• Many ports lack proper recycling and repurposing facilities. The 

complex nature of ships' materials makes recycling labor-intensive 

and requires specialized facilities, which are often unavailable. 

• Traditional operational mindsets in the industry can resist the shift 

to CE, viewing it as unnecessary or overly complex. Implementing 

CE practices also requires specialized skills and training, which the 

current workforce may lack. 



42 

 

• Limited data availability and developing technologies hinder 

effective CE implementation. Additionally, market demand for 

circular products is uncertain, and economic fluctuations may 

deprioritize CE investments. 

F • Unfamiliarity of management and personnel with circular economy 

practices is a significant barrier. 

• Regulatory bodies are setting unrealistic targets that are challenging 

for the industry to meet. 

• Funding and financing are major challenges, as investments in 

operations require time to see payback. 

• Energy security issues arise as the shift from traditional sources to 

renewables will take significant time and infrastructure adjustments. 

• Adopting digital technologies is essential but presents its own set of 

challenges for the industry. 

The main hurdle is to overcome the financial barriers: 

• Banks do support sustainability efforts, but these don’t always be 

financially feasible or viable (long payback periods).  

• Banks do have very limited understanding of the proposed changes 

i.e., the operation of vessels and how this could impact their 

financing in the long term as Maritime related financings have 

longer tenors (over 5 years). 

• Banks exiting financing traditional for E&P (Exploring & 

Production) financing which is risking energy security and 

reliability. 

• Regulatory requirements being imposed to the banks in terms of 

their portfolios (risk weighted assets - RWA) impacting wider 

sustainability efforts being targeted globally. 

G • Local regulations and visa requirements across different emirates 

make it challenging for shipping companies to optimize operations. 

• Regulatory barriers, especially related to security, could be 

addressed with better coordination among emirates to support 

overall country interests. 

H • CE projects with long payback periods (10+ years) face challenges 

in gaining approval, as there is a prioritization of projects with 

immediate commercial returns that contribute directly to 

profitability. 

• Extensive regulatory requirements, including heavy environmental 

and social impact assessments and complex processes for obtaining 

approvals, create long timelines and high consultancy costs. 

Overregulation also deters international CE vendors from 

participating in local projects. 

• Organizations lack the technical skills and absorptive capacity 

required for effective implementation of CE initiatives. This 

includes insufficient expertise in managing and maintaining new CE 

technologies, evaluating vendor proposals, and handling complex 

brownfield projects. 
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• Existing infrastructure is often unsuitable for CE initiatives 

I • One of the primary challenges in implementing circular economy 

initiatives is the lack of an established regulatory framework that 

supports these practices. 

• Companies often struggle to justify the additional upfront costs 

associated with sustainable alternatives, especially when 

competitors may not be held to the same standards. 

• Another significant challenge is the logistical complexity of 

integrating circular processes into traditional operations. This often 

requires new infrastructure, specialized skills, and partnerships 

across the supply chain to ensure materials can be efficiently reused 

or repurposed, which can be resource-intensive. 

• Maritime supply chains are already complex due to their global and 

multifaceted nature, and adopting circular principles would add 

further operational challenges.  

• Limited access to incentives or subsidies reduces the financial appeal 

of transitioning to circular practices 

J • Resistance to change is a significant barrier to CE adoption, as 

temporary cost increases and perceived additional workload can 

hinder support from management and staff. 

• Regulatory and operational challenges, such as inadequate solar 

lighting for certain uses and the cost of regular asset maintenance, 

can limit CE implementation, even when these processes offer long-

term benefits. 

• Effective waste management initiatives can be hampered by 

logistical issues, such as delays in waste handling infrastructure, 

requiring adjustments to maintain CE practices. 

K • Necessary infrastructure for recycling, waste management, and 

resource recovery may be underdeveloped or inadequate, making 

implementation difficult. 

• Transitioning to circular practices often requires significant funding, 

and securing funds, especially for smaller companies, can be a major 

barrier. 

• Establishing clear metrics to measure the impact of circular 

initiatives can be complex, making it difficult to demonstrate value 

and secure buy-in from stakeholders. 

• The maritime sector involves various stakeholders, and effective 

collaboration among parties is crucial but can be difficult to achieve. 

• From a regulatory perspective, supporting CE requires other 

countries to follow similar regulations, but many have yet to adopt 

CE processes in their manufacturing and shipping industries. 

L • Although the UAE has a circular economy policy, effective 

implementation is challenging due to a lack of an integrated 

framework that addresses legal, financial, operational, and 

regulatory aspects. A coordinating body is needed to bring alignment 

to circular economy initiatives in the maritime sector. 
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• Design principles are evolving to prioritize not only production 

efficiency but also reuse and recycling. The industry needs 

infrastructure to help shipowners reuse or repurpose equipment, with 

facilities for green scrapping and remanufacturing. 

• Cross-sector reuse, such as using maritime engines in agriculture or 

fishing, can enhance sustainability. However, apart from steel, most 

maritime equipment is currently disposed of rather than recycled or 

repurposed. 

• Financial incentives, such as tax breaks or duty reductions, could 

encourage the adoption of recycled materials and circular economy 

practices in the maritime sector, similar to subsidies provided for 

electric vehicles in other industries. 

M • Implementing circular economy initiatives in the industry faces 

significant cost challenges, including expenses for technical support, 

research and development, and trial-and-error processes, which 

often exceed those of traditional methods. These high initial costs 

can limit acceptance and create obstacles. 

• Fixed thinking patterns and resistance to new ideas present 

additional barriers, as rigid mindsets can lead to early rejection of 

innovative projects and proposals. Support from forward-thinking 

leaders and sometimes government backing is crucial to prioritize 

long-term benefits over immediate profits. 

• In both national and corporate operations, there is often an emphasis 

on short-term KPIs, with insufficient consideration for long-term 

impacts and future implications. 

• Financially, circular economy initiatives require substantial initial 

investments with long or uncertain recovery periods, making it 

challenging to produce convincing financial analyses for investors. 

This issue is not limited to the maritime industry but is common 

across sectors. 

• In the UAE, there is a positive environment for circular economy 

adoption, with many individuals demonstrating open and inclusive 

mindsets and a strong sense of innovation, which aids in overcoming 

these challenges. 

N • Insufficient awareness, restricted knowledge, and absence of 

technical proficiency. Limited understanding directly influences the 

end-of-life practices of vessels, as seen by dismantling techniques 

and the reverse supply chain. It is essential to enhance the abilities 

of personnel at ship repair and recycling facilities in the extraction 

of components from decommissioned vessels without compromising 

the integrity of the core product. 

• Regulation and certification related barriers (Classification societies, 

Flag authorities etc.). The most critical barrier to the implementation 

is found in the regulations. The maritime industry is heavily 

regulated with rules, regulations, and legislation to avoid 

environmental damage and human health. Ships have to be 

registered to a Classification society, which regulates the vessel on 
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behalf of the flag state and ensures that vessels' structures and the 

yard that builds (repairs or refits) the vessel comply with those rules. 

• Due to the lengthy lifecycle of vessels, outdated components and 

remanufactured products may not meet evolving regulatory 

standards, leading to inefficiencies and higher operating costs. 

• The geographic separation of production and scrapping locations, 

combined with a lack of industry wide asset tracking and poor 

standardization, impact the effectiveness of the reverse supply chain, 

recycling, and communication within the maritime industry. 

• Public Financial Support: The lack of public financial incentives, 

such as subsidies and tax abatements, can affect the adoption of 

circular practices. 

 

Table 8: Respondents' opinions regarding the theme of “Management Perspectives on 

CE Adoption”, which is outlined in Table 5.      

  

Respondent Management perspectives within an organization influence the 

adoption of circular economy practices, Leadership Awareness of 

Long-Term Benefits vs. Short-Term Focus in Circular Economy 

Adoption 

A • The organization is aligned with shareholder guidance, 

focusing on CO₂ reduction and ocean preservation. They have 

achieved a significant CO₂ emissions reduction (approximately 

70%) by connecting to a solar panel grid, showcasing a strong 

commitment to sustainability. 

• The company actively participates in recycling processes, 

including food and material recycling. Residual materials are 

resold for recycling, and sustainable practices are applied in 

ship repair and maintenance, such as anti-abrasive painting, 

hydro blasting, and using certified materials. 

• There is an emphasis on full recycling of components like 

cables and pipes at the end of a vessel's lifecycle, highlighting 

a strong focus on circular economy practices within the 

maritime industry. 

• The company's new line of business is fully aligned with 

leadership targets, integrating sustainable practices within its 

Engineering, Procurement, and Construction (EPC) operations. 

This commitment is evident through its renewable energy 

solutions, such as producing fully recyclable high-voltage DC 

platforms for offshore applications, contributing to clean 

energy and reinforcing the company’s leadership in sustainable 

shipyard practices. 

B • The team is closely aligned with the UAE’s circular economy 

policy and the UN's Sustainable Development Goals (SDGs), 

aiming to achieve a 96% recycling rate across all operational 
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waste, including 3 tons of food waste daily. Efforts are ongoing 

to reach 100% recycling by finding solutions for mud disposal. 

• In addition to recycling, the organization is transitioning to 

renewable energy sources as part of its long-term sustainability 

strategy, with a commitment extending beyond short-term 

goals. 

C • There is strong belief in leadership and commitment to the 

circular economy and its link to sustainability, with an 

emphasis on raising awareness and improving communication 

with partners to facilitate understanding and support. 

• Efforts have been made to change laws, including legislation 

related to green scrapping, and to collaborate with partners to 

encourage legislative adjustments that attract more business. 

• Specific regulatory challenges, such as visa requirements for 

seafarers who live on ships and redundant insurance 

requirements, create unnecessary obstacles for foreign 

businesses and need to be assessed and streamlined. 

• Coordination with internal stakeholders is essential to address 

these barriers and support foreign business operations. 

D • Leadership attitudes are crucial in shaping company culture and 

the strategic focus on CE. When senior management prioritizes 

CE, it gains organizational support, leading to resource 

allocation in infrastructure, technology, and training. Leaders 

who value CE are more likely to invest, while those focused on 

short-term gains may limit support. Proactive leaders view CE 

as future proofing, while reactive ones may adopt CE only 

when required. Managers prioritizing stakeholder relationships 

also help drive CE adoption, as these initiatives often need 

partnerships. 

• Leadership recognizes the long-term benefits of CE but often 

prioritizes short-term financial goals due to immediate 

pressures and the perceived risk of initial investments. Aligning 

on the tangible, long-term value of CE such as improved 

resilience, cost-efficiency, and reputation, could enhance 

adoption. 

E • Leaders set the tone for organizational priorities, and their 

commitment to sustainability can significantly influence the 

allocation of resources, strategic planning, and overall 

operational direction. 

• CE practices often require significant upfront investments that 

may only yield returns in the long term. When management 

embraces a forward-looking approach, they are more likely to 

commit to these investments, despite the potential for delayed 

ROI. This willingness to prioritize long-term environmental 

and operational gains over short-term financial performance is 

essential for integrating CE practices. 

F • Given we are an E&P company; management highlights the 

importance of continued energy security and reliability 
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ensuring all regulations are complied with and reduce Co2 

emissions. 

• Shareholders returns are always priority, but the leadership is 

indeed aware of the long-term benefits of CE practices. 

G • Management has a positive outlook on adopting circular 

economy practices, but there is a need to operate the fleet pool 

with fewer restrictions and greater flexibility. 

• There is uncertainty about leadership’s awareness of long-term 

benefits of circular economy practices, and a lack of clear 

strategy or guidance from relevant entities to address this issue. 

This observation reflects a general experience within the UAE, 

not specific to the company. 

H • Leadership appears to prioritize short-term commercial 

objectives, potentially due to limited awareness of the long-

term benefits of CE practices and the risks associated with 

delayed adoption. This focus on immediate gains may hinder 

progress toward sustainable practices. 

I • A top-down approach is often required, as leadership 

commitment is essential to drive and sustain these initiatives. 

• There is limited awareness among leadership of the long-term 

benefits of adopting circular economy principles. The 

complexity of the concept may hinder a comprehensive 

understanding of its holistic impact. While there is an 

appreciation for sustainability, integrating CE practices to align 

with both immediate and future objectives remains a challenge. 

J • Effective change management strategies involve engaging ind

ividuals as catalysts for transformation and ensuring their com

prehension of the overarching objective of the circular econo

my. 

• CE practices represent a relatively new concept, and for their s

uccess, they must be driven by upper management.The presen

ce or absence of enthusiasm will influence stakeholders' accep

tance or rejection of CE procedures. 

K • A clear commitment from management to circular economy 

(CE) principles can inspire alignment among stakeholders, 

employees, and suppliers, fostering a shared vision for 

sustainability. 

• Demonstrating strong support for CE practices signals their 

importance, encouraging buy-in and active participation across 

all levels of the organization. 

• Allocating adequate resources, including time, budget, and 

personnel, significantly enhances stakeholders' motivation and 

capacity to engage in CE initiatives. 

• Prioritizing sustainability within the organization can create an 

environment that supports innovation and responsibility, 

encouraging employees and partners to adopt CE practices. 
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• Maintaining a positive outlook on the potential benefits of CE 

can motivate stakeholders, while addressing perceived risks 

carefully to avoid resistance. 

• Investing in CE-related training and development equips 

personnel with the necessary skills and knowledge to support 

sustainable practices effectively. 

• There is strong support from both leadership and government 

for environmental and sustainability regulations, with a 

collective commitment to advancing these initiatives. 

L • The organization, as a service provider rather than a 

manufacturer, prioritizes environmental impact by ensuring its 

services adhere to high standards, aligning with its mission to 

safeguard life, property, and the environment. As a 

classification body, it is committed to environmental 

sustainability from top management, positioning itself as a 

trusted entity in addressing global transformations. 

• Recycling and decarbonization are key areas of involvement, 

where the organization enforces requirements for recycling and 

promotes energy-efficient practices, especially regarding fuel 

and hybridization in the maritime sector. While their role is 

limited in the production phase, such as ship design, they 

emphasize minimum regulatory standards for environmental 

performance. 

• In its operations, the organization takes its carbon footprint 

seriously, encouraging employees to limit travel and pursue 

alternatives where possible to reduce environmental impact. 

Overall, the organization firmly believes in integrating circular 

economy principles within the maritime industry, 

demonstrating this commitment through various internal and 

industry-wide initiatives. 

M • Driven by national requirements and environmental priorities, 

our management actively supports the circular economy, 

fostering R&D through a dedicated Science and Technology 

Innovation Department. This initiative has led to nearly all 

products having electric, efficient, and recyclable versions, 

many of which are commercially available, thus promoting a 

positive cycle for circular economy advancement. 

• Our leadership team fully understands the long-term benefits of 

circular economy practices, essential for both competitiveness 

and sustainability. 

N • There is a strong interest in adopting circular economy 

practices within management, emphasizing sustainable value 

chain improvements. However, there remains a preference 

among shipowners and shipyards for new over remanufactured 

or reused items, with some stakeholders seeking supportive 

incentives to encourage adoption. 

• Long-term Benefits of Circular Economy Practices, the 

extended warranties and potential cost savings associated with 
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remanufactured products offer significant long-term benefits. 

Increasing awareness of the reliability and performance of 

remanufactured, reused, or refurbished (RRR) products could 

expand their usage beyond spare parts, contributing positively 

to sustainable practices in the maritime industry.          

     

Table 9: Respondents' opinions regarding the theme of “Cultural Barriers”, which is 

outlined in Table 5. 

 

Respondent Cultural Challenges and Influences on Adopting Circular Economy 

Practices in the UAE’s Maritime Sector 

A • The UAE, particularly Dubai, has established ambitious targets 

for sustainability and circular economy practices, aiming to 

achieve full recyclability and clean energy goals by 2030-2050. 

These objectives are clearly outlined in national policy 

documents, reflecting a strong governmental commitment to 

sustainability. 

• Education, technological advancement, and the Emiratization 

of expertise are prioritized to attract global specialists in the 

field, supporting the UAE’s goal of becoming a leader in 

circular economy practices. The recent COP hosted in the UAE 

highlighted this commitment, with numerous agreements 

signed to endorse sustainable practices. 

• Cultural barriers exist on an individual level; however, the 

UAE's national and organizational culture is highly supportive 

of best practices in sustainability. The UAE actively 

encourages partner engagement as part of its circular economy 

policy (2021-2031), reinforcing collaboration as essential to 

reaching national targets. 

• Dubai’s economic resilience during and after COVID-19 has 

further strengthened its appeal to global investors across 

sectors such as IT, technology, and banking, helping drive the 

growth and implementation of circular economy principles. 

B • A broader cultural shift is needed, with education and 

awareness on sustainability extended beyond the maritime 

sector to encompass various aspects of life, aligning with 

multiple Sustainable Development Goals (SDGs) such as 

health, education, and social well-being. 

• Stakeholder engagement should be expanded across sectors to 

build a 360-degree approach to sustainability. Long-term 

planning and investment in sustainability and recycling are 

essential, including assessing financial commitments over a 5- 

to 10-year period to gauge the impact of these initiatives. 

C • A significant challenge is the limited knowledge, 

communication, and coordination across sectors. This lack of 

cohesive understanding and collaboration among various 

stakeholders hinders effective decision-making, slows the 
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adoption of sustainable practices, and prevents seamless 

integration of circular economy initiatives. 

D • Leadership attitudes and priorities significantly influence 

organizational culture, hence affecting the implementation of 

Circular Economy (CE) practices. Management's stance on 

sustainability and circular economy (CE) affects organizational 

support, resource allocation, and strategic focus, potentially 

establishing a cultural barrier if CE is perceived as peripheral 

rather than essential to long-term strategy. 

E ● Leadership’s commitment to CE practices often inspires 

broader cultural alignment within the organization. When 

management openly communicates the importance of CE and 

involves employees in sustainability goals, it builds a sense of 

ownership and commitment across the organization. This 

cultural shift is essential for embedding CE practices into daily 

operations and making them part of the organizational DNA. 

● Management that values CE practices is more likely to invest 

in training and upskilling employees on sustainable practices 

and CE principles. This investment makes it easier to 

implement circular processes effectively and ensures that staff 

members understand the importance of their roles in achieving 

sustainability targets. 

● Status Quo Bias in resource use, cultural norms in the UAE 

have traditionally been aligned with convenience and 

abundance. There is still a tendency to view new resources as 

preferable to reused or recycled materials, a perspective that 

can extend to corporate procurement and waste management 

practices in the maritime industry. Overcoming this bias will 

require a shift towards valuing resource efficiency and 

appreciating the economic and environmental value of 

recycling and reusing materials. 

F • The UAE has made significant progress in adopting 

sustainability initiatives, not only in the maritime sector but 

across the country as a whole. While many companies are 

already embracing this shift, adoption varies due to different 

influencing factors. However, substantial efforts are evident. 

• Integrating these practices into KPIs, along with sharing data 

and success stories across companies and jurisdictions, can 

greatly support the achievement of sustainability targets. 

G • Effective adoption of circular economy principles in the UAE’s 

maritime sector requires better coordination between Emirates, 

as varying visa requirements and restrictions on moving 

suppliers across Emirates pose challenges. 

• The UAE's cultural orientation generally supports 

sustainability; however, the perspectives of the private sector 

are often marginalized. Certain government entities tend to 

focus solely on fulfilling their assigned mandates, which limits 
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proactive engagement. Consequently, there is a lack of 

initiative and widespread awareness regarding circular 

economy practices. 

H • Culture is important to break down barriers between 

stakeholders and promote the common interest by facilitating 

CE practices. At the organizational level, an agile culture can 

promote the ability to come up with bespoke solutions that 

allow for the successful identification and adoption of CE 

principles which includes integrating sustainability with the 

organization’s vision and mission and setting a strategy to align 

the employees’ personal objectives and capabilities with such. 

I • The company introduced an innovative, sustainable solution 

for hydrocarbon spill management using coconut husks and a 

patented chemical (MX70) to transform hydrocarbons into a 

repurposable silicate. Despite initial positive feedback and 

competitive pricing, further client engagement has been 

limited, possibly due to industry hesitancy toward unfamiliar 

technology, concerns over long-term efficacy, and perceptions 

about the efficiency of sustainable solutions. 

• Cultures that emphasize environmental education tend to more 

readily adopt circular practices, as increased awareness of 

sustainability benefits encourages support for eco-friendly 

policies, investment in sustainable technologies, and 

participation in recycling and resource optimization. 

J • To overcome cultural barriers to circular economy (CE) 

adoption, it is essential to begin with education on the benefits 

of CE for global sustainability. Supportive messaging from top 

management that advocates for and drives the implementation 

of CE practices will be instrumental in addressing cultural 

resistance. Additionally, the organization’s vision and mission 

should explicitly emphasize the importance of CE adoption, 

aligning strategic goals with sustainability principles to foster 

a culture receptive to circular practices. 

K • Time is one of the main challenges in implementing changes 

within the maritime sector, which typically takes longer to 

adapt compared to other industries. Implementing and scaling 

regulations will require a gradual buildup. 

• To address these challenges, it is essential to start with 

education and awareness, supporting the CE principles, 

promoting individual commitment across the sector. 

L • With over 120 nationalities in the UAE, there is a diverse, 

cosmopolitan culture that encourage openness to new ideas, 

which can be leveraged to shift from a “use and dispose” 

mindset to a culture of “reuse, regenerate, and recycle” (3Rs), 

promoting a circular economy. 

• While cultural barriers exist, UAE multicultural environment 

offers the advantage of diverse perspectives and resources, 
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allowing benchmarking against varied practices that can enrich 

circular economy strategies. 

• Recycling and sustainable practices, such as reducing plastic 

usage, are gradually becoming part of everyday life. 

• Emerging technologies like 3D printing and additive 

manufacturing hold potential for future recycling and reuse of 

maritime materials, suggesting that the next generation of 

designs may increasingly incorporate these circular economy 

principles. 

M • The UAE's culture has supported the circular economy, 

actively promoting and facilitating it across industries. The 

UAE’s favorable environment encourages local and incoming 

companies to prioritize circular practices. However, 

conveniences in logistics and technology-driven areas may 

pose challenges. 

• Culture serves as the foundation and nurturing environment for 

the circular economy. It shapes social and value perspectives, 

making cultural support essential for a sustainable and 

developed circular economy. 

N • Culture is a powerful catalyst for sustainable and circular 

practices, with committed leadership already encouraging 

positive change. This strong cultural foundation at both 

organizational and national levels is driving the shift toward a 

more resilient and sustainable future. 

 

Table 10: Respondents' opinions regarding the theme of “Overcoming Barriers”, which 

is outlined in Table 5. 

 

Respondent Strategies and Partnerships for Overcoming Barriers to Circular 

Economy Adoption in the Maritime Industry 

A • The long term, decade strategy with the environment and 

sustainability in consideration influenced the maritime 

industry, procurement, production, operation, equipment use, 

artificial intelligence, and efficiency.  

• This is part of the broader vision, encompassing all 

departments, with our future growth fully aligned with Dubai, 

the UAE, and global best practices, particularly in 

sustainability. Everything we undertake will be sustainable, 

embodying circular economy principles in every aspect. 

• Business transformation promotes acceptance of new 

workplace and robotics, as well as reduce defensiveness in 

preserving old working environments. Improved working 

environment contributes to the industry and public’s wellbeing, 

hazardous job substitute, improved safety, reduced exposure to 

negative elements, environmental protection, technical skillset, 

and work from home.  

• The future and growth of national maritime industry players 

must align with the best global practices.  
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• Embarked with global mega players in terms of renewables, 

technologies, and heavy equipment manufacturers. 

B • Successful circular economy strategies require engaging all 

stakeholders, including employees, management, suppliers, 

and contractors, with sustainability embedded in procurement 

and pre-tendering processes. 

• Collaboration with companies along the supply chain, 

particularly those demonstrating sustainability commitments, 

is crucial, especially for reducing carbon emissions in the 

maritime sector. 

• Key industry contributors, such as shipyards and port 

operators, should be more involved in regulatory discussions, 

as current regulations tend to focus primarily on logistics 

companies. 

• Broadening stakeholder involvement in policy-making will 

create more inclusive and effective standards that support 

circular economy goals in the maritime industry. 

C • Benchmarking and Global Collaboration: The UAE 

benchmarks its maritime practices against global leaders like 

East Asian countries (e.g., Singapore, China) rather than 

focusing on regional comparisons. This approach allows the 

UAE to learn from advanced practices in shipbuilding, 

logistics, and scrapping, enhancing its competitiveness in the 

global maritime industry. 

• UAE Blue Pass Initiative: The UAE Blue Pass is a loyalty 

program that connects service providers with ship owners on a 

ministerial platform, offering benefits like discounts, 

warranties, and consultations. The platform streamlines access 

to services like bunkering, catering, and maintenance, enabling 

efficient service procurement with certified quality standards. 

• Digital Tracking and Transparency: The platform tracks each 

commercial ship via its IMO number or a unique identifier for 

smaller vessels, detailing ownership history, manufacturing 

information, and technical specifications, promoting 

transparency and accountability in the maritime industry. 

• Support for Traders and Freight Forwarders: By using the Blue 

Pass platform, traders and freight forwarders gain access to 

competitive pricing and a range of efficient services, 

strengthening the UAE's role in international trade and 

promoting a collaborative circular economy environment. 

• The UAE's journey to becoming a prominent member of the 

International Maritime Organization (IMO) Council reflects its 

strategic commitment to maritime sustainability and economic 

influence. 

D • The maritime industry could adopt unified global regulatory 

standards similar to those in the automotive sector to streamline 

compliance. Financial incentives, such as tax breaks and 

subsidies, can offset initial costs and encourage long-term CE 
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investments. Developing CE-focused infrastructure in ports 

and using digital tools for lifecycle tracking and transparency 

would improve resource efficiency. Public-private partnerships 

(PPPs), as seen in Norway, could fund sustainable 

infrastructure, and dedicated funds like those from the 

European Investment Bank could support upfront investments. 

Promoting a culture of sustainability, inspired by corporate 

responsibility programs in the fashion industry, would also 

promote CE practices. 

• Collaborations with academic and research institutions can 

drive innovation, as seen with the EU’s Horizon 2020 program, 

which funds eco-friendly designs and circular supply chains. In 

the UAE, partnerships with local universities could support 

research in sustainable port infrastructure and vessel lifecycle 

management. 

E • Collaborating with environmental organizations can provide 

valuable insights into best practices for sustainability and 

circularity. 

• Partnerships with local and international maritime associations, 

such as the UAE Maritime Cluster or the International 

Chamber of Shipping, can promote CE principles through joint 

initiatives, conferences, and training programs. 

• Embracing innovations like 3D printing, biodegradable 

materials, and closed-loop manufacturing systems can facilitate 

the shift to circular practices. 

• Collaborating with organizations like the IMO can help set 

global standards for sustainability in maritime operations and 

facilitate the sharing of best practices among member states. 

F • The majority of UAE banks have now established 

'Sustainability' departments providing sustainable, green 

financing solutions, aligning with wider international banking 

markets. 

• Prioritize a clear and strategic approach while selecting 

sustainable marine fuels (such as ammonia or ethanol) for 

newbuild vessels. This decision should factor in both the initial 

higher costs and the potential long-term savings from reduced 

environmental impact and operational efficiencies. By 

investing in advanced ship designs optimized for alternative 

fuels, the country can secure future economic benefits and 

position itself as a leader in sustainable maritime practices. 

Additionally, establishing incentives or subsidies for newbuild 

projects with sustainable fuel options could encourage industry 

adoption and help offset initial costs. 

G • To address existing challenges, the UAE could consider 

adopting alternative fuels for the shipping sector, granting 

access to sustainable fuel options. Additionally, ports could 

directly supply electricity to ships and implement structured 
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guidelines for recycling materials, including waste collection 

from the maritime industry. 

• Potential partnerships and collaborations with the private 

sector, particularly in facilitating the importation of alternative 

fuels for transportation, could further enhance the adoption of 

circular economy principles within the maritime industry. 

H • Revise regulations to facilitate CE initiatives, and update 

organizational processes to enhance agility in procurement and 

project management. Include sustainability metrics in 

organizational goals beyond just financial targets. 

• Strengthen human capital by building technical capability and 

absorptive capacity to effectively adopt CE practices. 

• Attract international suppliers, contractors, and consultants to 

the UAE to enhance the supply chain and support CE projects 

technically and commercially. 

• Establish public-private partnerships (PPP) and build-operate-

transfer (BOT) models with major maritime companies and key 

authorities. These models will help in financing CE projects 

and facilitate the transfer of technical knowledge and 

capabilities for successful CE adoption. 

I • Partnering up with NGO which are focused on sustainability to 

create framework or guidelines. Possibly investing in the 

correct infrastructure locally. 

• Education and awareness, understanding the benefits of 

circular economies.  

• Partnering with industries beyond maritime, such as Beeah, a 

prominent waste management company in Sharjah, can create 

valuable opportunities for closed-loop systems.  

J Demonstrated in previous themes.  

K • Launching initiatives such as workshops, seminars, and 

training programs to educate stakeholders on the benefits of 

circular economy (CE) can help raise awareness and address 

misconceptions. Demonstrating successful CE practices 

globally with tangible benefits can inspire confidence and 

motivate adoption. 

• Assisting companies in integrating CE principles into their 

business models can illustrate CE as a viable growth path rather 

than a theoretical concept. Tailoring CE initiatives to align with 

local cultural values can enhance acceptance and encourage 

participation. 

• Building partnerships between public, private, and NGO 

sectors can pool resources and knowledge, making CE 

practices more accessible. Advocating for strong government 

policies and regulatory frameworks can create an environment 

that fosters CE adoption in businesses. Providing feedback 

channels on CE initiatives can help refine practices and 

improve engagement. 



56 

 

• The UAE actively supports collaboration, as demonstrated by 

Expo 2020, where partnerships across sectors showcased a 

commitment to sustainable initiatives. 

L • The UAE’s Ministry of Energy and Infrastructure, established 

with one of the classification body maritime decarbonization 

center in 2023, leads collaborative research efforts with 

government bodies and academic institutions to work towards 

a decarbonized future. 

• There has been a significant shift toward solar energy, 

especially in public and marine transportation, as seen in the 

adoption of solar-power and electric vehicles. Expanding green 

initiatives to other sectors, including leisure and public 

transportation, could further enhance sustainability. 

• Proposals for creating green zones in public spaces and using 

recyclable materials are potential strategies to support green 

transportation and sustainable urban planning. 

• Benchmarking from circular economy models adopted by other 

countries and adapting them to the UAE context can strengthen 

the UAE’s sustainability initiatives. The UAE’s favorable 

environment for innovation and investment can attract more 

companies and stakeholders, increasing business opportunities 

and employment, which is integral to ESG and sustainable 

development goals. 

M • To address operational challenges in the circular economy, 

government guidance on KPIs and strategies is essential, 

allowing for a long-term perspective. For cost-related 

challenges, initial investments could be supported by 

advancing expected returns from circular practices. An 

example from Shanghai shows how restricting traditional 

vehicle licenses while offering free ones for new energy 

vehicles boosted sustainable transport. 

• Existing partnerships include collaborations with Dubai Ports 

World, the port authority, and APM Terminals. There is also 

cooperation with Chinese technical subcontractors and a 

technical team focused on future circular economy projects. 

N Potential and existing partnership global or UAE based aiming 

sustainability across maritime industry: 

• PortXchange: A global platform for collaborative 

partnerships among port leaders, not specific to the UAE. 

• Circular Innovation Lab: An initiative focused on circular 

economy partnerships across the global maritime industry, 

not specific to the UAE. 

• Maritime Hub Abu Dhabi: A UAE-based platform focused 

on shaping Abu Dhabi’s maritime industry by connecting 

public and private sectors and positioning the UAE as a 

global maritime leader. (Based in the UAE) 

 



57 

 

Chapter 5: Discussion 

 

5.1   Thoughts on Sustainability 

         Findings indicated that the maritime industry is experiencing a significant 

transformation in its pursuit of sustainability, with the United Arab Emirates (UAE) 

playing a pivotal role in this global shift (Clott & Hartman, 2022). According to Clott 

& Hartman (2022), the maritime industry is considered a segment of the Blue Economy 

for sustainable use of ocean resources as a source of economic growth as well as 

improved livelihoods and jobs. Their study also stated the current state of maritime 

innovation centers is valuable in the evolution of the maritime industry toward 

digitization. The UAE has emerged as a recognized leader in maritime sustainability, 

driven by a clear strategic vision and substantial national efforts, particularly in terms 

of cost efficiency and time management (Al-Gasaymeh et al., 2022). The nation 

actively engages in international sustainability initiatives, ensuring its regulations and 

policies are harmonized with both domestic and international standards. Additionally, 

the UAE has demonstrated a strong commitment to emissions reduction, setting 

ambitious goals to achieve net-zero emissions by 2050. In a recent report by Al-

Gasaymeh and co-workers (2022), the importance of safe transportation within the 

UAE's maritime industry for sustainable development was studied, further implying the 

prioritization of maritime industry sustainability by national research efforts. 

 

5.2   Key Challenges and Barriers to Executing Circular Economy Initiatives 

        Respondents were then surveyed with questions according to a theme of key 

challenges in executing circular economy initiatives, such as regulatory, operational, 

and financial hurdles. One of the primary challenges faced by the maritime industry is 

the lack of regulatory restructuring to cope with circular economic practices. 

Regulations could encourage procedural prioritization by industries to meet the 

necessary standards. Based on Golbabaei and co-workers (2024), regulatory 

enforcement demonstrates growing recognition of handling and disposing of vessels, 

which prompts many countries to implement its provisions for better ship recycling 

practices. Moreover, circular economy (CE) initiatives require considerable capital 

investment in advanced technologies and infrastructure, which can be prohibitive for 

smaller enterprises. The current port infrastructure is often insufficient to support 
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recycling activities and the adoption of alternative fuels, limiting the sector's capacity 

for sustainable transformation. According to Fischer & Pascucci (2017), incentives can 

enhance company performance by aiming at circular material cycles hence imperative 

in technological and infrastructural advancement. The complexity of maritime supply 

chains also further complicates the implementation of CE practices. Furthermore, there 

is a notable deficit in awareness and comprehension of CE principles among both 

management and operational personnel, exacerbated by a focus on short-term financial 

gains over long-term sustainability investments. Lastly, Resistance to change is also 

prevalent, particularly among management and staff, due to perceived increases in 

operational costs and workloads associated with sustainable practices. Different 

opinions were acquired for operational hurdles, which varied from setbacks in terms of 

technology, skilled experts, material availability, and logistic supply chain. Operational 

aspects consist of complex factors thus diverse opinions were likely obtained (Okumus 

et al., 2023a). 

 

5.3   Management Perspectives on CE Adoption 

        Leadership attitudes play a critical role in promoting the adoption of circular 

economy (CE) practices within organizations. Leaders who prioritize and advocate for 

CE initiatives are more inclined to allocate necessary resources, establish strategic 

objectives, and facilitate organizational change. While management's awareness of the 

long-term benefits of CE is essential for successful implementation, short-term 

financial goals often overshadow these considerations. A limited understanding among 

the leadership of the comprehensive, long-term impact of circular economy principles 

can impede their widespread adoption. Sustained, top-down commitment from 

leadership is therefore essential to drive the successful implementation and longevity 

of CE initiatives. 

 

5.4   Cultural Challenges 

        Although the UAE's national and organizational culture demonstrates a strong 

commitment to sustainability, cultural barriers at the individual level remain prevalent. 

A broader cultural shift towards sustainability is required, extending beyond the 

maritime sector to encompass society at large. One of the key challenges is the limited 

cross-sectoral knowledge, communication, and coordination, which impedes effective 
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decision-making and the widespread adoption of sustainable practices across both 

industrial and domestic contexts. Addressing these gaps is essential for fostering a 

comprehensive, national-level cultural transition towards sustainability. 

 

5.5   Overcoming Barriers 

         The UAE benchmarks its maritime practices against global leaders to adopt 

advanced methods in shipbuilding, logistics, and vessel scrapping. Collaboration across 

the supply chain is crucial for reducing carbon emissions and achieving circular 

economy goals. Unified global regulatory standards are needed to streamline 

compliance and encourage investment in circular economy initiatives. Financial 

incentives, like tax breaks and subsidies, can help offset the initial costs of adopting 

circular economy practices. Partnerships with academic and research institutions can 

drive innovation in sustainable port infrastructure and vessel lifecycle management. 

Public-private partnerships can also fund sustainable infrastructure and support initial 

investments. Promoting a culture of sustainability within organizations and the wider 

industry is essential. Embracing innovation and collaborating with environmental 

organizations and maritime associations can facilitate the shift to circular practices. 
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Chapter 6: Conclusion 

 

           The focus was confined to the obstacles in implementing the Circular Economy 

and did not encompass other facets of the maritime sector connected to marine life, 

vessel production cycles, and offshore infrastructure. Focusing on the UAE yields 

useful insights; nevertheless, the findings may lack complete generalizability to other 

locations with distinct legislative and operational contexts. 

The evolving landscape of circular economy developments indicates that certain 

emerging trends or breakthroughs may not have been thoroughly examined or 

incorporated in the study, such as COP29, Abu Dhabi Industrial Strategy which will 

drive the transition to Circular Economy and Sustainability initiative of Sharjah 

Research Technology and Innovation Park. 

Achieving a sustainable blue economy hinge on key pillars such as knowledge, 

research, development, and innovation. Horizon scanning highlighted by one of the 

recent studies (Pace et al., 2023) as an essential tool in this process, enhances these 

pillars by identifying emerging trends, risks, and opportunities that are crucial for the 

future of marine and coastal ecosystems. Through the structured collection and 

organization of information, horizon scanning provides early insights, enabling 

stakeholders to anticipate changes and respond proactively. By integrating horizon 

scanning with ongoing research and development efforts, organizations can prioritize 

areas of innovation, craft resilient policies, and ensure that the blue economy remains 

sustainable in the long term. This forward-looking approach allows for timely 

interventions, fostering the growth of sustainable practices while safeguarding marine 

resources for future generations. Marshall, D., et al. (2023) contended that forthcoming 

sustainability research must examine the interplay between business and the 

environment more thoroughly and identify enterprises that promote sustainable 

innovation. They proposed five guiding EARTH principles ecology, authenticity, 

resilience, transformation, and holism to facilitate the transition to a sustainable, 

biocircular economy that benefits organizations and society while minimizing 

environmental impact (Dacre et al., 2024). 

The UAE has purposefully established itself as a global leader in marine 

sustainability by merging economic advancement with environmental conservation. 

The UAE exhibits a robust commitment to innovation and sustainability in the maritime 
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sector through efforts including the creation of marine protected areas, the Maritime 

Decarbonisation Centre, and the Maritime Sustainability Research Centre. The nation's 

strong involvement in the International Maritime Organization (IMO) underscores its 

dedication to global maritime safety and environmental preservation. The UAE 

significantly influences international maritime policies by adhering to IMO norms and 

participating in their development. Notwithstanding these developments, attaining 

long-term sustainability necessitates ongoing enhancement and collaboration among 

several stakeholders to rectify implementation deficiencies and assure conformity with 

evolving global standards. 

This research aims to identify the barriers that exist in the implementation of 

CE practices in the maritime industry in the UAE, focusing on cultural and 

organizational dynamics, managerial attitudes, and the influence of social factors. The 

results identified a set of major barriers, including regulatory deficiencies, 

infrastructural constraints, and cultural resistance, which are impeding the transition 

toward CE. This also emphasized management commitment and collaboration as two 

important success factors. The practical implications of this research have put emphasis 

on the role of leadership in driving CE initiatives, which are in need of clear regulatory 

frameworks and increased collaboration between private and public stakeholders. The 

study was constrained to 14 people, potentially failing to encompass the complete 

diversity of experiences and issues within the broader profession. 

To promote the adoption of Circular Economy (CE) principles in the maritime 

sector, it is essential to establish and enforce cohesive worldwide regulatory standards 

to mitigate fragmentation and assure consistency with CE objectives. Financial 

incentives, such as tax reductions or subsidies, ought to be used to promote sustainable 

practices and remanufacturing solutions, alongside partnerships among industry, 

government, and academia to foster innovation. Workshops and training programs must 

be conducted to elevate awareness and develop competencies among professionals and 

stakeholders, while investment in Industry 5.0 technologies such as IoT and AI-driven 

solutions can improve operational efficiency and promote sustainable resource 

utilization. Furthermore, advancing research and development (R&D) centred on 

remanufacturing and sophisticated recycling methods specific to maritime applications, 

coupled with national initiatives to inform the public and stakeholders about the 

environmental and economic advantages of the circular economy (CE), would be 
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essential. Leadership at every level must advocate for CE adoption, establishing 

quantifiable sustainability objectives to guarantee enduring success and resilience. 

To advance Circular Economy adoption in the UAE maritime industry, develop 

a skilled workforce specialized in precise dismantling of material components. Training 

programs should focus on preserving the functionality of adjacent components, 

maintaining material quality, and enabling efficient remanufacturing. Integrating 

advanced technologies like robotics and digital twin simulations can enhance precision 

and quality assurance. Establish standardized dismantling procedures and collaborate 

with academic and industry partners to align workforce capabilities with global best 

practices. This approach ensures sustainable resource recovery, minimizes waste, and 

strengthens the industry’s transition to a Circular Economy model. 

Establish a dedicated infrastructure zone that integrates maritime recycling, 

remanufacturing, and green vessel scrapping, governed by international maritime 

regulations and standards. This zone should adopt emerging ESG concepts to create a 

sustainable business framework for the UAE, benchmarking against global best 

practices. By fostering innovation and collaboration, this initiative can position the 

country as a leader in circular economy practices within the maritime sector, driving 

economic growth while ensuring compliance with environmental and social 

governance principles. 

These recommendations are directed toward industry leaders, policymakers, 

and maritime companies in an effort to foster a sustainable maritime industry that 

adheres to the UAE's vision of environmental stewardship and sustainability goals. 

While this study has generated important insights, its limitations are clear because of 

the focus on the UAE maritime sector and specific cultural contexts. Future research 

studies could broaden this focus by considering other regions and sectors in search of 

comparative insights or through the use of quantitative approaches to validate the 

qualitative insights presented in this paper. 

Thus, adoption of CE in the maritime sector is important for achieving national 

sustainability goals and setting a benchmark in global maritime practices. The UAE 

shall lead in transforming its maritime industry to be resilient and eco-friendly by 

addressing the barriers identified through policy alignment, stakeholder collaboration, 

and incentivizing sustainable practices. 
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Appendix 

Interview Questions 

 

General Conversation on Maritime Industry 

1. To start, could you share your thoughts on the current state of the UAE’s 

maritime industry, particularly in the context of sustainability and 

environmental practices? 

2. In your view, how important is the role of circular economy principles in 

shaping the future of the maritime industry? 

 

Barriers to CE Implementation 

1. In your experience, what are the key challenges that you in the industry face 

when trying to implement circular economy initiatives? 

2. Are there specific regulatory, operational, or financial barriers that you think 

are particularly difficult to overcome? 

3. What are some examples of initiatives that were planned but faced difficulties 

during implementation? 

 

Management Perspectives 

1. How do you believe management perspectives within your organization 

impact the willingness to adopt CE practices? 

2. Do you think the leadership team is fully aware of the potential long-term 

benefits of circular economy practices, or is there a focus on short-term goals? 

 

Cultural Barriers 

1. In terms of culture, both organizational and national, what challenges do you 

think exist in adopting circular economy principles within the UAE’s maritime 

sector? 

2. How culture can play a role in embracing more sustainable, circular practices? 

 

Overcoming Barriers 

1. What strategies do you believe could help overcome these challenges If 

exists? Are there examples from other sectors or regions that could be applied 

here? 

2. Are there potential or existing partnerships or collaborations that could 

enhance the adoption of circular economy principles within the maritime 

industry? 
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