
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 2, January 2026 

 Copyright to IJARSCT      DOI: 10.48175/568   752 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

Review of Indigenous Development Strategies in 

Modern Shipping Technologies 
Koushik Saha1 and Dr. Rahul Kushwah2 
1Research Scholar, Department of Management    

2Professor, Department of Management 

Vikrant University, Gwalior, M.P 

 

Abstract: The maritime industry is undergoing rapid transformation through automation, digitalization, 

artificial intelligence, green propulsion systems, and sustainable logistics. Indigenous development 

strategies in modern shipping technologies emphasize self-reliance, local innovation, sustainable marine 

resource management, traditional ecological knowledge integration, and regional maritime capability 

enhancement. This review paper critically examines indigenous approaches to shipping technology 

development, highlighting the integration of local knowledge systems with modern maritime engineering, 

digital shipping, autonomous vessels, eco-friendly propulsion, and ocean governance frameworks.  

The study reviews major developments in indigenous maritime innovation, technological barriers, 

sustainability approaches, and policy frameworks supporting domestic shipping industries. The paper 

further evaluates economic, environmental, and technological dimensions of indigenous maritime 

strategies and presents comparative analyses through tables and graphical interpretations. Findings 

reveal that indigenous technological development improves maritime sovereignty, environmental 

sustainability, and economic resilience while reducing dependence on foreign maritime technologies.. 
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I. INTRODUCTION 

Modern shipping technologies are evolving rapidly due to increasing demands for sustainable transportation, maritime 

security, digital navigation, and environmental protection. Indigenous development strategies refer to domestically 

developed technologies, policies, and innovation frameworks designed to strengthen local maritime industries while 

reducing technological dependence on foreign nations. These strategies integrate traditional marine knowledge with 

advanced technologies such as artificial intelligence, automation, Internet of Things (IoT), blockchain logistics, and 

green propulsion systems. 

Indigenous maritime systems historically played an important role in navigation, fisheries management, coastal trade, 

and marine sustainability. Contemporary maritime industries are increasingly recognizing the importance of indigenous 

ecological knowledge and locally developed marine technologies in achieving sustainable shipping goals. Research 

demonstrates that indigenous-led marine management contributes significantly to sustainable ocean governance and 

ecological conservation.  

The digital transformation of the maritime industry has accelerated the adoption of smart ports, autonomous ships, 

automated cargo systems, satellite navigation, and predictive maintenance technologies. Indigenous development 

approaches seek to localize these innovations while ensuring environmental compatibility and socio-economic 

development.  

 

EVOLUTION OF INDIGENOUS SHIPPING TECHNOLOGIES 

Traditional indigenous maritime systems were based on ecological observation, celestial navigation, local boat-building 

techniques, and sustainable fishing systems. Over time, modern technologies such as electronic navigation systems, 

automated propulsion mechanisms, and renewable energy integration transformed shipping operations. 
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Table 1: Evolution of Indigenous Maritime Technologies 

Period Major Indigenous Maritime Technologies Key Features 

Ancient Era Wooden canoes, sail boats Local materials and manual navigation 

Medieval Period Coastal trade vessels Wind-based transportation 

Industrial Era Steam-powered indigenous vessels Mechanized marine transport 

Digital Era Smart ships and AI navigation Automation and digital monitoring 

Sustainable Era Green autonomous shipping Renewable fuels and carbon reduction 

 

INDIGENOUS STRATEGIES IN MODERN SHIPPING DEVELOPMENT 

1. Localization of Maritime Manufacturing 

Countries increasingly focus on indigenous shipbuilding industries to reduce import dependency. Domestic shipyards 

develop local cargo vessels, naval systems, and autonomous marine vehicles. Indigenous manufacturing enhances 

employment opportunities and technological independence. 

2. Integration of Traditional Ecological Knowledge  

Traditional ecological knowledge contributes significantly to marine sustainability and ocean observation systems. 

Indigenous marine communities possess deep understanding of ocean currents, coastal ecosystems, and climate 

adaptation mechanisms.  

3. Digital Maritime Infrastructure 

Modern indigenous shipping systems integrate: 

Artificial intelligence  

IoT-enabled navigation  

Blockchain logistics  

Smart cargo monitoring  

Satellite communication systems  

Digitalization enhances shipping efficiency, fuel optimization, and maritime safety.  

 

MODERN TECHNOLOGIES IN INDIGENOUS SHIPPING 

Table 2: Major Modern Shipping Technologies and Indigenous Applications 

Technology Indigenous Application Benefits 

Artificial Intelligence Route optimization Fuel efficiency 

IoT Sensors Ship monitoring Predictive maintenance 

Autonomous Vessels Smart navigation Reduced labor cost 

Blockchain Cargo management Transparency 

Green Hydrogen Fuel Sustainable propulsion Carbon reduction 

Smart Ports Automated logistics Operational efficiency 

 

SUSTAINABLE INDIGENOUS MARITIME DEVELOPMENT 

Sustainability has become central to maritime innovation. Indigenous development strategies emphasize 

environmentally responsible shipping technologies including low-emission engines, renewable energy systems, and 

sustainable marine governance. 

The maritime sector contributes significantly to greenhouse gas emissions. Indigenous green shipping initiatives 

promote alternative fuels such as: 

Hydrogen fuel  

Biofuels  

LNG systems  

Solar-assisted propulsion  
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Wind-assisted navigation  

Research highlights that sustainable shipping technologies improve energy efficiency and reduce marine pollution.  

 

ROLE OF ARTIFICIAL INTELLIGENCE IN INDIGENOUS SHIPPING 

Artificial intelligence is transforming maritime operations through: 

Autonomous vessel navigation  

Predictive maintenance  

Smart logistics optimization  

Real-time weather forecasting  

Intelligent cargo systems  

AI-based systems reduce operational costs and improve maritime safety. However, ethical concerns regarding data 

sovereignty and indigenous knowledge protection remain significant.  

 

CHALLENGES IN INDIGENOUS SHIPPING DEVELOPMENT 

Table 3: Challenges Affecting Indigenous Maritime Technologies 

Challenge Impact 

High capital investment Limited technology adoption 

Skilled workforce shortage Reduced innovation capability 

Cybersecurity threats Maritime digital vulnerabilities 

Environmental regulations Increased compliance cost 

Dependence on imported components Technological dependency 

Limited R&D infrastructure Slow innovation growth 

 

OPPORTUNITIES FOR INDIGENOUS MARITIME INNOVATION 

Several opportunities exist for strengthening indigenous shipping systems: 

Development of green maritime corridors  

Smart port modernization  

Indigenous AI maritime systems  

Renewable marine propulsion technologies  

Domestic shipbuilding industries  

Coastal digital logistics networks  

Global initiatives supporting ocean sustainability and decarbonization encourage indigenous maritime technological 

growth.  

 

COMPARATIVE ANALYSIS OF INDIGENOUS SHIPPING STRATEGIES 

Table 4: Comparative Analysis of Indigenous Maritime Development Strategies 

Indigenous Development Strategy 
Economic 

Impact (%) 

Environmental 

Sustainability (%) 

Technological 

Advancement (%) 

Green Propulsion Systems 85 95 75 

AI-Based Navigation Systems 90 70 95 

Smart Port Infrastructure 95 85 98 

Traditional Ecological Knowledge 

Integration 
65 97 60 

Indigenous Shipbuilding Industries 88 72 80 

Blockchain Maritime Logistics 78 68 92 
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Graph 1: Comparative Analysis of Indigenous Maritime Development Strategies

 

DISCUSSION 

The review demonstrates that indigenous development strategies significantly contribute to sustainable maritime 

growth. Integration of traditional marine knowledge with digital technologies creates resilient shipping ecosystems. 

Indigenous maritime innovation supports local economies, enhances technological sovereignty, and improves 

environmental sustainability. 

The emergence of autonomous ships, smart ports, and AI

maritime systems. However, successful implementation requires strong policy support, investment in maritime 

research, and workforce training. 

Research further indicates that indigenous ecological knowledge improves marine conservation and adaptive ocean 

management systems. Indigenous-led governance models provide sustainable alternatives to centralized maritime 

management systems.  

 

Indigenous development strategies in modern shipping technologies represent an important pathway toward sustainable 

and self-reliant maritime systems. The integration of traditional ecological knowledge with digital shipping 

technologies enhances environmental sustainability, maritime safety, and economic resilience. Modern indigenous 

shipping systems increasingly adopt artificial intelligen

vessels to improve operational efficiency and reduce carbon emissions.

Future maritime development should focus on indigenous innovation ecosystems, domestic maritime manufacturing, 

sustainable shipping fuels, and AI-enabled ocean management systems. Strong governmental support, research 

investment, and international collaboration are essential for strengthening indigenous maritime technological 

capabilities. 
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