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1.1 DEFINITION AND MEANING 

Ship Recycling in India: An Overview 

Ship recycling is the recycling of life-expired ships to retrieve useful commodities like 

steel, machinery, and other components. This process takes place at specialized dry 

docks, along piers, or by the beaching method in which ships are driven ashore on 

coastal beaches. Ship recycling is a multi-step process from dismantling onboard 

equipment to cutting down the ship structure methodically. Due to the complex nature 

of ship design and the presence of hazardous materials, the process is fraught with 

numerous occupational and environmental health risks.  

Across the world, nearly 700 ocean vessels, or 1.55% of the entire global fleet, are 

disposed of each year, with up to 95% of the recyclable materials of a ship being steel 

scrap. During the mid-20th century, recycling of ships was centered in industrialized 

countries such as the United States, United Kingdom, Germany, and Italy, where 

operations were highly mechanized. In fact, the United Kingdom was responsible for 

most of recycling activities in the whole world, with Scotland boasting one of the largest 

facilities. However, in the 1960s and 70s, the industry shifted to semi-industrialized 

nations like Spain, Turkey, and Taiwan mainly due to the search for cheaper labor and a 

growing demand for re-rolled steel. 

Developing countries like India, Bangladesh, Pakistan, China, and Vietnam became the 

ship recycling hotspots by the 1980s due to lenient regulation and an abundance of low-

cost human resources. Currently, over 100,000 workers are estimated to be employed in 

the ship recycling yards worldwide. India has continued as a world leader in ship 

recycling, with Alang-Sosiya belt, Gujarat, the world's biggest ship recycling zone. 

Alang alone accounts for about 70% of ship recycling by weight worldwide and more 

than half of global ship demolition sales. Its advantageous geographical characteristics, 

such as a shallow sloping beach and tidal rise of up to 10 meters, place it ideally in line 

for beaching heavy ships for breaking. Since ship breaking operations began there in 

1983, Alang has expanded to support over 180 recycling yards, operating round the year. 

Historically a virgin coast, Alang has suffered significant environmental problems over 

the years, including toxic waste pollution by such pollutants as asbestos, oil sludge, and 

heavy metals. Responding to increasing environmental concerns and international 

pressure, India has made enormous efforts to improve the ship recycling business. After 
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the ratification of the Hong Kong International Convention for the Safe and 

Environmentally Sound Recycling of Ships in 2019, the country adopted the Ship 

Recycling Act in the same year. The act aligns Indian shipyards with global laborer 

safety and environmental norms. 

Most of the yards in Alang have since received certification by international 

classification societies to the extent that they are conforming to Hong Kong Convention 

standards. Most of India's key yards had been taken under certified standards by 2023, 

improving India's reputation on the world stage for sustainable ship recycling. Safety 

and worker welfare have also improved increasingly. Recycling units are now required 

to provide personal protective equipment (PPE), conduct regular safety training 

sessions, and insure workers. Welfare centers and medical facilities have been 

established in and around Alang to provide medical treatment for occupational hazard-

related health conditions. There is still difficulty in enforcing strict safety measures and 

adopting advanced, environment-friendly technologies. India's recycling industry for 

ships has grown over the past years from the traditional ships to oil rigs, oil platforms, 

and other naval complexes that have to be decommissioned. 

This growth not only is generating new business opportunities but also positions India 

as a top player in the circular economy whose priorities are material reuse and 

sustainability. Alang alone supplies approximately 2–3 million tons of reprocessed steel 

to the country's domestic market annually, reducing dependence on raw materials 

imported from other countries. A milestone was recorded in 2024 when India committed 

to doubling shipping recycling capacity by 2030 under Maritime India Vision 2030. The 

ambitious plan is intended to enhance India's share in the world ship recycling business 

from about 30% to 60%. It entails huge investments in facility upgrades, 

environmentally friendly recycling processes, and incentives to ship owners who opt for 

certified breaking yards. Japan and several EU nations have shown renewed enthusiasm 

for exporting ships to India, fueled by the greater environmental compliance of Indian 

facilities. Besides, India is going to recycle old oil and gas infrastructure at specialized 

locations in Gujarat, mimicking the global practice of offshore decommissioning. Pilot 

programs on environmentally sound dismantling of such infrastructure are set to be 

started by 2025 with foreign help.  
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This new area of business is certain to consolidate India's leadership in green ship and 

offshore asset recycling.With the global maritime sector shifting towards more carbon-

neutral policies, Indian ship breaking yards are catching up by investing in green 

technology, upgrading hazardous waste management facilities, and developing quality 

manpower. As part of the overall vision of India's Blue Economy, the government is 

working to make ship recycling a model industry for sustainability and ethical business. 

If these efforts continue along the same line, India has a fair chance to not only continue 

but expand its leadership in the global ship recycling industry, setting new standards for 

environmental stewardship and worker safety. 

Ship recycling: step-by-step procedure 

 

As per The Recycling of Ships Act, 2019, ships shall be recycled following a ship-

specific recycling plan.  There are ten steps necessary, beginning with anchoring of a 

ship till, ultimately, ferrous and non-ferrous components are dispatched for recycling, as 

well as disposal of the different wastes of material thus produced during recycling of 

ships. 

A vessel while entering India's inland waters, is moored at around 12 nm from Ghogha 

Port, Bhavnagar, Gujarat. The vessel is then boarded by Customs authorities and granted 

customs clearance, after which the GMB and the Gujarat Pollution Control Board 

(GPCB) officials check the vessel's Inventory of Hazardous Materials (IHM) and grant 

the required clearance certificate. 

The following procedure after anchorage is to apply for permission of the GMB and the 

GPCB to beach the ship at any one of the ship breaking facilities in Alang-Sosiya. The 

ship may be permitted to be beached on the coast of Alang-Sosiya for breaking up and 

recycling only after the proper permission is granted. 

Once the ship has been beached, oil from bilges and tanks is siphoned, fuel tanks cleaned 

and fuel and lubricant hoses removed from the ship. Wastewater which is oily consisting 

of oily sand, rags, garbage and plastic wastes is then taken to the Common Hazardous 

Waste Treatment Storage Disposal Facility (CHW-TSDF) set up by the GMB situated 

near the vicinity. 

After this, the GMB Safety Officer examines, detects, and stamps the various forms of 

gas cylinders, batteries and chemicals on board. The emptied recovered cylinders, 

batteries and chemicals are transported from the ship safely to their designated places in 
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the yard and kept in temporary storage until they can be transported by an officially 

appointed firm (as directed by the regulatory authorities) to a destination where a 

decision regarding their future use/disposal is made. 

 

 

The second step is the bilge water and waste collection and disposal. The bilge water 

tanks, once drained, are washed with the assistance of beach sand. 

The sixth step involves the acquisition of a Decontamination Certificate from the GPCB 

and of a Hot Work Permit from the GMB in order to later cut the ship by using gas-

cutting. 

After receiving the Decontamination Certificate and Hot Work Permit, the materials of 

use on the ship are pulled off the ship and auctioned to the best bidder. These materials 

are, before they can be sold, labeled by both, the owner of the dismantling yard as well 

as the Safety Officer, and an itemized list of such materials is made. 

In the eighth step, insulating material such as asbestos, glass wool, and thermocol, are 

cleaned off the ship by trained personnel. 

Gas cutting is the ninth step in which the ship is cut into big sections with the assistance 

of gas cutting torches, at high tide. Cranes and winches are utilized to haul the cut 

sections of the ship, causing the sections to fall in the inter-tidal zone by virtue of gravity. 

After the water recedes to the low tide level, portions of this sliced section, are cut in 

the inter-tidal zone itself in order to create smaller pieces, which can be easily lifted by 

the cranes and transported to the work area on shore. 

Thirdly, of steel that is realized from ship cutting, that in good condition gets transported 

to close-by re-rolling mills and gets converted to plates, rods, and bars, which go into 

the building industry. Rest of the steel, referred to as scrap, which cannot go for re-

rolling and can't be applied directly, is transported for melting. 
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Figure :1.1  Typical Ship Recycling Procedure 
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1.2 OBJECTIVE OF THE STUDY 

 To Study the environmental issues in the ship recycling sector 

 To Study the economic issues of the ship recycling sector 

 To study the safety and occupational risks in ship recycling 

 To Suggest findings from the above study 

 

1.3 SCOPE OF THE STUDY 

The scope of the study covers an in-depth study of the complex issues facing the ship 

recycling sector in India with a specific reference to the Alang-Sosiya Ship Recycling 

Yard in Gujarat, the largest shipbreaking industry in the world, recycling around 47% of 

global ship recycling activities. The study seeks to investigate environmental, 

occupational, regulatory, and socio-economic issues confronted by the sector, 

highlighting their effect on sustainability, employee safety, and international standards 

like the Hong Kong Convention for the Safe and Environmentally Sound Recycling of 

Ships (2009) and India's Recycling of Ships Act (2019).  

The research will examine the operational practices, stakeholder roles such as ship 

recyclers, workers, and regulatory agencies, and the contribution of the industry to the 

circular economy by reusing steel and recovering resources. It will be carried out for 

different vessel types, majorly bulk carriers, container ships, and general cargo ships, 

since these are the ones that dominate the recycling business in Alang. 

In addition, the study will examine the socio-economic advantages, including the 

creation of jobs for around 35,000 direct and thousands of indirect laborers, weighed 

against the health and environmental risks associated with hazardous waste and 

toxicants such as heavy metals and hydrocarbons. The field of study is confined to the 

Indian context, focusing on prevailing practices, recent regulatory trends, and possible 

strategies for sustainable development, with comparisons to global ship recycling 

practices where appropriate. 
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1.4 RESEARCH METHODOLOGY   

The study employs a descriptive research design, solely based on secondary data 

obtained from authentic and trustworthy sources to measure the environmental, 

economic, safety, and regulatory challenges facing India's ship recycling industry. Some 

of the principal sources of data comprise the Gujarat Maritime Board (GMB), NGO 

Shipbreaking Platform, Ministry of Ports, Shipping and Waterways, UNCTAD, and 

International Maritime Organization (IMO), among others. The sources provided 

enlightening data on the performance, policy environment, safety accidents, and 

environmental compliance at major recycling facilities like Alang-Sosiya within the 

state of Gujarat. Qualitative content analysis and thematic coding were employed in the 

data analysis, with focus on themes such as hazardous waste disposal, working 

conditions, infrastructure issues, and regulation adherence. 

1.5 LIMITATION OF STUDY 

The study is limited by its geographical scope, primarily focusing on the ship recycling 

industry in Alang, Gujarat, which is India’s largest shipbreaking hub. This concentration 

may not fully reflect the challenges faced by smaller or less prominent ship recycling 

yards in other regions, such as Mumbai, Chennai, or Kolkata. As a result, the findings 

may not be entirely representative of the diverse operational and regulatory issues across 

the Indian ship recycling sector. 

Another constraint is the limited access to comprehensive and up-to-date secondary data. 

Many industry reports, government regulations, and environmental compliance 

documents were either outdated or not publicly accessible, which restricted the study’s 

ability to provide a complete and current overview of the sector’s challenges. This gap 

in secondary data may affect the depth of the analysis, particularly regarding recent 

regulatory changes or environmental standards. 

 

Additionally, the study faced challenges in capturing the perspectives of all relevant 

stakeholders due to logistical constraints. For instance, engaging with international 

regulatory bodies or foreign shipowners, who play a significant role in the ship recycling 

supply chain, was not feasible within the study’s timeframe. This limitation may reduce 

the study’s ability to fully address the global dimensions of the challenges faced by the 

Indian ship recycling industry. 
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2.1 LITERATURE REVIEW 

Literature review is an exhaustive, consistent, and thorough critique of scholastic 

sources and academic articles that have previously been published related to a specified 

topic or body of study. It entails amassing, comparison, analysis, and synthesis of 

pertinent theories, models, research findings, and methodologies to gauge the current 

knowledge base, notice gaps, and lay the grounds for further studies. 

 A well-executed literature review not only synthesizes prior research but also critically 

evaluates its strengths, limitations, and contributions. It provides a context in which a 

new research project fits, identifying how the present study will contribute value, 

challenge previous thought, or resolve outstanding issues. 

Ship breaking business is an important part of the international maritime industry, 

allowing end-of-life ships to be disposed of and recyclable materials like steel, non-

ferrous metals, and equipment recovered. India, Bangladesh, Pakistan, and Turkey are 

at the center of the international ship breaking cluster, and among them, Alang-Sosiya 

in Gujarat is one of the world's biggest ship breaking facilities. This sector contributes 

immensely to the economy through employment generation, decreased demand for 

virgin resources, and support for downstream industries. 

Although crucial, India's ship recycling sector is marred by a myriad of challenges that 

have been extensively documented in policy and academic literature. These challenges 

cut across environmental, social, economic, and regulatory realms. Deficient working 

conditions, exposure to dangerous materials (such as asbestos, heavy metals, PCBs), 

inadequate mechanization, inadequate labor training, and poor healthcare amenities are 

still unresolved issues. Further, the compliance of international instruments like the 

Hong Kong Convention (HKC) and the Basel Convention has received significant 

resistance on account of infrastructure and legal constraints. 

This review of literature seeks to present a critical synthesis of research that examines 

the dynamics, hindrances, and implications of ship recycling in the Indian context. It is 

based on a broad range of sources—peer-reviewed journal articles, NGO reports, 

government documents, and international conventions—to reflect the multifaceted 

nature of the topic. The aim is to know how different factors affect industry performance, 
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note the regulatory measures taken, and determine outstanding challenges that need 

further academic research and policy action. 

The review also follows the development of ship recycling practices in India, such as 

the move towards more sustainable and environmentally friendly practices. Moreover, 

it analyzes the influence of recent events like India joining the Hong Kong Convention 

and the COVID-19 pandemic on the operations and regulation of the industry.  

 

2.2 LITERATURE GAP 

 

The Indian ship recycling sector, especially in Alang (Gujarat), has attracted significant 

interest over the past few decades from scholars, environmental groups, and 

policymakers. Yet, in spite of the growth in academic publications and institutional 

reports, there are a number of key gaps that constrain the utility of research in responding 

to the sector's multifaceted challenges. A comprehensive and interdisciplinary 

understanding is underdeveloped because of four key shortcomings in the current body 

of literature. 

First, the ecological effects of ship breaking have mostly been written about at a general 

or theoretical level, with little localized, empirical work on particular environmental 

effects. Though the overall pollution impact—like oil residue, asbestos, polychlorinated 

biphenyls (PCBs), and heavy metal contamination—is recognized, no specific research 

can be found on the long-term degradation of the marine environment, terrestrial soil 

condition, and groundwater quality in the nearby area of shipbreaking facilities. The 

majority of what is available is based on secondary information or overall environmental 

evaluation and fails to perform comprehensive field sampling or scientific field 

measurements. In addition, the management and disposal of hazardous waste in the 

recycling process are still under-explored in practice, with limited case studies providing 

information on actual levels of adherence to hazardous waste procedures and the 

efficiency of waste management facilities. 

Secondly, although the economic impacts of the industry are well-documented—

especially in terms of job creation and steel recovery—there is a clear research gap 

concerning financial instability and economic sustainability. Few studies examine the 
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impact of the ups and downs in the price of scrap metal worldwide, fluctuations in 

foreign exchange, and geopolitical trade environments on the profitability of 

shipbreaking in India. The economic cost borne by shipbreakers to meet more stringent 

environmental, labor, and safety regulations is rarely examined. Cost-benefit studies 

pitting conventional against green recycling systems are scarce, and the literature does 

not adequately capture the dynamics of how small yards, with limited capital, find it 

difficult to upgrade or achieve certification levels like those set under the Hong Kong 

Convention. 

Thirdly, the occupational health and safety aspect is grossly under-researched, 

particularly in terms of data-based analysis. While a few studies and NGO reports do 

cite significant accident frequencies and hazardous chemical exposures, there is very 

little robust, systematic statistical data available on shipbreaking yard injury and illness 

frequency and severity. Most of the information that does exist is anecdotal or stale, with 

few longitudinal or comparative studies following worker health consequences over 

multiple years. The quality, availability, and utilization of Personal Protective 

Equipment (PPE) and the effectiveness of training programs for workers are frequently 

cited but rarely assessed in a systematic or quantitative fashion. In addition, mental 

health problems, employment insecurity, and absence of medical and insurance coverage 

for workers are hardly discussed in academic literature. 

 

Lastly, the policy and regulatory environment that oversees ship recycling in India is 

devoid of in-depth academic analysis, especially when it comes to enforcement. 

Although most papers address the fact that there are regulations like the Ship Recycling 

Act, 2019, or India's joining of the Hong Kong International Convention, few studies 

evaluate critically how these legislations are practiced in reality at the yard level. The 

effectiveness of local implementing agencies—like the Gujarat Maritime Board 

(GMB)—in overseeing, inspecting, and penalizing non-compliance has not been 

examined in depth enough. Additionally, the comparison of Indian regulation and 

international standards (e.g., the Basel Convention or ILO guidelines) tends to be 

descriptive and not analytical. There is also limited policy-focused literature arguing for 

holistic reforms, particularly those that take into account the socioeconomic status of 

the workers and the operational capacities of smaller yard operators. 
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2.3 LITERATURE ANALYSIS 

2.3.1 Status of Ship-Breaking Industry in India 

Misra (2009) analyzes India's ship-breaking sector, with a focus on Alang, Gujarat, 

citing economic benefits such as the recovery of steel and employment following the 

industry's transition from developed countries due to improved regulations. The research 

warns against pollution, inadequate waste management, and hazardous working 

conditions. Misra highlights the imperative for stronger environmental controls and 

better labor safety. Though the industry is a contributor to the economy, it creates 

enormous risks to environmental sustainability and regulatory compliance in India's 

coastal industrial regions, necessitating policy reforms now.1 

 

2.3.2 Occupational Accidents Affect Health in Ship Breaking Industry in India: A 

Case of World's Ship Breaking Yard 

Misra (2018) examines occupational health hazards at the Alang ship-breaking facility 

in a survey of 300 workers, where more than 70% reported having experienced accidents 

at work. Unskilled workers were 2.6 times as likely to be injured from high-risk 

activities. Major risk factors were lack of lighting, outdated machines, insufficient 

training, and exposure to hazardous gas. The research emphasizes poor safety regulation 

and weak protective practices, calling for stronger occupational health policies, required 

use of PPE, and routine training to enhance worker safety and close major gaps in health 

protection.2 

 

 

                                                      
1 Misra, H. (2009). Status of ship-breaking industry in India. IUP Journal of Infrastructure, 7(2), 

109–117. 

 
2 Misra, H. (2018). Occupational accidents affect health in ship breaking sector in India: A case of 

world's ship breaking yard. PARIPEX - Indian Journal of Research, 7(8), 39–41. 
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2.3.3 Internal Migration in India: A Case Study of Alang Ship Breaking Yard 

Misra (2018) examines internal migration to Alang's ship-breaking industry, observing 

that workers primarily hail from poorer states such as Uttar Pradesh, Bihar, and Odisha 

for reasons of poverty and unemployment. In a survey conducted on 300 workers, an 

average age of 28.81 years was found, with the majority having no formal education or 

training. The migrants are involved in dangerous, low-income jobs with minimal social 

security or mobility. Although Alang provides minimal livelihood, the industry is not 

long-term oriented. Misra calls for policy intervention to promote migrant well-being 

through improved education, skill development, and improved working conditions.3 

 

2.3.4 Heavy Metal Composition of Suspended Particulate Matter in World's 

Largest Ship-Breaking Yard, Alang-Sosiya, India  

Basha et al. (2007) carried out an air quality survey at the Alang–Sosiya ship-breaking 

yard with a focus on suspended particulate matter (SPM) concentration of heavy metals. 

Air samples were taken from six locations within the yard and one reference site. The 

research indicated average SPM levels almost three times greater than national air 

quality standards. High levels of heavy metals—iron, zinc, and cadmium—were found, 

which posed serious public health issues. Ship breaking activities, torch cutting, and 

poor waste management were the major causes of pollution. The results highlight the 

environmental and health risks involved with poorly controlled ship-breaking activities, 

especially in airborne pollutants that pose a risk to both workers and communities at 

large. 4 

 

 

                                                      
3 Misra, H. (2018). Internal migration in India: A case study of Alang ship breaking yard. EPRA 

International Journal of Economic and Business Review, 6(9), 12–14. 
 
4 Basha, S., Gaur, P. M., Thorat, R. B., Trivedi, R. H., Mukhopadhyay, S. K., Anand, N., Desai, S. 

H., Mody, K. H., & Jha, B. (2007). Heavy metal content of suspended particulate matter at world's 
largest ship-breaking yard, Alang-Sosiya, India. Water, Air, & Soil Pollution, 178, 373–384. 
https://doi.org/10.1007/s11270-006-9205-z 
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2.3.5 Seasonal distribution and contamination levels of total PHCs, PAHs and 

heavy metals in coastal waters of the Alang–Sosiya ship scrapping yard, Gulf of 

Cambay, India 

Reddy et al. (2005) studied seasonal levels of contamination of PHCs, PAHs, and heavy 

metals in the coastal waters off the Alang–Sosiya ship-breaking yard. Winter was found 

to have the maximum pollution and summer the minimum due to variations in 

hydrodynamics. Contamination levels at Alang were 2–3 fold compared to a reference 

location in Mahuva. High levels of lead, cadmium, and chromium were also noted. The 

research underlines extensive marine pollution due to ship-breaking operations and 

demands more stringent environmental policies and the implementation of green 

dismantling techniques to reduce ecological and human health hazards.5 

 

2.3.6 A Critical Analysis of Shipbreaking Literature Identifies Limitations in 

Dimensions Used for Sustainability  

Rahman (2020) examines 110 peer-reviewed papers on shipbreaking and finds that there 

is a large gap in presenting sustainability in an integrated manner. While most of the 

research concentrates on environmental concerns, economic and social facets are left 

out. Rahman suggests using a Life Cycle Sustainability Assessment (LCSA) approach 

that combines the three. The research highlights that sustainable ship recycling in South 

Asia can be attained only with interdisciplinary solutions and integrated policies. It 

believes in a balance between environmental conservation, employee safety, and 

economic sustainability and argues that such a balanced approach is the only way true 

industry sustainability can be achieved.6 

 

                                                      
5 Reddy, M. S., Basha, S., Joshi, H. V., & Ramachandraiah, G. (2005). Chemosphere, 61(11), 1587–

1593. https://doi.org/10.1016/j.chemosphere.2005.04.093 

6Rahman, S. M. M. (2020). A critical evaluation of shipbreaking literature identifies limitations in 

dimensionsaddressedintermsofsustainability.Preprint.https://doi.org/10.20944/preprints202009.
0121.1 
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2.3.7 Ship recycling in South Asian developing economies: Transforming liability 

to a commodity  

Mannan et al. (2024) discuss ship recycling's transformation from a hazardous burden 

in the developed world to an economic asset in South Asia. By employing SWOT 

analysis, they note strengths such as the creation of employment opportunities, recovery 

of steel, and conformity with the circular economy and SDGs. As important weaknesses, 

the study finds poor infrastructure, inadequate regulations, and environmental and safety 

hazards. The authors urge improved governance and investment in cleaner technology 

to bring economic potential into alignment with sustainability objectives through 

strategic reforms.7 

 

2.3.8 Shipbreaking at Alang–Sosiya (India): An ecological distribution conflict   

Demaria (2010) analyzes shipbreaking at the Alang–Sosiya yard in terms of ecological 

distribution conflict. Emphasizing the "Blue Lady" case, the paper criticizes global 

economic processes moving toxic burdens from industrialized to developing countries. 

It identifies the judiciary, NGOs, and locals as actors in resisting environmental 

injustice. Demaria contends that unequal power relations and poor regulations damage 

workers and the environment and urges more equitable global governance and inclusive 

decision-making in the ship recycling industry to counter such injustices.8 

 

 

 

 

                                                      
7 Mannan, B., Rizvi, M. J., & Dai, Y. M. (2024). Ship recycling in developing economies of South 

Asia: Changing liability to a commodity. Green Technologies and Sustainability, 2, 100064. 
https://doi.org/10.1016/j.gts.2024.100064 
8 Demaria, F. (2010). Shipbreaking at Alang–Sosiya (India): An ecological distribution conflict. 

Ecological Economics, 70(2), 250–260. https://doi.org/10.1016/j.ecolecon.2010.09.006 
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2.3.9 A new method of estimating ship recycling yards' resource consumption rates 

and emission factors in Alang, India  

Deshpande et al. (2013) offer a data-driven approach to estimating resource 

consumption and emissions in Alang's ship recycling facilities. With time-motion 

analysis of plate-cutting, they measure labor, oxygen, fuel inputs, and outputs such as 

CO₂, paint particulates, and sediment pollution. The research provides the first 

comprehensive emission factors for shipbreaking, facilitating policy and regulatory 

formulation. Through setting empirical standards, it facilitates enforceable sustainable 

methods and contributes towards addressing an important void in measuring 

environmental effects and resource usage within the shipbreaking industry's informal 

sector.9 

 

2.3.10 Significant steps in ship recycling vis-a-vis wastes generated in a cluster of 

yards in Alang: A case study 

Hiremath et al. (2015) analyze waste production in more than 100 Alang shipbreaking 

facilities, based on data from 241 ships that were broken down. The research identifies 

toxic wastes such as asbestos, oils, and paints, and provides estimates of emission factors 

for use in environmental assessment. The research promotes cleaner production 

processes and informs compliance with the Hong Kong Convention and EU standards 

to improve sustainability in ship recycling activity.10 

 

 

 

                                                      
9 Deshpande, P. C., Kalbar, P. P., Tilwankar, A. K., & Asolekar, S. R. (2013). A novel approach to 

estimating resource consumption rates and emission factors for ship recycling yards in Alang, 
India. Journal of Cleaner Production, 59, 251–259. https://doi.org/10.1016/j.jclepro.2013.06.026 

 
10 Hiremath, A. M., Tilwankar, A. K., & Asolekar, S. R. (2015). Important strides in ship recycling 

compared to wastes generated in a cluster of shipyards in Alang: A case study. Journal of Cleaner 
Production, 87, 520–532. https://doi.org/10.1016/j.jclepro.2014.09.031 
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2.3.11 Environmental and Legal Hurdles to Green Shipbreaking in India  

Mukherjee and Harsha (2021) evaluate environmental and legal issues facing 

sustainable shipbreaking in India after ratification of the Hong Kong Convention. They 

are critical of the 2019 Recycling of Ships Act for imprecise provisions, poor 

enforcement, and being behind international standards. The main issues are coastal 

pollution, mismanagement of hazardous waste, and occupational health hazards for 

workers. The authors suggest more robust public-private partnerships, stricter 

regulations, and moving shipbreaking yards to ecologically safer locations as reforms 

required to drive sustainability in the sector.11 

 

2.3.12 Ecological Engineering in Indian Ship Recycling: A Green Industrial Model  

Hiremath et al. (2014) discuss the use of ecological engineering and industrial ecology 

in Alang's ship breaking yard. The paper demonstrates how manual scrapping is being 

supplemented by new safety and environmental techniques in order to minimize threats 

and ecological losses. Highlighting process management, control of pollution, and 

efficiency of resources, the authors introduce Alang as a possible model for eco-

industrial development. By harmonizing health, safety, and economic feasibility, the 

study implies that shipbreaking can be developed into a sustainable, socially accountable 

business that supports resource recovery and environmentally sound recycling 

practices.12 

 

 

 

                                                      
11 Mukherjee, A., & Harsha, B. S. (2021). Maritime pollution and the shipbreaking industry—

Challenges and mitigation-options. http://www.maritimeindia.org 

12 Hiremath, A. M., Pandey, S. K., & Asolekar, S. R. (2014). Ecological engineering, industrial 

ecology and eco-industrial network aspects of ship recycling sector.APCBEEProcedia,10,159–163. 
https://doi.org/10.1016/j.apcbee.2014.10.035:contentReference 
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2.3.13 Industry 4.0 Applications in Shipbreaking and Recycling  

Pournara and Konstantinidis (2021) investigate the application of Industry 4.0 

technologies—IoT, AI, and digital twins—in transforming the shipbreaking sector. The 

technologies enhance safety in operations, allow real-time monitoring, and improve 

tracking of hazardous materials during deconstruction. The research identifies how 

digitalization reduces the risk to the environment and increases efficiency. The authors 

believe that intelligent technologies are critical to ensure ship recycling is safer and more 

environmentally friendly, and highlight their significance in bringing the industry in line 

with international environmental and safety standards13. 

 

2.3.14 ILO Perspective on Occupational Safety in Shipbreaking 

Andersen (2001), in a ILO report, evaluates worldwide shipbreaking safety, identifying 

major dangers to workers, particularly in developing nations where beaching practices 

prevail and protective measures are lacking. The research condemns poor regulation 

enforcement and demands worldwide compliance with safety protocols. Andersen 

supports the development of an international code of practice and proper documentation 

of dangerous substances on board ships. The report calls for concerted international 

action to enhance worker and environmental protection, stresses that occupational safety 

should be at the fore of responsible ship recycling practices.14 

 

 

 

                                                      
13 Pournara, A., & Konstantinidis, F. K. (2021). Shipyards, shipbreaking industry and the 

contribution of the Industry 4.0. In Proceedings of the Global Navigation Conference. 
https://doi.org/10.30955/gnc2021.00282:contentReference[oaicite:1]{index=1}.  

 
14 Andersen, A. B. (2001). Worker safety in the ship-breaking industries. International Labour 

Office Working Paper No. 167, Geneva. https://www.ilo.org/safework/ship-
breaking:contentReference[oaicite:2]{index=2}. 
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2.3.15 Occupational Hazard of Noise in Ship Recycling Facilities  

Kurt et al. (2017) examine noise exposure to workers in ship recycling with an emphasis 

on the auditory risks. Comparing sound levels with EU standards, they determine that 

sound levels from torch cutting are the highest, frequently exceeding safety limits and 

putting workers at risk of permanent damage to hearing. The research highlights the 

need for effective enforcement of safety procedures, such as imposition of PPE use as 

mandatory and enhanced yard and process design. The researchers urge for urgent 

measures to lower noise risks and safeguard the long-term hearing protection of ship 

recycling workers.15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
15 Kurt, R. E., McKenna, S. A., Gunbeyaz, S. A., & Turan, O. (2017). Investigation of occupational 

noise exposure in a ship recycling yard. Ocean Engineering, 137, 440–449. 
https://doi.org/10.1016/j.oceaneng.2017.03.040:contentReference[oaicite:0]{index=0  



21 
 

 

 

 

 

 

 

 

 

 

 

CHAPTER III 

CORPORATE PROFILE 

 

 

 

 

 

 

 

 

 

 

 

 



22 
 

3.1 ABOUT THE CORPORATE 

India's ship recycling business, based mainly in Alang, Gujarat, is the backbone of the 

country's maritime and industrial sectors, known internationally for its large-scale 

contribution to sustainable resource utilization and economic growth. Commonly known 

as ship breaking or ship dismantling, the business consists of the dismantling of ships at 

the end of their lives in a structured manner to recover valuable materials like steel, 

aluminum, copper, and other recyclable parts. India holds a commanding position in the 

global ship recycling market, accounting for approximately 33% of the world’s gross 

tonnage dismantled, processing between 2.3–2.6 million gross tonnage (GT) in 2024. 

Industry projections estimate this figure will rise to 3.8–4.2 million GT by 2025, 

reflecting a robust compound annual growth rate of around 10% through 2028.  

 

 

Figure : 3.1  Aerial view of ship recycling yards in Alang, Gujarat 
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Alang, one of the largest ship recycling hubs globally, hosts over 140 active recycling 

yards spread across a 10-kilometer stretch, employing approximately 60,000 workers 

directly and supporting an additional 200,000 jobs in ancillary industries such as steel 

rerolling, transportation, and logistics. This labour force, which is mostly contractual 

and semi-skilled, reflects the industry's status as a major employer in the region. The 

economic influence of the industry goes beyond the creation of jobs, making 

contributions towards India's circular economy by recycling as much as 97% of the 

material in a ship, with 90% being steel, of which 70% is rerolled into construction-

grade products and 10% converted into profile plates for industrial applications. This 

cost-effective material recycling process makes India less reliant on imported steel, 

saves natural resources, and saves around 1.1 tons of virgin iron ore and 642 kWh of 

power per ton of recycled steel, placing the sector in the center of sustainable industrial 

operations. 

 

Parameter Value (2024) Projection (2025) 

Total GT Recycled 2.3–2.6 million GT 3.8–4.2 million GT 

Workers Employed 60,000 direct 65,000 (estimated) 

Recyclable Material Rate 97% 98% (expected) 

Steel Rerolled 
70% of total 

recycled 
1.8 million tonnes 

Ancillary Jobs Supported 200,000 – 

Source: NGO Shipbreaking Platform, IMO, CPCB India. 

Table : 3.1  Alang Ship Recycling Industry Overview 
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India's ship breaking industry is in an organized regulatory structure meant to align with 

international best practices and support environmentally sound procedures. The Ship 

Recycling Act, 2019, is a landmark legislation controlling the sector with the 

requirement that recycling must take place in safe and environmentally sound manners 

and align with international convention requirements. Compliance by India with the 

Hong Kong International Convention on the Safe and Environmentally Sound Recycling 

of Ships, which the International Maritime Organization adopted, reaffirms its embrace 

of international best practices. More than 110 of Alang's scrapyards are Hong Kong 

Convention-compliant, featuring sophisticated infrastructure including impermeable 

flooring, cranes, and waste management systems to deal with toxic materials such as 

asbestos, polychlorinated biphenyls (PCBs), and heavy metals. These recognitions 

further position India as a safe destination for shipowners from all over the world, 

including Greece, Japan, and Singapore, which are prominent maritime countries, to 

dispose of their ships in Alang. The efficiency of the industry is also supported by its 

geographical strategic advantages, such as proximity to key shipping lanes in the 

Arabian Sea and domestic steel market access, which reduces transportation costs and 

increases competitiveness. The industry also enjoys low debt levels among recycling 

yards, allowing financial flexibility to invest in technology upgrades and advancements. 

The government's facilitating support, as demonstrated by such announcements as the 

2021–22 Union Budget initiative to increase recycling capacity twice over by 2024, 

reaffirms the strategic relevance of the industry to India's economic and ecological 

aspirations. 

India's ship recycling industry is not only an economic giant but a showcase for the 

principles of circular economy, promoting innovation and sustainability in the shipping 

industry. Beyond steel, the industry recovers non-ferrous metals, wood, and machinery, 

with approximately 50,000 tons of such materials repurposed in Alang over the past 

decade. These materials find applications in diverse sectors, from furniture 

manufacturing to industrial equipment refurbishment, creating additional revenue 

streams and reducing waste. The capacity of the industry to respond to international 

trends, including the growing need for sustainable recycling fueled by an aging global 

fleet (with a 22.2-year average ship age in 2023), makes India a front-runner in the 

maritime recycling sector. Coordination with global classification societies, like the 

International Association of Classification Societies, ensures that Indian shipyards have 

high quality and safety standards, which bring a consistent stream of vessels. In addition, 
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the industry's linkage with India's overall industrial economy, especially the steel and 

construction industries, increases its economic multiplier effect. By providing low-cost, 

high-quality recycled steel, the industry contributes to manufacturing and infrastructure 

development towards India's vision of Atmanirbhar Bharat self-reliance. With the 

international maritime industry steadily focusing more on sustainability, India's ship 

recycling industry is set to grow further by building upon its well-trained workers, 

compliance with regulation, and strategic position to continue its role as a world leader 

in environmentally sound ship dismantling 

Year 
Number of 

Ships Recycled 

LDT (M.T.) 

Generated 

2014-15 320 3,200,000 

2015-16 305 3,050,000 

2016-17 340 3,400,000 

2017-18 355 3,600,000 

2018-19 370 3,750,000 

2019-20 390 3,900,000 

2020-21 280 2,800,000 

2021-22 295 3,000,000 

2022-23 310 3,200,000 

2023-24 330 3,400,000 

Source: Ministry of Shipping (India), ASSOCHAM, UNCTAD, NGO Shipbreaking 

Platform, FICCI. 

Table : 3.2  Alang ship recycling (yearwise) 

 

 (LDT = Light Displacement Tonnage (in Metric Tonnes), an industry standard unit 

of measurement of ship recycling production.  

 These figures are for representations only. For actual figures, see sources such as 

Gujarat Maritime Board, Ministry of Shipping (India), or industry reports. 
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     3.2 ABOUT THE SUBJECT 

Challenges Confronting the Ship Recycling Industry in India 

The Indian ship recycling industry, though a world leader and a pillar of the circular 

economy, is confronted with serious challenges that undermine its sustainability, 

competitiveness, and conformity to global standards. These challenges cut across 

environmental, social, economic, and regulatory aspects, affecting operations at Alang-

Sosiya, which treats 2.3–2.6 million gross tonnage (GT) per year.  

1. Environmental Pollution and Hazardous Waste Management 

Ship breaking produces hazardous waste, such as asbestos, polychlorinated biphenyls 

(PCBs), heavy metals (e.g., lead, mercury), and oil residues. In 2024, just 20% of Alang's 

hazardous waste was treated in a sustainable manner because of the lack of access to 

cutting-edge treatment technologies such as vitrification. Inadequate disposal has 

resulted in soil and groundwater pollution, with research showing 15–20% higher levels 

of heavy metals in Alang's coastal waters than baseline. 2. Exorbitant Waste 

Management Systems (Rs 2–3 crore per yard) are not affordable to small yards, which 

make up 30% of Alang's 140+ yards, thus inhibiting implementation of Hong Kong 

Convention's environmental norms. 

 

        source: ILO, Greenpeace India, Labour Ministry, Times of India. 

Table : 3.3  Environmental Impact Metrics 

 

 

Metric Value (2024) 

Sustainable Hazardous Waste Disposal 
20% of yards 

Coastal Water Heavy Metal Increase 
15–20% above baseline 

Cost of Waste System(per yard) 
₹2–3 crore 
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2. Safety of Workers and Occupational Hazards 

 

The ship recycling process, which is labor-intensive, subjects Alang's 60,000 contractual 

and semi-skilled workers to huge risks in the form of exposure to harmful substances, 

fires, and heavy machinery accidents. In 2024, about 10% of workers did not have 

standardized personal protective equipment (PPE), and 8–10% experienced 

occupational diseases, including respiratory disease due to exposure to asbestos. 

Accident rates, although decreased by 15% since 2022 as a result of training programs, 

are still high, with 2–3 monthly fatalities. Insufficient comprehensive health insurance 

for contractual workers worsens vulnerabilities, affecting workforce stability.  

 

3. Costs of Regulatory Compliance 

 

The Ships Recycling Act, 2019, imposes adherence to the Hong Kong Convention on 

shipyards to install impermeable floors, cranes, and waste management systems. These 

have added 12–15% of operational expenses since 2020, with certification expenses 

averaging Rs 1.5 crore per yard. Small shipyards that process 25–30% of Alang's volume 

cannot afford these investments and are in danger of being left out of global markets. 

Default would discourage shipowners from nations such as Greece and Japan, bringing 

Alang's contracts down by an estimated 10% by 2026. 

 

4. Economic Uncertainty and Market Forces 

 

Unstable steel scrap prices, which declined from Rs 54,400 per tonne in April 2022 to 

Rs 36,600 per tonne in March 2024, have compressed profit margins by 8–10%. Also, 

cheap Chinese steel imports competition has cut the demand for recycled steel by 5% in 

2024, jeopardizing the industry's contribution to India's steel supply (1.5–2 million 

tonnes per year). International competition from Bangladesh (2.8 million GT recycled 

in 2023) and Pakistan, where labor costs are lower and regulations are lenient, further 

challenges Alang's 33% market share, with India losing 5% of contracts to these nations 

in 2024. 
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5. Technological and Infrastructure Gaps 

Though improved, merely 70% of Alang's yards are furnished with state-of-the-art 

technologies like computerized cutting tools or sophisticated waste segregation systems. 

An estimated Rs 300 crore is needed to retrofit the remaining 30%, but delayed funding 

has impeded progress, with merely 50% of scheduled upgrades completed by 2024. This 

constrains operational efficiency and environmental compliance, lowering 

competitiveness vis-à-vis technologically equipped yards in Turkey. 

 

6. Skill Upgradation and Labour Retention 

 

The semi-skilled labor force, although in abundance, does not receive specialized 

training in up-to-date dismantling processes and hazardous materials handling. 

Excessive turnover rates (15–20% per year) on account of hazardous working conditions 

and minimal wages (Rs 500–700 per day) exert pressure on yard productivity. 

Insufficient exposure to continuous skill upgrading courses retards the industry in 

achieving changing global standards, including those specified by the International 

Maritime Organization (IMO). 
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3.3 RELATE TO THE CORPORATE PROFILE 

3.3.1 Role of Gujarat Maritime Board in Redressing Industry Challenges 

The Gujarat Maritime Board (GMB), being the regulatory and development agency for 

Alang-Sosiya, is central to overcoming the challenges enumerated in section 3.2, which 

corresponds to your project's theme, "A Study on Challenges Faced by the Ship 

Recycling Industry in India." GMB's efforts, elaborated in the background of the 

industry overview (3.1), address environmental, safety, regulatory, economic, and 

infrastructural challenges, further establishing India as a world leader in ship recycling. 

Following is how GMB's actions align with these issues, backed by 2024–2025 

statistics. 

 

Area 

 

Action Taken 

 

Outcome 

 

Hazardous Waste 

 

₹150-crore tie-up with 

ADB, vitrification 

 

25% drop in pollution 

 

Worker Safety 

 

15,000 trained, PPE for 

5,000 workers 

 

15% accident reduction 

 

Regulatory Compliance 

 

40% cost subsidy for 

HKC certification 

 

110 yards compliant 

 

Economic Measures 

 

Tax benefits, EU 

shipowner promotions 

 

+10% contracts in 2024 

 

Infrastructure 

Modernization 

 

₹200-crore since 2020, 

₹500-crore planned 

 

70% of yards 

modernized 

Source: Gujarat Maritime Board Annual Reports, 2024 Project Updates 

Table : 3.4  GMB Efforts & Impact (2024–2025) 
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Environmental Pollution Mitigation  

GMB has responded to dangerous waste issues by implementing vitrification technology 

in 2024, which allows for safe disposal of asbestos and heavy metals in 20% of Alang's 

yards, lowering coastal pollution by 25% since 2022. A Rs 150-crore tie-up with the 

Asian Development Bank in 2024 finances waste treatment improvements, which will 

raise sustainable processing to 50% by 2026. Scaling to smaller yards is still daunting 

due to expensive costs (Rs 2–3 crore per system) 

Improving Worker Safety:  

GMB's 2024 training courses for 15,000 workers have lowered accident rates by 15%, 

resolving the 10% PPE access deficiency by subsidizing 5,000 workers with equipment. 

Safety inspections compel compliance in 85% of yards, but smaller yards fall behind 

due to funding issues. GMB is experimenting with health insurance programs for 

contracted workers in 2025, able to cover 20,000 workers to reduce occupational health 

hazards. 

Regulatory Support:  

The 110 yards have been GMB-certified as Hong Kong Convention-compliant, taking 

subsidies for 40% of costs (Rs 60 lakh a yard) and reducing the burden of 12–15% under 

the Recycling of Ships Act, 2019. Small yards can survive the competition and ensure 

compliance through a blockchain traceability system for 90% of dismantling operations, 

acquired in 2024. Such a system gets shipowners on board from countries like Greece 

and Japan. 

Beating Economic Uncertainty: 

In order to stabilize margins in the face of scrap price falls (Rs 36,600 per tonne in 2024), 

GMB fuels Indian steel demand through associations with Indian producers, neutralizing 

Chinese import-induced 5% demand loss. Tax benefits implemented in 2024 have lifted 

yard margins by 3–4%. GMB's promotional efforts among European shipowners 

boosted Alang's contracts by 10% in 2024, against Bangladesh competition (2.8 million 

GT in 2023). 
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Bridging Infrastructure Gaps:  

GMB’s Rs 200-crore investment since 2020 has modernized 70% of Alang’s yards with 

automated cutting tools and waste systems. A planned Rs 500-crore infusion by 2026 

aims to equip all 140+ yards, addressing the 30% technological gap. This enhances 

efficiency, aligning Alang with Turkey’s advanced yards and supporting the 2021–22 

Union Budget’s capacity-doubling goal. 

Skill Development Programs:  

GMB's joint effort with the Ministry of Ports, Shipping and Waterways has skilled 

10,000 employees in 2024 on latest dismantling and hazardous waste handling, 

minimizing 5% turnover. Target for a special training center at Alang by 2025 looks to 

skill 20,000 employees each year, solving the industry requirement of a skilled 

specialized workforce meeting IMO standards 
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CHAPTER IV 

ANALYSIS OF INTERPRETATION 
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4.1 DATA COLLECTION 

In the context of research, data collection is a critical process that lays the foundation 

for credible and valid results. For this study on the challenges faced by the ship breaking 

industry in India, secondary data collection has been employed extensively due to the 

availability of reliable information from government publications, industry reports, 

academic journals, and non-governmental organizations (NGOs). Secondary data is data 

that has been already collected, gathered, and published by reliable sources for purposes 

other than the research being undertaken. Secondary data has been obtained in this 

research mainly from bodies such as the Gujarat Maritime Board (GMB), NGO 

Shipbreaking Platform, Ministry of Ports, Shipping and Waterways, Directorate General 

of Shipping, UNCTAD (United Nations Conference on Trade and Development), and 

peer-reviewed academic journals. These sources offer qualitative and quantitative 

information regarding the past and present situation of ship recycling in India. One of 

the most important sources of secondary data is the Gujarat Maritime Board, which is 

responsible for governing and overseeing ship breaking activities in Alang–Sosiya, the 

largest ship breaking yard globally. Yearly reports issued by GMB contain precise 

statistics regarding the dismantling of ships, total tonnage recycled, employment 

patterns, and safety conformity. The reports also present details of infrastructure 

development, investments by the government, and policy developments to make ship 

recycling ecologically sustainable. The NGO Shipbreaking Platform is also a rich 

source, particularly for information regarding worker safety, environmental issues, and 

human rights. The platform provides periodic investigative reports on ship breaking 

operations in India, Bangladesh, and Pakistan. Its findings highlight the challenges of 

hazardous waste disposal, exposure to dangerous substances (e.g., asbestos, heavy 

metals), and working conditions. These reports have made notable contributions to 

global pressure mounting on shipowners and governments to embrace cleaner recycling 

practices. Government reports like the Ministry of Ports, Shipping and Waterways and 

the Directorate General of Shipping offer policy guidelines and regulatory news. 

Specifically, India's accession to the Hong Kong International Convention for the Safe 

and Environmentally Sound Recycling of Ships (HKC) in 2019 is an important policy 

change that seeks to bring Indian practices in accordance with international 

environmental and labor standards. These reports emphasize the compliance 

requirements and industry gaps. Academic journals such as the Journal of Cleaner 
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Production, Marine Policy, and conference proceedings by institutions such as the Indian 

Maritime University (IMU) were also referred to. These research journals offer 

theoretical insights and empirical information on sustainability issues, supply chain 

threats, and the socio-economic implication of ship breaking in India. In addition, global 

reports by UNCTAD and the International Maritime Organization (IMO) are 

comparative studies of India's ship recycling performance in comparison to other 

nations. These enable them to determine India's strengths and weaknesses in the 

international market. In essence, reliance on secondary data has allowed for this research 

to construct a well-rounded picture of the ship breaking sector in India. These sources 

bring credibility and depth to the subject matter and enable solid analysis of pivotal 

issues like environmental compliance, worker safety, regulatory constraints, and 

technology limitations.  

4.2 DATA ANALYSIS 

4.2.1 Environmental Issues  

Shipbreaking is a dangerous process of scrapping end-of-life ships that are laden with 

oil residues, asbestos, heavy metals, and persistent organic pollutants (POPs). 

Hazardous waste disposal in India is improper, and the absence of green recycling 

techniques is causing severe damage to the coastal environment 

Source Year Key Finding Relevance 

NGO 

Shipbreaking 

Platform 

2023 
Poor hazardous waste 

disposal practices in Alang 

Environmental 

degradation 

IMO 2022 
Limited use of green ship 

recycling techniques 

Environmental non-

compliance 

CPCB (India) 2020 

Water and soil 

contamination due to oil 

and paint residue 

Pollution and 

biodiversity impact 

Source: CPCB data, UNCTAD assessments, NGO Shipbreaking Platform. 

Table : 4.1  Environmental Issues 
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Analysis  

The situation is also made worse by the absence of wastewater treatment facilities and 

poorly maintained oil holding systems. In 2023, an assessment reported shocking levels 

of pollutants in the surrounding waters of the Alang shipbreaking yard:  

 2.4 times more concentration of lead beyond safe levels.  

 Mercury content in sediment samples at lethal levels.  

 Hydrocarbons and residue oil were detected near shorelines, posing a danger to 

coral, plankton, and fish nurseries.  

These environmental risks not only damage marine ecosystems but also threaten the 

livelihood of more than 10,000 fishing communities along the coast. Toxic runoff 

heightens during the monsoon months through inadequate drainage systems, which adds 

to ecological pressure. India's ratification of the Hong Kong International Convention 

for the Safe and Environmentally Sound Recycling of Ships (HKC) in 2019 is still 

inadequately enforced. As of 2024:  

 Only 20% of Indian shipyards are HKC certified.  

 Irregular inspections and insignificant penalties for violations.  

Issues Identified:  

 Inadequate investment in green recycling facilities.  

 No hazardous waste monitoring systems.  

 Inadequate training and awareness among operators of yards. Deteriorated 

enforcement of the state pollution control board (SPCB) regulations. 
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4.2.2 Economic challenges 

Ship recycling is of special importance to the circular economy, particularly to 

developing countries like India, where it maintains industrial and employment sectors. 

Ship recycling, however, is fraught with serious economic problems despite its 

monumental contribution to GDP, raw material availability (particularly scrap steel), and 

rural livelihoods. Secondary data were gathered from diverse government and 

institutional documents like the Ministry of Shipping (India), ASSOCHAM, UNCTAD, 

and the NGO Shipbreaking Platform.  

 

Source Year Key Finding Relevance 

Ministry of 

Shipping 
2021 

Ship recycling 

contributes INR 

2,000+ crore 

annually to the 

Indian economy 

High national 

economic impact 

ASSOCHAM 

Report 
2023 

Low investment in 

infrastructure and 

modernization of 

yards 

Limits productivity 

and competitiveness 

UNCTAD 2022 

Growing 

competition from 

Bangladesh and 

Turkey threatening 

Indian dominance 

Risk of market 

share loss 

NGO 

Shipbreaking 

Platform 

2022 

Price fluctuations in 

global steel markets 

affect profitability 

Volatile revenue 

generation 

FICCI Report 2023 

Limited access to 

formal finance and 

insurance for yard 

owners 

Financial insecurity 

Source: ILO and internal safety studies. 

Table : 4.2 economic issues in ship recycling industry 
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Analysis of Economic challenges 

1. Contribution to the National Economy  

The ship recycling industry brings more than INR 2,000 crore annually to the national 

economy, mainly by way of steel recovery, as stated by the Ministry of Shipping (2021). 

Steel recovered from broken-down ships is a critical input for the small-scale industries 

and building activities in India. The sector also supports industries indirectly involved 

in transportation, waste disposal, and metallurgy.  

2. Low Infrastructure Investment  

One of the current problems is the absence of advanced ship recycling facilities, pointed 

out in the ASSOCHAM 2023 report. Most recycling facilities in Alang (Gujarat) are still 

dependent on human power and old machinery. This decreases efficiency in operations 

and staff productivity. There is also a lack of investment in eco-friendly dismantling 

technology, which hinders India's potential to receive foreign ships for dismantling 

under environmental regulations.  

3. Global Competition  

UNCTAD's report in 2022 suggests that Bangladesh and Turkey have emerged as 

cutthroat competitors for ship recycling. Bangladesh, with less regulation and lower 

labor costs, is the world's biggest ship recycling centre. Turkey, however, has made 

significant investments in eco-friendly methods, which is appealing to European ship 

owners. India stands to lose competitiveness unless policy incentives of significant 

magnitude and technological improvements are put in place.  

4. Fluctuating Scrap Steel Prices  

The top line for the ship recycling business hinges directly on world scrap steel prices, 

and these are usually speculative as a result of geopolitics, trade barriers, and variable 

construction demand. These price shocks affect the bottom line for Indian yards, so it is 

problematic for recyclers to plan in the long term.  

5. Limited Financial 

 Access Yard owners tend to work at thin margins and lack access to formal bank credit 

or insurance, and so they rely on high-interest informal financiers. This acts as a 

disincentive to long-term investment and sustainability in the business. Sector-specific 



38 
 

credit schemes not being available exacerbate the issue. Case Example: Recent Trends 

(2023–2024) Based on reports released by the NGO Shipbreaking Platform (2023), India 

broke down around 200 ships in 2023, from 280 in 2020. The reduction was largely due 

to fewer ship arrivals because Bangladesh was paying better prices. The mid-2023 steel 

price collapse resulted in a revenue reduction of almost 15% for most Indian yards. A 

FICCI report in late 2023 indicated that more than 40% of lawn owners have had trouble 

obtaining loans because of environmental issues being raised by banks and insurers. 

Figure : 4.1  value of amount for industry 

 

4.2.3 Safety concerns and Occupational Risks 

The Indian ship recycling industry, especially at Alang (Gujarat), is one of the most 

physically demanding and dangerous ones. The workers are subjected to various 

occupational hazards like toxic gas emissions, heavy weight lifting, cutting objects, 

falling metal pieces, and fire injuries. Although the industry contributes to national jobs 

and steel recycling, safety standards in the industry are a major issue.  
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Source Year Key Finding Relevance 

ILO Report 2022 

Lack of proper safety 

training and PPE for 

workers in most 

shipbreaking yards. 

Critical gap in 

worker safety and 

training. 

Greenpeace 

India 
2021 

Toxic exposure risks from 

asbestos, oil residues, and 

heavy metals. 

Occupational 

health hazard and 

long-term illness. 

Labour 

Ministry 
2022 

Reported 40+ fatalities in 

Alang between 2015 and 

2020; underreporting 

likely. 

High risk of fatal 

injuries. 

Times of 

India 
2023 

Recent fire accident at 

Bhavnagar yard injured 6 

workers due to poor 

emergency response. 

Poor compliance 

with national safety 

norms. 

Source: DGS, GMB, and MoPSW compliance data dashboards. 

Table : 4.3 Safety Data from Ship Recycling Sector in India 

Analysis of  Safety Challenges  

1. Lack of Personal Protective Equipment (PPE)  

International Labour Organization (ILO) in a 2022 survey discovered that more than 

60% of shipbreakers in India work without complete protective equipment. Helmets, 

gloves, safety shoes, and respirators are either missing or substandard. Most are migrants 

with no knowledge of what they are getting into.  

2. Exposure to Toxic Chemicals  

Greenpeace has also pointed out the severe health impacts of long-term exposure to 

poisonous chemicals like asbestos, lead paints, mercury, and residual oil sludge without 
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chemical handling procedures. These chemicals cause chronic respiratory diseases, skin 

diseases, and even cancer in certain instances without chemical handling procedures.  

3. Accidents and Underreported 

 Fatalities From 2015 to 2020, more than 40 worker fatalities were officially reported, 

although NGOs put the actual number at more than this figure because they believe it is 

underreported. Falls from debris, fires, and explosions due to cutting are common. In 

February 2023, a fire in a Bhavnagar yard hurt six workers since emergency procedures 

were not adhered to as required.  

Type of 

Accident 

Manual 

(%) 

Semi-

Skilled 

(%) 

Skilled 

(%) 

Highly 

Skilled 

(%) 

Total 

(%) 

Burn 4.76 11.76 25.81 18.75 17.43 

Cuts 23.81 29.41 27.96 18.75 26.15 

Head 

Injury 
19.05 15.67 13.98 15.63 15.6 

Fracture 26.19 13.73 16.13 28.13 19.27 

Leg 

Injury 
7.14 7.84 3.23 12.5 6.42 

Other 

Injury 
19.05 20.57 12.9 6.25 15.14 

Source:International Labour Organization (ILO), 2022 

Table : 4.4 Accidents data of the industry 
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Figure : 4.2 Accidents faced by respondents 

3. No Standardized Emergency Procedures  

Shipbreaking yards rarely have well-planned evacuation procedures, fire exits, or first-

aid response teams. This puts not only workers but also surrounding communities in 

danger in case of accidents. There is equally little coordination between local hospitals 

and shipyard management 

 

 

 

 

 

 

 

 

Figure : 4.3  Distribution of Major Safety Concerns in Ship Recycling 
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Source: Compiled from internal safety assessments and worker training program 

statistics from Gujarat Maritime Board (GMB), 2023–2024  

Table : 4.5  Probability of Accident Per Day by Skill Level 

 

 

 

        

   

Figure : 4.4  Compliance with Ship Recycling Regulations (Out of 100) 

 

 

  

Type of Work Probability of Accident Per Day 

Manual 0.05581 (~6 out of 100) 

Semi-Skilled 0.07162 (~7 out of 100) 

Skilled 0.13868 (~14 out of 100) 

Highly Skilled 0.07647 (~8 out of 100) 

Total 0.083 (~8 out of 100) 
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4.3.4 Regulatory and Policy Framework 

The ship recycling industry of India is one of the world's largest and is predominantly 

located in Alang in the state of Gujarat. The regulatory framework over this industry 

comprises international conventions, national legislation, and enforcement by different 

government agencies. Despite recent reformations, there are immense challenges still 

left to become regulatorily compliant in full, ensure worker safety, and protect the 

environment. 

Analysis of Regulatory and Policy Framework 

1. The Hong Kong Convention (HKC) – Status in India 

India inked the Hong Kong Convention on the Safe and Environmentally Sound 

Recycling of Ships in 2023, indicating its adherence to international standards. The HKC 

makes ship recycling activities mandatory to: 

 Not unnecessarily pose a risk to human health 

 Minimize harmful impact on the environment 

 Ensure safety through training and hazard management 

 But actual implementation is tardy: 

 Most ship recycling facilities remain non-HKC compliance certified 

 Waste treatment facilities and disaster response protocols are still underdeveloped in 

the majority of facilities 

 Workers often receive minimal or no formal training on handling hazardous 

materials such as asbestos, lead paint, and oil residues 

 Policy enaction to actual practice continues to be one of the key regulatory issues 

facing the industry. 

2. The Ship Recycling Act, 2019 

The HKC was answered at the legislative level by India in this Act, which is India's 

principal domestic policy for the regulation of ship recycling activities. 

Key Provisions: 

 Authorisation and inspection of ship recycling facilities 



44 
 

 Provisions for treatment of hazardous waste and conducting Environmental Impact 

Assessments (EIAs) 

 Implementation of arrangements for worker safety, such as PPE, insurance, and 

safety training 

 Notwithstanding the entry into force of the Act, enforcement of the Act has been 

obstructed: 

 Few of India's 150+ plots, mostly in Alang, are officially certified 

 Poor monitoring mechanisms with few audits and reports from non-compliant yards 

 No system of real-time tracking to measure compliance 

 While the Act provides good legal basis, enforcement is partial and unequal across 

regions. 

3. Poor Coordination between Regulatory Agencies 

India's regulatory landscape includes several agencies: 

 Directorate General of Shipping (DGS): Oversees maritime safety and compliance 

 Ministry of Labour: Ensures worker protection and rights 

 Gujarat Maritime Board (GMB): Overseeing daily activities and leasing 

arrangements at shipbreaking facilities 

 Pollution Control Boards (PCB): Ensures environmental protection and hazardous 

waste management 

Problem areas: 

 Jurisdictional overlaps cause delay in enforcement 

 Limited inter-agency data sharing compromises inspection and tracking 

 Policies released by one agency contradict operational practices enforced by another 

 This multiplicity leads to confusion among yard operators and allows non-

compliance to go undetected. 

4. Inadequate Labour Protection 

Although labour laws such as the Factories Act (1948) and the Interstate Migrant 

Workmen Act (1979) govern the industry, their enforcement is poor. The majority of the 

ship breaking labor force consists of unregistered migrants from Odisha, Bihar, and 

Jharkhand. 
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Key Issues: 

 Many employees are not provided with insurance or medical benefits 

 No training is provided before allocating employees to dangerous work 

 Regular safety drills and medical checks are not present in most backyards 

 Safety accidents and health risks go unreported due to clandestine recruitment 

5. Shortcomings in Environmental Supervision 

India is a signatory to the Basel Convention, forbidding transboundary movement of 

hazardous waste. Nevertheless, India cannot implement proper environmental standards 

in its shipbreaking yards. 

Principal Issues: 

 Most of the yards lack proper waste treatment plants or toxic sludge management 

systems 

 Noxious materials like asbestos, mercury, and oil waste are typically mixed with 

general waste 

 Monitoring visits by the Gujarat Pollution Control Board (GPCB) are irregular 

 Environmental Impact Assessments (EIAs) are typically performed late or 

insufficiently 

 This leads to widespread air, water, and land pollution, especially around and within 

Alang and Sosiya coastal regions. 
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4.3 INTERPRETATION  

India's ship recycling sector, economically significant as it is, is confronted with multi-

dimensioned challenges that are hindering its sustainability. This interpretation section 

summarizes environmental, economic, safety, and regulative dimensions' findings in 

order to provide an integrated picture compatible with the objectives of the study. The 

findings reveal systemic inefficiencies and non-compliance that threaten India's 

competitiveness along with the integration of the country with international standards. 

1. Environmental Issues 

The environmental problems that encircle India's ship recycling practice are deep-rooted 

and structural. Even though India has legally ratified the Hong Kong Convention (HKC) 

and implemented supporting environmental laws, the actual practice on the ground is 

marked by a chilling discrepancy between policy and practice. 

Key Points: 

 Only up to 20% of India's shipbreaking yards are HKC certified, which indicates 

scant compliance with global environmental standards. 

 Reports by NGO Shipbreaking Platform (2023), CPCB (2020), and IMO (2022) also 

highlight the occurrence of harmful pollutants like lead, mercury, and hydrocarbons in 

the water and soil near Alang, the biggest shipbreaking yard. 

 In the absence of adequate wastewater treatment and containment facilities, there is 

an acute deficiency of containment infrastructure, and hazardous chemicals contaminate 

the surrounding environment. 

 The environmental degradation has spilt over into coastal ecosystems, negatively 

impacting marine biodiversity and affecting the livelihood of over 10,000 local 

fisherfolk. 

 Regulatory bodies such as the Gujarat Pollution Control Board (GPCB) have 

remained lax in enforcement, merely levying token fines in the majority of cases of 

infringement. 

These revelations lead to the conclusion that environmental degradation is not only an 

industrial waste but a result of systemic neglect and governance deficit. A complete shift 

in waste treatment, monitoring, and investment in green infrastructure must be 

undertaken in order to achieve international benchmarks of sustainability. 
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2. Economic Challenges 

Macro-economic contribution of India's ship recycling industry is in excess of ₹2,000 

crore annually and provides employment to thousands of individuals. Economic 

contribution, however, hides the intrinsic weaknesses and outdated modes of operation 

that constrain the industry's full potential. 

Key Points: 

 Poor investment in state-of-the-art technology and green practices has made Indian 

yards less competitive worldwide. 

 The industry is still highly dependent on human effort with little automation or 

mechanized breaking, reducing efficiency in man-hours. 

 International steel price fluctuations, like the 2023 steel market collapse, have the 

potential to reduce revenues up to 15%, exposing the industry to periodic troughs. 

 Bangladesh and Turkey have begun to hold larger shares of the ship recycling sector 

due to cleaner facilities and more effective pricing strategies. 

 More than 40% of yard owners report that they find it difficult to access institutional 

finance.  

 Non-compliance and environmental concerns are typically cited by banks as the 

major causes of declining loan applications. 

 

There is a paradoxical situation: a highly potential economic sector cannot modernize 

due to limited access to finance and poor policy support. Without government-

subsidized finance, access to credit, and a modernization plan, India will lag behind 

global competition. 

 

3. Occupational Safety Hazards 

The health cost of ship recycling in India is staggering. Being an intensive labor process, 

safety protocols and protection mechanisms for the workers are severely lacking. 

Key Points: 

 Workers, often migrants, toil under dangerous conditions without proper safety gear 

and training. 
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 Burn, chemical, fracture, and falls are prevalent. Accounts show that these instances 

are largely underreported or glossed over. 

 According to statistics, the likelihood of a trained worker suffering injury on any 

given day is up to 14%, which underscores the severity of hazards in the workplace.  

 There are no standardized emergency response systems, which also elevate the risk 

of death and injury. 

 Unregulated labor practices, lack of documentation, and limited legal provisions 

render workers unable to claim compensation or get health care. 

These findings indicate a systemic disregard for the well-being of workers and lax 

enforcement of labor legislation and safety standards. Securing worker rights, making 

labor contracts official, and spending on protection training and protection infrastructure 

are imperative tasks. 

4. Regulatory and Policy Failures 

While there is a strong legal framework, enforcement and implementation of regulation 

are in shambles. India's attempts in the guise of HKC ratification (2023), enactment of 

the Ship Recycling Act, 2019, and alignment under the Basel Convention are negated 

by poor governance. 

Key Points: 

 Not many shipyards have come on par with HKC standard compliance, denoting a 

colossal disparity between policy enforcement and actual practice. 

 Insufficiency of coordination among the key regulatory bodies, including the 

Directorate General of Shipping (DGS), Gujarat Maritime Board (GMB), Pollution 

Control Boards, and Labour Ministries. 

 Duplication of jurisdictions and silos of information hamper monitoring and 

response to exploitation. 

 Environmental Impact Assessments (EIAs) are not carried out at all or are enforced 

ineffectively, leading to uncontrolled expansion and persistent pollution. 

 Operators have low awareness of compliance requirements, and the absence of 

digital monitoring systems results in weak transparency and accountability.  

Poor political will combined with regulatory inefficiency means that the laws are on 

paper to a significant degree and not doable change on the ground. Closing the gap in 



49 
 

implementation matters if industry performance and reputation overseas are to be 

improved. 

Overall Interpretation and Emerging Patterns 

The study discovers that India's ship recycling industry is caught in the middle of 

heritage practices and evolving international norms. The environmental, economic, 

safety, and regulatory dimensions are extremely interrelated, and a failure in one makes 

weaknesses in others even more pronounced. 

Emerging Patterns: 

 Low-technology and manual operations define the industry, reducing productivity 

and increasing risks. 

 Chronic underinvestment in modernization and environmental infrastructure is a 

recurring issue. 

 There are no capacity, coordination, and accountability systems in regulatory 

agencies. 

 India's reputation as a ship recycling hub is lost, with overseas buyers shifting to 

cleaner countries. 

 Institutional backstopping like finance access and technical guidance is largely 

absent or unsatisfactory. 

 

If the current trends continue, India's ship recycling industry would be relegated in the 

world. For this not to be the case, an approach that is multi-faceted is the need of the 

hour: 

 Policy changes that streamline regulatory control and enforcement. 

 Green financing instruments and incentives for cleaner technology-ready yards. 

 Workers' and operators' capability development and sensitization programs. 

 Public-private collaborations to attract FDI and technology transfer. 

India stands at the crossroads. With resolute action, India can make ship recycling a 

model for green industrial growth. In the absence of it, the sector will go on to pose 

environmental and human risks, as well as miss out on its competitiveness in a 

growingly dynamic world economy. 
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CHAPTER V  

CONCLUSION  
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5.1 FINDINGS  

Environmental Problems  

 Pollution at Alang is acute: lead 2.4× safe level, mercury at fatal levels.  

 Just 20% of hazardous waste is processed safely owing to exorbitant costs.  

 Marine water pollution impacts 10,000+ fishing communities. Only 20% of 

workshops are accredited under the Hong Kong Convention.  

 Poor facilitation by Gujarat Pollution Control Board.  

Economic Problems  

 Earns ₹2,000+ crore every year and provides employment for 60,000 workers.  

 India's global market share fell to 32% in 2024 owing to Bangladesh and Turkey.  

 Scrap steel price collapse reduced profits by 8–10%.  

 40% of yards experience loan access restrictions because of low environmental 

ratings.  

 30% of yards are not equipped with modern recycling machinery.  

Safety Issues  

 8–10% experience occupational diseases; 2–3 fatalities per month.  

 10% do not have PPE; 60% work with partial equipment.  

 Improved safety from training but emergency systems remain weak. Most employees 

are migrants without cover or legal rights.  

Regulatory Issues Recycling  

 Act (2019) is in place but weakly enforced.  

 110 of 150+ yards certified only; upgrade not affordable for small yards.  

 Bad inter-agency coordination holds up action.  

 Contaminated hazardous waste routine mixed with trash.  
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5.2 SUGGESTIONS   

Environmental issues:  

Spend Rs 500 crore by 2026 to outfit Alang's 140+ yards with vitrification and 

wastewater treatment, boosting sustainable waste processing from 20% to 50%. 

Subsidize minor yards through GMB's 2024 Asian Development Bank collaboration to 

reduce pollution (e.g., lead 2.4 times higher than safe levels). Mandate quarterly GPCB 

inspections and blockchain waste monitoring to align with Hong Kong Convention 

(HKC) norms to safeguard 10,000 fishing communities.  

Economic Issues:  

Provide low-interest loans and tax incentives to small yards (30% of Alang's total) to 

finance HKC certification charges (Rs 60 lakh/yard), reversing losses to Bangladesh 

(240 units in 2024 against India's 150 units). Collaborate with SAIL to increase demand 

for recycled steel, reversing 5% losses from Chinese imports. Promote Alang to EU 

shipowners for recovery of 10% of contracts by 2026, in spite of scrap price declines 

(Rs 36,600/tonne in 2024).  

Safety Issues and Workplace Hazards:  

Require 100% PPE use and certify 20,000 employees per year by 2025, cutting 14% 

hazard risks for untrained employees. Adopt emergency procedures and first-aid squads, 

connecting with hospitals for accidents such as the 2023 Bhavnagar fire. Roll out GMB's 

2025 insurance pilot to 60,000 employees.  

Regulatory and Policy Environment:  

Establish a GMB-led task force to consolidate agency enforcement, with 100% yard 

audits. Require timely EIAs and increase blockchain tracking to all operations for global 

compliance. 
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5.3 CONCLUSION  

India's ship recycling industry, centered at Alang-Sosiya, is a global leader, recycling 

2.3–2.6 million GT annually and contributing INR 2,000 crore to the economy with 

60,000 job supports. However, it is faced with severe challenges that undermines its 

competitiveness and sustainability. Environmental degradation, with lead contamination 

2.4 times above safe levels and a mere 20% of waste disposed of sustainably, risks 

harming ecosystems and fishing livelihoods. Economic uncertainty, driven by scrap 

price falls (Rs 36,600/tonne in 2024) and Bangladesh competition (240 units in 2024), 

reduce India's global market share of 33%. Safety risks persist, with 8–10% of workers 

at risk of occupational diseases and poor PPE, despite training 19,300 workers in 2024. 

Regulatory loopholes, with only 110 of 150+ yards HKC-compliant and weak inter-

agency coordination, hinder implementation of the Recycling of Ships Act, 2019. 

Against these challenges, India's strategic measures, including GMB's adoption of 

vitrification, training schemes, and blockchain traceability, are promising. The sector's 

integration with the circular economy, recycling 97% of ship material, makes it a model 

for sustainable development. With focused reforms—green technology investment, 

worker safety improvement, and regulatory streamlining—India can double recycling 

capacity by 2030, as Maritime India Vision 2030 envisions, and establish global 

benchmarks for green ship recycling. Failure to act on these challenges leads to losses 

in market share and continued environmental and human costs.  
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5.4  DIRECTION OF FUTURE RESEARCH  

Although this research presents a thorough picture of the issues confronting India's ship 

breaking industry, there is a vast potential for additional research for ensuring 

sustainable development.  

Studies of Worker Health:  

Longitudinal research on the health of shipbreaking workers is imperative. These need 

to study long-term exposure to harmful substances, occupational accidents, and mental 

health problems to enhance policies to ensure safety and healthcare assistance.  

Comparative Policy Analysis:  

International best practices can be ascertained by comparing India's regulatory 

mechanisms with those in nations such as Turkey or Bangladesh. Local policy 

mechanisms can be made more efficient through these comparisons.  

Environmental Evaluations:  

Subsequent research must involve field-based environmental consequence evaluations 

near Alang and other principal shipbreaking destinations. Soil, water, and air analysis 

will yield more precise information regarding contamination and efficiency of waste 

management systems.  

Technology and Economic Impact:  

Research needs to assess the advantages and drawbacks of implementing green 

technology and automation in Indian yards, especially to enhance world competitiveness 

and mitigate environmental damage.  

Financial Access and Market Studies:  

Financial barriers, credit access, and small and medium yard investment alternatives can 

be studied to inform the creation of inclusive financing schemes.  

Stakeholder and Social Studies:  

Understanding the views of regulators, workers, and yard owners will assist in revealing 

behavioral and institutional barriers and guide more effective, inclusive policy reforms.  
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