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Since the 1990s ‘International seaborne trade’ (goods loaded) increased faster 
than world GDP, highlighting the effects of changing production processes, 
consumption patterns and the deepening of economic integration (globalization). 
In 2010 this trade reached 8.4 billion tons, from 2.5 billion tons in 1970. Fig. 4 
shows the historical evolution per type of cargo for selected years. Data from 2009 
reflects the economic crisis.  

 
Fig. 4 

Development of International seaborne 
trade, selected years (millions of tons 

loaded)  

ª Iron ore, grain, coal, bauxite/aluminia and 
phosphate.  

Source: UNCTAD, Review of Maritime 
Transport, various issues. 

 

 
 

 
 

 

As a direct consequence, the number and capacity of ships has significantly 
increased. In 1960, the world ocean-going fleet was composed by 15,000 ships 
(84 million of deadweight tons; DWT a measure of how much weight a ship is 
carrying or can safely carry), while in 2011 it had reached 103,392 (1,396 million 
of DWT). Fig. 5 shows the composition of the world fleet by principal types of 
vessel, selected years.  

Fig. 3   Maritime sectors along a ship's lifecycle  

Source: UNCTAD Secretariat 
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Flags of convenience, together with fiscal havens, shell companies and cash 
buyers, allow under-invoicing (resulting in evasion of import tax and money 
laundering) and facilitate ship owner's access to the shipbreaking market.  

This increase in the size of the world fleet does not immediately lead to a general 
increase in the supply of ships for scrap (Fig. 7). Ship owners evaluate the 
expected future earning potential and the expected cost of keeping the ship in 
operation against the revenue obtained when the vessel is sold for scrap. This 
mainly depends on the price of steel. Potential earnings are more important in the 
decision than the scrapping price. The 2008–2009 economic crisis resulted in a 
boom of shipbreaking because of excess shipping capacity (Fig. 9, Table 3), with 
ship owners associations planning to eliminate 25% of the world fleet.  

 
Fig. 7 

Tonnage reported sold for breaking at the 
world level, 2000–2007 (millions of DWT) 

SOURCE: UNCTAD, 2007 

 

 

 

 

 

 

 

 

 

 
In fact, according to the data elaborated by the French NGO Robin de Bois, if in 
2006 demolitions were equivalent to only 0.6% of the existing fleet (293 vessels), 
the economic crisis reversed the situation (288 vessels in 2007, 456 in 2008, 
1.006 in 20095, 956 in 20106 and 854 until November 2011). The excess supply is 
reflected since 2009 in the spectacular fall in the Baltic Dry Index that measures 
the rates charged for chartering dry bulk cargoes. In 2011 strong steel prices and 
the recovery of maritime business increased costs for ship procurement but at the 
same time significantly increased the margins in the ship scrapping business.7 In 
general ship owning companies look to sell their ships for demolition at the best 
price.  

                                                
5 In 2009 of 1.006 vessels (8.2 million tons), 435 were demolished in India (43%), 214 in Bangladesh 

(21%), 173 in China (17%), 87 in Pakistan (9%), 42 in Turkey (4%). Robin de Bois, Information 
Bulletins on Ship Demolition: #17, September 2009; #18, January 2010. www.robindesbois.org. 

6 In 2010 of 956 vessels (6.5 millions tons), 422 were demolished in India (44%), 135 in Turkey 
(14%),  125 in China (13%), 90 in Pakistan (9%), 79 in Bangladesh (8%), 5 in Europe (1%), 100 in 
other countries (10%). Robin de Bois, Information Bulletins on Ship Demolition: #19 to 22, January 
2011. www.robindesbois.org. 

7 Article by Xu Hui, Executive Manager, China Ship Fund. Available at     
www.chinadaily.com.cn/bizchina/2010-04/08/content_9703387.htm (accessed in January 2012). 
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The 2011 UNCTAD report rightly argues that the “the competitiveness of a 
country’s scrapping industry is mostly influenced by labour costs and the 
regulatory environment. All major ship scrapping countries are developing 
countries” (pp. 151). In other words ships go for scrapping wherever is easier to 
externalize social and environmental costs.  

 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
South Asian yards are main destinations. For processing capacity ASSBY in India 
and Chittagong in Bangladesh are the world's biggest yards (Fig. 8); Chinese 
yards are catching up to them.  

Again, according to Robin de Bois (Table 1), in 2011 India continues to be the 
undisputed leading country not only per number of units, but also for tonnage 
(44% of the total 6.5 millions tons) followed by Bangladesh (24%), China (19%), 
Pakistan (11%) and Turkey (2%).8  

 
 

Country Nº vessels % Tons of metal % 

India 373 44 2.810.000 44 

Bangladesh 145 17 1.550.000 24 

China 119 14 1.208.000 19 

Pakistan 83 10    737.000 11 

Turkey  55 6    144.000 2 

USA 19 2 - - 

Europe 5 1 - - 

Others 55 6 - - 

Total 854 100 6.449.000 100 

 
 
                                                
8 Robin de Bois, Information Bulletins on Ship Demolition: #23 to 25, November 2011, 

www.robindesbois.org. 

Table 1 

Numbers and tonnage of ships 
dismantled (January-November 
2011) 

Source: Robin de Bois, Information 
Bulletins on Ship Demolition: #23 to 
25, November 2011 

 

Fig. 8 

Alang-Sosiya Shipbreaking yard 
(April 2009) 

Photo credit: F. Demaria 
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Depending on their size and type, scrapped ships have an unloaded weight of 
between 5000 and 40,000 tons, with an average composition as shown in Table 
4. It requires from 3 to 6 months for an average ship (15,000 tons) to be 
dismantled with a variable number of workers involved at different stages (from 
150 to 300). The industry requires relatively low fixed capital (plot lease, 
machinery and equipment) and high working capital. The cost of the vessel itself 
corresponds to more than 50% of the total cost. Interests on investment, duties 
(customs, excise, value added tax — VAT, etc.) and port charges represent the 
second important item. Labour and energy (torch oxygen and fuel) constitute each 
between 3 and 6% of the total expenditure (Upadhyay, 2002; Dubey, 2005). 
Environmental, safety and health insurance costs do not appear in the accounting. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Fig.  11 

Beaching on a plot: 
before and after         

(April 2009) 

Photo credit: F. Demaria 
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2.3.5 Shipbreaking process 
Once a ship arrives in the Gulf of Cambay it is inspected and checked by the 
competent authorities which issue (occasionally after receiving bribes) the relevant 
certificates. The ship is then beached by its own propulsion power at high tide and 
during low tide is laid down stable on its flat bottom (Fig. 10). At this point cutters 
and their helpers, using simple LPG gas and oxygen torches, can start taking 
apart the vessel structure.  

All operations take place directly on the beach in a relatively small and congested 
area called a plot (Fig. 11). Machinery and heavy equipment (engines, 
compressors, generators, boilers), together with other dismantled components 
(navigation equipment, life saving equipment, furniture, electrical cables, utensils, 
etc.) are sold to traders for reuse. These operations do not require investment in 
infrastructure or technology, as they are labour intensive and moving cranes and 
motorized winches are reused from the same ships.  

 

 Weight (%) Value (%) 

Re-rollable ferrous scrap and iron plates 75-85 65 

Re-conditioned machinery 10-15 25 

Re-melting scrap 3 2 

Non-ferrous metal 1 7 

Furnace oil and oils  2    0.5 

Wooden and furniture 2    0.5 

Burning, cutting losses and waste 5-10 0 

 100 100 

Fig.  10 

Shipbreaking process on 
Plot Nº 84 in ASSBY 
(April 2009) 

Photo credits: F. Demaria 

Table  4 

Average components (both in 
Weight and Value) obtained by a 
demolished ship 

Source: Interviews with ship 
breakers; Upadhyay, 2002 
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Depending on their size and type, scrapped ships have an unloaded weight of 
between 5000 and 40,000 tons, with an average composition as shown in Table 
4. It requires from 3 to 6 months for an average ship (15,000 tons) to be 
dismantled with a variable number of workers involved at different stages (from 
150 to 300). The industry requires relatively low fixed capital (plot lease, 
machinery and equipment) and high working capital. The cost of the vessel itself 
corresponds to more than 50% of the total cost. Interests on investment, duties 
(customs, excise, value added tax — VAT, etc.) and port charges represent the 
second important item. Labour and energy (torch oxygen and fuel) constitute each 
between 3 and 6% of the total expenditure (Upadhyay, 2002; Dubey, 2005). 
Environmental, safety and health insurance costs do not appear in the accounting. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Fig.  11 

Beaching on a plot: 
before and after         

(April 2009) 

Photo credit: F. Demaria 
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2.4.2 Pollutants discharged 
Scrapping activity discharges a number of liquid, gaseous and solid pollutants 
which are hazardous for the environment and human beings (Islam and Hossain, 
1986; Zhijie, 1988; Hossain and Islam, 2006). Most common are oil, bacteria, 
asbestos, heavy metals (Mercury (Hg), Lead (Pb), Arsenic (As), Chromium (Cr), 
Copper (Cu), Manganese (Mn), Zinc (Zn) and Nickel (Ni)) and persistent organic 
pollutants (Polychlorinated Biphenyl Compounds (PCBs), Dioxins, Polyvinyl 
Chloride (PVC), Polycyclic Aromatic Hydrocarbons (PAHs) and Organotins 
(Monobutyltin — MBT, Dibutyltin — DBT, Tributyltin — TBT, etc.). 

 

2.4.3 Socio-environmental impacts 
Environmental impacts 

In ASSBY waste materials accumulate over the soil and then leach to seawaters 
in a stepwise manner through tidal and sub-tidal zones, through the deep sea and 
the ocean bed (Fig. 14). This has led to a deterioration of physico-chemical 
properties of seawater and intertidal sediments. COD (Chemical Oxygen Demand) 

Fig.  12    Dumping sites in grazing land around ASSBY, burnt waste on the left and glass wool on 
the right (April 2009) 

Photo credit: F. Demaria 

Fig.  13    Dumping sites in agriculture fields around ASSBY, thermocol on the left and asbestos on 
the right (April 2009) 

Photo credit: F. Demaria 
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Habitat Information System for the Gulf of Khambat' by the Department of Ocean 
Development (Gov. of India, 2002). 

 

 
 

 

 

 

 

 

Impacts on workers 

Workers in ASSBY, mainly seasonal migrants from the poorer states of India 
(Orissa, Bihar, Uttar Pradesh, Jharkhand), live and work in pitiable conditions 
(FIDH, 2002; IMF, 2006). They migrate as a survival strategy because with their 
previous jobs (at USD 1 per day) and small farms they are unable to maintain their 
families. Their number varies from 5000 to 50,000. They work under contractors, 
on a daily basis and with no contract or rights. They work 12 h per day, six days 
per week. During the field work in Spring 2009, their daily salaries ranged from a 
minimum of 150 Rs (USD 3) for helpers and loaders to a maximum of 375 Rs 
(USD 7) for experienced cutters. 

They live, without their families, in shared shanties, locally called Kholi, close to 
the yard with no running water, electricity or sanitation (Fig. 15). They are 
continuously exposed to pollutants, from the air they breathe, the water they drink 
and the fish that they eat. Notably their jobs present a number of hazards. 
Frequent accidents are caused by fire and explosion, falling objects, trapping or 
compression, snapping of cables, falls from heights, and lack of personal 
protective equipment, housekeeping standards and safety signs (ILO, 2004). In 
case of injury or death, they are rarely compensated (Rousmaniere and Raj, 
2007). Local fishers report that severely injured workers are sometimes dumped at 
sea and left to drown. The Final Report of the Technical Experts Committee, 
presented in 2006 to the Indian Supreme Court, offers an insight into the hazards 
faced by these workers.  

With regard to accidents, the Final Report notes that “the average annual 
incidence of fatal accidents in the ship breaking industry is 2.0 per 1000 workers 
while the all India incidence of fatal accidents during the same period in the mining 
industry, which is considered to be the most accident-prone industry, is 0.34 per 
1000 workers.”13 This is based on official data from 1995 to 2005 (roughly 40 
traumatic work fatalities per year). Indian media reported twenty-seven fatal 

                                                
13 “Current reality and progress towards change”, Transport International Online, 

(www.itfglobal.org/transport-international/ti26-beaking2.cfm; accessed in January 2012). 

Fig.  14    Beaches up to 50 Km from ASSBY are covered by oil and floating solid waste 

Photo credit: F. Demaria 
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Fig.  16     Fishing communities: housing conditions, waste all over the beaches, nets marked with oil 
and a fisher complaining about skin problems. ASSBY (April 2009) 

Photo credit: F. Demaria 
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Impacts on villagers 

The ten villages in a radius of 12 Km (Alang, Sosiya, Manar, Sathara, Kathwa, 
Bharapara, Mathavada, Takhatgadh, Jasapara, Madva) have experienced great 
economic and social changes because of shipbreaking (UNESCO, 2001). 
Previously working mainly in agriculture, after the arrival of ASSBY they could find 
new employment and business opportunities (often in accordance to their caste) in 
transportation, trade and retail (Chaudhari, 1999). 

Some of the environmental impacts are of concern for the villagers. Those living 
close to the operation yards are affected by noise pollution. More generally people 
complain to Sarpanches (heads of villages) and local authorities about the 
dumping of waste from the dismantled boats as there are hundreds of dumping 
sites in all the surroundings (Figs. 12, 13 and 16). Preferred sites are waste lands, 
traditionally used for grazing, but also farming fields; people report that oxen and 
cattle have died because of eating waste. Villagers report respiratory and skin 
problems particularly when the waste is set on fire. Most of the villages along the 
coastline in this region suffer from water scarcity and salinity. 

The industry has worsened the problem of overexploitation of water reserves 
(through population growth and workers immigration) leading to a decrease in 
groundwater level. Apart from the deterioration of agriculture and animal 
husbandry, villagers report kidney diseases that are related to both salinity and 
pollutants. A number of wells are so polluted that they have been abandoned. 
Modern and traditional forms of agriculture co-exist — for respectively large and 
small farms — growing mangos, chikos, coconuts and onions. Since the industry 
has settled, land and labour prices have increased locally. On the other hand the 
quantity and size of fruits have decreased, and the flavour has changed (Fig. 17). 

 

 

 

 

 

 

Fig.  17      

Thin layer of dust and 
chemicals on the leaves 

of plants in agriculture 
fields one kilometre from 

ASSBY (April 2009) 

Photo credit:                    
F. Demaria 
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submitted. 

10 September: An international EJO appeal addressed the ISPA demanding that a 
new approach be taken for managing hazardous waste in Bulgaria. 

The European Commission decided not to finance the project due to the compromised 
public consultation process. 

2003 MOEW restarted preparation of an application to ISPA with the same project. 

2004 
MOEW launched public consultations of the revised project, met once again by the 
opposition of the local people and EJOs, who held several demonstrations and sent 
numerous letters protesting against the project to the institutions involved. 

2005 

Early in 2005 EJO Za Zemiata conducted sampling of free-range chicken eggs for 
toxic chemicals in the vicinity of the proposed site, which revealed very high dioxin 
levels far in excess of EU limits.  

In June the EC informed the EJOs that NHWC project would not receive ISPA funding 
because of serious deficiencies of the Environmental Impact Assessment report. 

2012 

The current National Programme for Waste Management Activities in the period 2009-
2013 includes the construction of a National Hazardous Waste Centre under priority 
investment projects, but just disposal and other treatment facilities are mentioned, not 
including incineration. Current status of the project: unknown. 

 

 

3.1.2 Geographical background 
The plan was to site the NHWC in the abandoned village of Gledachevo, located 
in the Radnevo Municipality, part of Stara Zagora region in the South-East part of 
Bulgaria. The region of Stara Zagora is the heart of the coal industry in Bulgaria, 
with three open coal mines and three coal-fired power plants in operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  18      

Proposed location of the 
National Hazardous 

Waste Centre in Bulgaria  

Source: Za Zemiata based 
on Google Maps 
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3.1.3 Social background 

Overall, the potentially affected population includes 21,745 people living in 
settlements within 10 km from the project site. The majority of the population in 
Radnevo Municipality in 2002 is Bulgarian (86%), with some Roma (7% ) and  
Turks (5%). There is no data on differentiation based on ethnicity. Men slightly 
outnumber women, unlike the average situation for the country, due to 
employment in the coal-mining and energy generation sectors.  

The rate of natural increase of the population16 in both the larger region of Stara 
Zagora and the smaller area of Radnevo Municipality has been negative for 2000-
2002. While this is is the general trend on national level, the depopulation trend in 
Radnevo is significantly higher than the average for the entire Stara Zagora 
region, which is higher than the country average. The demographic trend in 
Radnevo is characterised by a mortality rate (15 in one thousand in 2000, 17.2 in 
one thousand in 2002) that is twice as high as the birth rate (8.2 in one thousand 
in 2000, 7.6 in one thousand in 2002)17. Although a thorough investigation of the 
long-term trends in the health status in Stara Zagora region is not currently 
available, several trends are symptomatic of the environmental and health costs 
internalised by the local residents and workers employed in the Maritsa-Iztok 
energy industrial complex. Disabilities of children aged under 16 appear to be the 
highest in the country (6.4 in 1000, the national average is 3.3 in 1000 for 2009).18 
Child mortality rates are also higher than the national average: 11.9 per 1000 live 

                                                
16 Not including migration. 
17 Доклад за ОВОС на Инвестиционно предложение: “Национален Център за Третиране на 

Отпадъци”, изготвено от фирма ПОВВИК ООС ООД, Март 2004 / Povvik LTD, March 2004. 
Environmental Impact Assessment report for Investment proposal “National Centre for Waste 

Treatment”. 
18 National Centre of Health Informatics, 2010. Annual Public Health Statistics for Bulgaria. 

Fig.   19 

The abandoned village of Gledachevo falls into 
the Maritsa-Iztok Mining and Electricity 
Generation Complex 

Source: Za Zemiata 
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cormorants (Phalacrocorax carbo, Phalacrocorax crispus) and geese (A. albifrons, 
B. ruficolis) spend the winter there in significant numbers. As a minimum, the 
expected impacts include: trampling, soil and surface water contamination, 
drainage of some areas, rock and soil excavation might cause further 
contamination. Thermal power plants (TPPs) are the top source of dioxin 
emissions in Bulgaria: between 1998 and 2006, TPPs emitted between 41-51% of 
all dioxin emissions (consistently over 100 g/year); even after the sharp decrease 
in total dioxin emissions since 2007 due to better pollution controls, TPPs have 
remained the top dioxin emitters (over 2 g/year). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On and around the project site there are a number of archaeological sites of 
national significance, that would be irreparably affected or directly destroyed by 
project construction and operation activities. 

The municipal regions of Radnevo and Galabovo where the industrial energy 
complex Maritsa-Iztok (Figs. 18, 19) is located were officially listed as one of 
fourteen environmental pollution hotspots in Bulgaria, determined by a Decree of 
the Ministerial Council 1994, based on poor air quality in the selected regions24.  
As the three Maritsa coal-fired power plants use local low-quality lignite coal, they 
are among the chief national sources of sulphur dioxide emissions, a significant 
source of CO2 emissions, dust and PM10, dioxins and furans, NOx, mercury, 
cadmium. Maritsa East 2 (the largest capacity) emits nearly 450 000 tonnes of 
SO2, which is 50% of all SO2 emissions in the country for 2002.25 

                                                
24 Постановление N 50 от 16.03.1994 г. в Държавен вестник бр. 25 от 25.03.1994 г / Decree of the 

Ministerial Council Nr. 50 from 16.03.1994. 
25 Executive Environmental Agency, National Reports on State of the Environment in Bulgaria, years 

1998-2009; (http://eea.government.bg/bul/Output/SOE_Report/index.html). 

Fig.   20 

A satellite image of the 
'anthropogenic-technogenic' 
landscapes in the project area 

Source: Za Zemiata based on 
Google Earth 
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Large parts of the land in the area within 10 km from the project site are already 
disturbed by ongoing or past excavation works and other industrial activities, or 
are subject to recultivation after industrial activities (see Figs. 20, 21 and 22). 

 

 

 

 

 

 

 

 

 

 

The problems expected from the project are related to hazardous waste treatment, 
incineration and disposal, plus the increased risk from transporting large quantities 
of hazardous waste from all over the country to the centralised facility. 

 

Fig.   21 

Stara Zagora is the heart of the 
coal industry in Bulgaria. 

Thermoelectric power plant 
Maritsa East 2 

Photo credit: Za Zemiata  

Fig.   22 

Maritsa-Iztok coal mines  

Photo credit: Za Zemiata  
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