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Maritime accidents involving oil tankers are a serious problem due to the spills of polluting substances
into the sea that they cause, and although it is an international problem that reached its peak with the
accidents and spills of the 1970s, awareness of it has not been raised until a few years ago.

The prevention of maritime accidents, the development of appropriate regulations to minimise risks and
the quantification of the effects on the environment, as well as the economic and social impact of these
spills, requires an in-depth analysis of the causes and effects that have led to accidents involving these

ships over the past decades, and at this precise moment, an assessment of how the sector has evolved
and where we stand with respect to past times and how to face the future that lies ahead.
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1. Introduction.

Although maritime traffic is not the largest source of hydro-
carbons at sea, it is no less important because a spill of this kind
can have a major impact on the environment in which it occurs.
An oil spill not only causes biological and environmental dam-
age, but also brings with it great economic losses if the place
affected is of great tourist interest, or if its economy depends on
some activity related to the marine environment.

The basis of our work is based on the study of accidents
involving ships that have caused oil spills in the second half of
the 20th century and the beginning of the 21st century; for this
purpose, we have carried out an extensive study, compiling 175
cases and carrying out a statistical analysis in order to find out
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the reasons why these oil spills have occurred and whether they
could have been avoided.

In this research work, the most relevant maritime casualties
that have had an environmental impact are presented, analysed
and developed. A limited period of study will be established,
starting after the Second World War and ending in the near fu-
ture, from 1950 to 2015. In order to develop this work with
the maximum rigour, a compilation of the most relevant spills
has been elaborated in this doctoral thesis, compiling a great
variety of items, with the idea of being able to better appreciate
both the framework and the evolution produced in each area up
to the present day.

2. Literature Review.

2.1. Oil Production Worldwide.

It is unquestionable that, for more than a century now (Yer-
gin, 1992), oil as a source not only of energy but also as a raw
material for the production of a multitude of products has been
a driving force in world society; and it seems that it will con-
tinue to do so for at least a few decades, despite its ’bad press”,
mainly due to its power as an environmental pollutant (Baines
& Appleton, 2009), either directly or through the products that
can be derived from it (fuels, asphalts, chemical products, plas-
tics, gases, etc...). ). Along with oil, although perhaps a little
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later, there has also been a significant increase in the consump-
tion of other fuels, such as gases, mainly natural gas or methane.

The industrial revolutions that have taken place throughout
history have been made possible not only by changes in soci-
ety and its structures, but also by changes in technology (steam
engines, combustion engines, etc.), which undoubtedly led to
a change in the main sources of energy (first coal and later
oil (Pasdermadjian, 1960). These historic industrial revolutions
were the beginning of a race of advances that would give rise to
today’s modern society and which is still continuing.

It is true that not all countries develop equally, with highly
industrialised countries and others that still live with an econ-
omy more typical of the Middle Ages, although their develop-
ment is often closely linked to consumption rather than to the
production of this raw material (Alvarez Pelegry, 2015). The
list of major oil-producing countries is not very long, and is
headed by Saudi Arabia, Russia and the United States, followed
by other more modest producers, mostly located in the Middle
East (Figure 1).

Figure 1: Countries with the highest oil production.
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However, the list of o0il and gas producers (Figure 2) does
not coincide with the list of those that import the most oil and
gas (Marzo Carpio, 2009).

Therefore, we must bear in mind that it is necessary to trans-
port these products from the place of production to the area
where they will be consumed, and this requires the use of high-
capacity means of transport. Although the construction of gas
and oil pipelines has intensified (Iglesias, 2003) and the vol-
ume transported is still significant, a large part of the transport
of these materials must be carried out by ships, as this is the
only means of transport with sufficient capacity to move such
quantities and, more importantly, with sufficiently competitive
associated costs.

At the end of the First World War, the rise of internal com-
bustion engines became evident, to the detriment of steam en-
gines, thus bringing about this important change at the end of
the war. In addition, petroleum came onto the scene as a fuel, to
the detriment of other oils for burning in diesel, which had been

used until then, and displacing the coal used in steam engines.

Figure 2: Top 10 oil (left) and gas (right) consuming countries.
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2.2. Transport of Petroleum by Sea.

From the above, we can understand that most of the pro-
duction centres are located far from the consumption centres,
giving rise to an international oil transport network that cov-
ers the entire globe, with well-defined routes (Illustration 4)
along which tankers transit (Lun & Hilmola, 2013). Together
with oil tankers, we can take into consideration other tankers
such as gas tankers (LNG or LPG) and the different types of
chemical tankers, and in addition to their intrinsic characteris-
tics, depending on the type of cargo they carry, the most de-
termining factor that we can find in them is their dimensions
(Figure 3). The dimensions of tankers have varied throughout
history, reaching vessels such as the ULCC (Ultra Large Crude
Carrier), with a length of 400 metres and a capacity of more
than 300,000 deadweight tonnes. Although these “mastodons”
marked an era, they soon fell out of fashion and were replaced
by smaller but faster vessels, capable of transporting large quan-
tities in a shorter space of time.

Figure 3: Basic types of tankers, according to their dimensions
and capacities.
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The demand for oil has been growing steadily over the last
decades and producing countries or organisations have taken it
upon themselves to regulate the market as they wish (Navarro,
1974). The maritime transport of crude oil began at the end
of the nineteenth century. Since then, the volume of crude oil
transported by sea has increased steadily. The only significant
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Figure 4: Map showing the main oil transit points of the world
and the main oil movement routes.

Oil transit chokepoints

About half of the world’s oil production is moved by tankers on fixed maritime routes. The blockage of a chokepoint,
even temporarily, can lead to substantial increases in total energy costs. Oll transit chokepoints are therefore a
critical part of global energy security.
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Figure 5: World oil supply vs. projected demand.
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exceptions are the so-called oil crises in 1973 and 1979 with a
subsequent decline in oil consumption and production. Today,
tankers transport about 2 billion tonnes of crude oil by sea each
year (Jean-Paul Rodrigue, 2009).

Until 2011, oil demand and production went in parallel and
producers met market requirements, but from that year onwards
the trend was reversed, so that while demand continued to grow,
production began to fall significantly (Illustration 5), also as a
result of the 2008 crisis, when that year and the following one
saw a significant drop in the price of a barrel of crude oil (Figure
6).

The transport of crude oil will depend mainly on the re-
quirements imposed by the refinery industries. Refineries use
crude oil for the production of petroleum products. What type
and how much of a petroleum product can be produced de-
pends on the capacity of the refinery and the types of crude oil,
called grades, available. Refinery operations generally require
different grades of crude oil to produce their desired product
range. Today’s dynamic global market for crude oil and re-

Figure 6: Evolution of oil prices over the last decades.
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fined products demands versatile refining operations. Refiner-
ies must adapt to changing crude grade availabilities and vary-
ing demand for refined products. This changing environment
also affects transportation. If refinery requirements or supply
options change, transportation must adapt, with new routes, or
by modifying vessel characteristics.

Initially, at the end of the 19th century, the transport of
oil was carried out in a rather rudimentary manner and with-
out taking into consideration the repercussions on the environ-
ment. Crude oil was stored in barrels in the holds of traditional
cargo ships. The demand for this raw material was almost non-
existent at that time, in contrast to today. The development of
internal combustion engines (Daimler’s internal combustion en-
gine in 1887 and the diesel compression engine in 1897) gave
rise to the second industrial revolution, complemented half a
century later with the discovery of the jet engine, making oil
practically irreplaceable in the field of transport, both road and
air (Ferndndez, 2014); This, together with the development of
the petrochemical industry, would end up sentencing coal as the
raw material par excellence and giving this position to oil, in a
“reign” that has lasted more than seven decades and still has
some time left in this position (Bertonha, 2011).

The socio-economic period that followed the end of the Sec-
ond World War, known as the "Golden Age of Capitalism” or
”Golden Years”, which lasted until the first oil crisis in 1973,
was marked by an unparalleled mercantile growth in which tan-
kers, specifically oil tankers, were the main protagonists of this
period (Barciela-L6pez, 2005). Developed countries based their
progress on a total dependence on fuel, which led to an increase
in the size of ships for their transport and to an increase in crude
oil exports worldwide, due in part to their low cost compared to
other raw materials and to the decrease in freight rates (Renou-
vin, 1969). By this time, tankers of more than 100,000 tons
capacity had become widespread, although most of them were
structurally limited in their ability to navigate some of the major
shipping lanes, such as the Suez and Panama canals (Guernier,
1978).
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The nationalisation of the Suez Canal on 26 July 1956 re-
sulted in the Sinai War (Suez Canal Authority, 2018), in which
Egypt caused the sinking of forty ships, leading to a total block-
ade of the canal for a year, until it was reopened. This blockade
would be repeated a decade later in 1967, as a consequence of
the so-called Six-Day War (Figueras, 1967), where the canal
would again be blocked with the sinking of several ships, mak-
ing navigation impossible until its reopening in June 1975.

2.3. The Age of Supertankers.

This succession of conflicts had as a direct consequence the
need for corporations to build oil tankers of enormous dimen-
sions, given that the voyages were going to be longer, the need
to make the most of the vessels’ cargo capacity prevailed; sail-
ing from the Middle East to the West, rounding the Cape of
Good Hope, giving way to the era of supertankers (Seoane &
Laxe, 2009). The term “supertankers” refers to vessels capa-
ble of carrying more than 250,000 dwt, also known as VLCCs
and ULCCs. The increase in the size of these tankers, the speed
with which they had to be built and the longer voyages, together
with other factors, would result in major environmental disas-
ters, largely due to errors in construction, as a result of poor
regulations.

Table 1: Top 20 largest tankers built, by length.

Gross

Name Length Operator Status

Tonnage

1 Seawise Giant 458 46 m /1,504 1 ft 260,851 Orient Overseas Container Line 1979-2009

2 Pieme Guillaumat 41423 m /13590 ft 274,837 Cie Nationale de Nav 1977-1983

3 Batillus 41422 m /13590 ft 273,550 Société Maritime Shell France 1976-1985

4 Bellamya 41422 m/1,359.0 ft 274,267 Société Maritime Shell France 1976-1986

5 Prairial 41422 m /13590t 274,825 Cie Nationale de Nav 1979-2003

6 EssoAtlantic 40657 m /133391t 247,161 Esso Tankers Inc_ Liberia 1977-2002

7  Esso Pacific 40657 m /133391t 247,160 Esso Tankers Inc 1977-2002

8 NaiSuperba 38192m /12530 ft 198,783 1978-2001

9 NaiGenova 381.92m/1253.0 ft 188,947 1978-2000

10 Berge Emperor 381.82m /12527 ft 203,12 Bergesendy & Co 1975-1986

11 Berge Empress 381.82m /12527 ft 211358 Bergesendy & Co 1976-2004

12 Tl class (4 ships) 380 m/ 1,247 ft 234,006 Tankers International LL.C 2002- In Service

13 Andros Petros 37839m /12411 218,447 Northern Sealanes Corp Broken up

14 Esso Mediterranean 37839m /12411t 218 447 Esso Tankers Inc Broken up

15 Coraggio 378.04m /1240 ft 205960  Pluto S.p.A. Di Navigazio Broken up

16 Hilda Knudsen 378.01 m /1240 ft 203 966 Knut Knutsen 0 A'S. Broken up

17 Esso Deutschland 378.01 m /1240 ft 203,869 EssoAG Broken up

18 Jinko Maru 366.0m/ 1,200 ft 209,787 Sanke Line Broken up

19 Al Rekkah 365.99m /1200t 210,068 Kuwait Oil Tanker Co S AK Broken up

20 Aiko Maru 365.86 m /1200 ft 209,788 Sanko Line Broken up

Source: vesseltracking.net.

The 1970s saw important political, regulatory and social
changes that would have a major impact on the transport of
crude oil by sea. The first oil price crisis began on 6 October
1973, in the middle of the Cold War and a direct consequence
of the Yom Kippur War (Kettell, 2018), which directly pitted
Israel against the joint forces of Egypt and Syria, which, with
the support of the Soviet Union, demanded the return of the
Golan Heights, taken by Israel six years earlier, and which had

the support of the US, increasing the scale of the conflict. Al-
though victory in this conflict went to the Israeli side, its West-
ern allies (which included European countries as well as the
US) would suffer the consequences later, when the Arab bloc
that controlled the Organisation of Petroleum Exporting Coun-
tries (OPEC) promoted a boycott of Israel and an embargo on
the Western nations that had supported it during the conflict
(Maldonado V., 2005). This measure led to an immediate in-
crease in the price of oil, which quadrupled by the end of the
same year, forcing the affected nations to take important mea-
sures to alleviate the scarcity of resources, significantly affect-
ing their industry and economy; although the Arab exporting
countries, which were part of OPEC, saw their wealth increase
considerably and developed economically (Ruiz-Caro, 2001).
On 17 March 1974, the end of the OPEC embargo against the
United States (with the exception of Libya) was announced, set-
ting in motion a period of economic prosperity for the main
industrialised oil-consuming countries.

At the end of the 1970s, while the world economy was still
in full recovery, the second oil crisis occurred as a result of the
Iranian Revolution (Simonoff, 2004) or Revolution of the Ay-
atollahs (1978) and the Iran-Iraq War (1980) (Juridica, 1983).
The increase in the price of crude oil as a result of these conflicts
had serious repercussions on the rest of the countries, which
had to impose restrictions on consumption and subsidies on im-
ports.

Towards the end of 1981, there was a gradual fall in crude
oil prices, which, together with the surplus generated by the
previous crises and the energy saving measures implemented
by many countries and the reduction in consumption, caused
oil prices to fall even further, which would ultimately benefit
the consumer countries and reduce the profits of the major ex-
porters such as the Soviet Union and OPEC (Lépez, 2008).

As we can see so far, oil transport is big business, highly
influenced by the geopolitical movements that have taken place
throughout recent history, although it is a sector with significant
associated risks, not only from an economic point of view, but
also from the point of view of the ship itself. The number of
tanker accidents and the consequences for the environment have
been innumerable and very difficult to quantify, as their effects
last over time.

2.4. Oil Tanker Accidents.

Accidents and incidents involving tankers can be very di-
verse, with the greatest impact on public opinion being caused
by those that result in major oil spills into the sea, generating
the well-known “oil slicks”. The effect of polluting, if we take
into consideration the vast regulations that deal with it, is an ag-
gression to the environment, leading to the deterioration of the
natural environment through the use of different forms of en-
ergy or the introduction or application of harmful substances.
This results in an alteration of the ecological balance, with sig-
nificant disturbances to the physical environment that may or
may not be reversible, which includes by extension both liv-
ing organisms (flora and fauna) and human health (Masvidal,
2008).
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A definition of marine pollution would be, "Marine pollu-
tion is considered to be the intentional or unintentional spillage,
through the activities of ships and offshore platforms, of mate-
rials classified as noxious or polluting, including the sinking of
ships, aircraft, platforms and other constructions at sea” (Zam-
bonino, 2001).

The 1982 United Nations Convention on the Law of the Sea
(UNCLOS), in Part 1, Article 1, 4, defines pollution of the ma-
rine environment as: The introduction by man, directly or in-
directly, of substances or energy into the marine environment
(including estuaries), which results or is likely to result in such
harmful effects as damage to living resources and marine life,
hazards to human health, impairment of maritime activities in-
cluding fishing and other legitimate uses of the sea, impairment
of the quality of sea water for use and impairment of places of
recreation” (UN, 1982).

As well as being a risk to the environment, sailing on this
type of vessel poses a significant risk to their crews. Although
safety measures have increased over time, largely as a result of
the accidents that have occurred, there are numerous cases in
which crew members have been affected. To cite some exam-
ples, we find the relatively recent cases of the Maria Alejan-
dra (1977), the Prestige (2002) or the Sanchi (2018); where the
crews of oil tankers neglect their duties with the tragic con-
sequences that we are all familiar with. Although these are
not isolated cases, safety on board is vital on any ship, but es-
pecially on oil tankers. But the cases mentioned, in the first
one, only two crew members were saved (due to negligence
where the tanks were ordered to be cleaned with hot water at
80 degrees Celsius, without having previously inertised them
due to a breakdown in the generation plant) (Lorenzo, 2018);
in the second case, an unfortunate management by the ship-
ping company and then by the administration resulted in a ma-
jor spill with devastating consequences affecting the Galician,
Portuguese and French coasts (Terrés, 2018), and in the third
case, 32 crew members disappeared (Madrigal, 2018).

It is a fact that spills of crude oil and its derivatives into the
sea from maritime traffic throughout history have been reduced
to a large extent through the application of international con-
ventions, increased ship safety, innovative techniques for com-
bating pollution and improved training of crews in this area. A
significant part of the incidents that cause these spills are due to
human error; it is therefore essential to know and manage pol-
lution prevention and response techniques in order to minimise
the effects of spills that will continue to occur as long as there
are ships and oil transport by sea (Waldichuk, 1978).

Although maritime transport is not the largest source of ma-
rine pollution, its importance should not be overlooked, since a
major spill can lead to a significant deterioration of the envi-
ronment in which it occurs. It should be borne in mind that an
oil spill not only causes damage to the natural environment, but
also to all levels of society.

In the event of an oil spill at sea, the planning that has been
carried out in advance to be prepared for such a situation is de-
cisive; it is vital to carry out a rapid and effective assessment of
the situation, and the speed with which the response is carried
out is also of great importance, all of which are key elements

for effective action. Although it may seem a simple task, it is
not, given that a multitude of factors must be taken into consid-
eration (Rivera, 2015). For this reason, it is essential to draw up
a contingency plan, a tool that will be of great help when deal-
ing with an oil spill situation (Ministerio de Fomento, 2004). Its
preparation requires a prior and exhaustive study of the different
situations that may occur, as well as a precise description of the
environment and the area where the spill will occur, environ-
mental, oceanographic and meteorological conditions, and the
economic structure of the area and its surroundings must also
be considered in order to determine the possible economic and
social consequences (Ministry of the Presidency. Government
of Spain, 2013).

Table 2: Ranking of the 25 largest oil spills in the last 30 years.

779.000

1 Deepwater Horizon 2010 Luisiana, EEUU
2 Atlantic Empress 1979 Tobago 280.000
ABT Summer 1991 700 millas de Angola 260.000
Castillo de Bellver 1983 Saldanha Bay, Sudafrica 257.000
Amoco Cadiz 1978 Costas francesas de Bretafia 227.000
Haven 1991 Génova, ltalia 140.000
Odyseey 1988 700 millas de Nueva Escocia 132.000
Torrey Canyon 1967 Islas Scilly 119.000
Urquiola 1976 A Corufia, Espafia 108.000
1 Irenes Serenade 1980 Navarin, Grecia 100.000
Hawaiian Patriot 1977 300 millas de Honolulu 99.000
Independenta 1979 Bosphorus, Turquia 93.000
Jakob Maersk 1975 Oporto, Portugal 88.000
Braer 1993 Islas Shetland 85.000
| Khark 5 1989 120 millas - Costa Marruecos 80.000
1 Sea Empress 1996 Milford, Reino Unido 76.000
7 Katina P 1992 Maputo, Mozambique 72.000
§ Nova 1985 20 millas de Iran 70.000
19 Aegean Sea 1992 A Corufia, Espafia 67.000
20 Prestige 2002 A Corufia, Espafia 64.000
Assimi 1983 55 millas de Muscat, Oman 53.000
22 Metula 1974 Estrecho de Magallanes, Chile 53.000
World Glory 1968 Sudafrica 52.900
24 Exxon Valdez 1989 Prince William Sound, Alaska 37.000
25 Wafra 1971 Cape Agulhas, Sudafrica 30.000

Source: International Tanker Owners Pollution Federation. ITOPF.

Around 90% of the world’s trade volume is carried by sea
transport. Among them, more than half of the cargoes can be
considered hazardous or dangerous from a safety and environ-
mental point of view. Similarly, many materials used in the
operation of ships have the potential to harm the environment.
Ships, in their regular work, generate a series of different types
of waste, the disposal of which into the sea can give rise to pol-
lution events in the marine ecosystem (International Maritime
Organisation, 2018).

International rules concerning the construction and opera-
tion of ships are contained in the conventions established by the
IMO. The main rules concerning the construction of ships can
be found in the Safety of Life at Sea Convention (SOLAS), al-
though this convention is more concerned with the safeguarding
of human life.

Such is the extent to which oil tanker accidents involving
oil spills are so widespread in public opinion that, as a general
rule, the ordinary citizen considers that the main cause of ma-
rine oil pollution is due to tanker operations and the waste they
generate; However, a 1990 study by the International Organisa-
tion INTERTANKO, which includes more than 300 shipowners
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in the industry as members and covers 80% of the world fleet,
concluded that pollution caused by the discharge of industrial
wastes from land into the sea accounted for more than 60% of
the total, while pollution caused by tanker operations (whether
loading, unloading, tank washing or bilge pumping) accounted
for 20%, while discharges due to accidents accounted for only
5% (INTERTANKO, 2010).

The standard par excellence for minimising and eliminat-
ing such pollution from ships is the International Convention
for the Prevention of Pollution from Ships, 1973, as amended
by the Protocol of 1978 (MARPOL 73/78). The adoption of
the MARPOL Convention in November 1973, covering pollu-
tion by oil, chemicals, harmful substances carried in packaged
form, sewage and rubbish, had a significant impact on reducing
the environmental impact of pollution from ships. Its effective-
ness was evidenced by a study conducted by the International
Tankers Owners Pollution Federation (ITOPF) in 1997, which
claimed that in the decade from 1986 to 1996 accidental oil pol-
lution had been reduced by almost 50% compared to the values
recorded in the previous decade (Figure 9) (Roser, 2017).

It should not be forgotten that the media has also played

a very important role in the fight against marine pollution, as
the impact of public opinion on oil slicks or tar agglomerates
on beaches has led the main crude oil transporters to invest in
safety and pollution prevention measures, as the impact of acci-
dents often entails significant economic losses due to negative
publicity (Teran, 2014).
International concern about the successive disasters caused by
shipping and maritime commerce has been taken up by legal
and technical initiatives aimed at increasing safety in the activ-
ity and with the objective of protecting human life at sea and
the marine environment. The development by the IMO in 1993
of the International Management Code for the Safe Operation
of Ships and the Prevention of Pollution (ISM/IGS Code) is a
reflection of this concern on the part of governments and a con-
sequence of various studies carried out which showed that 80%
of maritime accidents were caused by human error and were as-
sociated with problems in the management of shipping compa-
nies, which also led to the revision of the International Conven-
tion on Standards of Certification and Watchkeeping for Sea-
farers (STCW), updated in 2010 with the Manila amendments
(Rojas, 2000).

The accident and subsequent spill of the 120,000 ton Tor-
rey Canyon supertanker, which occurred on 18 March 1967 in
the Seven Stones reefs (England), caused a huge oil slick that
reached the northern coast of France; However, it will also be
remembered for being one of the first spills and for the multi-
tude of errors and improvisations that were made to combat the
spill, which made the situation even worse, due above all to the
lack of experience in intervening in this type of incident, with
consequences that can be considered even worse than those that
were intended to be avoided. In just five years, from 1969 to
1973, there were more than 80 accidents with more than 3 mil-
lion tons of crude oil spilled into the sea; by the end of 1974,
there were nearly half a thousand accidents resulting in oil spills
into the sea (United States Department of Commerce. Boreau
of the Census, 1980).

Figure 7: Evolution of spills between 1970 and 2006.
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Subsequently, the 1978 and 1989 accidents of the Amoco
Cadiz and the Exxon Valdez, off the coasts of France and Alaska
respectively, were, due to their magnitude and the effects caused,
two cases that would have decisive consequences in the mod-
ification of tanker safety regulations and in the prevention and
fight against pollution caused by spills from ships.

A major milestone in the modification of tanker construc-
tion regulations came with the accident on 12 December 1999
of the Maltese-flagged tanker Erika, which was loaded with
30,000 tonnes of heavy fuel oil No. 2, sinking off the coast of
Brittany (France) and spilling a third of its cargo, causing a ma-
jor ecological disaster. It sank off the coast of Brittany (France),
spilling a third of its cargo, which caused an ecological disaster
of the first magnitude, giving rise to the subsequent approval of
the so-called Erika I and II packages, which dealt with safety
procedures, inspection, classification, etc... and accelerated the
process of construction of tankers. ... as well as speeding up the
entry into force of double hulls for tankers and the control of
maritime traffic; in addition to the establishment of a new com-
pensation fund for oil pollution damage at sea and the creation
of the European Maritime Safety Agency (EMSA), as technical
support for the European Commission and the Member States
in the application of safety and assessment standards.

Three years after the sinking of the Erika, on 19 Novem-
ber 2002, the oil tanker Prestige sank 130 miles from Cape
Finisterre, when it was loaded with more than 77,000 tonnes
of crude oil and spilling a tenth of its load of heavy fuel oil,
following a leak in the hull, followed by a series of decisions
that would cause one of the ecological disasters of the Spanish
coasts, highlighting the lack of preparation of the administra-
tions to deal with situations of these characteristics.

The direct consequence was the approval of the Erika III
package of measures in 2004, with a series of legislative pro-
posals based on improved control of international regulations
for ships registered under European flags, a revision of the reg-
ulations on port control by state administrations to improve the
effectiveness of inspections, a strengthening of the measures for
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the reception of ships in difficulty and support for the develop-
ment of the SafeSeaNet network, It also includes improvements
in the rules relating to Classification Societies, as well as the de-
velopment of a single European framework for the investigation
of accidents, in addition to guaranteeing compensation for those
potentially affected, for which a Directive is established to deal
with the civil liability of shipowners, through the contracting of
compulsory insurance (Alvarado, 2009).

3. Methodology.

In order to complete this work, almost 180 ship accidents
resulting in oil spills were analysed, extracting the information
from various databases and repositories, using files” which
contain detailed information on each incident. The following
list of main resources has been used for this purpose:

e GISIS (Global Integrated Shipping Information System)
https://gisis.imo.org/

e CTX (Center For Tankship Excellence Database)
http://www.c4tx.org/

e EMCIP (European Marine Casualty Information Plat-
form)
https://portal.emsa.europa.eu/emcip-public/

e EQUASIS (Electronic Quality Shipping Information Sys-
tem)

https://www.equasis.org/

e wrecksite.eu Database

http://www.wrecksite.eu

e Marinetraffic.com Database
http://www.marinetraffic.com

o CEDRE (Centre of Documentation,Research and Exper-
imentation on Accidental Water Pollution) Database

http://wwz.cedre.fr

e Shipspotting Database
http://www.shipspotting.com

e FleetMon Database

https://www.fleetmon.com

e VesselFinder Database

https://www.vesselfinder.com

o Auke Visser Database

http://aukevisser.nl

To obtain the data, we have used a case study or analysis as
the main tool (Becker, 1974), in the period between 1950 and
2015, for tanker accidents.

4. Results and Discussion.

Figure 8: Evolution of B/T accidents per decade resulting in oil
spills.
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Source: Authors.

Here we can see that by far the seventies were the years in
which most tanker accidents occurred, the increase in capacity,
longer voyages and safety-related factors such as tank washing
and lack of inerting caused many of them. In addition, there
are a number of other factors that are mainly due to the ”human
factor” such as collisions or even groundings. Concern about
these and the enactment of new regulations and measures seem
to have had an effect in view of the way accidents have evolved.

Figure 9: Tankers involved in accidents by decade according
their length.
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Source: Authors.

In general, vessels of 200-300 m in length are the ones with
the most accidents, basically because they are the ones that are
built the most and form the bulk of the fleet. In view of the
Figure, we can see that over time, the number of accidents re-
sulting in spills has generally decreased, regardless of the size
of the vessels. However, as we have already mentioned, the
increase in size means that problems that were previously un-
noticed are becoming apparent, and significantly a larger ship
has a higher risk of causing a spill.
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Figure 10: Evolution of maximum size of oil spills (Tn).
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In Figure 10 we can see the evolution of the maximum size
of the spills. Of course, this is a function of the maximum size
of the ships, so in the 1950s, they are not very large, but as the
size of the ships grows, we can see how the average amount
of oil spilled grows, with a maximum peak in the 1970s. The
application of regulations and measures to prevent accidents on
oil tankers and avoid oil spills at sea has had the desired effect
and the average size of spills has decreased considerably. Mea-
sures such as mandatory inerting and double hulls, with stricter
inspection measures by port states under the Paris MoU, have
brought about this change.

Figure 11: Evolution of average size of oil spills (Tn).
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Source: Authors.

Similar to the previous figure, the average size of spills has
reduced over time, despite the fact that the size of ships has
increased from T2 to the current VLCC and ULCC. At the mo-
ment we are facing another problem and that is the ”small quan-
tity” spills, but not from tankers, but from bulkcarriers, con-
tainer ships, Ro-Ro, etc....

We were also interested to know what the flag distribution
of ships causing spills is like, and in this case the distribution is
perfectly even. The split is perfectly even: 50% for ships under
flags of convenience and 50% for classic flags of convenience.
A large part of the tanker fleet is registered under flags of con-
venience, which from the point of view of the application of
safety and pollution rules may result in a higher risk, due to a
more lax application of the rules.

In Figure 12, as we can see, over time there is a predilection
for shipping companies to register under flags of convenience
and the 1990s, where the majority of accidents occur on flag of
convenience ships, is very enlightening. This is in accordance
with the hypothesis put forward by many experts, including the

Figure 12: Flag of B/T casualties by decade.
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European Union, who are wary of the strict application of the
rules by flags of convenience.

Figure 13: Percentage of B/T sinking during the accident..

BSEHUNDEN  ®NO SEHUNDEN

Source: Authors.

In Figure 13 is very significant and corroborates one of the
maxims of shipbuilding, which is precisely the great stability of
tankers. If we study their stability conditions, accidents due to
collisions, hull breakage or even explosions affecting one or a
few tanks do not put the vessel at risk of sinking (72%). As we
can see, B/Ts have an enviable stability and it is very difficult
for them to sink after an accident. In this sense, B/Ts are safer
than other types of vessels in the event of a leak and consequent
heeling. The lower sinking rate may also be related to better
safety measures on board and stricter regulations.
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Figure 14: Percentage of B/T sinking during the accident.
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From a human point of view, it is of no interest to analyse
the characteristics of tanker accidents and in view of the follow-
ing figure we can infer that fortunately the majority of accidents
involving oil spills do not involve fatalities, although as we can
see, the fact that in almost 40% of accidents there is one gives
us a clue as to the extent to which the risk of death is greater for
the crews sailing on these vessels. For decades, most shipping
companies have not put all the technical means at their service
to improve the safety of their crews on board. Apart from that,
we know of very different situations, several studies show the
enormous problems that the consumption of alcohol or drugs
posed for the crews and how this could be an added risk when it
came to making important decisions regarding the tasks carried
out on board. In this sense, there has been a concern on the part
of society to improve working and living conditions on board,
as well as to minimise risks. We will see that over the years, a
policy of crew reduction has been pursued, parallel to greater
automation of ships, but we must consider that an accident on
these ships can cause a large number of casualties.

Figure 15: Evolution of the average number of deaths in tanker
accidents..
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Figure 15 shows that the average number of fatalities in
tanker accidents is decreasing. On the one hand, tankers are
quite safe and fatalities occur in less than 40% of accidents. On

the other hand, the number of crews has been decreasing, along
with the number of accidents (especially those related to fires
and explosions), so that all this, together with the improvement
of living conditions on board and the regulations governing the
health of the crew, means that the risk of dying in an accident
on a tanker or oil tanker is significantly reduced.

Conclusion.

Today, there is no alternative to the mass transport of hy-
drocarbons at reasonable costs, excluding the construction of
pipelines, but these do not allow them to reach all end customers
as ships do.

It is well known that since its discovery and the beginning
of its exploitation, oil has been a big business that has propi-
tiated the growth of large corporations and fortunes, but there
is no doubt that it has also been, with its pros and cons, the
real engine that has driven modern society. Its role as a source
of energy and raw material is indisputable, and although in re-
cent decades society has become more environmentally aware,
it is undeniable that today it is very difficult to do without it, let
alone transporting it by sea.

The exploitation of oil and its transport would not have been
possible without the participation of a large number of “actors”
who, either through innovation and technology, financing or
even speculation and taking significant risks, have driven this
great industry at different times in history.

Maritime transport is a high-risk job in a hostile environ-
ment. Transporting a substance with such a high polluting power
by sea is a risk that our society has decided to take in order to
move forward.

From the accidents studied, we can firstly deduce the great
power that the oil corporations and the large shipping compa-
nies that transport crude oil have had and continue to have, but
a market with multiple branches is also generated, in which
the producing countries and the end clients are included, all of
them immersed in a tug-of-war in search of the greatest possible
profit.

The IMO plays a very important role, legislating and regu-
lating precisely the safety of people at sea and the prevention of
pollution as basic pillars. Today the IMO is a vital organisation
and has been so since its constitution shortly after the Second
World War; it was necessary to bring some order to a sector
that was growing by leaps and bounds, driven by the eagerness
of many investors and developers, but also of many unscrupu-
lous speculators who only thought of business and profits. The
more independence the IMO is able to acquire and authority
over states, the safer shipping will be.

In view of the results obtained, we believe that more still
needs to be done to reduce accidents in the transport of oil by
sea, especially accidents caused by collisions and groundings,
which depend heavily on the training, preparation and expe-
rience of the crews. Once the vessel leaves port, it depends
expressly on the “seamanship” of its crew members, so it is es-
sential to work in this direction.
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