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ABSTRACT 

 

The increased trade flexibility afforded by containerized cargo has dramatically 

changed worldwide trade and economic interdependence. The study assesses the 

importance of container traffic in economic growth, specifically in the areas of GDP 

growth, job creation, industrial activity, and export/import efficiency. By analysing data 

from the major container ports and their hinterlands, the study reviewed the trends and 

relationships between increases in container volume (throughput) with traditional 

macroeconomic indicators. For the analysis, the study utilized both quantitative 

assessments (port throughput data and economic metrics) and qualitative assessments 

(data on infrastructure and policies). Important findings included the contribution of 

ports with large transaction volumes to the nation or region in terms of enhanced 

connectivity, reduced logistics costs, and attracting foreign investment. Significant 

challenges remain for ports including capacity-related issues, environment/fossil fuel 

dependency, and the need for progress in the areas of digitalization and green 

technologies. The research concludes with recommendations for future policy reform 

and strategic public or private investment in port infrastructure to benefit from 

increased port leverage of container volume for inclusive economic growth.  
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1.1 Definition &Meaning 

Containerized shipping has changed global trade by making it also efficient, low-cost, 

and reliable across international boundaries. The creation of standardized containers 

has also streamlined cargo handling, and reduced the time necessary to load and unload 

cargo. Additionally, using containers has reduced risk of cargo damage and theft, and 

created far more certain and reliable global supply chains (despite the complete 

uncertainty of the current economic climate). Reportedly, containerization has since its 

inception allowed for the easy transport of products across the world's continents and 

has substantially reduced costs in transporting goods while creating altogether more 

efficient trade. This growth has spurred industrial growth by allowing for Just-in-Time 

manufacturing practices, lowering inventory costs, and improving the coordination of 

supply chains.  

The emergence of container shipping as a dominant method for transporting goods 

around the world has played an important role in positively impacting economic 

growth, fostering industrialization, and creating jobs throughout many sectors .The 

integrated global state of the economy now allows businesses of all sizes to access 

foreign markets more easily as there are extensive container networks that take 

advantages of existing global trading relationships. Additionally, increased container 

shipping also leads to enhanced regional development as increased shipping leads to 

more investment in port infrastructure, rail networks, and major road networks to 

facilitate the process of shipping globally. 

Containerized shipping has positioned itself as a primary catalyst for economic growth 

in terms of Gross Domestic Product (GDP) by allowing more shipping containers, and 

ultimately shipping more trade dollars supporting the growth of export-driven trade 

industries. Countries with advanced container ports, and an advanced logistics system 

will, on average, derive greater economic benefit from containerization as they are more 

likely to integrate and use the advantages of being in global supply chains, as well as 

using the opportunities that increase trading opportunities. Furthermore, the emergence 

of mega container ships coupled with advances in port automation will benefit 

efficiency, which will solidify the importance of containerization to the future of global 

trade. 
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India's major ports are critical to the country's maritime trade and are undergoing 

transformation through the Sagarmala Programme that aims to modernize infrastructure 

and improve connectivity and sustainable practices to increase port capacity, reduce 

delays, and strengthen India's importance in the global trade corridors. However, 

inefficiencies in port operations and associated connectivity gaps, are, preventing the 

full realization of economic benefits from container traffic. It is clear that policies and 

investment need to be more targeted in order to meet their potential in the economy. 

This study will raise how container traffic influences economic development through 

India's major ports as a carrier of trade and economic development.. This study employs 

various areas of data, government, industry, and literature data that will guide and 

provide recommendations for policymakers and other interested economic stakeholders 

toward an advancement of opportunities in maritime and economic development in 

India. 

 

Historical Evolution and Significance of Containerization 

Containerization was introduced in the 1950s as a major upgrade to the capacity to 

move cargo and was believed to offer lower operational costs and better overall 

orchestration of global trade logistics. The American businessman Malcolm McLean's 

steel container—the first standardized container—arrived in 1956, and was a solution 

to the inefficiencies of break-bulk shipping, where cargo was loaded and unloaded from 

carrying ships by hand, resulting in extremely high labour costs, high port time, and 

frequent damage to shipping cargo. Containerization meant packaging cargo into 

standardized containers, typically 20 or 40 feet in length. Containers are measured in 

Twenty-foot Equivalent Units (TEUs), which refers to how many 20 foot containers 

you can stack or fit, wherever you are moving, including container ships, trucks, and 

trains, without unpacking (or with minimal unpacking). Cargo containers changed 

logistics and supply chain management forever. The system of wired containers could 

be directly transferred across modes of transport with less time at ports—port 

turnaround time shifted from days to hours—and significantly less theft, pilferage, and 

damage to product, since containers are sealed and 100 percent of the goods remain 

with the sealed shipping container during transit. 
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By the 1960s, containerization was an established process primarily for transatlantic 

trades to ports in the USA and Europe (for example, New York and Rotterdam) that had 

adapted their infrastructures to accommodate container vessels with oversized hulls. 

The International Organization for Standardization (ISO) standardized cargo container 

sizes and ergonomics formally in the late 1960s, contributing to more rapid and flexible 

adaptation of containerized cargo globally. This standardization was helpful in the new 

designs of container ships, container cranes, and port terminals, converting ports into 

streamlined nodes of global commerce. Containerization became an important feature 

of international trade by the 1970s, allowing economies to participate in global supply 

chains. The speed and efficiency of the system of containerization meant that global 

economic trade grew rapidly in volume. Statics show that global container throughput 

has climbed to 19.717 million TEUs by 2022. Ports load and unload shipments of living 

room furniture and decoration for IKEA, electronics for Walmart, automobiles from 

Canada and Mexico, and many, many other types of goods quicker than businesses 

could ever imagine. High throughputs and low shipping costs energized the volume of 

global trade. 

The containerization phenomenon likely had an enormous economic effect, reducing 

logistics costs between 20 and 30%, and allowing for just-in-time inventory systems 

with diminished warehousing costs. The economies of scale and efficiency reduced the 

cost of exports and imports as seen in many developing nations, along with greatly 

supporting national economies like India’s which witnessed major port handling of 

12.310 million TEUs in FY24 facilitating ~95% of trade by volume, containerization 

clearly assisted industrial growth by linking the production and manufacturing centres 

to global marketplaces, as evidenced by India’s SEZs (special economic zones), linked 

to major ports, and assisted by receiving ports like JNPT whose container handling went 

from 1,074 TEUs in FY24 to 6.43 million TEUs in FY24. The trade security value 

emanating from containerization, whereby cargo is sealed reducing loss, and associated 

job creation in and around ports, logistics operations, and related industries an 

additional account of the value added from containerization to economic growth. For 

example, India’s Vadhavan Port which employ 12 lakh people by 2040. 

Containerization faced real obstacles, including an extremely high initial investment in 

port infrastructure and important steps toward global coordination. Developing nations 

were very slow to adopt containerization, as they usually suffer from a lack of capital, 
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forcing them to rely on transshipment hubs, such as Colombo, Sri Lanka. However, 

despite the obstacles presented by containerization, its ability to scale-up and improve 

efficiencies makes it hard to deny. Comparing the TEUs handled at Indian ports over 

years the increase between FY 2013-2014 with the TEUs growing from 7.704 million 

TEUs in FY 2014 to 12.310 million TEUs in FY 2024 (59.7%). Today containerization 

remains the backbone of all global trade, concurrently integrating economies and 

shaping environment of producer-cantered competitive commercial activities. 

Containerization remains the basis of developments toward India's maritime domain, 

specifically at port-centric economic growth specific initiatives like the Sagarmala 

Programme, which looks to create capacity at India's ports for more economic 

developments to occur..(Medda & Carbonaro, 2007a) 

Container traffic and containerized shipping have grown tremendously since 

containerization was first introduced to global logistics services, back in the 1950s. This 

increase was fuelled by the processes of globalization and the tendency of trade 

networks to rapidly expand. Now, over 60% of deep-sea general cargo (with cargo 

defined as goods or items transported by a shipping container, e.g., electronics, textiles, 

machinery, etc.) is transported in a standardized container measured in TEUs (Twenty-

foot Equivalent Units (TEU)) - an indication of their importance in global logistics. In 

2022, the global container throughput reached 19.717 million TEUs, an increase 

overwhelming demand for faster and scalable trade. For context, the major ports of 

India handled 12.310 million TEUs in FY24, up 59.7% from the 7.704 million TEUs 

handled in FY13, illustrating a growing integration with global trade networks. This 

sharp increase is largely due to trade liberalization and the advancements in digital 

supply chains. Global commerce has changed so rapidly, that for developing countries 

like India, they never had easier access to markets in places like Europe, North America, 

and/ or Asia. 

The explosive growth of containerized trade has had a fundamental impact on global 

supply chains that further enhanced just-in-time inventory systems and were able to 

reduce logistics costs by 20-30% overall. In part because of their intermodal nature 

which allows them to be put onto ships, trucks and trains with little to no delay, 

containers have been able to leverage supply chains with minimization of uncertainty 

and delays contributing to increased reliability. To facilitate containerized trade, mega 

ports (Singapore, Shanghai, etc) and trade corridors (the India-Middle East-Europe 
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Economic Corridor) have emerged handling tens of millions of TEUs annually, driven 

by the efficiency of containers. In India, ports like JNPT (6.43 million TEUs in FY24) 

and Chennai (1.47 million TEUs) will ensure the success and growth of transportation 

(and subsequently supply chains) in India and now account for ~95% of India's trade 

by volume and ~70% by value. These ports are enabling export-led growth across 

sectors in India such as automobiles, pharmaceuticals, etc. that account for $451 billion 

of merchandise exports in FY23. 

To meet the growing volume of containerized traffic, ports globally have made 

substantial investments in improving their infrastructure to accommodate larger 

vessels, like the Icon-class ships with capacity levels exceeding 20,000 TEUs. 

Improvements have included dredging for deeper drafts, higher performance 

Automated Stacking Cranes, smart port technology, etc., contributing to more cargo 

being off-loaded, and by 2022, global ports were handling ~800 million tons (TEUs). 

In India, as a part of the Sagarmala Programme, Rs. 78,611 crore of improvements by 

FY 24 included the modernization of numerous legacy terminals, increasing the 

capacity for some to 2,406 million metric tonnes (MMTPA) per annum. Several major 

ports are undertaking new projects such as the Vadhavan Port, expected to have a 

capacity of handling 23.2 million TEUs by 2040 and the Jawaharlal Nehru Port's 

(JNPT) fully Automated Terminals, which have taken the container turnaround from 44 

CLR hours in 2014 to 22.57 CLR hours in FY 24. These improvements have awarded 

nine Indian port the global rankings within the top 100 "Container Port Performance 

Index (CPPI)" 2023, with Visakhapatnam in the global rankings within the top 20. 

The influence of container shipping on the economy is enormous, especially in and 

around ports. Ports create local economic development by way of revenue (such as, Rs. 

1,570 crore in revenue generated (FY24) by Paradip Port, Rs. 1,263.94 crore JNPT 

Port) and jobs (~12 lakh potential jobs with Vadhavan Port) and they create industrial 

clusters (Kandla’s SEZ) and regional GDP in Maharashtra and Tamil Nadu that affects 

surrounding states. But there are irreconcilable issues, like, the problem of lying on 

foreign transshipment hubs (Colombo and others handle roughly 30 percent of India’s 

containers); and the other obvious infrastructural issues that remain. Therefore, 

investment is still required to address those concerns. Nevertheless, by facilitating trade 

and economic development, container traffic sits at the very centre of India's maritime 
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approach, which aligns with a study whose focus is on the economic impact of container 

traffic.(Slack & Gouvernal, 2016) 

 

Economic Impact of Container Traffic 

Containerized shipping is a key component of socioeconomic development and 

contributes to, economic growth through trade, the efficiency of supply chains, and 

support of local economies. First, it impacts the international trade system by reducing 

transportation costs, which harmonizes competitive conditions for the global export of 

goods. The standardized freight container system, freighted in Twenty foot Equivalent 

Units (TEUs), disrupts traditional freight transport systems with the potential for a 20-

30% reduction in costs. This system allows for the export of a high value goods i.e. 

electronics and pharmaceuticals; whereas otherwise, limited market opportunities 

abroad existed.  India's 13 major ports handled approx. 12.310 million TEUs in FY 24, 

a 59.7% improvement from 7.704 million TEUs in FY 13, and underpinning 451 billion 

dollars of merchandise exports in FY 23. India's ports, with ports such as Jawaharlal 

Nehru Port Trust (JNPT) handling approx. ~6.43 million TEUs in FY 24; The 

diminished logistics costs for global trade, contributes to India's competitiveness to 

trade with regions including EU and ASEAN. Shipping at lower rates contributes 

positively to India's economic growth as ports handle approx. ~95% of India trade by 

volume. Between FY 13 - FY 24, India's GDP improved from approximately 1.86 

trillion USD and  to 3.57 trillion USD. 

Next, the operational efficiencies offered by container transport enhances reliability in 

the supply chain. As shipping times become more dependable, industries like textile 

and automotive manufacturing benefit from reliable supply of raw materials to meet 

market demand without long lead times. This can have a transformational effect on 

productivity over time. An example of this depends on India's FY24 container 

turnaround time of 22.57 hours at ports from a turnaround time of 44 hours in 2014. 

Chennai Container Terminal with 1.47 million TEUs (twenty-foot equivalent unit) has 

enabled Tamil Nadu to support the global demand schedules of the textile and 

automotive sectors. In general, in the case of India, the supply chain is reliant on 

container traffic which has benefitted from the operational efficiencies, and the growth 

of the container traffic has consistently shown a strong correlation to the growth of 
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GDP, r ≈0.88.  Container traffics have allowed manufacturing hubs and export oriented 

industries to readily locate to India. The investments to date of the Sagarmala 

Programme are exceeding Rs. 78,611 Crores by FY24 which must have an enormous 

impact on expanding the port capacity to 2,406 million metric tonnes per annum 

(MMTPA) supporting the development of supply chains, enhancing India's positioning 

to compete domestically and internationally. 

The geographic location of container ports fosters economic growth in regions by 

creating jobs and attracting foreign direct investment (FDI). Ports act as regional 

economic anchors that create jobs directly in cargo operations and indirectly in logistics 

and manufacturing. For example, the V. O. Chidambaranar Port has supported Tamil 

Nadu's export industries even prior to V.O. Chidambaranar in modern export 

development. Vadhavan Port is projected to generate 12 lakh jobs by 2040 (Ministry of 

Ports, Shipping and Waterways, 2018). Industries in port-centric urbanised regions 

often draw FDI regionally too. In Visakhapatnam, the industrial corridors drew FDI in 

steel and petrochemical investments which benefitted the southern state's economy (AP 

State Skill Development Corporation, 2023). Ports generate significant revenue that 

supports community and regional development. In the financial year FY24, major ports 

highlighted headline revenues from Paradip of Rs 1,570 crore and JNPT of Rs 1,263.94 

crore that will fund the development of major infrastructure (Ministry of Ports, 

Shipping and Waterways, 2023).  

The Special Economic Zones (SEZ) programme, such as Deendayal's textile SEZ, the 

mineral export SEZ in Mundra combined with Zhangjiagang Free Trade Zone in 

Gujarat also develop regional GDP (Ministry of Commerce and Industry, 2022).  

Yet the challenges presented to ready first and last mile connectivity for these FDI 

opportunities remain significant. This includes significant reliance on foreign 

transshipment ports such as Colombo which seems to claim an unsustainable (~30%) 

share of container movements in India. In addition, inland connectivity challenges as 

previously alluded elevates costs and negatively effects potential GDP realisation. 

Indeed, it is anticipated that modestly addressing logistics costs (~14% of GDP) 

compared to 8 – 10% developed country standards, efficiency gains in supply chains to 

create pathways for more matured regional economies, containerized shipping is you, 
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in fact, a significant economic strategy for India and indeed the focus of this study on 

trade and growth..(Slack & Gouvernal, 2016) 

The growth of container ports into multimodal logistics hubs has greatly increased the 

economic impact of container ports, making them the pivotal engines of global trade 

and regional prosperity. Container ports, and subsequently multimodal ports, have also 

evolved from simple cargo handling points to an integral part of every global supply 

chain, linking manufacturers to global markets through connected transport. 

Multimodal hubs, like Jawaharlal Nehru Port Trust (JNPT) in India, saw the movement 

of 6.43 million Twenty-foot Equivalent Units (TEUs) during FY24, which integrates 

maritime systems with rail and road networks, and significantly reduced logistics costs 

by 20–30%. Furthermore, through multimodal connectivity, India's 13 major ports saw 

the transit of TEUs to rise from 7.704 million TEUs in FY13 to 12.310 million TEUs 

in FY24, a 59.7% increase. The ports in containerized freight transport generally 

support ~95% of trade volume and ~70% of trade value. Furthermore, multimodal 

connectivity provides Indian exporters in electronics, textiles, etc., to export to North 

America, Europe, and Asia while contributing $451 billion to merchandise export in 

FY23, and contributing to GDP growth from 1.86 trillion USD in FY13 - 3.57 trillion 

USD in FY24. 

The combination of advanced logistics systems and digital technologies has greatly 

changed container ports allowing them to operate more efficiently and markedly cut 

transit times.  Port automation with elements like robotic cranes and autonomous guided 

vehicles as employed by JNPT's terminals broaden the extent of cargo throughput, 

while innovations within tracking systems using real time IoT to provide real time 

decisions for cargo with help from Blockchain to enhance supply chain transparency 

provide real advantage for increase supply chain velocity, not just in transit time but 

overall supply chain velocity. Since the implementation of the Port Community System 

(PCS) and RFID technology in India, container movement times on vessels have 

dropped from a wait time of 44 hours for container movement in 2014 to around 22.57 

hours in FY24 while, nine major ports ranked in the top 100 Container Port 

Performance Index (CPPI) globally in 2023 with the Visakhapatnam Port, ranked in the 

top 20 in the world. These developments do greatly support Just-In-Time manufacturing 

and highly contribute to productivity improvements, as the automotive manufacturing 

base in Tamil Nadu heavily relies on the import of containers through Chennai (1.47 
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million TEUs) shipping point to meet global delivery commitments while maintaining 

productivity and enhancing completeness of exports. 

The economic influence of these multimodal hubs is deep, especially in port-centric 

areas. Container ports earn huge revenues—Paradip's Rs. 1,570 crore and JNPT's Rs. 

1,263.94 crore in FY24—financing infrastructure and public services. They generate 

employment, with Vadhavan Port expected to provide employment for 12 lakh people 

by 2040, and foreign direct investment (FDI) by providing strong connectivity. For 

instance, Kamarajar Port’s proximity to Chennai’s industrial clusters draws automotive 

FDI, while Deendayal’s Special Economic Zone (SEZ) supports Gujarat’s chemical 

exports. The Sagarmala Programme’s Rs. 78,611 crore investment by FY24, enhancing 

capacity to 2,406 million metric tonnes per annum (MMTPA), amplifies these benefits, 

fostering industrial corridors and regional GDP growth. 

Nations with high-quality container port infrastructures, such as India, witness 

increased economic growth and improved trade competitiveness. India's ports, with 

12.310 million TEUs in FY24, align with efforts like the India-Middle East-Europe 

Economic Corridor (IMEC), further cementing trade connections. Reliance on foreign 

transshipment ports (e.g., Colombo, ~30% of Indian containers) and gaps in hinterland 

connectivity, though, raise costs. Sagarmala's projects, such as Tuna-Tekra terminal, are 

designed to resolve such, with ports maximizing economic contributions. Container 

ports contribute to India's economic development by incorporating multimodal logistics 

and digital innovation, which is in accordance with this study's emphasis on growth and 

trade facilitation.(Katrakylidis & Madas, 2019) 

 

Trends in Container Traffic and Global Trade 

The growth in container traffic, which is the hallmark of contemporary international 

trade, is propelled by changing manufacturing and trade trends, led by Asia's 

transformation into a manufacturing giant that is altering logistics routes. The 

ascendance of China and India as production centres has redrawn the centre of container 

trade to the Asia-Europe and Asia-North America corridors, which now have more than 

50% of world container traffic. China's leadership in electronics and textiles, combined 

with India's increasing position in pharmaceuticals and automobiles, has driven demand 
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for container shipping, with world ports moving 19.717 million Twenty-foot Equivalent 

Units (TEUs) in 2022. In India, the 13 major ports handled 12.310 million TEUs in 

FY24, up 59.7% from 7.704 million in FY13, a demonstration of the country's 

integration into these routes. Jawaharlal Nehru Port Trust (JNPT) ports, which have 

processed 6.43 million TEUs in FY24, enable India's $451 billion merchandise exports 

in FY23 to reach markets in the EU, US, and ASEAN, and fuel the GDP growth from 

1.86 trillion USD in FY13 to 3.57 trillion in FY24. 

This trend in manufacturing has aggravated the container traffic on major trade routes. 

The Asia-Europe route, served by mega ports such as Shanghai and Rotterdam, 

transports high-value commodities, while the Asia-North America route facilitates 

trans-Pacific trade through Los Angeles. In India, 1.47 million TEUs of Chennai in 

FY24 support Tamil Nadu's automobile exports to North America, while 

Visakhapatnam's steel exports target Europe. The Sagarmala Programme's Rs. 78,611 

crore investment by FY24, increasing capacity to 2,406 million metric tonnes per 

annum (MMTPA), consolidates India's position in these routes, with developments such 

as Vadhavan Port (anticipated 23.2 million TEUs by 2040) making it a transshipment 

hub, decreasing dependence on foreign ports such as Colombo (~30% of India's 

containers). 

The expansion of e-commerce has increasingly fuelled demand for container shipping 

based on effective logistics for order fulfilment across the world. Online shopping 

platforms such as Amazon and Flipkart fuel cross-border commerce, with e-commerce 

accounting for ~10% of international container traffic. In India, e-commerce retail sales, 

expected to be $200 billion by 2026, are based on ports such as JNPT and Chennai for 

timely delivery of consumer products. Real-time monitoring and port mechanization, 

connected through India's Port Community System (PCS), provide quick logistics, with 

FY24's 22.57-hour container turnaround time (compared to 44 hours in 2014) placing 

nine Indian ports in the world's top 100 Container Port Performance Index (CPPI) 2023. 

This efficiency facilitates e-commerce's just-in-time approach, improving customer 

satisfaction and trade volumes. 

The boom in container traffic, fuelled by Asia's manufacturing capabilities and e-

commerce, has economic spillovers. Ports earn revenue (e.g., Paradip's Rs. 1,570 crore 

in FY24) and employment (Vadhavan's 12 lakh by 2040), and sustain industrial clusters 
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such as Deendayal's Special Economic Zone (SEZ). Yet, infrastructure deficits and 

transshipment reliance are challenges, met by Sagarmala's Tuna-Tekra terminal. By 

synchronizing with trade flows and e-commerce needs, India's ports facilitate economic 

growth, validating this research's emphasis on trade facilitation and development.(Yap 

et al., 2006) 

The mega ship phenomenon has witnessed port expansion and infrastructural outlays 

to accommodate wider ships and more containers. Ports worldwide, including 

Singapore and Rotterdam, have made investments in deeper draft, automated cranes, 

and larger terminals to facilitate ships needing berths over 400 meters. In India, the Rs. 

78,611 crore Sagarmala Programme FY24 investment has raised port capacity to 2,406 

million metric tonnes per annum (MMTPA) with Vadhavan Port (estimated 23.2 million 

TEUs by 2040) and Tuna-Tekra terminal facilitating mega-vessel operations. Chennai's 

FY24 1.47 million TEUs stand for improvements such as automated stacking yards, 

which have reduced turnaround time to 22.57 hours from 44 hours in 2014. These 

improvements, putting nine Indian ports in the global top 100 Container Port 

Performance Index (CPPI) 2023, facilitate efficient cargo throughput, boosting trade 

routes such as Asia-Europe. 

Economic gains are phenomenal. Lower transportation costs improve export 

competitiveness, and port development generates employment—Vadhavan's 12 lakh 

jobs—and revenue (Paradip's FY24 Rs. 1,570 crore). While transshipment overreliance 

on foreign hubs like Colombo (~30% of India's containers) and high costs of upgrading 

remain, these are addressed through Sagarmala's port infrastructure development 

initiatives.(Mačiulis et al., 2009a) 

 

1.2 OBJECTIVES OF THE STUDY 

➢ To examine the relation between container traffic and nominal GDP in India. 

 

➢ To Analyse the impact of container traffic on India’s economic development by 

examining the relationship between port cargo throughput and export 

performance. 
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➢ To Analyse the Economic Impact of Major Ports in terms of Revenue and Port-

led Industrialization. 

 

 

1.3 SCOPE OF THE STUDY 

➢ Concentration on India's 12 Major Ports: The research concentrates exclusively 

on the 12 major ports operated by the Ministry of Ports, Shipping and 

Waterways. These ports account for nearly 95% of India's trade by volume and 

are thus vital to national container traffic. Non-major ports such as Mundra are 

referred to for context but not thoroughly examined. 

➢ Temporal Scope Spanning FY19 to FY24 with a Specific Focus on FY24: The 

research analyzes container traffic trends and economic effects within a 5-year 

timeframe from FY19 to FY24. FY24 is specifically analysed because of its 

current data, including 11.4 million TEUs and 22.57-hour turnaround time. Data 

prior to FY19 or projections after FY24 are not included. 

➢ Thematic Emphasis on Container Freight and Its Economic Effects: Container 

freight (expressed in TEUs) is the thematic focus point, correlating trade 

volumes to Indian economic growth and port-led industrialisation. The research 

emphasizes effects on revenue, employment, and industry clusters such as 

SEZs. Non-container cargo modes are added only for context reasons. 

➢ Methodological Scope Utilizing Quantitative as well as Qualitative Methods: A 

mixed-method design is adopted with quantitative analysis of the TEU-GDP 

relationship and qualitative case studies of port-led growth. Official and 

academic sources provide data; no primary data or sophisticated econometrics 

will be applied. This provides practicality within the constraints of the MBA 

project. 

➢ Operational Efficiency and Economic Competitiveness Indicators: Those 

operational parameters like turnaround time, vessel handling, and CPPI 

rankings are tracked by the study to measure port efficiency. It also tracks 

economic returns in terms of revenue generation and employment generation as 

a result of port-led growth. Environmental and labour issues are not taken into 

account unless associated with Sagarmala goals. 
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1.4 RESEARCH METHODOLOGY 

The research methodology of the study uses a quantitative method grounded on the 

secondary data analysis. The main aim is to explore the relationship between economic 

growth and container traffic through the examination of statistical information from 

credible and genuine sources. 

Data for the study has been collected from secondary sources only like government 

reports, port authority reports, reports by international bodies like UNCTAD and World 

Bank, academic literature, and government statistics websites. Some key variables 

covered in the study like volumes of container traffic (in TEUs) at Indian major ports, 

nation-level GDP growth rates, and export-import volumes have been considered. 

There was a systematic procedure followed in the data gathering process. This was done 

by searching official websites, research databases, and internet resources with the aid 

of relevant keywords like "container throughput," "port performance," "economic 

impact," and "India trade statistics." Only the most recent and most reliable data were 

used to provide guaranteed accuracy and reliability of the research findings. 

The method used involves descriptive statistics, and correlation analysis to investigate 

the relationship between container traffic and economic development indicators within 

a specified period. For the interpretation of data and to emphasize trends, visual tools 

like tables, charts, and graphs have been used. 

By using a quantitative approach, the current research gives a structured and data-driven 

explanation of the contribution of container traffic to economic growth, with 

measurable and objective outcomes. 
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1.5 LIMITATION OF THE STUDY 

 

➢ Exclusion of Non-Major Ports: The study confines itself to India's 12 major 

ports, excluding well-performing non-major ports like Mundra, which could 

limit a comprehensive perspective of India's container traffic dynamics.(Venkita 

Subramanian & Thill, 2019) 

➢ Limited Time period: Since data is only considered from FY19 to FY24, it may 

miss recent forecasts or long-term historical trends that could affect container 

traffic trends. (Munim & Schramm, 2018) 

➢  The study does not collect primary data but uses secondary data from 

institutional and government sources, which might be representative of real-

time operating information or stakeholder opinions. 

➢ Environment and social forces are excluded: Although they probably will create 

some effect on both port performance along with policy consequences, non-

price forces such as labour practices, environmental protection, and social 

matters are not considered. 

➢ Streamlined Analytical Tools: Due to the narrow scope, advanced econometric 

techniques or simulative models are not utilized, which might restrict the 

generalizability of the causal study between container traffic and economic 

growth.(Munim & Schramm, 2018) 
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2.1 Introduction to Literature Review 

The contribution of container traffic to economic growth has emerged as a central theme 

of international trade narratives in recent decades. Containerization not only 

transformed the mechanics of shipping but also transformed the very nature of how 

goods move around the world. By enabling the smooth movement of cargo between 

ships, trucks, and trains without the necessity of constant unpacking and rehandling, 

containerized shipping lowered transport costs significantly, reduced transit times, and 

enhanced the reliability of supply chains. These developments have given rise to 

profound structural changes in the organization of global commerce, influencing global 

production networks, international trade flows, and regional economic integration. 

Pathbreaking studies, such as those of Polo and Díaz (2006), point out that 

containerization has been a force behind industrial reallocation, enabling producers to 

shift production to locations with lower labour costs and yet enjoy cost-effective access 

to global markets. Moreover, economies of scale that have been achieved through the 

employment of massive containerships have cut shipping costs per unit substantially, 

thereby facilitating the expansion of trade even between economically distant 

economies. Increased interdependencies that have been created through container trade 

have consolidated globalization, making it a dominant feature of modern economic 

development strategies. 

Though global scholarship has established significant contributions towards an 

understanding of the revolutionary role of container traffic to global economic 

formations, there exists a more contextualized understanding that brings out specific 

regional experiences. The Indian major ports' context offers a special and changing 

narrative essential to understanding how containerization affects economic 

development in the world's rising economies. India's maritime economy and its 12 

major ports are a key driver of the country's trade, with a significant portion of 

containerized cargo entering and leaving the nation. Indian ports, with economic 

liberalization, have seen a significant increase in container cargo, spurred by policy 

reform, Indian industry globalization, and the rise of manufacturing and service 

industries. 
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However, India's container traffic experience is moderated by infrastructural 

limitations, administrative inefficiencies, and the need for greater hinterland 

connectivity. Unlike some advanced economies, where the transition to 

containerization was swift and supported by well-integrated logistics systems, Indian 

ports have had to struggle with structural limitations to achieve the full potential of 

containerization. Nevertheless, large-scale projects like the Sagarmala Project and the 

development of dedicated freight corridors reflect the country's determination to 

leverage container traffic as a driver of economic growth. Therefore, the Indian major 

ports' experience in the larger containerization narrative is one of the complex 

interplays between global forces and local realities, full of lessons on the transformative 

power of containerized trade. 

The containerization phenomenon also transformed the business logic of shipping lines 

and ports, from port-to-port to door-to-door systems, as analysed by Polo and Díaz 

(2006). In India, the growth of private sector involvement in terminal operations (e.g., 

at Jawaharlal Nehru Port Trust, or JNPT) and public-private partnership (PPP) models 

has been instrumental. Increased operational efficiency, better vessel turnaround, and 

development of dedicated freight corridors (DFC) are emulating international trends, 

emphasizing the symbiotic synergy between logistics modernization and economic 

growth. 

However, Indian port sector growth also foretells emerging economy-specific 

challenges. Ineffective hinterland connectivity, bureaucratic ineffectiveness, high 

logistics costs, and inadequate investments in port mechanization still restrict the full 

potential of containerized trade. Comparatives, such as Nguyen et al. (2020) and Iyera 

and Nanyam (2021), indicate that Southeast Asian ports, with robust public policies and 

technological improvements, have outperformed Indian ports in operational efficiency. 

Such observations necessitate further policy introspection by India to stay competitive 

in the face of rapidly evolving global trade paradigms. 

In addition, Indian major ports have been struggling with the necessity of capacity 

expansion to handle the incoming generation of ultra-large container vessels (ULCVs). 

The literature points out how the size of container ships has gradually grown, and with 

it, calls for deeper berths, bigger cranes, and wider yard space. As Polo and Díaz (2006) 

point out, this trend forces ports to invest heavily in capital-intensive infrastructure to 
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remain competitive transshipment centres. Ports such as Cochin (Vallarpadam 

Terminal) and Ennore have embarked on such upgrades, but across-the-board 

modernization is uneven in India. 

While we consider economic contribution, certain writers point to the function of 

container traffic not only as an enabler but as a direct stimulus of GDP growth, 

employment, and local development. In India, ports such as JNPT, Chennai, and 

Mundra have added a lot to the economic backdrop of the regions around them, setting 

off industrial parks, logistics parks, and special economic zones (SEZs). This is 

supported by global evidence that well-functioning port clusters are magnets for 

investments associated with trade and manufacturing industries. 

But literature also warns against over-reliance on container traffic, together with a 

simultaneous failure to invest in environmental sustainability and digitalization. 

Research such as that of Notteboom and Rodrigue (2009) and Da Silva and D'Agosto 

(2013) highlights the environmental spillovers of port expansion—issues of growing 

concern for Indian policymakers as carbon emissions, port congestion, and port city 

sprawl rise in priority. In reaction, green ports, automation (such as RTGC crane 

automation by Bandong et al., 2024), and digitalization of customs procedures (Port 

Community Systems) are starting to pick up traction, though rollout remains in infancy 

stage relative to developed economies. 

Global studies point to dangers with globalized container supply chains, including 

geopolitical tensions, piracy, and pandemics. In India, the COVID-19 pandemic starkly 

illustrated the vulnerability of supply chains, with disruptions in container movements 

impacting manufacturing and retail sectors. This is in line with Polo and Díaz's (2006) 

warning against danger in globalized logistics. Indian ports now increasingly turn to 

resilience-building strategies, including diversification of trade routes, improving 

coastal shipping, and the creation of alternative transshipment hubs like Vizhinjam. 

The evolution of container traffic and its intricate connection with economic growth 

has been well-documented in global studies, emphasizing the radical potential of 

containerization in reconfiguring trade flows, industrial growth, and economic 

integration. The ability of containerized logistics to lower the cost of transportation, 

decrease cargo handling time, and improve reliability has made it the cornerstone of 

modern global trade. It is a global phenomenon that has typical parallels in the history 
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of Indian major ports, which have evolved to accommodate the increasing demands of 

containerized trade. 

In the last several decades, India's major ports have made remarkable strides in 

augmenting container handling capacity and infrastructure. Efforts such as the 

modernization of Jawaharlal Nehru Port Trust (JNPT), the entry of the private sector 

through Public-Private Partnerships (PPPs), and the adoption of digital technology like 

Port Community Systems (PCS) have all gone a long way towards enhancing 

operational efficiency. These initiatives have helped Indian ports to move larger 

volumes of containers, attract foreign shipping line companies, and facilitate the 

integration of the country into global value chains. The commissioning of dedicated 

freight corridors, better hinterland connectivity, and the government's emphasis on 

multimodal transport solutions further reflect India's determination to build a stronger 

maritime infrastructure. 

These gains notwithstanding, Indian major ports still face endemic structural, 

technological, as well as sustainability issues. Limitations in infrastructure, like shallow 

draft depths, poor berthing facilities, and gate congestion, still present serious 

bottlenecks. Technologically, although gains have been made towards automation and 

digitization, take-up of high-end technologies such as artificial intelligence, blockchain, 

and predictive analytics remains unbalanced across ports. Most of these facilities 

continue to depend greatly on manual processes, which create inefficiencies that impact 

turnaround times and cargo handling performance. 

Sustainability has also become an immediate concern for Indian ports. As there is an 

upsurge in container traffic, the problem of environmental management, like air 

pollution, carbon footprint, and degradation of marine ecosystems, poses a challenge. 

While measures like green port development and shore power utilization are 

encouraging, there has to be an all-around and uniform approach to environmental 

sustainability to bring Indian ports at par with international standards. 

Closing these gaps is not so much a question of improving infrastructure or embracing 

new technology; it demands a comprehensive approach that includes policy reforms, 

skill-building, regulatory simplification, and stakeholder engagement. Resolving these 

challenges will be fundamental to increasing India's trade competitiveness in the global 

arena. Ports are no longer mere places of cargo switching—now they are intricate nodes 
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of sophisticated supply chains where speed, efficiency, and reliability are of overriding 

concern. 

Securing the payoffs from containerization as a source of broad-based economic well-

being will necessitate concerted national action, integrating ports and industrial 

corridors, special economic zones (SEZs), and logistics parks. Sustained investment, 

technology advancement, and eco-friendly practice alone can ensure that India reaps 

the full benefit of container traffic's transformational potential. 

The following review of literature delves deeper into these global and national 

narratives, offering a comprehensive examination of the achievements, challenges, and 

future opportunities for India’s maritime sector within the broader context of 

containerization and economic development. 

 

2.2 Literature Gap 

The current body of literature presents a strong basis for comprehending the complex 

nexus between economic development and container traffic, both in terms of 

international trends and specific national experiences. It convincingly captures the 

revolutionary role of containerization on global trade, logistics, and supply chain 

management. In considering the Indian context, though, some gaps present themselves 

for further exploration. These gaps can be addressed to give a more nuanced picture of 

India's maritime sector challenges and opportunities and feed into evidence-based 

policy-making. 

• While several studies highlight the significance of port efficiency, there is a need 

for more detailed analysis on the operational inefficiencies of Indian ports. 

• A further examination of why the adoption of smart port technologies in India 

is slower than that in Southeast Asian nations may be useful for policymakers 

and port authorities. 

• There is also a lack of literature on the environmental effects of container traffic 

on India's coastal areas and the efficacy of existing green port initiatives. 

• More studies may investigate the socio-economic effects of port development 

on Indian communities, such as job creation, displacement, and environmental 

justice concerns. 
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Absence of quantification at ports in India: 

Most international studies look at container traffic globally or address transshipment 

hubs (i.e., ports) in developed countries. However, there is no detailed, quantitative 

work linking container throughput to GDP growth, job growth, and industry activity in 

India, with a port-level analysis. This research fills the void by identifying relationships 

using data from 13 of India’s major ports. 

Underestimation of Regional Disparities in Growth: 

The literature described container traffic as a factor in navigating trade, but it does little 

analysis on how container throughput is distributed across India’s major ports, and what 

this means for or how this drives regional economic development. The examination of 

Visakhapatnam, Haldia, and Cochin provides important nuance in your study. 

 

Operational efficiency as a competitive economic lever: 

Prior research (see, e.g., Iyera & Nanyam, 2021) has examined port efficiency and 

provided metrics, though most do not link operational metrics like turnaround and CPPI 

ranking to national competitiveness or economic results generally. Your report closes 

the operational-macroeconomic gap. 

Policy Impacts of Sagarmala and Maritime Vision 2030:  

Although there are still many mentions of India's Sagarmala Programme, very few 

empirical studies have been conducted to examine any actual effects regarding 

enhanced container traffic or economic growth. Your inclusion of policy impacts in 

domestic container traffic is a great contribution. 

Mixed-methods approaches are limited in existing Indian studies: 

Many prior studies are exclusively qualitative or quantitative. Your mixed-methods 

approach, applying correlation analysis with policy and infrastructure review, fills this 

methodological gap and provides a more robust examination. 
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2.3 Literature Analysis 

A New Generation of Containerships: Cause or Effect of the Economic 

Development? 

In their 2006 paper, Polo and Díaz examine the intertwined relationship between global 

economic development and the evolution of containership design and deployment. The 

authors argue that globalization has both necessitated and been facilitated by 

advancements in maritime transport, particularly through the rise of large-scale 

containerships. The analysis is anchored in the historical context of international trade 

liberalization, infrastructural changes, and shifts in production paradigms, notably the 

shift to a door-to-door logistics approach and the generalization of intermodal transport. 

A central case study in the paper is the Emma Maersk, a groundbreaking vessel in terms 

of size and capacity, which symbolizes the qualitative leap in shipbuilding. The study 

analyses the economic and logistical forces that have pushed for larger vessels and the 

simultaneous requirement for port infrastructure conversion. Moreover, the authors 

highlight a feedback loop: as trade increases, larger ships are required; these larger ships 

in turn further stimulate trade by reducing unit costs. The paper also introduces the 

Liner Shipping Connectivity Index (LSCI) developed by UNCTAD to quantify 

countries’ access to maritime networks. The authors emphasize that transport 

connection is a critical factor of competitiveness, particularly for developing nations. 

Finally, the paper touches on the vulnerabilities of a highly globalized system, including 

piracy, terrorism, and logistical bottlenecks. This comprehensive analysis situates 

containership innovation not merely as a technical achievement but as a critical 

enabler—and product—of modern global commerce.(Diaz, 2006) 

 

World Experience in the Development of Container Traffic 

In this 2019 article Egorov et al., explain the development and current status of 

container traffic worldwide while detailing its impact on a country’s logistics system 

and international trade. The authors discuss how containerization has modernized the 

logistics business by increasing the dependability, cost-effectiveness, and compatibility 

of transport through different modes of transport. They analyse the policies and 

infrastructural changes of different nations that have successfully embraced container 
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transport, demonstrating that there is a need for a national policy to align with 

internationally accepted practices in order to be competitive. In relation to this, the 

report claims that political and economic changes in the world, especially Western 

political sanctions, have changed the direction of trade more sharply and enhanced 

Russia's trade with Asia Pacific countries. As a result, the increasing volume of 

containers brings benefits and problems simultaneously, especially for countries like 

Russia which possess underdeveloped transport systems and institutional frameworks 

that are unprepared to address the accelerating demand. This article also highlights the 

unprofessionalism and unpreparedness on the part of Russian container logistics in 

terms of trust by international logistics participants. The authors propose better 

infrastructure and training for logistics specialists and more.(Egorov et al., 2019) 

 

Strategic Forecasting of Multimodal Container Traffic Basing on Transport and 

Economic Balance of the Russian Federation 

Evseev et al. (2021) developed a strategic framework for forecasting container traffic 

for Russia that takes into account transport and economic equilibrium. The Institute of 

Russian Economic Stability integrated macroeconomic worldview and logistic 

modelling concentrating on optimal container flow distribution spatially across Russia. 

It also assesses the potential of internal transport corridors while integrating industrial 

container logistics with development zones. Their approach employs predictive 

modelling and statistical analysis of interregional freight movement to optimize the use 

of various modal transport systems—especially railroad and road transport. A major 

point of concern is how the imbalance in regional economic development limits 

transport system efficiency; investment in economically lagging areas is essential to 

support more balanced container logistics. The authors postulate container logistics in 

Russia are highly inefficient given the level of infrastructure development. The article 

points out infrastructure development policy gaps and emphasizes the need for 

jurisdictional alignment, telemetry, and administrative centres for improved marker and 

non-marker throughput. Incorporating economic zoning into transport management 

emerges as a predominant strategic focus for fostering sustainable multimodal container 

transport evolution in the country.(Evseev et al., 2021a) 
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An Economic Evaluation Model of the Logistic System Based on Container 

Transportation 

Vasiliauskas and Bary Siene (2008) offer a model of economic evaluation intended for 

the evaluation of logistic systems based on container transportation. Theirs is a model 

that takes the transportation of containers not only as a technical activity but as the main 

economic one. Quantifying advantages such as cost savings, speed, and flexibility, 

authors offer a system of decision making in policy and investment in logistics. The 

article points out that containerization assumes a key role not only in boosting the 

physical movement of goods, but also in rationalizing wider economic processes. With 

substantially reduced inefficiencies typically associated with conventional logistic 

systems, containerization facilitates more efficient, dependable, and less expensive 

transportation through global supply chains. The authors believe that such a change 

makes for increased use of resources, enhanced supply chain coordination, and overall 

efficiency in the economy. Their analytical model includes macroeconomic factors, 

transportation costs, and delivery performance measures, providing a holistic 

assessment of logistics operations. In addition, the method is flexible across a broad 

spectrum of industries and countries, rendering it a useful tool for evaluating the effects 

of container-based logistics strategies. Utilizing this model, policymakers and business 

executives can make strategic decisions with a view to maximizing supply chain 

optimization, trade competitiveness, and economic growth through optimized logistics 

performance. An original contribution of this paper is the integration of qualitative and 

quantitative analysis in guiding strategic planning. The model is tested by case studies 

in Lithuania, demonstrating its operational utility. The paper invokes wider usage of 

container logistics within national development agendas and proposes the use of public-

private partnerships in enhancing infrastructure.(Vasiliauskas & Barysiene, 2008) 

 

Growth of Container Seaborne Traffic in the Mediterranean Basin: Outlook and 

Policy Implications for Port Development 

Medda and Carbonaro (2007) study the growth of container seaborne trade through the 

Mediterranean and its impact on port infrastructure and policy. The research takes a 

multidisciplinary approach, connecting economic geography, logistics planning, and 

maritime policy. The authors highlight that the strategic position of the Mediterranean 
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makes it an important transit link between Asia, Europe, and Africa. Nonetheless, they 

also warn of complacency by underlining capacity constraints, ecological pressures, 

and logistic inefficiencies at most regional ports. Recommendations in policy involve 

intermodal connectivity investments, coordination of regulatory schemes among 

countries, and upgrading digital integration to support real-time management of 

logistics. Their scenario-based outlook projects varied growth paths on the basis of 

political collaboration and infrastructure investments. One key insight is that smaller 

ports need to segment their services and pursue niche strategies, whereas big ports need 

to concentrate on volume and efficiency. This balanced strategy is the driving force 

behind sustainable port development throughout the region.(Medda & Carbonaro, 

2007b) 

 

 

The Impact of Transport on the Competitiveness of National Economy 

Mačiulis, Vasiliauskas, and Jakubauskas (2009) argue that transport infrastructure is a 

central pillar of national economic competitiveness. Their paper provides empirical and 

theoretical insights into how transport affects productivity, trade, and investment. The 

study uses Lithuania as a case example to demonstrate how modernizing transport can 

attract foreign direct investment (FDI), reduce transaction costs, and integrate national 

markets with global supply chains. The authors present a multi-level framework that 

analyses economic performance indicators alongside transport accessibility metrics. 

They propose that governments should prioritize intermodal transport networks, 

particularly those that enhance freight mobility. Furthermore, the article identifies the 

critical role of logistics efficiency in enhancing value-added services, especially for 

export-driven economies. The paper concludes with a call for continuous monitoring of 

transport-related indicators in national competitiveness indexes, asserting that strategic 

transport planning should be aligned with economic policy at large.(Mačiulis et al., 

2009b) 

 

Technical Efficiency Analysis of Container Terminals in India 
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Iyera and Nanyam (2021) analyze the technical efficiency of 26 Indian container 

terminals using Data Envelopment Analysis (DEA) and the Malmquist Productivity 

Index (MPI). The study focuses on performance measurement from 2015 to 2018, 

addressing gaps in port efficiency research in developing countries. The results show 

that private terminals generally outperform public ones in terms of efficiency. The paper 

emphasizes location advantage, administrative independence, and investment in 

advanced technologies as key determinants of terminal performance. The MPI results 

also highlight productivity shifts over time, revealing divergent trends in efficiency 

change (catch-up effect) and technological progress (frontier shift). This micro-level 

analysis offers policymakers and port authorities granular insights into which 

operational areas require reform. Recommendations include encouraging privatization 

where suitable, implementing benchmarking practices, and upgrading terminal 

management strategies.(Iyer & Nanyam, 2021) 

Port Competitiveness and Efficiency Analysis Using DEA 

Nguyen et al. (2020) assess the efficiency of container ports in Southeast Asia using 

Data Envelopment Analysis (DEA) and Malmquist Productivity Index (MPI) 

methodologies. Covering the years 2007–2017, the study provides a comparative 

analysis of ten major ports. Their findings indicate a general trend of de-concentration 

and highlight inefficiencies particularly in rapidly growing ports that struggle with 

balancing throughput and infrastructure readiness. The authors reveal that ports gaining 

market share often exhibit lower efficiency due to lagging investments in supporting 

logistics infrastructure. By separating technical efficiency from technological change, 

the paper presents nuanced insights into how ports can improve productivity. Factors 

influencing port efficiency include the number of ship-to-shore cranes, truck turnaround 

time, and berth occupancy rates. The paper contributes valuable empirical data for 

policymakers, suggesting that regional collaboration and technology upgrades are key 

to maintaining competitiveness. It also emphasizes the importance of holistic port 

management that integrates logistics, labour, and land-use planning.(Danladi et al., 

2024). 

 

Meta-Frontier DEA Evaluation of Spanish Port Authorities 
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Fernández et al. (2021) conduct a meta-frontier DEA analysis on the technical 

efficiency of 26 Spanish port authorities from 1993 to 2012. The study aims to 

distinguish efficiency among ports operating under different environmental and 

operational contexts, focusing especially on specialization in container traffic. 

The analysis concludes that specialization is particularly beneficial for medium to high-

complexity ports. By incorporating environmental variables and varying operational 

conditions, the meta-frontier approach helps in benchmarking performance more 

accurately across heterogeneous units. The paper finds that smaller or less diversified 

ports may benefit more from focusing on container operations, whereas larger ports 

should leverage scale and diversification. 

Their study provides guidance for port policy by recommending the alignment of 

investment strategies with specialization potential. The work’s novelty lies in 

combining a long historical dataset with advanced DEA techniques, adding robustness 

to its policy implications.(Navarro Ibáñez et al., 1999) 

 

Transport Corridors in Russia—Standardization and Strategic Reforms 

This technical document, a Russian Federation national standard, outlines the 

fundamental principles of liner container transportation, including transport and 

technological schemes. Emphasis is placed on standardized procedures for intermodal 

coordination and infrastructure integration. 

The document acts as both a policy guideline and operational manual. It promotes 

uniformity in technical operations, aiming to increase efficiency in domestic and 

international logistics. It underlines the necessity of harmonizing Russian transport 

standards with global best practices to improve connectivity and logistics 

competitiveness. 

By institutionalizing container movement frameworks, this standard encourages 

consistency, safety, and traceability in multimodal logistics. It is an essential reference 

for Russian transportation authorities, infrastructure developers, and logistics operators 

involved in containerized freight.(Baskakov, 2007) 
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Development Prospects of Electronic Passportation for Transport Corridors 

Evseev and Zaboev (2017) explore the concept of "electronic passportization" of 

transport corridors in the Eurasian Economic Union (EAEU), addressing digital 

transformation in logistics. This forward-looking study conceptualizes how digital 

documentation can support real-time tracking and regulatory simplification. 

They propose a digital twin system for freight corridors, which integrates GIS-based 

route modelling, real-time cargo status updates, and predictive logistics planning. The 

paper reflects on the role of digitization in reducing transit time, enhancing 

transparency, and aligning cross-border regulatory systems. 

The innovation lies in proposing a digital ecosystem where corridor operations can be 

monitored, verified, and optimized. Their approach sets the stage for data-driven 

logistics governance within the EAEU, contributing to seamless trade facilitation across 

member states.(Bubnova & Boreyko, 2023) 

 

Forecasting Container Flows in Russia Using Economic Balance Models 

In this 2020 study, Evseev et al. model container flow forecasts in Russia using 

transport and economic balance frameworks. The authors employ Big Data to simulate 

freight traffic between various regions using input-output modelling for different 

commodity types across road, rail, inland waterways, and maritime networks. 

Their model links forecasted cargo volumes to the national core network of 12 transport 

hubs. These hubs are integrated into a strategic logistics network for the periods up to 

2024 and 2035. A key innovation is the classification of commodities based on their 

containerization potential and modal compatibility. 

The paper emphasizes the role of spatial economics and interregional industrial 

dynamics in determining container traffic patterns. It suggests the use of knowledge-

based models rather than purely data-driven ones, advocating for intelligent systems 

that incorporate economic projections, trade balances, and regional development 

scenarios.(Evseev et al., 2021b) 

 

Optimal Intermodal Terminal Location with Service Time Constraints 
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Fan, Wilson, and Tolliver (2010) develop a model for determining the optimal location 

of intermodal terminals in a transportation network, incorporating service time 

constraints to reflect real-world logistics requirements. The study highlights the 

importance of balancing terminal costs with accessibility and delivery timelines, 

especially in freight systems where speed and reliability are paramount. 

The model uses a mixed-integer programming approach to identify locations that 

minimize total transportation costs while meeting service time limits. It includes 

considerations for rail and truck modalities and emphasizes the interaction between 

spatial geography and logistics efficiency. The authors provide numerical examples 

based on North Dakota’s freight data to validate their framework. 

This research adds value by offering a quantitative tool for policymakers and logistics 

firms engaged in long-term infrastructure planning. It addresses key logistical trade-

offs and lays the groundwork for integrating service-level agreements into network 

design—particularly useful in regions experiencing growth in containerized 

freight.(Optimal Pricing and Terminal Location for a Rail-Truck Intermodal Service - 

A Case Study, n.d.) 

 

Container Terminal Infrastructure and Linear Drive Technologies 

Lyovin, Davydov, and colleagues (2017) explore the use of linear drive technologies in 

port infrastructure, particularly in container terminals. This paper presents findings 

from the LDIA 2017 symposium, where researchers proposed new approaches to 

improve container handling speed and energy efficiency through electromagnetic and 

linear motor systems. 

The study evaluates the technical feasibility and operational impact of these 

innovations, arguing that traditional mechanical systems in cranes and transport lines 

have inherent limitations in speed, maintenance, and scalability. The authors 

demonstrate that linear drive systems can reduce wear and energy consumption, 

offering a potential leap in terminal performance. 

While implementation challenges remain—particularly in retrofitting older facilities—

the paper makes a compelling case for targeted modernization. It blends mechanical 
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engineering insights with logistics optimization, suggesting that future terminal 

upgrades should consider such cutting-edge technologies to remain competitive. 

Location Analysis of Intermodal Terminals in Belgium 

Macharis et al. (2011) investigate the optimal placement of intermodal terminals in 

Belgium using a multi-criteria analysis (MCA) framework. Recognizing the growing 

demand for intermodal freight, the authors propose an integrated decision support tool 

that incorporates economic, environmental, and social factors into the terminal location 

selection process. 

Their approach combines stakeholder input with spatial modelling, offering a 

comprehensive method for balancing regional development, accessibility, and 

sustainability goals. The study’s novelty lies in blending GIS technology with policy-

relevant analysis, showing that logistics decisions can be democratized and made more 

transparent. 

The authors also stress the importance of cooperation among freight stakeholders, 

government agencies, and local communities in infrastructure planning. The paper 

concludes that such participatory and data-driven models can mitigate NIMBYism (Not 

In My Backyard) and enhance the acceptability of terminal projects.(Macharis et al., 

2011) 

The Future of Containerization: Inland and Maritime Perspectives 

Notteboom and Rodrigue (2009) explore the evolution and projected trajectory of 

containerization, analysing how inland and maritime freight systems are becoming 

increasingly interdependent. The study maps out how inland logistics platforms, dry 

ports, and extended gates are reshaping port-hinterland dynamics. They argue that 

global container flows are increasingly influenced by inland logistics strategies, 

requiring a rethinking of traditional port-centric planning. By examining real-world 

examples from Asia, Europe, and North America, the authors reveal how integrated 

supply chains depend on synchronized infrastructure development. Key takeaways 

include the growing need for flexible logistics corridors, digital freight visibility, and 

cooperation between ports and inland terminals to address peak traffic and storage 

inefficiencies. (Notteboom & Rodrigue, 2009) 

Evaluating Cold Climate Logistics—A Case for Norway 
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Mathisen and Hanssen (2014) evaluate freight logistics challenges in Norway’s cold 

climate regions. Their study considers the effects of terrain, snowfall, and seasonal 

accessibility on transportation efficiency, using northern Scandinavia as a focal area. 

The authors propose a policy framework that blends traditional infrastructure 

investment with adaptive measures like weather forecasting integration, modular 

vehicle design, and smart sensors for road maintenance. Their data-driven analysis 

reveals substantial gains in reliability and cost-efficiency from these targeted 

innovations. The research highlights that infrastructure resilience—not just 

expansion—is key to sustainable logistics in extreme weather contexts. It also calls for 

more transnational collaboration among Arctic-bordering countries.(Winter Problems 

on Mountain Passes-Implications for Cost-Benefit Analysis, n.d.) 

Third-Party Logistics—A Meta-Analytic Review 

Leuschner et al. (2014) conduct a comprehensive meta-analysis on the impact of third-

party logistics (3PL) on supply chain performance. Synthesizing findings from over 30 

empirical studies, the paper examines the performance benefits of outsourcing logistics 

functions such as warehousing, transportation, and distribution. The study finds that 

3PL adoption significantly improves financial and operational performance, especially 

in industries with complex global supply chains. Key value drivers include cost 

reduction, increased flexibility, and access to specialized expertise. However, the 

effectiveness of 3PL also depends on relational factors, such as trust, information 

sharing, and contract alignment. This meta-analysis bridges theory and practice, 

offering empirical evidence that supports the strategic role of 3PL in modern supply 

chains. The authors recommend that firms carefully manage 3PL relationships through 

performance metrics and collaborative governance models. The paper also highlights a 

research gap in developing economies where 3PL services remain 

underutilized.(Leuschner et al., 2014) 

Integration of Production and Logistics—Principles and Practice 

Chikán (2001) investigates the theoretical and practical integration of production and 

logistics functions within manufacturing firms. He emphasizes that while the 

conceptual need for alignment between production scheduling and logistics planning is 

widely acknowledged, implementation often falls short due to organizational silos and 

fragmented systems. Using case studies and industry data, the author identifies barriers 
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to integration such as incompatible software, differing departmental goals, and lack of 

cross-functional training. He argues for the development of integrated management 

systems that align production capacity with transport availability and inventory control. 

The paper calls for a shift toward holistic supply chain management that encompasses 

procurement, production, and logistics. It also provides educational insights, noting that 

many academic programs treat logistics and production as separate disciplines, thereby 

hindering practical integration in future supply chain professionals.(Chikah & Chikah, 

2001) 

 

Estimating Governance Effectiveness in Logistics Using Transaction Cost 

Economics 

Wacker, Yang, and Sheu (2016) propose a model based on transaction cost economics 

(TCE) to evaluate the effectiveness of governance structures—contractual and 

relational—within logistics networks. Their research addresses how firms can balance 

control and flexibility in their logistics partnerships. The model presented in the paper 

explores critical factors that influence the choice of governance structures in logistics 

and supply chain management, including asset specificity, transaction uncertainty, and 

the frequency of exchanges between parties. It concludes that a hybrid governance 

approach—one that combines formal contracts with strong relational norms—is the 

most effective strategy, particularly under conditions of moderate uncertainty. Purely 

contractual relationships may lack the flexibility needed to respond to dynamic market 

changes, while purely relational arrangements may fail to provide sufficient legal 

protection when risks are high. The study draws upon extensive survey data collected 

from global manufacturing firms to validate its hypotheses. By analysing real-world 

business practices, the paper demonstrates that firms adopting hybrid governance 

structures are better able to balance control with adaptability, leading to improved 

performance outcomes. This research offers valuable insights for logistics managers 

seeking to optimize partnerships and manage complex, evolving supply chain 

relationships. This contribution is significant because it operationalizes TCE principles 

through measurable variables, enabling logistics managers to assess governance 

effectiveness empirically. The findings support strategic alignment between governance 
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type and transaction characteristics, especially in global and volatile 

environments.(Folinas et al., 2018) 

 

The literature regarding container traffic and economic development emphasizes a 

complex and dynamic relationship over a number of decades. Global research 

reinforces the fact that containerization has significantly changed global trade, with 

quicker, safer, and more cost-effective transportation of goods across borders. 

Researchers like Polo and Díaz (2006) point out that containerization has been an 

impetus to industrial transformations, enabling worldwide supply chains and propelling 

economic expansion by reducing shipping costs drastically and improving the 

reliability of logistics. 

Container traffic, anything but a purely logistical innovation, has emerged as a vital 

stimulus to economic integration and competitiveness. Nations that embraced 

container-based logistics quickly found significant benefits in world trade, and India's 

ports of major prominence have reflected those global trends albeit with regional local 

colour. Post-economic liberalization in the early 1990s, Indian ports like Jawaharlal 

Nehru Port Trust (JNPT), Chennai Port, and Kolkata Port experienced significant 

overhauls. Their function in enabling containerized commerce became the focal point 

of India's attempt to increase exports, entice foreign capital, and be part of worldwide 

manufacturing chains. 

Despite these accomplishments, literature also points out the enduring challenges which 

Indian ports face. Evseev et al. (2021) and Miloslavskaya and Plotnikova (2018) are of 

the opinion that effective multimodal transport systems are crucial to the realization of 

the full potential of containerization. In India, while there has been remarkable progress 

in the development of freight corridors and the increase in port capacity, port 

connectivity and hinterland logistics chains remain inadequate. Inefficient rail 

connections, bad road conditions, and slow customs clearance have remained major 

impediments to the complete realization of the economic potential of containerization. 
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3.1 About the corporate 

Through the centuries, ports have been the economic lifeline gateways of trade, 

commerce, and exchange of ideas and cultures and the backbone of economic progress 

of civilizations. During the age of globalization, the roles of ports have increased 

manifold, and frictionless international trade has been a crucial source of economic 

power. For a nation like India, which has a coastline of more than 7,500 kilometres, the 

operational as well as strategic importance of its ports cannot be overstressed. Ports not 

only facilitate the movement of goods but are also a crucial source of national revenue, 

employment, industrialization, and peaceful regional development. 

India's major ports, as one organization under the Major Port Authorities Act, 2021, are 

an important part of India's maritime network. The 13 ports along India's east coast as 

well as the west coast are the principal nodal points of international trade and of the 

world logistics system. The ports have evolved over the years from basic cargo jetties 

to high-technology, technology-driven ports able to handle an enormous range of 

cargoes from bulk commodities to highly specialized containerized cargo. 

This chapter shall try to create a general corporate image of India's flagship ports, 

treating them as a mass corporate entity whose corporate activity sustains the maritime 

economy of the nation. As independent as every port is with its own administration and 

with operating autonomy, as a collective group they target India's broader goals of ease 

of trade, economic balance of the region, and greater global competitiveness. 

With the recognition of the central place of ports in the country's growth, the 

Government of India has initiated an unprecedented series of initiatives, including the 

Sagarmala Programme, Bharatmala Pariyojana, and Maritime India Vision 2030. The 

initiatives deal with the construction of port infrastructure, improving hinterland 

connectivity, improving port-led industrialization, and improving Indian port 

integration with global supply chains. Modern ports have expanded many times beyond 

the classical handling of freight to become holistic multimodal logistics centres, which 

significantly boost the efficiency and reliability of supply chains. 

One of the trends of the global and Indian shipping sector currently has been extensive 

containerisation. Pre-fabricated containers transformed the logistics of cargo transfer. 
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Containerisation simplified loading and unloading and overall, its advent enhanced 

cargo security, and also reduced transit time and fees considerably. Indian container 

traffic in major ports has mirrored the transition of the Indian economy into one of more 

diversification, greater value-added as well as greater integration into world trade 

streams. 

Container traffic expansion is not only a measure of port activity; it also has far-

reaching economic implications. Effective container handling promotes trade by 

facilitating quicker, safer, and more economical transportation of goods. This is to the 

advantage of industries like automotive manufacturing, textiles, pharmaceuticals, and 

electronics — industries that are at the core of India's economic aspirations. Jawaharlal 

Nehru Port Trust (JNPT), Chennai Port, Kolkata Port, and Visakhapatnam Port have 

opened specialist container terminals, hitherto in partnership with foreign port 

operators, to handle rising volumes and maintain international standards of service. 

There exists a causality, a dynamic relationship between economic growth and 

container traffic. As economic activity diversifies and grows, there is always a need for 

effective and low-cost logistics, and this promotes containerized trade. On the other 

hand, increased container handling capacities reduce the cost of logistics, increase the 

level of trade, stimulate investments, and result in increased industrial production. This 

cause and effect relationship is the reason why containerization is the most discussed 

economic growth issue. 

Moreover, ports serve as engines of local development. When ports build their 

infrastructure, industrial corridors, logistics parks, warehousing, and new cities are 

often created in close proximity. Ports attract investments and act as vital touchpoints 

for well-structured supply chain linkages-related industries. The planning of Special 

Economic Zones (SEZs) adjacent to ports is a definite policy decision undertaken in 

India to promote exports and industrialization.  

Finally, ports and containerization also have significant macroeconomic implications. 

Successful ports are a source of national GDP from an expanded level of trade, improve 

the nation's balance of payments via increased exports, and expand the country's 

employment base in critical functions requiring an enormous labour base (such as 

transport, warehousing, customs processing, and value-adding activities). Theory 

suggests that for each 1 million tonnes of freight, ports have the potential to develop 
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hundreds if not thousands of direct and indirect forms of employment reinforcing the 

important role that ports and port region play and their positioning in a countries 

economic framework. 

Despite improvements, India's major ports are facing a set of operational and 

infrastructural challenges. Port congestion, draft depth limitations, inefficient 

hinterland connectivity, and rising competition from private ports are some of the 

challenges that have been remaining. To address these challenges, a set of structural 

reforms have been undertaken. Actions like the adoption of the landlord port model, 

promotion of Public-Private Partnerships (PPP) for port development, digitalization of 

ports through platforms like PCS1x and DPCS, and the establishment of multimodal 

logistics parks are steps towards enhancing the competitiveness and efficiency of major 

ports. 

Government programs such as Sagarmala and Gati Shakti are designed not just to 

improve the physical port infrastructure but also to reduce regulatory requirements and 

facilitate integrated planning. The aim is to achieve an uninterruptible multimodal 

transport chain, with ports best linked to roads, railways, and inland waterways, such 

that turnaround time and cost of carriage are reduced. 

In the light of the above, this chapter is divided into two broad sections. Section 3.1 is 

a detailed review of India's major ports as corporate entities, discussing their 

constitutive arrangements, operating systems, and role in national economic 

development. Section 3.2 reflects on the research focus — Container Traffic and 

Economic Development — examining the role played by containerization in facilitating 

trade, its effects on industry and regional economies, and its wider application in 

determining India's economic trajectory. 

By critically analysing the organizational setup of major ports and observing the trends 

of container traffic expansion, one can appreciate the pivotal role of ports as more than 

just cargo handling facilities. They become vibrant economic forces of transformation, 

facilitation of trade, and industrial growth. This is the basis for a detailed analysis of 

trends, opportunities, and challenges in India's maritime sector, which is necessary for 

policy interventions and strategic action based on informed analysis. 
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Port access, containerized traffic, and economic growth are all a part of India's growth 

story. As India is working to enhance its share in international trade and pursue 

sustainable economic growth, the role of its biggest ports — and, more significantly, 

their capacity to handle growing containerized cargo — will become more important 

than ever before. This chapter sets context in this regard to examine these phenomena 

in greater detail in the subsequent sections of the project. 

India's primary ports head India's maritime commerce network, with the ports serving 

as major international trade and economic activity access points. The Government of 

India, Ministry of Ports, Shipping, and Waterways, owns major ports to facilitate 

centralized control and policy direction. The country has a long coastline of over 7,500 

kilometres where 13 major ports are strategically located to ensure that they are as 

integrated as possible and facilitate the free movement of cargo between regions. 

India has many major ports, deeding on which classification is used. The following are 

generally referred to as the major ports: Deendayal (Kandla), Mumbai, Jawaharlal 

Nehru Port Authority (JNPA or Nhava Sheva), Mormugao, New Mangalore, Cochin, 

Chennai, Kamarajar (Ennore), Tuticorin (V.O. Chidambaranar), Visakhapatnam, 

Paradip, Syama Prasad Mookerjee (Kolkata), and Vadhavan Port, which is slated to 

open soon. Certain major ports are located on both the eastern and western coast, 

allowing for trade flows to remain more balanced, as well as support regional 

economies. Western ports like Mumbai, Kandla, and JN port play a big role in trade 

with Europe, Africa, and the Middle east, and Chennai, Visakhapatnam, and Paradip, 

highlight some eastern ports for trade with Southeast Asia and the Far East. 

Each port handles all types of commodities, similar to India's trade portfolio of across 

containers, bulk, petroleum, and vehicles. Jawaharlal Nehru Port Authority is the largest 

container port, while Deendayal (Kandla) is the largest volume port (in terms of cargo 

volume). Modernization efforts for ports in India have been instigated through a variety 

of initiatives such as the Sagarmala Programme and Maritime India Vision 2030. The 

outcome has accelerated modernization of ports, enhanced port capacity, and improved 

operation efficiency. Efforts through the modernization initiatives have allowed ports 

to facilitate higher volume of cargo than previously achieved, having surpass 1,500 

million tonnes in throughput the last few years. 
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The organizational structure of large ports usually has independent boards of trustees, 

which are responsible for managing day-to-day affairs and ensuring national policy 

compliance. The structure is designed to be flexible and responsive to market demands 

and to promote private sector involvement through public-private partnership 

frameworks. The fact that the Vadhavan Port is being constructed today is an indication 

of India's drive to increase its port capacity and facilitate future trade growth. 

Every one of India's major ports is a separate entity with a Board of Trustees whose 

members are nominated by the central government. This is so that it is properly run, 

open, and strictly in relation to national maritime policies. Membership of the Boards 

is usually drawn from various disciplines, such as central and state government 

departments, labor unions, customs, shipping, and major port users, so that various 

interests are included in decision-making5. Although the Boards have operating 

independence, their powers over finance are circumscribed, with major capital spending 

subject to clearance by the central government. Tariff dues and service charges are set 

by the Tariff Authority for Major Ports (TAMP) in a balanced manner between freedom 

and control. 

These port operations are highly sophisticated, extending beyond simple cargo loading 

and unloading. They comprise a vast array of activities such as storage, warehousing, 

and full-fledged logistics services that enable the free flow of commodities from ships 

to land terminals and vice versa. This logistics infrastructure is essential to both exports 

and imports and supports a large base of industries across the nation. The variety of 

commodities handled by India's strategic ports is extensive. Petroleum products, oil, 

and lubricants, coal, iron ore, fertilizers, textiles, autos, and increasingly a very large 

proportion of containerized cargo are among the major commodities handled. 

Strategically significant ports such as Jawaharlal Nehru Port Authority (JNPA) and 

Kandla (Deendayal Port) have particular significance with JNPA alone catering to well 

over half of India's containerized cargo, reflective of its position as a foundation node 

in global supply chains. 

Efficiency and capacity at ports have direct implications for India's overall trade 

competitiveness. Port traffic has increased with new infrastructure and technology 

including deep berths, modern cranes and electronic tracking systems, coupled with the 

handling time being measured in hours, not days and weeks as before, Port authorities 
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have invested several billions into increasing capacity and upgrading ports. Indian ports 

have grown in both size with larger ships and in volume of cargo that passes through 

Indian ports. For example, in 2024, the total container volume for major ports was up 

to 12.31 million TEUs, an increase of 8% from 2023, with strong growth coming from 

bulk, and container volume segments.  

Ultimately, the successful operations of India's major ports cannot be separated from its 

national capacity to meaningfully engage in global commerce. The ability of Indian 

ports to handle a large variety of goods means Indian businesses can access a global 

markets, and critical imports get to domestic consumers and manufacturers in a timely 

fashion. As a result, the major ports are at the heart of India’s employment creation, 

economic growth and global interaction. 

India's ports have also seen spectacular transformation in the near past driven by private 

and public sector investment. The government has actively encouraged private sector 

investments through public-private partnership (PPP) deals and concession agreements, 

particularly for the construction and operation of certain terminals, berths, and cargo 

handling terminals. In these deals, the private operators are selected through 

competitive bidding and have the right to operate port assets for a period after which 

the assets automatically go back to the port authority. As of 2024, 89 of the 277 berths 

in major ports are operated on the PPP mode, which indicates the growing 

preponderance of private enterprise in port management. 

This government, private sector stakeholders, and port authority initiative has witnessed 

significant improvement in the modernization and development of Indian port 

infrastructure. In the last two years, there has been a concerted effort to expand capacity, 

implement state-of-the-art technologies, and optimize operations in major ports. Its 

most striking development has been the implementation of automated cargo handling 

systems, which have transformed the process of loading, unloading, and warehousing 

goods. Automation not only improved the process but also minimized human error, 

damage to cargo, and safety procedures on port grounds. 

Along with automation, application of digital logistics platforms has changed the entire 

management of supply chains involving ports. Initiatives such as the Port Community 

System (PCS1x) have made it easier for smooth exchange of information between 

various stakeholders such as shipping lines, customs offices, freight forwarders, and 
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port operators. Port operations have been made digitally based, with fewer 

documentation requirements, quicker clearances, and lower transactional costs, hence 

making Indian ports competitive globally. 

Besides, enormous investments have been made to deepen draft levels at major ports 

so that they may accommodate Panamax and post-Panamax vessels. This has raised the 

capacity of the ports for handling cargo to enable economies of scale, reducing per-unit 

costs of shipping for exporters and traders. Infrastructure improvements in the form of 

construction of new berths, container terminals, and multi-modal logistics parks have 

raised the capacity for cargo handling as well as diversified the services within the ports. 

The structural reforms induced by legislative actions like the Major Port Authorities 

Act, 2021, have been crucial in providing ports with greater autonomy in critical 

matters. Ports have more flexibility in fixing tariffs, commercial decisions, and the 

ability to form partnerships in better and strategic terms. This liberalization of 

regulation has empowered principal ports to make decisions on a corporate philosophy, 

facilitate innovation, quicker response to market demands, and strategic alliance with 

international logistics leaders. 

When examined collectively, these developments emphasize how important India's 

large ports are in driving the trade and economic development of the nation. Efficient, 

modern ports have been transformed into essential levers for India's incorporation into 

global value chains, positively affecting its ability to compete in exports, foreign direct 

investment (FDI), and industrial development in port-adjacent areas. As India aims to 

assert itself as a global centre of manufacturing and trade, the continued modernization 

and development of its ports will remain an important aspect of its economic policy as 

a component of its trade policy. 

 

3.2 About the subject 

The emphasis of this study — economic development and container traffic — is the 

vital function containerized movement of cargo through India's major ports in 

determining the overall economic environment. Container traffic, the carriage of goods 

in large, standardized containers, has revolutionized international trade over the last few 

decades. The process has a number of benefits that include higher efficiency, higher 
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security, lower handling costs, and better turnaround times. These have fostered 

containerization as the most favoured mode of transport of cargoes all over the world, 

particularly for manufactured products, valuable goods, and time-sensitive goods. 

In India, container traffic has registered impressive growth, reflecting the country's 

evolving economic model and growing interdependence with global supply chains. The 

economy of India has over the past two decades undergone significant transformation, 

evolving from an agrarian economy to one increasingly driven by industry, services, 

and trade. As production-based industries such as the automobile, textiles, 

pharmaceutical, electronics, and chemicals industries expanded, the need for efficient 

logistic solutions similarly grew proportionately. Containerization was a strategic 

measure that came as a result, giving industries a cost-effective and reliable means of 

shipping products within the country and worldwide. 

Major ports like the Jawaharlal Nehru Port Authority (JNPA), Chennai Port, and 

Visakhapatnam Port have been at the forefront of this revolution. JNPA, more 

commonly referred to as the "Gateway of India," enjoys the highest volume of container 

movement of any Indian port. Its closeness to Mumbai, along with first-rate 

infrastructure and access to industrial hubs, has made it the preferred port for a varied 

array of exporters and importers. Similarly, Chennai Port and Visakhapatnam Port have 

developed specialized container terminals, increased operating efficiency, and also 

augmented hinterland connectivity to cope with growing volumes of containerized 

freight. 

The growth of container traffic at major ports has had a multiplier effect on the Indian 

economy. Containerized shipping that is dependable enables goods to travel faster 

between markets, reducing lead times for manufacturers and retailers. Indian exports 

have become more competitive in the international market, boosting export earnings, 

and facilitating easier entry into global value chains and international trade agreements. 

Further, container traffic boosts the domestic economy by facilitating easier and 

cheaper importing of raw materials, intermediate goods, and finished goods, thus 

supporting sectors ranging from manufacturing to retail. 

Containerization also plays a significant role in the country's foreign direct investment 

(FDI) attraction. Foreign businesses locating manufacturing bases in India look for 

hassle-free, efficient logistics systems with the ability to facilitate seamless supply 
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chain processes. The ability of large ports to handle container traffic effectively makes 

India an attractive manufacturing and export base, corresponding to initiatives like 

"Make in India" and "Atmanirbhar Bharat." 

Along with the direct trade benefits, increases in container traffic generate a range of 

ancillary industries such as warehousing, freight forwarding, cold storage, customs 

brokerage, and inland container depots. The spin-off effect is captured in employment 

creation, both within the ports and supporting logistics and transport industries around 

port operations. Upgraded container handling facilities also cause the growth of 

industrial agglomerations and special economic zones (SEZs) anchored in ports, 

facilitating regional economic development and reducing regional imbalances. 

But it is to be pointed out that growing container traffic has its flip side as well. Ports 

need to make investment in modernization of the infrastructure to accommodate larger 

ships, handle greater volumes of cargo, and provide quick turnaround times on a regular 

basis. Congestion, hinterland connectivity choke points, and digital integration needs 

within the entire supply chain need to be constantly addressed. These government 

efforts, such as the Sagarmala Programme and the National Logistics Policy, aim to 

surmount these obstacles through promoting port-led development, developing 

multimodal transport connectivity, and improving logistics efficiency. 

For India’s major ports, containerized cargo is not only a logistical component, but also 

a crucial contributor to the economic development of the country. As India looks to 

increase its integration into global markets, enhance its manufacturing competitiveness, 

and create job growth, container traffic will continue to be a significant part of its 

economic story. This report, therefore, seeks to provide an analysis of the impacts of 

container traffic on economic development, some of the issues faced by Indian ports, 

and potential paths for growth, in the context of an ever-changing global trade 

landscape.  

The increase in container traffic at the major ports of India represents the larger story 

of economic development, and has implications for trade, employment, industry, and 

infrastructure in the country. As containerization has become the predominant mode of 

transporting cargo around the world, its effects on the Indian economy are continually 

developing and creating an active ecosystem for growing the country's development 

ambitions. 
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One of the most obvious and instant effects of container traffic is trade facilitation. 

Effective handling of containers at ports results in an immediate decrease in vessel 

turnaround times and logistics expense for exporters and importers. When goods can 

travel quickly and at reduced costs, Indian goods are made more competitive in 

overseas markets. This increased competitiveness is essential in raising exports, thereby 

improving the country's balance of payments and spurring economic growth. In 

addition, as worldwide supply chains are focusing more on speed and dependability, 

the capacity of Indian ports to efficiently process containers turns into an essential 

factor that decides India's status as a hub for manufacturing and trade. 

In addition to enabling trade, container traffic has a multiplier impact on job creation. 

Port activities such as loading and unloading, storage, customs clearance, and 

transportation generate a variety of direct employment opportunities. Furthermore, the 

whole logistics industry—truck companies, freight forwarders, container freight 

stations, inland container depots, and third-party logistics providers—survives on the 

movement of containers. Indirect employment is also created within industries like 

packaging, warehousing, maintenance services, and port security. All this extensive 

employment generation not only helps sustain livelihoods but also triggers regional 

economic development, especially around strategic ports. 

Industrial growth is the fourth critical dimension impacted by increasing container 

traffic. Ports are naturally attractive to industries that depend on highly efficient import 

and export systems. When container handling capacity improves, industries such as 

automobile, electronics, pharmaceuticals, textiles, and chemicals may find it 

economically feasible to locate near to port areas. The results have been vibrant 

industrial clusters and SEZ development around large ports and these mobile industries 

help drive manufacturing for both domestic consumption, and for export to boost 

economic development, increase industrial output and contribute to the GDP. 

The increase in container traffic also creates, as well as drives, an ongoing need for 

investment in ports and port-related infrastructure. In order to manage an ever-

increasing size of vessels and an unrelenting volume of cargo, ports are spending money 

to construct deeper berths, more sophisticated ship-to-shore cranes, newer automated 

container terminals, and improved warehousing and distribution capacity. Improved 

road, rail and inland-waterway connectivity to the port hinterland are also systemic 
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measures to facilitate seamless cargo movement throughout the supply chain. This 

builds operational efficiencies to promote delivery, and creates broad economic 

opportunities for the construction, engineering, and transport sectors. 

Additionally, India's strategic location further underscores the importance of Indian 

ports in the global maritime economy. Geographically, India is situated on major 

international shipping routes, including the East-West trade route connecting Asia with 

Europe, making Indian ports critical transshipment and gateway terminals. The ports 

on the eastern and western coasts can take advantage of their access to important 

export/import destinations in Southeast Asia, Africa, and the Middle East, adding 

intensity to India's role in the international trading pattern. With these enhanced 

geographies and increasing container-handling capabilities, Indian ports are well 

positioned to be efficient nodes in the international supply chain. 

The increase in container traffic is not independent; it is linked to a general process of 

economic development. Containerised cargo movement through major ports in India 

facilitates trade, creates jobs, drives industry, underpins infrastructure improvements, 

and is fundamentally important for India's economic future. Continued growth in 

container traffic will be essential for India's long-term integration with the global 

economy as the country expands its global trade and strives for sustainable economic 

growth. 

 

3.3 Related to the Corporate Profile 

Major ports in India fulfil strategic functions as part of the country’s maritime 

infrastructure and play important part in container movement, which is crucial for 

economic growth. This section looked at the plans, mechanisms and partnerships in 

which the major ports of India carry out to enhance its ability to facilitate the movement 

of containerized cargo for the purposes of trade, industrial development, and economic 

development at the local level. This section builds off Sections 3.1 and 3.2 and 

demonstrates how the corporate profile of the major ports in India fits into the broader 

objectives of/ for growing container traffic and economic growth.. 

Corporate Strategies for Container Traffic Growth 
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India's major ports function under a corporate structure that provides operational 

freedom to the ports with national policy aims, as prescribed in the Major Port 

Authorities Act, 2021. Such a structure helps the ports take strategic steps towards 

increasing container traffic, which is essential for economic growth. 

• Specialized Container Terminals:  Ports such as Jawaharlal Nehru Port 

Authority (JNPA), Chennai and Visakhapatnam have developed designated 

container terminals to accommodate this increase in containerized traffic. JNPA 

handles over 50% of India’s container traffic, and he terminal has invested 

greatly in modern, state of the art terminals, through public-private partnerships 

(PPP's) with international manufacturers and operators. These terminals must 

meet international standards. These terminals already are designed with high 

capacity cranes, auto-stacking, yard management systems, with all 

enhancements to minimize turnaround time. 

• Capacity Expansion: Ports are dredging deeper drafts and building larger 

berths in order to handle larger container vessels. The JN Port in Mumbai and 

the Chennai Port have both approved dredging projects to handle Panamax and 

post-Panamax ships to create an economically significant scale of economy 

while manufacturing and lowering per-unit shipping costs. The new Vadhavan 

Port is planned to handle mega-container volumes and continue increasing 

container handling capacity for India. 

• Tariff and Service Optimization: The Tariff Authority for Major Ports 

(TAMP) allows the ports to set competitive tariffs which consider the potential 

of recovering costs while facilitating trade. Ports such as JNPA and Chennai 

provide discounts and incentives, such as volume-based discounts and priority 

berthing, to attract shipping lines and enhance container throughput. 

• These strategies align with the corporate objective of positioning India’s ports 

as efficient gateways for global trade, directly supporting the growth of 

container traffic. 

Operational Frameworks Supporting Container Traffic 

The operational systems of major ports are designed to enhance the efficiency and 

reliability of container handling, which has a direct bearing on economic development. 
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• Hinterland Connectivity The efficient movement of containers is predicated 

on easy connectivity to commercial and industrial hinterlands. Ports are already 

connected to multimodal transport systems such as the dedicated freight 

corridors (e.g. Western and Eastern Dedicated Freight Corridors), national 

highways, and inland waterways. For instance, JNPA's closeness to Mumbai's 

industrial belt and that it is serviced by the Delhi-Mumbai Industrial Corridor 

allows for quick cargo evacuation, enabling lower logistics costs and more 

competitive trade. 

 

• Digitalization for Operational Efficiency: Utilizing digital platforms, such as 

Port Community System (PCS1x) and Digital Port Community System (DPCS), 

streamline container handling processes by allowing real-time tracking, e-

documentation, and quicker customs clearance, shortening dwell times. As a 

case example, Visakhapatnam Port is using the PCS1x and on the verge of 

implementing a fully paperless environment for containerized cargo operations, 

resulting in improved operational efficiency and transparency. 

 

• Public-Private Partnerships (PPPs): As indicated in Section 3.1, 89 out of 277 

berths at major ports are managed through PPP models as of 2024. Such 

partnerships introduce private sector investment and expertise, allowing ports 

to use sophisticated technologies and operating practices. For instance, Chennai 

Port's container terminal, managed by a global logistics company, has 

considerably enhanced throughput and service quality. 

 

These operational frameworks ensure that ports can handle increasing container 

volumes efficiently, supporting industries reliant on timely and cost-effective logistics. 

Collaborative Initiatives and Economic Impact 

India’s major ports collaborate with government bodies, private operators, and 

international stakeholders to amplify their role in container traffic and economic 

development. 
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• Government-Led Initiatives: Such programmes as the Sagarmala Programme 

and Maritime India Vision 2030, addressed in Section 3.1, offer port-led 

development's blue print. Sagarmala's emphasis on port modernisation, 

hinterland connectivity, and port-led industrialisation has induced industrial 

cluster creation and Special Economic Zones (SEZs) along ports. As an 

illustration, SEZs along JNPA and Chennai Port have been drawing industry 

sectors such as electronics and automotive, increasing containerized exports as 

well as the local economy of regions. 

• International Collaborations: Ports partner with international shipping lines 

and terminal operators to conform with best practices, maintain health and 

safety standards, and increase container handling capacity. Convening with 

terminal operators like DP World and PSA International through JNPA 

(Jawaharlal Nehru Port Authority) has brought global standards for terminal 

management operations, resulting in increased container traffic and trade 

volumes. 

• Regional Economic Development: Containerization increases local economies 

via direct and indirect jobs. As discussed in Section 3.2, employment in 

transport, warehousing, and logistics is created by every million tonnes of 

freight moved, generating many thousands of jobs. Port developments, such as 

with Kolkata and Tuticorin ports, have generated logistics parks, warehousing, 

and regional industrial activity that have reduced economic disparity. 

• Challenges and Strategic Responses: Even with their advancements, major 

ports are grappling with challenges when it comes to scaling container traffic - 

port congestion, draft restrictions, and competition from private ports. To tackle 

these challenges, ports are embracing forward-looking corporate strategies: 

• Infrastructure Upgrades: Investments in deeper berths, modern cranes, and 

automated terminals are easing congestion and improving capacity. For 

example, Paradip Port is upgrading its overall container handling capabilities to 

be competitive with private ports. 

• Policy Reforms:The Major Port Authorities Act, 2021 provides ports with 

additional independence in their commercial decision-making capacity, 
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allowing for a faster response time to market demands. This flexibility is 

important to attracting container traffic in an increasingly competitive space 

• .Multimodal Logistics Parks: The development of multimodal logistics parks, 

as part of the Gati Shakti initiative, enhances hinterland connectivity, ensuring 

efficient container movement and reducing bottlenecks. 

 

Future Outlook 

The corporate identity of India’s major ports is closely associated with their capacity to 

promote container traffic and thus contribute to economic growth.  As India seeks to 

develop its position in global trade, ports will continue to play a critical role, including, 

expanding container handling capacities, maximizing efficiency of operation, and 

supporting industrialization. The current modernization initiatives along with 

collaborative efforts will enable the ports to continue operating as a driver of economic 

opportunity, and align with national agendas of “Make in India” and “Atmanirbhar 

Bharat.” Maintaining a helpful focus on container traffic will ensure that India’s major 

ports are relevant to India’s economic prospects. Thus facilitating trade, employment 

opportunities, and regional development. 
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4.1 Data collection 

Container Throughput (TEUs) JNPT 

 

 

Table 1 :Table1 Container Throughput (TEUs) JNPT 

Container Throughput (TEUs) at Jawaharlal Nehru Port (JNPT): FY20 to FY24 

Container capacity in Jawaharlal Nehru Port (JNPT) between FY20 and estimated 

FY24 witnesses a high growth curve notwithstanding an interim drop resulting from 

the pandemic-induced COVID-19 situation. Throughput from handling 51,00,000 

TEUs during FY20 came down to 46,80,000 TEUs for FY21. Nevertheless, it fast 

recuperated, crossing over to 56,90,000 for FY22 and extending the increase further to 

64,00,000 in FY23 and then further to 69,50,000 for FY24. This increasing trend 

showcases JNPT's resilience, upgrade of infrastructure, and the vital role it plays in 

India's seaborne trade. 

Port 
FY20 

 (2019–20) 

FY21  

(2020–21) 

FY22 

 (2021–22) 

FY23  

(2022–23) 

FY24 

 (2023–24) 

Jawaharlal Nehru 

(JNPT) 
51,00,000 46,80,000 56,90,000 64,00,000 69,50,000 

Figure 1:Container Throughput (TEUs) JNPT 
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Container Throughput (TEUs) Chennai 

 

 

Figure 2:Container Throughput (TEUs) Chennai 

 

Table 2:Container Throughput (TEUs) Chennai 

Container Throughput (TEUs) at Chennai Port: FY20 to FY24  

Container traffic at Chennai Port has demonstrated a distinct trend of recovery post 

COVID-19 after a big fall, from 13,80,000 TEUs in FY20 to 12,00,000 TEUs in FY21 

due to COVID-19. Demand improved consistently year-on-year, with throughput 

recorded at 13,50,000 TEUs in FY22 and 14,00,000 TEUs in FY23, and steadily 

increasing to an estimated 14,50,000 TEUs in FY24. The FY25 estimate predicts 

throughput to be approximately 15,50,000 TEUs, which is an estimated 29% from the 

FY21 low of 12,00,000 TEUs. The marks consistent upward growth and sign of 

resilience, alongside improve operational economy and the continued strengthening 

role of Chennai in India’s maritime trade. 
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 (2019–20) 
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Chennai 13,80,000 12,00,000 13,50,000 14,00,000 14,50,000 
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Container Throughput (TEUs) Kolkata 

 

 

Figure 3 Container Throughput (TEUs) Kolkata 

 

Table 3: Container Throughput (TEUs) Kolkata 

Container Throughput (TEUs) at Kolkata Port (SMPK): FY20 to FY24   

Container cargo at Kolkata Port (SMPK) between FY20 and the projected FY25 shows 

a fluctuating but overall upward trend. The port recorded 6,75,439 TEUs in FY20, 

which dipped slightly to 6,50,000 TEUs in FY21 because of global disruptions. There 

was a strong bounce back in FY22 with 7,35,195 TEUs—the highest ever—showing 

improved trade activity. But throughput dipped again to 6,75,904 TEUs in FY23, before 

rising to an estimated 7,00,000 TEUs in FY24. The trend indicates the port's strength 

and growing presence in eastern India's trade environment. 
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Container Throughput (TEUs) Cochin (Vallarpadam) 

 

 

Figure 4: Container Throughput (TEUs) Cochin (Vallarpadam) 

 

 

Container Throughput (TEUs) at Cochin (Vallarpadam): FY20 to FY24 

Container throughput at Cochin Port's Vallarpadam terminal from FY20 to projected 

FY24 shows a steady upward trend with a temporary pandemic-related dip. In FY20, 

the port handled 7,00,000 TEUs, which dropped to 6,50,000 TEUs in FY21 due to 

COVID-19 disruptions. The pickup began in FY22 with 7,35,000 TEUs, followed by 

7,50,000 in FY23 and projected 8,00,000 in FY24. This V-shape recovery speaks to the 

rising stature of Vallarpadam as a transshipment hub with increased logistics, 

infrastructure, and connectivity in the region. 
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Table 4: Container Throughput (TEUs) Cochin (Vallarpadam) 
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Container Throughput (TEUs) Visakhapatnam 

 

 

Figure 5: Container Throughput (TEUs) Visakhapatnam 

 

 

Container Throughput (TEUs) at Visakhapatnam Port: FY20 to FY24 

Container traffic at Visakhapatnam Port between FY20 and the estimated FY24 shows 

a consistent growth pattern, with a dip in FY21 due to the pandemic. The port recorded 

4,00,000 TEUs in FY20, marginally decreasing to 3,80,000 TEUs in FY21. A strong 

rebound ensued, with volumes going up to 4,50,000 TEUs in FY22, 5,00,000 in FY23, 

5,50,000 in FY24, and an estimated 6,00,000 TEUs in FY25—a 58% recovery from the 

FY21 bottom. This consistent rise is a testament to improved operations, improved 

connectivity, and Visakhapatnam's strategic location in facilitating trade with Southeast 

and East Asia. 
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Table 5: Container Throughput (TEUs) Visakhapatnam 
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Container Throughput (TEUs) Paradip 

 

Figure 6: Container Throughput (TEUs) Paradip 

 

 

 

Container Throughput (TEUs) at Paradip Port: FY20 to FY24 

Paradip Port container throughput from FY20 up to the forecasted FY25 indicates 

explosive and revolutionary growth. Beginning with merely 20,000 TEUs in FY20, 

throughput made a slow increase to 25,000 in FY21 and 30,000 in FY22. An explosive 

growth phase started in FY23, skyrocketing to 50,000 TEUs, followed by an explosive 

growth again to 1,08,000 TEUs in FY24.. This is strong growth driven by significant 

infrastructure upgrades and a tilt towards containerised cargo, with Paradip becoming 

an emerging container hub on the east coast of India. 

 

 

 

 

Table 6: Container Throughput (TEUs) Paradip 
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Container Throughput (TEUs) Haldia (HDC) 

 

Figure 7: Container Throughput (TEUs) Haldia (HDC) 

 

 

Container Throughput (TEUs) at Haldia Dock Complex (HDC): FY20 to FY24 

Container volumes at Haldia Dock Complex (HDC) between FY20 and estimated FY25 

are seen to witness a mixed trend. The port recorded 1,50,000 TEUs of throughput in 

FY20, which fell marginally to 1,40,000 in FY21 because of pandemic effects. A robust 

recovery in FY22 boosted throughput to 1,65,412 TEUs—the peak during the period. 

But this was preceded by a steep decline to 1,07,182 TEUs in FY23, possibly on account 

of diversion of cargo or logistical issues.. The trend points to Haldia's potential, but also 

the necessity for consistent upgradation to secure sustained growth. 
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Table 7: Container Throughput (TEUs) Haldia (HDC) 
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Container Throughput (TEUs) Tuticorin (VO Chidambaranar) 

                                Figure 8: Container Throughput (TEUs) Tuticorin (VO Chidambaranar 

 

 

 

Container Throughput (TEUs) at Tuticorin (VO Chidambaranar): FY20 to FY24 

Tuticorin (VO Chidambaranar Port) has witnessed steady and consistent growth in 

container volume from FY20 up to the projected FY25, emphasizing its strong standing 

as one of India's key ports. It processed 8,00,000 TEUs in FY20, fell slightly to 7,80,000 

TEUs in FY21 owing to the pandemic, then consistently rose yearly—8,20,000 in 

FY22, 8,50,000 in FY23, 9,00,000 in FY24,. This registers an 18.75% increase from 

FY21 low level and reflects excellent infrastructure, robust operations, and increasing 

trade flows. The constant rise indicates the significance of Tuticorin in southern Indian 

trade and potential to cross the 1 million TEUs hurdle in the not-too-distant future. 
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Table 8: Container Throughput () TEUs Tuticorin (VO Chidambaranar) 
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Container Throughput (TEUs) Mumbai 

 

Figure 9: Container Throughput (TEUs) Mumbai 

 

 

Container Throughput (TEUs) at Mumbai Port: FY20 to FY24 

Mumbai Port has witnessed a sharp and consistent decline in container throughputs 

between FY20 and FY24, with a whopping 90% decline from 50,000 TEUs in FY20 to 

as low as 5,000 TEUs in FY24. This autumn, one of the steepest at major Indian ports, 

could be due to factors such as increasing congestion, absence of modernization, a 

strategic shift towards bulk cargo, or competition from more efficient neighbouring 

ports such as Jawaharlal Nehru Port (JNPT). The trend suggests that Mumbai Port can 

no longer be accorded the preference of container business, contemplating an eventual 

reconsideration of its function within the logistics sector, perhaps transforming into a 

specialist or auxiliary port instead of a container terminal. 
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Table 9: Container Throughput (TEUs) Mumbai 
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Container Throughput (TEUs) New Mangalore 

 

Figure 10: Container Throughput (TEUs) New Mangalore 

 

 

Container Throughput (TEUs) at New Mangalore Port: FY20 to FY24 

New Mangalore Port has witnessed consistent growth in container traffic from FY20 to 

FY25 (estimated), rebounding strongly after declining in FY21 as a result of the 

COVID-19 pandemic. The port handled 1,00,000 TEUs in FY20, declining to 90,000 

in FY21, but then rose steadily, to 1,30,000 TEUs in FY24. This uptrend is boosted by 

improvement in infrastructure, connectivity, and rising handling capacity. New 

Mangalore Port is becoming a major regional containerized cargo hub, with its position 

in India's maritime logistics network set to become more prominent in the years ahead. 
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Table 10: Container Throughput (TEUs) New Mangalore 
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Container Throughput (TEUs) Mormugao 

 

Figure 11: Container Throughput (TEUs) Mormugao 

 

 

 

Container Throughput (TEUs) at Mormugao Port: FY20 to FY24 

Mormugao Port container throughput from FY20 to FY24 reveals stagnant, flat growth, 

implying it is not an important contributor to India's container cargo industry. The 

consistent, horizontal trend demonstrates that the port can concentrate more on bulk or 

general cargo than containers and is not investing heavily in the growth of container-

handling facilities. If its throughput continues to be below 1,00,000 TEUs a year, 

Mormugao's contribution to India's container trade is small. Geographic restraints, 

neighbourhood port competition, and restricted hinterland connectivity could be the 

contributing factors. Except for major investment or policy alteration, Mormugao will 

have to remain stuck at regional cargo as opposed to becoming a strong container hub. 
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Table 11 Container Throughput (TEUs) Mormugao 
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Container Throughput (TEUs) Kandla (Deendayal)  

 

 Figure 12: Container Throughput (TEUs) Kandla (Deendayal) 

 

 

 

Container Throughput (TEUs) at Kandla (Deendayal) Port: FY20 to FY24 

Kandla (Deendayal) Port has demonstrated consistent growth in container traffic from 

FY20 to FY25, indicating its growing significance in India's maritime logistics. 

Beginning at 1,50,000 TEUs in FY20, the port dipped slightly to 1,40,000 TEUs in 

FY21 because of the pandemic but recovered rapidly, reaching 1,60,000 TEUs in FY22, 

1,70,000 TEUs in FY23, and 1,80,000 TEUs in FY24. This increase can be attributed 

to infrastructure development, improved hinterland connectivity, and emphasis on 

containerized cargo. Kandla's steady performance speaks volumes for its strategic 

location and resilience and makes it a competitive and trusted port in India's changing 

logistics landscape. 
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Container Throughput (Teus) At Major Indian Ports (Fy20–Fy24) 
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Container Throughput (TEUs) at Major Indian Ports (FY20–FY24 rounded 

fig.): 

 

 

 

Source: Basic Port Statistics Of India, FY20–FY23 data from IPA,Kolkata Port Trust , New mangalore 

port trust Container News; FY24 from Business Standard (JNPT’s 6.4M TEUs in 2023, 7.05M in 

CY24); FY24–25 estimated with 10% growth. JNPT: 50–60% of total traffic, with 6.63% growth from 

FY22 to FY23. FY24 estimate reflects 872,000 TEU increase. Kolkata (SMPK): Includes Kolkata 

Dock System and Haldia Dock Complex (HDC). FY23 exact at 675,904 TEUs. Mumbai: Near-total 

phase-out of container traffic by FY24. Paradip: 108% growth in FY24 due to new facilities. 

Mormugao: Inactive for containers.  

Transport Research | Ministry of Ports,Shipping and Waterways 

https://nldsl.in/our_services.aspx?mpgid=10&pgid1=11&pgidtrail=1 

 

 

Port 
FY20 (2019–

20) 

FY21 (2020–

21) 

FY22 (2021–

22) 

FY23 (2022–

23) 

FY24 (2023–

24) 

Jawaharlal 

Nehru (JNPT) 
51,00,000 46,80,000 56,90,000 64,00,000 69,50,000 

Chennai 13,80,000 12,00,000 13,50,000 14,00,000 14,50,000 

Kolkata (SMPK) 6,75,439 6,50,000 7,35,195 6,75,904 7,00,000 

Cochin (Vallarpadam) 7,00,000 6,50,000 7,35,000 7,50,000 8,00,000 

Visakhapatnam 4,00,000 3,80,000 4,50,000 5,00,000 5,50,000 

Paradip 20,000 25,000 30,000 50,000 1,08,000 

Haldia (HDC) 1,50,000 1,40,000 1,65,412 1,07,182 1,20,000 

Tuticorin (VO 

Chidambaranar) 
8,00,000 7,80,000 8,20,000 8,50,000 9,00,000 

Mumbai 50,000 40,000 30,000 20,000 ~5,000 

New Mangalore 1,00,000 90,000 1,10,000 1,20,000 1,30,000 

Mormugao 0 0 0 0 0 

Kandla (Deendayal) 1,50,000 1,40,000 1,60,000 1,70,000 1,80,000 

Total (Major Ports) ~9,525,439 ~8,773,000 ~10,275,607 ~11,143,086 ~11,893,000 

Table 13: Container Throughput (Teus) At Major Indian Ports (Fy20–Fy24 

https://shipmin.gov.in/division/transport-research
https://nldsl.in/our_services.aspx?mpgid=10&pgid1=11&pgidtrail=71
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INDIA GDP GROWTH AND NOMINAL GDP (FY20–FY24) 

 

 

 

 

 

 

Source: Real GDP growth from Macro Trends (FY20–FY21), IBEF (FY23–FY24), and IMF/Statista 

(FY24). Nominal GDP from World Bank (FY20–FY23) and IMF estimates (FY24). 

Year Total Container Traffic (TEUs) 
Nominal GDP 

(US$ Billion) 

FY20 95,25,439 2,835.60 

      

FY21 87,73,000 2,671.60 

FY22 1,02,75,607 3,150.30 

FY23 1,11,43,086 3,385.10 

FY24 1,18,93,000 3,549.10 

 

India Industrial Production (IIP, FY20–FY24) 

Year IIP (Base 2011–12 = 100) IIP Growth (%) 
Manufacturing 

Growth (%) 

FY20 129.2 -1.30% -1.80% 

FY21 118.1 -8.60% -9.60% 

FY22 132 11.70% 12.50% 

FY23 141.5 7.20% 7.90% 

FY24 148.4 (Nov 2024) 5.00% 6.50% 

 

source: IIP values from MoSPI via IBEF (FY20–FY24) and Economic Survey 2023–24. Growth rates 

estimated for FY24 based on partial data (April–November 2024). 

 

Year Real GDP Growth (%) 
Nominal GDP (US$ 

Billion) 

FY20 3.90% 2,835.60 

FY21 -5.80% 2,671.60 

FY22 9.70% 3,150.30 

FY23 8.20% 3,385.10 

FY24 7.00% 3,549.10 

Table 14: India GDP Growth And Nominal GDP (Fy20–Fy24) 

Table15: Major ports Total Container Traffic And Nominal GDP (FY20–FY24) 

Table16: India Industrial Production (IIP, FY20–FY24)) 
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India Port Sector Revenue (Major Ports, FY20–FY24) 

Year 
Revenue 

(INR Crore) 

Revenue 

(US$ Billion) 

Growth 

(%) 

FY20 13,200 1.85 2.50% 

FY21 12,500 1.68 -5.30% 

FY22 14,300 1.92 14.40% 

FY23 15,800 1.96 10.50% 

FY24 17,000 2.04 7.60% 
 

source: FY20–FY23 data from Ministry of Ports reports and Maritime Gateway; FY24 estimated based 

on 7–10% growth per Business Standard. US$ conversion uses average annual exchange rates 

 

4.2 Data Analysis: 

This analysis examines whether higher container traffic at India’s major ports is 

associated with stronger economic development, using national-level indicators: 

Nominal GDP, Industrial Production (IIP), Port Sector Revenue, and Trade Values 

(Exports + Imports) from FY20 to FY24. The goal is to find trends and relationships to 

understand the economic impact of Container traffic and port activities . 

The dataset spans FY20 to FY24 and includes the following variables: 

• Container Throughput (TEUs): Annual container traffic data for 12 major 

Indian ports—Jawaharlal Nehru, Chennai, Kolkata, Cochin, Visakhapatnam, 

Paradip, Haldia, Tuticorin, Mumbai, New Mangalore, Kandla, and Kamarajar. 

Total throughput grew from approximately 9.53 million TEUs in FY20 to 11.89 

million TEUs in FY24. Mormugao Port was excluded due to negligible or zero 

container movement. 

• Nominal GDP: India’s nominal Gross Domestic Product in USD billion, 

increasing from $2,835.6 billion in FY20 to $3,549.1 billion in FY24. 

• Index of Industrial Production (IIP): Measured with base year 2011–12 = 

100, the index rose from 129.2 in FY20 to 148.4 in FY24, indicating growth in 

industrial activity. 

• Port Sector Revenue: Revenue generated by major Indian ports in INR crore, 

growing from ₹13,200 crore in FY20 to an estimated ₹17,000 crore in FY24. 

• Cargo Throughput of Indian Major Ports 

Table17: India Port Sector Revenue (Major Ports, FY20–FY24) 
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• Total Trade (Exports + Imports): Combined trade value in USD billion, 

increasing from $788.1 billion in FY20 to $1,114.3 billion in FY24. 

Data has been sourced from official documents and government publications, and is 

assumed to be accurate. Projections for FY25 have been excluded from the analysis to 

maintain focus on actual observed data. 

 

Data Preprocessing: 

Aggregated total TEUs handled across the 12 major ports for each fiscal year (FY20–

FY24). 

Extracted national-level economic indicators for the same period, including GDP, Index 

of Industrial Production (IIP), Port Revenue, and Total Trade. 

Standardized units across datasets—for example, converting Port Revenue to US$ 

billion for consistency with GDP and Trade values. 

 

Analysis Techniques: 

Descriptive Statistics: Summarized year-on-year trends in TEU volume and key 

economic indicators. 

Correlation Analysis: Computed Pearson correlation coefficients to assess the strength 

and direction of relationships between TEUs and economic indicators (GDP, IIP, Port 

Revenue, Total Trade). 

Simple Linear Regression : Simple Linear Regression is a statistical method used to 

explore the association between two continuous variables – one independent (predictor) 

variable and one dependent (response) variable. 

Visualization: Developed time-series plots to illustrate trends over time and scatter 

plots to visually assess correlations. 

4.2.1 Correlation Analysis 

 

Correlation analysis is a statistical method used to gauge the strength and direction of 

a relationship between two variables of numeric data. The objective of this section is to 

analyse the relationship between Total Container Traffic (TEUs), and Nominal GDP 

(US$ Billion). 

Container traffic is a prominent component of a country trade activity and is regarded 

as a major measure of global economic embeddedness while the nominal GDP reflects 
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the volume of economic production at market prices. If a significant correlation exists, 

there should be understanding on whether the volume of containerized cargo that moves 

in and out of a country has any relationship with one's economic performance.  

A strong positive relationship would support that an increase in container traffic would 

be associated with an increase in GDP, which would emphasize the importance of 

maritime trade and port related infrastructure matters for broader economic 

development considerations. 

 

 

X = Total Container Traffic (TEUs) 

Y = Nominal GDP (US$ Billion) 

n = Number of paired data points 

The Pearson correlation coefficient between GDP and container throughput for the 

FY20–FY24 period is r = 0.99, p-value = 0.001, confirming a very strong and 

statistically significant relationship. 

 

Total Container Traffic (TEUs)Vs Nominal GDP (US$ Billion) 

Year 
Total Container Traffic 

 (TEUs) 

Nominal GDP 

 (US$ Billion) 

FY20 95,25,439 2,835.60 

FY21 87,73,000 2,671.60 

FY22 1,02,75,607 3,150.30 

FY23 1,11,43,086 3,385.10 

FY24 1,18,93,000 3,549.10 

 

Table18: Total Container Traffic (TEUs)Vs Nominal GDP (US$ Billion) 
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The linear fit and narrow confidence band demonstrate a strong positive correlation 

between the two variables. 

 

These results suggest that port container traffic is a strong proxy for economic 

performance and vice versa. The sharp fall and accompanied improvement emphasize 

ports' responsiveness to macroeconomic shifts. 

 

The correlation study of India’s Gross Domestic Product (GDP) and port container 

throughput (as measured in TEUs) over the fiscal years FY20 to FY24 shows a very 

strong and statistically significant positive association (Pearson correlation coefficient 

r = 0.99, p = 0.001) . The strong correlation suggests that each change in GDP appears 

to be associated with an equivalent change in the port container traffic handled at ports 

throughout India. The regression analysis shows a clear linear trend line, voluntarily 

plotted with optimistic the confidence interval (as shown in the scatter plot). This 

Figure 14: Scatter plot with regression line showing correlation between GDP and container throughput. 

Figure 15: R codes showing correlation between GDP and TEU throughput. 
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strongly indicates that GDP changes will closely reflect changes in port container 

traffic.  

 

The strong correlation suggests that port container traffic is a strong indicator of 

economic performance. For instance, episodes of economic recession have manifested 

in losses of container throughput (e.g. in FY21, when COVID-19 caused a decline in 

GDP) and then by significant patterns of container volume increases in the economic 

recovery years afterward. This means total port container throughput closely follows 

national macroeconomic events. 

The implications of this assessment are serious: port infrastructure and activities are 

affected not just by the growth of the national economy and local communities but also 

further contribute to these economic systems by being essential nodes in supply chains, 

trade flows, and manufacturing or industrial production. The assessment stresses that 

port capacity will represent a key element in the overall economic defence plans of a 

nation, as well as a country’s implementation of major logistics improvements and 

multimodal connections. 

 

4.2.2 Simple Linear Regression. 

 

This study explores the relationship between container throughput at Indian major ports 

and the country’s export value using Simple Linear Regression. As containerized trade 

plays a pivotal role in facilitating international commerce, this analysis aims to 

statistically examine whether increases in port activity, measured in Twenty-foot 

Equivalent Units (TEUs), are associated with growth in India’s export earnings. 

Container throughput represents the volume of goods moving through a nation’s ports 

and serves as a proxy for trade activity and supply chain efficiency. Export value, on 

the other hand, is a critical indicator of a country’s economic performance in global 

markets. The regression model uses data from FY20 to FY24 to evaluate whether 

increased cargo handling capacity and efficiency at ports translate into higher export 

revenues. 

By applying Simple Linear Regression, the study quantifies this relationship, providing 

insights into the extent to which port performance contributes to economic growth. The 
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outcome of this analysis can guide policymakers and port authorities in understanding 

the economic benefits of infrastructure investment, operational efficiency, and logistics 

planning. 

Independent Variable (X): Container Throughput (in million TEUs) 

Dependent Variable (Y): Export Value (in USD Billion) 

Y=a+bX+ε 

Y: Export Value 

X: Container Throughput 

a: Intercept 

b: Slope of the line 

ε = Error term 

➢ Equations to Calculate Slope and Intercept 

Container Throughput (X) Vs Export Value (Y) 

Financial Year 
Container 

Throughput (X) 
Export Value (Y) 

FY20 17 149 

FY21 17.9 153.8 

FY22 19.56 208.5 

FY23 19.72 245 

FY24 20.2 247.2 

 

Table19: Container Throughput (X) Vs Export Value (Y) 
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Codes used in R language 

 

Export Value =−185.3+21.5 ×Container Throughput 

 

Intercept: -185.3 

• This is the value of export earnings when container throughput is zero. 

• In real-world terms, a country without any container traffic at its ports would 

(according to this model) have negative export value—which is not practically 

meaningful. 

Figure 16: Simple Linear Regression between Container Throughput (X) Vs Export Value (Y) 

Figure 17: Graph showing Linear Regression between Container Throughput (X) Vs Export Value (Y) 
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• But mathematically, it is needed to anchor the regression line. Don’t worry 

about its literal value—it's a baseline for the model. 

Slope: 21.5 

• It means for every 1 million TEUs increase in container throughput, India's 

export value increases by USD 21.5 billion, on average. 

•  This positive slope confirms a strong and direct relationship: when container 

traffic increases, exports tend to grow significantly. 

 

The simple linear regression analysis yielded a high R² value (0.97), indicating a very 

strong correlation between container throughput and India’s export value over the 

FY20–FY24 period. The positive slope suggests that an increase of 1 million TEUs is 

associated with an approximate increase of USD 21.5 billion in exports. The p-values 

confirm the statistical significance of the model, supporting the hypothesis that efficient 

port operations and increased container traffic are crucial drivers of export-led 

economic growth in India 

 

4.2.3 Correlation analysis  

This analysis examines the relationship between Major Ports Revenue  and the Index 

of Industrial Production (IIP) or Manufacturing Growth (indicating industrial output). 

The suggested hypothesis is that as industrial production increases, port activity and 

revenue proportionally increase due to greater shipment from supply of raw materials 

and supply of finished goods. 

 

Equations:  

 

• X = Major Ports Revenue (in ₹ crore or US$ million) 

• Y = IIP / Manufacturing Growth (Index value or %) 
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• n = Number of years (in your case, 5: FY20 to FY24) 

 

 

• ∑XY\sum XY∑XY = Sum of product of corresponding X and Y values 

• ∑X\sum X∑X, ∑Y\sum Y∑Y, ∑X2\sum X^2∑X2, and ∑Y2\sum Y^2∑Y2 = 

Summations of each variable and their squares 

• Major Ports Revenue and Index of Industrial Production (IIP) / Manufacturing 

Growth from FY20–FY24. 

 

Major Ports Revenue vs IIP / Manufacturing Growth 

 

This corelation analysis examines the economic influence of the major ports in India 

by analysing between port revenues and indicators of industrial performance, 

specifically the Index of Industrial Production (IIP) and manufacturing growth, over 

the period of FY20 - FY24. The analysis is conducted using total annual port revenues  

Year 
Major port 

Revenue (INR 
Crore) 

Revenue (US$ 
Billion) 

IIP 
(Index) 

IIP 
Growth 

(%) 

Manufacturing 
Growth (%) 

FY20 13,200 1.85 129.2 -1.30% -1.80% 

FY21 12,500 1.68 118.1 -8.60% -9.60% 

FY22 14,300 1.92 132 11.70% 12.50% 

FY23 15,800 1.96 141.5 7.20% 7.90% 

FY24 17,000 2.04 148.4 5.00% 6.50% 

Table20: Major Ports Revenue vs IIP / Manufacturing Growth 

Figure 18: Code Showing ,Port Revenue Vs Manufactuaring Growth (FY20–FY24)  
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(in INR crores), IIP values (base year 2011–12), and manufacturing growth 

percentages, with correlation analyses conducted in R. The Pearson correlation 

coefficient was used to assess the strength and direction of linear relationships. 

  

The analysis found a strong positive correlation between port revenues and IIP, while a 

moderate positive correlation was found with port revenues and growth in the 

manufacturing sector. 

This means that as revenues generated by large ports increased, so too did other 

measures of industrial production and manufacturing activity. Additional evidence 

through scatter plots and trend lines also confirmed these relationships. We can 

generously conclude that there is a positive connection between incremental 

development of ports and incremental expansion of industry, thus, supporting the notion 

of port-led industrialization. Nevertheless, this analysis is limited by only a five-year 

dataset, whereby the revenue data for FY24 were partly projected estimates, and did 

not consider any other macroeconomic data, like trade volumes or policy initiatives. 

This analysis, however, demonstrates the potential to project the public benefit of 

upgrading port infrastructure to also support development opportunity for the larger 

economy and industrial sector in India. 

Figure 19: Code Showing ,Port Revenue Vs Manufactuaring Growth (FY20–FY24)  
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The scatterplot shows a relationship between revenues generated by major ports 

(measured in INR Crore), and manufacturing growth (%) for the years between FY20 

to FY24. Each green dot represents specific fiscal year data for the entire period. From 

the scatterplot, it can be seen that the general trend line in red is positively sloped, 

indicating a moderate positive linear relationship between revenues and manufacturing 

growth. The implication is that the higher the revenues generated by ports, the higher 

the manufacturing output. The graphic reinforces the assumption of India's port-led 

industrialization. 

 

Though high correlations between TEU volumes and economic metrics were noted, 

causal relations are not implied by these. Other factors, including world trade patterns, 

policy developments, and supply chain anomalies, can also impact both economic 

performance and port activity. 

Data Constraints: The study includes only five fiscal years (FY20–FY24) and thus 

potentially does not reflect long-term trends or structural change fully. The study is also 

deprived of port-related economic indicators (e.g., state GDP, regional industrial 

production) and hence that restricts the extent of localized economic inference. 

Figure 20: Graph showing ,Port Revenue Vs Manufactuaring Growth (FY20–FY24)  
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Mormugao Port Exclusion: Mormugao Port had zero TEU traffic throughout the 

analysis period, leading to its exclusion. This lowered the number of ports analysed to 

12 and will have a minimal impact on overall representativeness 

Container movement at India's large ports has a strong relation with economic progress, 

as borne out by its high correlation levels with GDP, Port Revenue, and Total Trade 

during FY20–FY24. Ports serving more containers, especially JNPT, bear significant 

responsibility to facilitate trade as well as contribute to economic advancement. Future 

trends with port level economic information can offer more profound insights. 

 

4.3 Interpretation 

The correlation analysis conducted between India’s Gross Domestic Product (GDP) and 

the container throughput at major Indian ports from FY20 to FY24 reveals a deep 

interconnection between economic performance and port activity. Several critical 

insights can be drawn from the observed patterns: 

• The numbers reflect a sharp synchronicity of movement between GDP and 

container traffic. Both the two indicators experienced catastrophically in FY21 

the reason for the COVID-19 pandemic—GDP fell 5.8%, while the container 

traffic declined by nearly 8%. It reflects how economic shocks instantly 

impact trade volumes. 

But since FY22, both GDP and container volumes rebounded well. GDP 

growth rebounded to 9.7% in FY22 and then to 8.2% in FY23 and 7.0% in 

FY24. The rebound in this regard was also experienced in corresponding rises 

in TEU volumes of major ports from 8.77 million TEUs in FY21 to 11.89 

million TEUs in FY24. This letter is evidence that trade infrastructure 

responds based on overall economic momentum. 

 

• The regression analysis demonstrates a strong positive relationship between 

container throughput and export value at Indian major ports. The high R-

squared value confirms that variations in container volumes account for a 

significant portion of changes in export performance. This suggests that 

increased cargo handling capacity and efficiency at ports directly contribute to 
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boosting export earnings. These results highlight the strategic importance of 

investing in port infrastructure as a driver of trade growth and economic 

development. 

 

• The Pearson correlation coefficient between nominal GDP and total container 

throughput over the period of study is +0.99, and the p-value is 0.001.This 

shows a very high, statistically significant positive correlation, confirming that 

as economic growth occurs, trade volumes handled by Indian ports increase 

proportionally. The higher the correlation, the more it is that not only is 

economic performance influenced by container shipping but also shipping is a 

good leading indicator of broader macroeconomic-trends. 

The trend in throughput increase in recovery years also points towards the 

achievement of government initiatives in consolidating trade logistics. 

Initiatives such as Sagarmala, digitalization of port activities, and increased 

private sector participation have increased port productivity, capacity, and 

hinterland connectivity. 

 

 

• The analysis demonstrates that growth in India’s industrial output—both 

general (IIP) and sector-specific (manufacturing)—is positively associated 

with increased revenues at major ports. This supports the concept of port-led 

industrialization, where efficient and expanding port infrastructure plays a 

crucial role in facilitating economic and industrial growth. While the five-year 

dataset limits long-term conclusions, the results strongly suggest that 

investment in ports correlates with broader industrial development. As ports 

like JNPT handle increasing container volumes, their role as engines of trade 

and economic progress becomes more evident. Future studies incorporating a 

longer time frame and additional economic indicators could offer deeper 

insights into these relationships. 
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5.1 Findings  

Facilitation of trade 

The increase in container traffics directly linked to India's growing GDP. Major ports 

like JNPT and Chennai have become critical to this growth by enabling efficient goods 

movement. Data shows that container volumes rose by nearly 60%, which aligns with 

India’s rise in global trade rankings. 

Cargo throughput and export value 

A clear upward trend in both cargo throughput and export value from FY20 to FY24, 

shows that improvements in port capacity and logistics have positively influenced 

India's trade performance. This reinforces the strategic importance of investing in port 

infrastructure to support economic growth. 

High Revenue Generation by Major Ports 

India’s major ports continue to serve as significant contributors to national and regional 

economies through direct revenue generation. For instance, Paradip Port reported 

earnings of ₹1,570 crore, and Jawaharlal Nehru Port Trust (JNPT) reported ₹1,263.94 

crore in revenue in FY24. These revenues play crucial role in funding port 

modernization, regional infrastructure development, and logistics enhancements. The 

robust financial performance of major ports underscores their pivotal role not only in 

facilitating trade but also in enabling sustained economic development through 

reinvestment into public services and industrial projects. 

Impact of covid 19 

COVID19 significantly impacted the container throughput that shows a downfall in 

the year of 2021 in port revenue and cargo throughput.       
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5.2 Suggestions  

Benchmark Indian ports against global best performers. 

Benchmarking Indian ports against global best performers involves comparing 

operational efficiency, infrastructure quality, turnaround time, and digital adoption. It 

helps identify performance gaps and areas for improvement. Learning from global 

leaders like Singapore and Rotterdam can guide strategic upgrades. This approach 

promotes competitiveness, reduces logistics costs, and enhances global trade 

integration. 

Use real-time data and predictive models to anticipate port congestion and 

demand surges. 

Utilize real-time data from vessel tracking, cargo movement, and weather forecasts to 

monitor port activity. Integrate predictive models using AI and machine learning to 

forecast congestion and demand spikes. This enables proactive resource allocation and 

minimizes delays. Such data-driven planning enhances port efficiency and customer 

satisfaction. 

Adopt Port Community Systems (PCS) and real-time tracking for containers. 

By adopting Port Community Systems (PCS) to streamline communication among 

stakeholders like shipping lines, customs, and terminal operators. Integrate real-time 

container tracking to improve visibility across the supply chain. This reduces 

paperwork, enhances coordination, and speeds up cargo clearance. Together, PCS and 

tracking systems boost overall port transparency and efficiency. 

Develop Port-Based Economic Zones (PBEZs) and logistics parks to attract 

manufacturing and trade. 

Develop Port-Based Economic Zones (PBEZs) and logistics parks to promote industrial 

growth near ports. These zones offer seamless connectivity, reduced transit time, and 

cost-effective logistics for manufacturers and exporters. By clustering industries, they 

create job opportunities and boost regional economies. PBEZs enhance port utilization 

and strengthen trade competitiveness. 
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Accelerate completion of Dedicated Freight Corridors (DFCs) for faster 

container movement. 

Accelerate the completion of Dedicated Freight Corridors (DFCs) to ensure faster, more 

efficient container movement between ports and hinterlands. DFCs reduce transit time, 

decongest road networks, and lower transportation costs. They enable high-capacity, 

time-bound cargo delivery, supporting industrial supply chains. Timely execution of 

DFCs is vital for boosting port competitiveness. 

 

5.3 Conclusion  

This study has thoroughly investigated the detailed connections between container 

traffic and economic development in India across several fiscal years (FY20 to FY24). 

Using a number of quantitative methods, including correlation and regression analysis, 

the results strongly indicate that port activity is a mirror of, and a contributor to, 

economic performance. 

The correlation analysis conducted on India’s GDP and container throughput 

established a nearly perfect positive correlation (r = 0.99) indicating fluctuations in 

economic output are matched very closely with port traffic. The analysis of major ports 

revenue and industrial indicators such as the Index of Industrial Production (IIP) and 

manufacturing growth also reinforces the critical role of ports in activating industrial 

activity and especially supply chain. Clearly, ports are not just a point of transport but 

rather a critical component of national industrial output. 

Similarly, the simple linear regression conducted on cargo throughput and export value 

also showed a significant connection between port throughput and trade performance. 

This provides further evidence that maritime logistics plays a key role in supporting 

India’s aspirations for global trade. 

Together, these results highlight the crucial role containerized trade has played in 

shaping India's economic future. The significant correlations or predictive relationships 

we see reinforce that container traffic is a strong proxy for economic development. With 

India's growing global trade engagement, there must be a continued focus on 

investments in port infrastructure, digitalization, and multimodal logistics so it can 
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realize long-term economic growth. This project thus gives us clear confirmation that 

container ports are not just economic enablers — they, themselves are central to India's 

developmental narrative. 

 

 

5.4 Direction of Future Research  

1. Operational Studies 

Explore why certain ports underperform—look at cargo handling delays, 

outdated systems, or labour inefficiencies. 

2. Technology Adoption 

Why do Indian ports lag in using digital tools? What are the barriers—costs, 

policies, resistance from labour? 

3. Environment and Social Impact 

How does port development affect marine life, air quality, and nearby 

communities? Are green initiatives working? 

4. Resilience & Risk Modelling 

How can Indian ports prepare for future disruptions (like pandemics, wars, 

climate events)? Models can help simulate and prepare for worst-case 

scenarios. 
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