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Executive Summary 

Our world as we know it today would not be what it is without the existence and the 

development of the liner shipping industry. Global trade has been accelerated significantly 

through the use of containers.70% of the world trade is transported by sea in terms of value, 

and 90% in terms of volume. 

Sea shipping is often said to be the most environmental friendly way of transportation ; if it is 

the least pollutating mean of transportation it has also weaknesses that need to be adressed 

and improved. Today, no one can deny that global warming is global problem and if if many 

measures such as the Kyoto Protocol have already been taking to decrease greenhouse gas 

emission, pollution still has a lot of negative effects on the oceans leading to a toxic metals 

into soil solutions, reduction or loss of marine biodiversity, such as the fauna and flora, 

eutrophication, acidification etc … 

Maintaining an optimal use maritime shipping is crucial for global trade but not without 

making it more sustainable and more safe for the generations to come. Sustainability is a 

reality today and globalization is making companies shift more and more attention towards 

sustainable issues allowing them to have a competitive advantage and reducing their 

environmental footprint.  

The last few years the International Maritime Organisation (IMO) has come up with stricter 

policies regarding emissions from ships with the establishment of Emission Control Areas 

(ECAs). ECAs are known as the Baltic sea (since 2006), the North Sea (since 2007) and 

North America (since 2012). In the Annex VI of the International Convention for the 

Prevention of Pollution from Ships (known as MARPOL Convention) ECAs are are supposed 

to comply with strict limits regarding the emissions of SOx and NOx which made many 

vessels use liquefied natural gas (LNG) as it is more cleaner compared to oil. LNG makes the 

emission of Sulphur, Particulate matters close to zero and the reduction of Carbon dioxide is 

around 20%. LNG is a natural gas at a very low temperature (around – 160 °C) which is then 

used in a liquid form.                                                                                                                   

These new standards were adopted in October 2008. In general existing engines were 

supposed to reduce their NOx reduction by 20 % from 2010, the new engines had to comply 

with the same rule from 2011. Concerning the ECAs, new engines had to achieve a reduction 

of 80% of their NOx reductions by 2016 which represent a content in sulphur of 0,1%.             
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The objective is to achieve 0,05 % worldwide by 2020.  

This thesis will also try to understand how shipping companies measure and communicate 

about their effects on the environment in their annual reports and if they fully meet the 

stakeholders expectations in their practices. 

After an introduction, a methodology review followed by a theoritical background of the 

shipping industry this master thesis will handle the following questions in different chapters : 

What is the level of environmental awareness in maritime shipping ? Aspects such as 

emissions, regulations were analyzed. 

Do carriers communicate efficiently on their efforts to reduce the impact on the environement 

and are the means used precise and accurate enough ? The research was done to get an insight 

of the current state of communication within the industry and to suggest improvements for the 

market. 

LNG is said to be the best alternative fuel : why isn’t it still commonly used? What are the 

main drivers and barriers and how can its global generalization be efficiently achieved ? The 

production process and whole value chain will be explained as well. Opportunities and threats 

of LNG in shipping are studied and recommendations of actions for different stakeholders are 

suggested. 

 

The last chapter will sum up, conclude and discuss the findings of the study. This study 

provides an insight on how the different stakeholders could act and smooth the transition with 

a new fuel for the stake of the industry. 

 

Keywords: sustainability; environment; sea shipping; communication; emissions reduction; 

LNG 
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Abbreviations & Acronyms  

CO2 : Carbon Dioxide 

CCWG : Clean Cargo Working Group 

CSI : Clean Shipping Initiative 

CSR : Corporate Social Responsibility 

DWT : Deadweight Tonnage 

ECA : Emission Control Areas 

GHG : Greenhouse gases 

GRI : Global Reporting Initiative 

HFO : Heavy Fuel Oil 

KPI : Key Performance Indicator 

IMO : International Maritime Organization 

LNG : Liquefied Natural Gas 

MARPOL : International Convention for the Prevention of Pollution from Ships 

MGO : Marine Gas Oil 

NOx : Nitrogen Oxide 

OECD : Organization for Economic Cooperation and Development 

PM : Particule Matters 

SSI : Sustainable Shipping Initiative 

UNCED : United Nations Conference on Environment and Development 

UNCTAD : United Nations Conference on Trade and Development 

SECA : Sulphur Emission Control Area 

Sox : Sulfur Oxide 

VOC : Volatile Organic Compound 

ULBC & ULCC : Ultra Large Bulk Carrier  

VLBC & VLCC : Very Large Bulk Carrier & Very Large Crude Carrier 
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Introduction  

With parts of the globe known as “world’s factories”, it would be impossible without 

containers to move goods from a place to another in a such efficient way. Sea trade is cheaper 

than other modes such as air freight, roads, trains and pollutes less as well. 

In order to stabilize global warming and avoid the temperatures to exceed 2°C by 2100 , 

emissions from sea transportation must also be adressed and must decrease.  

Sustainability is becoming key for multinational companies operating in various markets. In 

the long term, sustainability is synonym of survival for those businesses. But becoming 

sustainable doesn’t come by itself, it requires planificatin, strategy and engagement towards 

some values. 

Companies are becoming more and more aware of their impact on the environment, but they 

don’t always show a lot of transparency to communicate about those impacts or even on the 

efforts made to overcome these challenges. It’s this lack of data that made me want to further 

investigate.  

Environmental communication is increasing due to internal and external pressures and to a 

better awareness making companies join voluntary initiatives. Solutions such as slow 

steaming, and low sulphur fuels have their limits. 

With new rules regarding ships emissions, the shipping industry has no other choice than 

looking for new alternatives to comply with these rules. This report aims to better understand 

the environemental challenges faced by the industry, determine whether carriers communicate 

efficiently and investigate how LNG could be generalized in the coming years. 
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Research Methodology 

The goal of this research is to investigate the current sustainable practices among the sea 

shipping industry; understand how carriers communicate about their actions and kinds of 

challenges they face to do so and finally to understand the potential of LNG as an alternative 

fuel and see how it could be better generalized thanks to the collaboration of various 

stakeholders. 

 

Literature 

The kind of literature used in this thesis includes academic and newspaper articles, books, 

business reports, Internet resources. These sources contributed to give a reliability to the 

information gathered from the interviews. They are secondary data since they are collected 

from existing sources. The literature used in this study was mainly to gather relevant 

information on the current use of LNG as a fuel. 

Interviews 

Personal interviews were conducted in order to get feedback from industry professionals. 

They allowed a good cooperation with the professionals despite geographic issues due to their 

various localisations. Data generated from interviews are typically called primary data ; all of 

them were recorded on a device and then retranscripted in the computer.  By analyzing and 

comparing their answers with the theories from academic articles a good knowledge of the 

business was acquired. Interviews served as support to the literature study done for the Devoir 

Intermédiaire de Mémoire. The knowledge from articles and interviews anchored in the real 

world will help conduct the research. Interviews are useful to have a better understanding of 

the issues and challenges that the industry is currently facing. They enabled to put the ideas 

into perspective and provide a better analysis thanks to a practical knowledge of these experts. 

Data analysis 

In this paper, an analysis of qualitative data was performed in order to answer the research 

questions without any hypothesis being mentioned. These data are nominal and most of them 

come from the analysis of literature and interviews. Some of these collected data are more 

relevant than others, this is why an important phase of reorganization and structuration is 

required. 
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From these summarized data, conclusions were drawn and recommendations for 

improvements were suggested. 

I believe the research to be reliable and meet the academic requirements and standards since 

all the methods used are suitable to provide answers and analysis. All the sources or people 

interviewed  in the paper come from the maritime industry which prevents any bias in the 

analysis. Therefore, the validity of the research was ensured from the beginning. 
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1. Introduction to maritime shipping 

1.1 History of maritime trade 

If maritime shipping is essential today to global trade, its history goes back to the earliest 

times of humanity. It is over 5000 years old and transportation means such as rails or roads 

are relatively new. It’s therefore at the forefront of global development in economical, 

political, social and cultural spheres.                                                                                                                                

Many sources in the literature reveal that boats were used to travel and find food around 

40 000 years ago in the region that we know today as being Australia. [32] 

5000 years ago the first and major routes having been established and are those in the Arabian 

Sea (India-Pakistan). At this time coastal sailing was more developed and since the compass 

was only invented in the 11th century in China, the science of navigation including the 

astrolabe enabling vessels to find their ways in the seas was born in this same region around 

Pakistan. 

During the same time and more consequently in the 1st and 2nd century Romans developed 

their way of trading with an important and efficient commercial fleet, expanding their routes 

as well up to South east Asia. Since Antiquity trade by sea has been intense and growing fast. 

From the 8th century BC, the Greeks colonized the South of Italy and Gaul. Their ships sailed 

around the Mediterranean. In the 6th century BC, Etruscan transported shipments of amphora 

between Italy and Languedoc. Under the Roman Empire at the beginning of our era, Rome 

has a million inhabitants. The city must import a lot of food, including wheat from the 

conquered provinces. The sea and river routes, less expensive and safer were preferred. The 

economic expansion of the Roman Empire led to the development of major ports such as 

Arles, ideally located on the Rhone river.                                                                                        

The ships are usually equipped with a large and central main sail and a wide hull which may 

contain a large amount of goods. Under the empire their capacity can reach 600 tons. 

Navigation is essentially coastal, by cabotage port to port. During winter, traffic is slowed 

down.  Summer winds are good for trips from West to East. About 3 days are needed to sail 

from the port of Ostia to South of Gaul. In order to limit the potential loss of the goods in a 

shipwreck, traders distribute the cargo on several boats. [32] 
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Dola ships were equipped with large jars with a capacity of 3000 liters placed in the hold. 

These tankers were used only for a short period between 10 - 40 BC without anyone knowing 

why they were abandoned so quickly. 

            

                    Figure 1 : Reconstitution of a Dolia ship ; Source : [32] 

Then from the 7th to the 13th century, Arabic people had an advanced knowledge in navigation 

and were able to develop trade between Europe, Africa and Asia thanks to theirs fast ships 

called qaribs and therefore sailed across the seas and not only by the coasts. 

At the end of the Middle Age, during the 14th- 15th centuries the republics of Venice and 

Genoa become wealthy thanks to the trade between East and West. In the North, the hanseatic 

league distributes via the North Sea and the Baltic Sea many sought after products such as 

shoes, fish and wood. Flanders is where fleets from the North and fleets from the South meet. 

The port of Bruges is in a golden age until the 15th century before experiencing silting 

problems. 

In the 15th and until the 19th century came the time for Europe to increase its trade with the 

Americas and bring these products to Asia. In the 15th and 16th centuries, new East – West 

routes open to the Americas, the Caribbean and Asia via the Cape of Good Hope. The 

journeys become more important in the 17th century with the Dutch, French and English. In 

the West gold and silver from America sail to Europe; in the East spices and cotton require 

several trips to India. The Arabian coffee, the Chinese tea and the sugar from the Caribbean 

transform the eating habits of the European nobility and bourgeoisie.  
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East Indian companies were created by many European countries, they can be considered as 

the precursor of the colonization and the most influential was the Dutch East India Company 

with a certain monopoly on spices. The Dutch trading fleet was prevalent from 1600 AD to 

1650 AD. Between 1700 and 1945 the British Naval Domination was very important. All the 

East Indian Companies disappeared in the second half of the 19th century due to 

bankruptcy.[32] 

The evolution and the changes of the merchant shipping were less important in the first 3-4 

millenia compared to the last 200 years. In the 19th century, the settlement of Europeans in 

Australia, New Zealand South Africa stimulates trade. New maritime trade lanes opened such 

as the one of wool and corn from Australia or the one of cotton and rice from the United 

States. In the second half of the century, clippers and other fast sailing vessels are found in the 

oceans. They resisted well due to their large capacity and their autonomy which are real 

assets. It’s only once the coal supply will be fully organized that the steam cargos will operate 

for good. The colonial trade organized demand for shipping between Europe and its colonies. 

Then the industrialization of Europe lead to a higher demand between Europe, North America 

and Orient. By 18th century the concepts of world market world economy started to emerge 

and the map of shipping included almost every part of the world. The 19th century with the 

industrial revolution was a turning point in shipping history in the sense that an important 

switch was operated from wind and sail to steam powered vessels with no reliance on wind (a 

New York-Liverpool journey by Clipper took between 23-43 days when the same journey on 

a steam ship only required 10 days). Initial steam ships needed about 40% cargo space for 

carrying coal. Communications were also improved with the development of undersea cables 

and other tools like Fax, PCs, LAN & WAN, Inmarsat…. The propellers made the ships more 

seaworthy, the iron hulls added a protection for the cargo and larger ships. [29] 

Other transformations occurred : the fuel changed from coal to crude oil products such as 

heavy fuel oil (HFO). Airplanes replaced the passenger liners due to less cost and time and the 

dvp of bulk transport system as well as containerization of general cargo substituted the tramp 

shipping and cargo liner. 

Between the 19th and 21st century modern shipping has also known major changes. The Suez 

Canal opened in 1869 between the Red sea and the Mediterranean enabling vessels to sail 

from Asia to Europe or the other way around without sailing around Africa. 
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                      Figure 2: Route enabled by the Suez Canal ; Source : [37] 

The Panama Canal since 1914 gave seafarers the opportunity to sail faster between the 

Atlantic and the Pacific Ocean. The expansion was necessary because ships are becoming 

larger. Since the expansion is finished, the ships that can pass through are 3 times larger than 

before. There’s a competitive advantage for the Atlantic-Pacific trade which becomes easier 

thanks to reduced distance and cheaper transport rates. The amount of goods transported 

between Asia and Americas will increase. 

 

        Figure 3 : Panamax & Post – Panamax vessels comparison ; Source :  [40] 
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The American East coast will be more dynamic. The impact is also on the American Gulf 

Coast with its petroleum industry and offshore oil that will access the cheaper Asian market, 

where the need in petroleum products is high. 

The American agriculture will also benefit from the canal ; producers can use the Mississippi 
river and Panama Canal to ship to Asia, impacting American agricultural competitiveness as 
well. 

Before the expansion 16% of the global container fleet was too large to pass. Even after the 

expansion the Panama Canal won’t accommodate the largest vessels. If ships continue to 

become larger and the trend is real, this implies nearby ports to change too. Most ports in the 

American west coast are deep enough but it’s not the case of ports in the East. This might 

create a hub where the nearest deep water ports are in the Caribbean (Freeport, Kingston, 

Cartagena). 

The change in Panama Canal is a real change in geography. 

 

 

                                 Figure 4: The Panama Canal expansion; Source : [38] 
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Common classisfication 

  Tankers 
    
Handysize 10000 - 40000 Dwt 
 Tanker 10000 - 60000 Dwt 
Panamax 60000 - 80000 Dwt 
Aframax 80000 - 120000 Dwt 
Suezmax 120000 - 200000 Dwt 
VLCC 200000 - 320000 Dwt 
ULCC 320000 - 550 000 Dwt 
  

                   Figure 5 : Classification of Tankers & Bulk Carriers ; Source : Atef AMRI                                                                           

Panamax is the optimal size for Panama Canal. 

Post Panamax is the designation of ships that cannot pass through Panama Canal. 

New Panamax is the maximum size that can pass through Panama Canal after its expansion is 
completed. 

To conclude, trade patterns change over a period of time, but the most significant changes 

occurred in the last 300 years. The main reasons for change are: 

- Colonialism 

- Trade in agricultural and natural products replaced by trade in Petroleum, bulk 

minerals and finished goods 

- Suez and Panama Canals 

- Technology Changes: sails to steam engines; iron hulls; navigation and 

communication aids; meteorological forecasting. 

The increasing industrialization and liberalization increase the world trade demand. With 

more than 90% of the world trade being carried by sea (IMO 2012) maritime trade is now 

essential to the carriage of raw materials, manufactured products and effective import and 

export. 

 

  Bulk Carriers 
    
Handysize 10000 - 40000 Dwt 
Handymax 40000 - 60000 Dwt 
Panamamax 60000 - 80000 Dwt 
PostPanamax 80000 - 100000 Dwt 
Capesize 100000 - 200000 Dwt 
VLBC 200000 - 400000 Dwt 
ULBC      > 400 000 Dwt 
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      Figure 6 : Comparison of the main sailing routes in 1860, 1912, 2014; Source : [26] 
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1.2 Containerization 

Background 

Prior to containerization, cargoes were mainly moved package by package and piece by piece 
resulting in an important manual handling, frequent damages and waste of time. Malcom Mc 
Lean, an American trucker observed many inefficient maneuvers in the transportation 
business. In 1955, he came up with a new standardized way of loading and unloading cargo: 
the first shipping container was invented and patented. He bought Pan Atlantic Tanker 
Company and named it Sea Land Shipping. A new business was born and the impact was 
quite significant: the cost of handling and the cost of the products themselves dropped. 

                                         

                                       Figure 7 : Malcom Mc Lean; source : [29] 

Process of containerization: 

1) Products stuffed inside a container are carried by truck or rail to a port. 

2) A crane operator loads the container into a ship. 

3) The ship carries thousands of containers to other ports where they are unloaded. 

4) The containers are secured onto trucks or railcars for transport inland, or moved to the 
port’s yard for shipment later. 

5) At the arrival each container is emptied and can be used again.  

Containerization is a system of intermodal cargo transport that uses ISO standards. The 
containers are reusable, can be loaded on trucks, trains or special vessels and can be moved 
from one means of transportation to another without rehandling the content. The common 
sizes are : 20’ (6,1m ; max weight : 24000 kg),  40’(12,2m ; max weight : 30480 kg), 
45’(13,7m), 48’(14,63m) and 53’(16,15m) . The capacity in terms of containers for a ship, 
yard or a terminal is measured in TEU (Twenty Foot Equivalent Units) or FEU (Forty Foot 
Equivalent Units).  
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Containers can be made of steel, aluminum, plywood or fiberglass. 

The different types of containers : 

Bulk container: Mostly found in 20. Transport bulk such as dry chemicals, grains, sugar, nuts, 
sand… 

                                  

                                                 Figure 8 : Bulk carrier; Source : [31] 

Ventilated container: Mostly found in 20’. Transport items that need to be ventilated such as 
coffee, cocoa… 

Tank container: Mostly found in 20’. Transport liquids such as liquid chemicals, flammables, 
toxic products. 

                

                                            Figure 9 : Tank carrier; source : [33] 

Dry freight: Can be found in 20’ or 40’. It’s a general purpose container. 
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High Cube container: Can be found in 20’ or 45’. Transport over height and voluminous 
cargo. 

Open top container: Can be found in 20’ or 40’. They have a removable tarpaulin for over 
height cargo. Transport agricultural and construction machinery, scraps, rolls of plastic sheet, 
marble slabs… 

Half height container: Transport very heavy cargo such as steel beams or coils of tinplate. 

Flat rack container: Can be found in 20’ or 40’. Transport over width and heavy cargo such as 
boilers, construction machinery, electronic generators, and newsprint machines 

Platform container: Can be found in 20’ or 40’. Transport extra length and heavy cargo such 
as pipes, plywood sheets, rods, steel beans… 

Insulated container: Can be found in 20’ or 40’. Transport sensitive cargo. 

Reefer container: Transport Foods (fruits, vegetables, perishable goods) or Chemicals that 
need to be cooled, freezed or heated while being transported. 

                               

                                    Figure 10 : Reefer carrier; source : [37] 

 

Other types (rare): Collapsible container & side door containers. 
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          Figure 11 : Top 10 world’s containers’ ports from 1970 to 2010 ; Source : [25] 

 

 

                       Figure 12 : Hierarchical ports relations in 2008 ; Source : [23] 
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1.3 Key characteristics of shipping 

                   Shipping industry has existed for thousands of years. All industrialized countries 

owe their affluence to maritime industry such as Europe, USA, Japan… It permeates our lives 

in many ways and allows us to move goods between countries by keeping costs relatively 

low. If we take a closer look at the growth of sea trade: in 1840: 2.107  tons of goods were 

moved by sea ; in 2008: 8.109 tons. 

Today 90 % of world trade moves by sea. Some countries such as South Korea depend on 

shipping to move more than 99 % of its trade. Around 6 million containers move between 

ports annually. 75 % are petroleum products and bulk cargo; 25 % are manufacturing goods 

or consumer products. 

To avoid confusion, ships are defined by law. According to the International regulations for 

prevention of collision at sea (Rules of the Road) the word vessel includes every description 

of watercraft including non-displacement craft, wing-in-ground craft and seaplanes used or 

capable of being used as a means of transportation on water. Shipping is defined not only as 

the commercial enterprise of moving goods and materials but also as the body of ships 

belonging to one port, industry or country often referred to an aggregate tonnage. 

There are many types of possible transportation on water : inland waterways (rivers,canals); 

coastal shipping and international ocean transport (across major seas). The main advantages 

are the low variable costs due to economy of scale and large volumes; short transit time 

possible with shorter port turnaround times; shippers can take advantage of shipping rates. 

The challenges that can be faced are the slowliness over long distance; the time required for 

consolidation; the high capital costs, the security (piracy), the dependency on specialized 

equipped ports.                                                                                                                                

Pipelines are used to transport a limited number of products such as natural gas, crude oil, 

petroleum products, chemicals. The climatic conditions have minimal effects, there are rare 

losses and damages due to leaks, breaks and it provides a high service at a relatively low cost. 

But on the other hand, products must be liquid, liquefiable, or gaseous and the fixed costs are 

high due to the construction of the lines, terminals, pumping stations. 

The main types of  vessels 

Bulk carriers (dry bulk): carry large quantities of cheap bulk materials such as grains, sand, 

ores.                                                                                                                                               
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Tankers (wet bulk): carry any liquid but mostly oil.                                                               

Container ships: carry standard containers                                                                                                        

Ferries or RO-RO (Roll On/Roll Off) shipping: carry road vehicles over relatively short 

distances      

             

                              Figure 13 :  A RO-RO ferry ship ; Source : [28] 

Combination ships (OBO or Oil-Bulk-Ore): multiple purpose bulk carriers that are able to 

carry both liquid and dry bulk products. (Typical ships carrying oil from the Middle-East and 

return carrying ores).                                                                                                                                                              

Barges: flat-bottomed boat built mainly for river and canal transport of heavy goods such as 

sand, coal, timber, equipment vehicles.  
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                                        Figure 14  : A barge on a river ; Source :  [28]                                                                                                                                                

Reefer: carry goods which need to be kept at a special temperature such as frozen food, 

flowers, medicine... 

The actors or intermediaries involved in shipping 

Transport brokers: middlemen between customers and carriers. They find the best routes, 

carriers and negotiate prices. They also prepare documents for customs clearance. 

Freight forwarders: consolidate small shipments from different shippers into large shipments 

to move goods at a lower rate. It’s a faster and more complete service with larger volumes. 

They cover all administrative needs such as documents, customs clearance, insurance… 

3PLs providers: external firms that perform all or part of a company’s logistics function such 

as transport, warehousing, distribution. It allows companies to focus on their core 

specialization without daily interactions with carriers for example. 
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1.4 Stakeholders in the shipping industry 

A stakeholder is an entity (group, individuals) who has an interest in the matter and without 

whose support the organization ceases to exist. Anyone who can affect or be affected by the 

action of a business or organization.  

The stakeholder theory holds that an organization can enhance the interests of its shareholders 

without damaging the interests of its wider stakeholders. It is now widely used to theorize 

Strategic management, business strategy, CSR…  

 

Identify the stakeholders 

Internal: employees, manager, owners… 

External: customers, suppliers, shareholders, creditors, government, societies…. 

Extended: future employees, prospective customers, industry associations, media & press, 

banks… 

 

             Figure 15 : Main stakeholders in the shipping industry ; Source : Atef AMRI 
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Prioritize the stakeholders 

	

	

																	Keep	satisfied										Monitor	(min	effort)	

	Power		

																	Manage	Closely							Keep	informed	

	

																																																																			Interest	

Figure 16 : Prioritization of stakeholders; source : [3] 

Stakeholder strategies 

The power of the stakeholders to effectively influence the government through lobbying is 

dependent on the following strategies. 

 

Building Coalitions 

The effectiveness of lobbying increases when there are more people and organizations 

rallying behind an issue. The strength is in numbers and larger numbers promote a stronger 

overall influence with government. However very large coalitions tend to be divisive with 

pulls in many directions and it would be difficult to development a common position. 

Public mobilization 

Grassroots support from the general public acts as a catalyst to force governments to be more 

receptive. 

Problem/Solution 

Problems presented to government must be accompanied by a workable solution. Successful 

lobbying depends on convincing the government that action suggested by the stakeholders is 

less risky than ignoring the problem. Hence a workable, suggested solution should accompany 

the problem put before the government. 
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Knowledge of governments’ processes 

Government is bureaucratic and process-bound. It helps to have a good knowledge of 

government working, in order to exploit these processes to achieve the stakeholder’s 

objectives in lobbying. For this purpose, employing former government officials to help clear 

bureaucratic hurdles is a common strategy. 

Personal Contacts 

It would help the stakeholders in lobbying effectively if they have personal contacts among 

various levels of government actors such as ministers, civil servants, law enforcement agents 

and legislators. Here too, employment of former government officials helps, by leveraging on 

their former contacts. 

Consistent pressure 

Governments often try to deal with problems by diffusing or obfuscating the issues through 

inaction and prolonged discussion of the problem. Hence the stakeholders need to keep 

continuously focused on the issue for prolonged periods of time.  

Stakeholder Influence 

The ability to implement the above strategies is dependent on the following factors that 

determine stakeholder influence: 

Employment potential of the industry & business 

Bigger industries which employ a large number of people have more say, particularly when 

dealing with issues that may result in loss or creation of jobs. 

Tax Payment Potential 

Industries that pay significant taxes to the federal, provincial or municipal governments have 

a major say, as the governments do not want to upset the tax revenues from these industries. 

 

Visibility 

High profile visibilities of the industry or its involvement in social causes that are popular 

with the grassroots public or media are more likely to gain government’s attention. 
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Influence among key players 

Businesses that have the ability to influence key players such as law makers, politicians, 

media, religious bodies, academia through monetary contributions, advertisement budgets, 

sponsored research…are better placed to obtain their desired outcome. 

Reasons for low influence of shipping industry 

Negligible Employment 

The shipping industry in any development country employs only a negligible number of 

people. Since the shipping industry predominantly employs seafarers from low range 

countries such as Philippines, Indonesia and Eastern Europe it led to an erosion of the 

industry’s local influence. 

Negligible Tax Payments 

Over 90% of the world shipping is registered under flags of convenience, in countries such as 

Liberia, Panama, Bahamas. Thus these businesses pay no taxes in their home countries. This 

once again makes them insignificant power players. 

Low Visibility 

The shipping industry is often un-noticed by the general public or media. Hence the industry 

has a very low visibility and does not get the attention of either the government or the public. 

 

The above factors resulted in the shipping industry losing its effectiveness as a player in 

normal business-government interaction. 
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1.5 Maritime geography and dynamics of world’s ports 

Maritime geography is an important factor in making maritime transport possible.  

Main Features of maritime geography 

Traffic: Most of the routes are East-West routes with short or long hauls towards producers-
consumers locations.                                                                                                                        
Ports: Major ports are found along major routes.                                                                           
Navigation: Navigation takes place on open seas; Narrow Channels; or choke points.                       
Types of ships: They are based on production and consumption types.                                
Operations: everything is done to minimize delays, have low costs and hazard free 
movements of goods. Operational factors to take into account are also canal charges; transit 
time; turnaround time (time for loading and unloading); backhaul cargo; transit in ballast. 

Location and types of ports 

The location of a port will mainly depend on : 

1) Access to sea, major routes, geographical features 
2) The economical activity 
3) The nearby population 
4) The access to hinterland by road, rail, river, air 
5) The political, economical stability 
6) The access to labour and services 

There are two types of ports : 

- Gateway ports : access to large manufacturing or market regions (Hong Kong, 
Rotterdam) 

- Transshipment hubs : intermediary locations for transshipment (Singapore, Dubai) 

 

Ports and globalization 

Global Ports are a component of international relations, instruments of globalization. They are 

dominated by coldly rational considerations, most card of that logic territories where an 

abstract world is emerging, that of profitability, competition, interfaces and networks. 

 

Ports dynamic 

Although relied on natural facilities, ports are human creations, subject to purpose and to 

economic constraints, they live and die and their story turns their uses and importance. 
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Ports may well rely and depend on physical realities: bays, river mouths, water depths, 

fairway but human considerations prevail: near large cities, prosperous economies, 

technological capabilities, logistics quality, accessibility transportation ... 

Ports are voluntary and constructions, increasing as they grow, sometimes at sea as artificial 

islands and their management must balance multiple interests, national, international and 

local, public and private interests which balance is mobile and permanent dynamic. 

The evolution of ports has not so far done away their range of uses: fishing ports, offshore or 

local marina, passenger: the latter category tends to be limited to cruises and ferries in 

relatively short distance, transportation long distance mass having been picked up by the 

airline. 

The sports strategic importance remains more dependent on geopolitical considerations of 

their own abilities. Thus in the Channel, Louis XVI followed by Napoleon undertook to 

develop the naval base at Cherbourg and decided to build a huge artificial harbor. But it still 

had little major role after the landing in 1944 to the logistics supply of the Allies. Coastal 

areas in the world are studded with naval bases of various types, discrete, inaccessible and 

highly secure. Their network is permanently dominated by the US. 

All databases share a strict public control and the culture of secrecy about their activities 

which opposes the dynamics of major commercial ports. 

 

Goods and global ports 

The world's busiest port has an internationally important traffic, and from other continents. 

Their appearance, development and geographical distribution are closely linked to the growth 

of intercontinental trade in goods, to which it is clear that economic globalization has given a 

powerful impetus and always moving. We know that over 80% of the physical flows of goods 

are carried by sea. Thus the proliferation and expansion of these port areas to multiple use 

characterized the emerging powers, especially Asia and primarily China following the path of 

major sea routes. These port areas, maritime mid-mid-land is not confined to the coastal strip 

but innervate whole hinterland and belong to an industrial and commercial world traffic-

related physical property of any kind: raw materials, processed products. 

The world's busiest port and are the joints of world merchandise trade in locked containers in 

transit, nodal element of the global industrial world. The complexity of port areas has 

increased along with their diversification. There is a digest of human activities, from the most 

modest to handling the most advanced IT organization through the most imposing 
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mechanization but also the virtuous trade to the most transgressive various trafficking (drugs, 

prohibited materials of any kind ) peaceful uses to violations of local or international security. 

The vulnerability of ports as an entry point on the territory as transit to uncertain destinations 

and is an ongoing problem made more far by contemporary threats, organized crime, 

terrorism and proliferation of weapons of mass destruction. 

Global Ports are interfaces and networks at the same time. 

 

Interfaces 

Their growth is accentuated by the general trend of human populations to concentrate near the 

coast. Interface again men and objects that come and go, floating around, and those who are 

permanently: equipment and workers. It is a place of contact between nomadic and sedentary 

which add physical, industrial, utilities and private, and all sectors of the economy as the 

administration. 

contact area, they are also a point of bursting operate as the conversion of maritime transport 

in land transport, connected by road or rail or channels to more or less distant final 

destinations. 

This ability to remotely innervate is a measure of the importance of ports, depending on the 

density and the expansion of activities they generate. Some ports that are not global, have 

only regional importance, their other regional destinations can be international from the users, 

the largest global because they are welcome and exported towards several countries or even 

continents. These scales define a hierarchy of ports, always mobile hierarchy as dependent on 

their attractiveness. This attractiveness depends on many considerations: quality of equipment 

and management, cost of users and services, ease of access, reducing the duration of the call, 

rapid diffusion of products, level of general economic activity host countries, adaptation to 

emerging technologies or practices ... the dynamic port is in the short and long term interface 

because globalization redistributes the cards, roads exchanges and paths to prosperity. 

Networks 

Global ports are connected to each other while they are in competition with each other. They 

become objects of international relations, transnational and inter-state. 

Why this network united by common problems did not fall for global governance subjecting it 

to a minimum of common rules on the modalities of access to ports, pilotage, insurance, the 

quality of ships and crews? 
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Why globalization does not she engendered global governance ports promising social 

protection of seafarers, the environment, ship safety regulations, uniform management of port 

activities? 

As we know, shipping is often the most disadvantaged socially and technically: ships out old 

and poorly maintained, composite crews, proletarians and poorly trained subjected to forms of 

exploitation. The prospect is highly illusory because of the double pressure of territorial 

sovereignty and market imposing free competition between ports. 

The phenomenon of flags of convenience is too entrenched and supported by powerful lobbies 

to be given up and we know he can play down the technical, social and environmental. 

Competition between ports leads territorial states not to be too fussy or risk seeing the ships 

choose other transit ports, and therefore the competition with its profitability requirements 

outweigh the common regulations. 

 

The priority is given to efficiency. 
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2. 	Environmental awareness in maritime shipping 

2.1 Emissions 

More than 90% of the global trade occurs at sea. [39] If sea shipping compared to air freight 

or road and train transport is well known for being environmental friendly or the means of 

transportation that pollutes the less, the pollutants emitted by ships are noticeable. Most of the 

activities at sea happen less than 500 km away from the land where costal population can be 

important. There’s no doubt of the perception of the pollution form the vessels by these 

populations. 

The main harmful emissions are: Carbon Dioxide (CO2), Nitrogen Oxides (NOx), Particulate 

Matter (PM) and Sulphur Dioxide (SO2). These components can damage our health and 

ecosystem. 

Carbon Dioxide 

CO2 is a greenhouse gas directly involved in global warming. Carbon Dioxide is the most 

important pollutant responsible of global warming due to greenhouse gases. These 

greenhouses gases made the temperatures dramatically increase especially after the 

industrialization with the importance of global trade. Between 1990 and 200 the maritime 

industry registered the highest increase of GHG emissions compared to the other industries. 

Studies reveal that in 2007 international shipping was responsible for approximately 14% of 

all the CO2 emissions in transportation. Forecasts made by experts are quite alarming: 

according to them the emissions will potentially increase with the fuel consumption. If no 

measures are taken, the emissions of CO2 might be 20% more important in 2020. 

Emissions of greenhouse gases need to be reduced by at least 50% by 2050 to avoid the 

temperatures to keep rising.[5] 

Sulphur Oxide : SOx 

Sulphur oxide  generates smog, acid rains, loss of flora and fauna, toxic metals into soil 

solutions. Vessels emissions are responsible for almost 10% of the global Sulphur Dioxide 

emissions according to many studies. In Asia the situation is even more alarming since 

Sulphur emissions from vessels account for 12% of all the sulphur emissions. 
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Nitrogen Oxides : NOx 

Nitrogen oxide cause acid rains, eutrophication which change the biodiversity and can cause 

drought. Around 15% of NOx emissions are emitted by sea industry. 

 

Particulate Matter : PM  

 

Particulate Matter are responsible of asthma, heart conditions, premature deaths but have also 

environmental damages through the reduction of biodiversity, and the increase of water 

acidity. They are emitted due to the burning of fuels. Different kinds of Particulate Matter 

exist but the ultrafine one is the most dangerous and turns out to be the kind that is mostly 

emitted by ships. 

 

2.2 Regulations 

Official legislations towards a greener industry come either from governments themselves or 

from international institutions like IMO. 

National laws include for example : 

The Canadian Environmental Act of 1992 

The China Green Securities Policy of 2008 

The US Reporting Greenhouse Gases Rule of 2009 

The Spain Sustainable Economy Law of 2011 

The France Grenelle Articles of 2012 

The list is not exhaustive, Since 1st July 2015 there’s an air pollution control for ocean going 

vessels in Hong Kong which are over 500GT and anchored or moored in HK waters. These 

vessels must comply with a fuel quality that doesn’t exceed 0,5% in sulphur content. This 

measure if not respected can lead to a penalty of 200 000 HKD and 6 months of prison. 

Excluded are river trade vessels, government vessels, vessels entering Hong Kong in an 

emergency. 
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We must note that the Kyoto Protocol established by the United Nation in 1998 doesn’t 

include pollution from sea shipping. Emissions are essentially present in the Annex VI, 

Chapter 4, Regulations 19-23 of the MARPOL Convention since 2005.  

This text deals with most of the previously mentioned pollutants which are Nitrogen Oxide 

(NOx), Sulphur Oxide (Sox), Particulate Matter (PM). Also covered by the Annex VI of the 

MARPOL Convention are the Volatile Organic Compounds (VOC) and refrigerant gases. 

Carbon monoxide and Carbon dioxide are currently not covered by MARPOL. It’s the same 

text that specifies the requirements in the special zones known as Emission Control Area 

where pollution reduction must be intensified according to IMO. 

But there’s no doubt that IMO is concerned with greenhouse gases since the organisation 

estimates that if nothing is done, the CO2 emissions might increase by up to 20% in 2050. 

IMO officially published the pillars and areas where innovative solutions need to be found. 

Those are : air pollutants and GHG emissions, energy and fuel efficiency, waste and water 

management, discharges, ship design and invasive species. 

The IMO’s pillars for a sustainable industry are : environmental awareness, energy efficiency, 

technology innovation, education and training, security and anti-piracy, traffic management, 

infrastructure development, and global regulatory standards. 

To handle GHG emissions, IMO established procedures and policies aiming to reduce them. 

There’s an Energy Efficiency Design Index (EEDI) that fosters technical improvements on 

new ship designs to decrease energy consumption. Suggestions are low carbon fuels such as 

LNG), renewable energy, power, hull and superstructure and speed. A Ship Energy Efficiency 

Management Plan also encourages current vessels to improve their operations by setting 

systems on board to improve voyage planning, speed optimization… 

IMO also want to raise a general awareness that can be achieved through collaboration such 

as training of crews, assistance to developing countries… 

 

The Emission Control Areas (ECAs) also known as Sulphur Emission Control Areas (SECAs) 

are situated in the Baltic sea (since 2006), North Sea (2007), North America (2012). The 

American ECA includes both sulphur and nitrogen reduction. 
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Since 2008, the IMO adopted stringent new standards : from 2010 the existing engines had to 

achieve a NOx reduction by 15-20%; the new engines had to achieve a 20% NOx reduction 

from 2011 and a 80% NOx reduction in the ECA by 2016. 

                     

              Figure 17 : Existing and potential Emission Control Areas ; Source : [40] 

  

      Fuel quality standards in terms of Sulphur Content (Global vs ECA) 

                                        Global            ECAs 

Earlier                              4,5 %            1,5% 

July 2010                          4,5%            1% 

2012                                  3,5%            0,1% 

2015                                  3,5%            0,1% 

2020                               0,05%             0,1 % 

Figure 18 : Fuel quality standards ; Source : Atef AMRI 

	

The measure edited by MARPOL apply to all kinds of vessels more than 400 GT (bulk 

carriers, tankers, container ships, general cargo ships, gas carriers, reefers). 
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2.3 The current voluntary initiatives : a state of the art 

Sea shipping is facing today an increasing amount of pressures from internal and external 

stakeholders leading to major changes in terms of environmental actions and also on how 

business is conducted. 

The increase in transparency is not a trend any more it’s a real demand from consumers and 

must make professionals more aware of global warming, rise of sea and ocean level, safety at 

sea, local impacts, energy efficiency, waste management, etc 

This current environmental awareness can also be seen as an opportunity in terms of 

diversification for the companies. It enables them to think more strategically on their 

environmental performance and with a long term vision. They can improve their brand image, 

become more efficient by decreasing certain costs, include new markets… 

This chapter wants to explore the different initiatives that exist linked to CSR and more 

specifically to environment. Their core subject and goal are explained to understand how 

shippers are acting to improve the impact of the industry and making it as responsible as 

possible while still being competitive. 

 

• SSI : Sustainable Shipping Initiatives  

The SSI is an organization whose aim is to explore innovative techniques and practices to face 

the environmental challenges in a medium to long term vision. It communicates on how 

crucial these new practices are for the good performance and sustainability of the sea 

shipping. 

The members are NGOs, shipping companies, ship owners, builders, classification societies. 

By working with all these stakeholders, SSI hopes to gain influence and make governments 

change policies. 

Its researches and study cases include studies on energy reduction, voyage optimization, 

future types of lubricants…[45] 
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• CCWG : Clean Cargo Working Group  

CCWG is willing to help its members (shippers) to have a better performance mainly through 

reporting their fleet’s data. It’s one of the only initiative that encourages the share of 

information and a greater communication between shippers and ships owners. 

Its members can have access to various innovative tools : they can for example calculate their 

carbon footprint and see how their competitors are doing or measure their emissions. The 

metrics provided by CCWG help professionals for evaluating their environmental 

performance. It’s also an interesting database on each vessel and its annual environmental 

survey encourages leading companies to improve their practices.[46] 

 

• WPCI : World Port Climate Initiative  

Ports members of the WPCI are willing to redefine the current environmental standards. They 

developed a Ship Rating Index that indicates the ships which have a good performance in 

reducing their emissions especially when the efforts are more than the one required by the 

IMO.  

WPCI is getting interested in the use of LNG as a fuel and has created a working group for 

enhancing the communication on LNG and identification of the potential risks.[50] 

 

• The WOC : World Ocean Council 

The WOC wants to spread and improve the knowledge of the issues faced by oceans through 

sustainable actions. Its members include not only actors of sea shipping but also tourism 

professionals, oil or gas companies; banks and insurances; academics… 

The aim is to provide a better understanding what is going on and come up with scientific 

solutions. The topics of research of the different working groups include: ship recycling, 

invasive species, water management, animals protection…It’s about finding practical 

alternatives.[53] 
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• The CSP : Clean Shipping Project 

The CSP has an Index called the Clean Shipping Index which can be used as a tool by cargo 

owners to know more about a given carrier or shipping companies to compare their 

performance in terms of environmental efficiency. The CSI is an interesting database with 

data from around 2000 ships from different shipping companies and container owners.[51] 

 

• Green award 

A vessel can receive a Green award which is a certificate stating that the ship has positive 

environmental actions that are superior than what the legislation asks for.[49] 
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3. Communication on sustainability in the maritime shipping industry 

3.1 Introduction 
 

This part of the thesis aims to discuss the current way of communicating about sustainability 

in the maritime industry. As seen in the previous part of the work, information about the way 

maritime carriers communicate about their efforts and commitments is quite rare and often 

superficial. I was also curious to learn more about the way companies are address long-term 

sustainability goals within such a volatile and opaque environment represented by the 

maritime industry. Besides only a very few studies have been made on sustainability in the 

shipping industry minimal and less more about the communication.  

 

Sustainability is a topic that has emerged the last few years, resulting from environmental and 

social discussions leading to political pressures actions at a global level. Today, companies 

see sustainability as an important topic linked with performance and necessary to survive in 

the long term that also requires several processes. Environmental sustainability is linked to an 

organization’s dependency and relations with the natural environment. It covers many topics 

from energy use, emissions, to production of waste. Publication of reports has been adopted 

by a large number of corporations to let know what is being done and will be done in the 

company to address these issues. 

External pressures and an increasing awareness on the potential environmental damages lead 

to these frequent reports which today not only concern environmental aspects but also social 

ones. 

Sustainability reports are now the most common documents issued by companies to inform 

about their positive actions. More than 14000 reports were published by more than 5000 

companies according to the Global Reporting Initiative (also known as GRI), and the trend 

will continue to rise.  

It seemed important to know why companies communicate about sustainability the way they 

do and how this can be improved in the coming years. 
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3.2 Methodology 
 

We will first see the main practices used by professionals to communicate through their 

annual reports and try to determine how they position themselves in terms of their competitors 

and clients. We will then try to determine the main challenges faced by shipping companies. 

Suggestions for improvement will be made after the analysis. 

The study was focused on the ten most important maritime companies, which should give a 

good representation of the industry because these ten carriers have activities across all regions 

around the world. 

 

The sustainability reports issued by these 10 industry leaders from 2010 to 2014 were 

analyzed and compared to have a good insight on their actions in terms of sustainability 

communication. Content analysis was performed on reports issued by the top 10 container 

carriers starting with annual reports published in 2010 and ending with reports issued in 2014. 

Apart from these publications was information also found on companies’ websites, or press 

articles.  

 

 

Before the analysis of these reports, it seemed important to determine the main characteristics 

of today’s sustainability communication. Shipping companies have not always communicated 

the way they do today about their sustainability efforts, the last few years were characterized 

by some changes. 

It’s interesting to notice that the number of reports in the field of sustainability has 

significantly increased: from around 50 in 1990 to more than 48,000 in 2014 according to 

GRI’s data. These figures show that corporations consider it more important and as a must-

done task and that time and resources are to allocated to that. Increasing regulations also play 

a role in this increase. 

Communication is more frequent in multinationals than in SMEs and especially those whose 

headquarters are located in OECD countries but practices from non-OECD members such as 

India, and Brazil has also emerged the last few years which gives an interesting dynamic to 

the activity. The particularity of SMEs can be explained by the fact that they have lower 

visibility, resources and return on investment for these actions. 
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For those companies that actually release publications about their efforts, the quality of these 

papers is low: the most important issues are sometimes not addressed, like the exact  

environmental impacts of the industry and its dependence on non-renewable energies. The 

update of these publications from one year to another should also be taken into consideration. 

 

		 Carrier	 Total	TEUs	 Headquarter	 Market	Share	
1	 APM	Moller	Maersk	 3,176,562	 Denmark	 15%	
2	 Mediterranean	Shipping	Company	(MSC)	 2,806,101	 Switzerland	 14%	
3	 CMA	CGM	Group	 2,172,812	 France	 11%	
4	 COSCO	Container	Line	 1,549,424	 China	 8%	
5	 Evergreen	 975,767	 Taiwan	 5%	
6	 Hapag	Lloyd	 932,236	 Germany	 5%	
7	 APL	 606,865	 Singapore	 4%	
8	 Hanjin	Shipping	 585,309	 South	Korea	 3%	
9	 CSCL	 572,517	 China	 3%	
10	 MOL	 520,254	 Japan	 3%	

 

      Figure 19 : Top 10 Carriers : Geography & Market Share (2015) ; Source : Atef AMRI 

 

The 10 most important carriers in terms of TEU volume represent more than 60% of market 

share. The 3 first ones tend to charter more vessels than to own them. 

Actors who have around or less than 1% market share can still be in activity and operate a 

profitable business.  

 
3.3 Analysis of reports 

 
                

		 Carrier	 Current	practice	
1	 APM	Moller	Maersk	 Report	of	Sustainability	
2	 Mediterranean	Shipping	Company	(MSC)	 Website		
3	 CMA	CGM	Group	 Report	on	emissions	
4	 COSCO	Container	Line	 Report	on	Sustainability	
5	 Evergreen	 Website		
6	 Hapag	Lloyd	 Brochure	on	CSR	
7	 APL	 Annual	Global	Report	
8	 Hanjin	Shipping	 Report	of	Sustainability	
9	 CSCL	 Social	Report	
10	 MOL	 Environmental	report	

              
               Figure 20 : Sustainable practices of top 10 carriers ; Source : Atef AMRI 
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The indicators chosen to analyze the reports are commonly used indicators in sustainability 

practices.  

 

Compliance with the GRI Index 

 

When in phase with the GRI, shipping companies usually include a table in their publications 

informing the readers to which GRI indicators a given information might refer to. It’s an 

interesting information showing a company’s interest and motivation in measuring its own 

measure with the GRI standards and its interests in going further than these existing standards. 

 

 

Comments from stakeholders 

 

The presence in a report of opinions from external actors regarding the sustainability policy of 

a company. It can take various forms: comments, dialogues, interview. 

This presence is interesting because it demonstrates an engagement from both sides: the 

stakeholder is valued and the company is open to critics.  

 

KPIs : key Performance Indicators 

 

The use of KPIs demonstrates a certain company’s maturity in sustainability’s practices and a 

motivation to measure its performance. KPI have the advantage to initiate actions taken by a 

company and to be tracked over time. 

 

Existing Audits 

 

Professional audits are a growing practice, these evaluations by independent companies can 

say a lot about a company’s processes. It assesses the transparency and willingness of a 

company and provides ideas for improvements including in strategic areas. 
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Presence of a Reporting Cycle 

 

A reporting cycle shows a real willingness to measure sustainability over years. It requires 

discipline and commitment from a company and enables to compare practices and 

performance from a year to another. 

 
 

 
        Figure 21 : Indicators on the studied reports emitted by carriers ; Source : Atef AMRI 
 
First, the quantity of publications on sustainability effort has significantly increased starting 

2011.  

The practice evolved in an interesting geographical way: the efforts on communication started 

in Japan with MOL in the 2000s, moving to Korea with Hanjin Shipping and to China with 

COSCO, CSCL. It’s only around 2010 that the practice reached Europe with Maersk and then 

Germany, France, Switzerland. It’s interesting to see how a regional leader was each time 

followed by others and how competition had impacts. Sustainability communication became 

mature around 2008 with the Danish leader Maersk.  

 

More than half of companies are using GRI, KPIs and regular cycles. 

Only a few include stakeholder comments in their publications, and proceed to audits. 

 

 

Reporting cycles were done by every company issuing more than one annual report. There’s a 

consideration of a long-term investment for these companies. 

		 Carrier	 GRI	Index	
Stakeholders	
	Comments	 KPIs	 Audits	 Reporting	Cycle	

1	 APM	Moller	Maersk	 x	 		 x	 x	 x	
2	 Mediterranean	Shipping	Company	(MSC)	 		 		 		 		 		
3	 CMA	CGM	Group	 		 		 		 		 		
4	 COSCO	Container	Line	 x	 		 x	 x	 x	
5	 Evergreen	 		 		 		 		 		
6	 Hapag	Lloyd	 		 		 		 		 		
7	 APL	 		 		 		 		 		
8	 Hanjin	Shipping	 x	 		 x	 		 x	
9	 CSCL	 		 		 		 		 x	
10	 MOL	 x	 x	 x	 		 x	
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Stakeholder comments were only found in reports released by the Japanese companies. It’s 

perhaps a cultural aspect to involve external actors. 

 

Audits only appeared on audits released by COSCO and Maersk Line. This can be explained 

by the important size of these carriers. They can afford more resources on their 

communication.  

 

Most of the studied companies did well on the participation to GRI and the use of KPIs.  

 

3.4 Questionnaire 
 
Since public information was very limited, the interview of different industry professionals 

was also conducted in order to perceive their feelings about the communication practices in 

the industry and the main aspects they would like to see differently in a near future.  The 

objective was also to state how voluntary initiatives were mixed with business practices. 

Suggestions for improvement are based on the analysis of all these elements.. 

 
 

		 Carrier	 Name	 Position	
1	 APM	Moller	Maersk	 John	Kornerup	BANG	 Head	of	Group	Sustainability	
2	 Mediterranean	Shipping	Company	(MSC)	 Camille	BERTHELOT	 Environment	Cargo	Manager	
3	 CMA	CGM	Group	 Julien	TOPENOT	 Global	Environment	Manager	
4	 COSCO	Container	Line	 Filza	MELEAH	 Logistics	Specialist	
5	 Evergreen	 YU	Ting	CHEN	 Logistics	Coordinator	
6	 Hapag	Lloyd	 Erika	SAGERT	 Director	of	Sustainability	Management	
7	 APL	 Jorge	TRAK	 CSR	manager	
8	 Hanjin	Shipping	 John	RANDALL	SMITH	 Environmental	Officer	
9	 CSCL	 Jack	YANG	 Associated	Director	
10	 MOL	 Roxana	SUCIU	 Environmental	Senior	Expert	

 
                          Figure 22 : Interwiewed professionals ; Source : Atef AMRI 
 
 
How do the current voluntary initiatives address environmental issues? Do they interact more 
or less with international institutions? 

Do these initiatives complement the legal regulations? 

What are the main areas of convergence today? What are the main areas of divergence today? 
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What are the environmental concerns that carriers should address in priority? 

What do you think of the way your company communicates on environmental topics? 

What can be improved in the way carriers communicate on their sustainability efforts? What 

are the main drivers and barriers for communicating efficiently today? 

Is LNG  the most sustainable alternative according to you? 

 

 

3.5 Findings  

 
Results show that all the people who were interviewed knew about CSR whether from press 

publications or their own knowledge. 

 

For some stakeholders the fact that the maritime industry is a mostly privately owned service 

sector is a reason making the requirements less strict. 

But there’s a feeling that the industry is catching up on those issues towards better 

improvements than in close sectors such as port operations and air freight which are far away. 

 

• Factors making communication difficult:  

 

The industry never had a good relationship with media because of the negative image it 

usually has on media which made the industry reluctant over many decades to communicate; 

the efforts made to communicate are not supported internally by enough resources. Industry 

regulations and complex vessel ownership were also mentioned. When costs and return on 

investment are not clearly foreseeable companies are not inclined to improve their 

communication. Some companies also fear negative impacts in terms of reputation or legal 

issues. Finally adequate indicators and data are not found easily. 

The different mandatory national laws can be a problem for companies who operate in many 

countries and may prevent a cohesive communication: coping with a variety of standards can 

be difficult. The voluntary actions are also fragmented as seen in the previous part of the 

thesis. Let’s also notice that the sector is still quite fragmented, and the open registry system 

is seen by certain actors as a paralyzer because the industry finds it difficult to internalize the 

costs associated with open registry into sustainable practices. 
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1) Regulations 

 

Maritime regulation is not the same as other transport industries because it’s not doing 

business in a single country but in international waters. National laws apply when a vessel is 

in a country’s port for loading and unloading operations. 

International laws do exist by IMO but are not always systematically enforced by a country 

even if it’s a member state of the IMO. Besides IMO doesn’t have large powers in terms of 

sanctions. 

 

The professionals I interviewed believe that regulations are not hard enough to convince 

companies to apply more sustainable practices. 

Korea for example is an IMO member since the 60s but only started paying attention to 

enforce regulations in its national laws around 2010 . 

Another problem and contradiction of these IMO regulations is that they are aimed to be 

enforced on national waters but are not effective on international waters where most of the 

carriers move their goods. 

 

Besides the fact that sea carriage is often seen as the most environmental friendly means of 

transportation put less pressure on the industry than air , rail or road transport to communicate 

on its environmental impact. 

 

Others note that it took a lot of time for transparency to be accepted among carriers who 

didn’t see the point of sharing information about what was not required by the regulations in 

the first place. Companies were busier trying to be in line with the regulations and did not 

take time to consider sustainable aspects of the business. 

 

The low power of today’s regulations is still an obstacle to consider.  
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2) Vessel Ownership 

 

Every vessel is different, it can be the property of a financial institution, managed by an 

organization whose headquarter is in a given country but registered in another location. The 

operation of the ship can be made by an independent company. 

Vessel owners can remain anonymous by only communicating the name of the company. A 

company can officially be registered as the owner of a ship which makes fear a willingness to 

hide corruption, or legal facts.  

 

This diluted ownership makes it difficult for stakeholders to perceive the responsible actors or 

even be able to provide reliable information when asked. Besides it’s very common that a 

company only owns a part of the vessels of the fleet, the rest being chartered which has an 

impact on operations by reducing responsibility or control on ships. The sentence “do not say 

to a captain’s vessel what he’s supposed to do” is quite famous. It’s not possible to be aware 

of everything that happens on a chartered ship, when you use ships that come from 

independent owners, you feel less concerned to figure out the environmental impacts of these 

ships. Another thing important to know : in chartered vessels it’s often not known by the 

carrier what’s inside the boxes. With that said, sustainability is not the first priority in this 

schemes. 

 
 

3) Negative image on media 

 

Professionals are all agree that the lack of sustainability communication has something to do 

with the rare presence of the industry on media. But they also believe that the most 

sustainable companies are those that are willing to communicate with media. The fear is due 

to the feeling that media are here only to talk about negative facts such as accidents at sea or 

natural disasters. 

Another professional talked about its hierarchy’s fear to have to talk about corruption in the 

industry if the media came to close from its company. 
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4) Low interaction with the public 

 

Sea shipping companies not only have little contact with media but also with the general 

public. Customers don’t get to see the vessels unlike trains or trucks.  Not all the professionals 

agreed on this obstacle : there are important oil or gas companies which are also quite far 

from having direct interactions with the public but are much more advanced in their 

sustainability communication practices. 

 

 

5) Flags 

 

It’s mandatory for a vessel to have a flag, this flag is the country where the ship is officially 

registered. A ship can in theory ask for being registered in the country of its choice, as long as 

the country is an open registry and that the national laws of this country are respected by the 

ship : this is referred as Flag of Convenience. This practice is not without consequences : 

owners want to register their ships in states where registration is cheap and taxes are low but it 

turns out these states are not the most responsible. 

Today more than 70% of the worldwide fleet sails under a flag which is not from the country 

of the ship’s owner. The most popular countries are Panama, Liberia, Bahamas… 

 
                          Figure 23 : The main Flags of Convenience ; Source : [25] 
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6) Low resources 

 

The creation of work teams dedicated on sustainability is only very recent and some 

companies still do not have them. Large companies can afford to hire specialists on the matter 

but others need to see sustainability as a strategy and asset. Professionals all agreed on the too 

low resources given to these issues. Besides shipping companies could not afford because 

they only had teams communicating on safety and were therefore not able to focus on a new 

topic. 

 

• Motivations for companies to communicate:  

Besides the regulations requirements companies also think they should be in harmony with 

what is considered as socially acceptable by our society and they believe in the long term 

benefits of these efforts in terms of facilitation to determine an adequate environmental 

strategy and keep a good visibility on goals and targets. Transparency and better reputation 

play also a role in the efforts taken by the company. 

 

 

• Factors making the communication easier:  

Pressures from certain stakeholders (NGOs, clients…) and from the index of sustainability. 

Communication made by the competition can be stimulating in order to remain at a leading 

position.  

 

 

1) Accidents at Sea 

Apparitions of the industry on media are rare and it’s often when an accident occur because 

the risks of pollution are clearly identified in this case. 

Accidents or disasters at sea are not considered by the professionals as something that makes 

the industry communicate. If the products that were transported were those of a famous brand, 

it’s the brand who will be more exposed to the public and who will be willing to take 

measures. 
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2) Regulative measures 

 

MARPOL’s guidance on emissions led by IMO have made the industry more aware of the 

efforts it has to make, many regulations were issued in the 2000s such as the International 

Convention on Standards of Training, Certification and Watchkeeping for Seafarers; Hong 

Kong Convention (ship recycling; Convention for the suppression of unlawful 

acts…Environmental issues are addressed but not only with also safety, employees well-

being, etc 

Regulations have a limited effect because they can make companies want to focus more on 

following the established rules than on communicating about it. What they surely do is to 

provide standards helping shipping companies to compare and boost their performance 

against each other. 

 

 

3) Customers 

 

Customers themselves are becoming more and more aware of the importance of sustainable 

operations is running a business. Container shippers have more pressure from these actors of 

the chain especially when they are part or members of voluntary sustainable initiatives. When 

customers decide to apply strict rules to their suppliers and carriers, shipping companies have 

to comply with them because they know those customers will first look for information in the 

public communication released by the company on its sustainability efforts. Many customers 

don’t have a clear idea of the impact of sea transport or tend to minimize it; they used to pay 

more attention to areas such as procurement. 

Since global brands are being very careful about delivering goods through a green supply 

chain, shippers had to communicate about their emissions. We can imagine the importance of 

this pressure in the sense that a carrier usually takes care of the transportation of multiple 

customers. 

Pressure from customers is leading to more dialogue with them and transparency in the way 

companies communicate about what they do. 
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4) The increase in voluntary initiatives 

 

There’s a link between the information needed by these organisation and the communication 

improvement of a company because in order to be a member of one of these initiatives 

shipping companies need to prove what they are doing in the topic. To join the initiatives 

shipping companies had to synthetize their current actions and it’s a good way to analyze 

what’s being done and what’s need to be further developed. 

They develop internal tools and start thinking more strategically about the next move. 

 

5) The competitive environment 

 

Now that we know regulations regarding sustainability will increase, all actors see it as a 

strategic asset to be a leader in this field compared to other companies operating in the same 

business. Keeping a step ahead in terms of sustainability becomes crucial.  

 

 

What can also be observed from the feedback of the different interviewees : 

 

The industry tends to put too many efforts on environment, certainly because it’s the area 

enabling the most important cost reduction in a medium to long term range but we must not 

forget that CSR include much more topics. According to another interviewee, it’s about to 

change with the creation of new collaborative initiatives such as the Maritime Anti Corruption 

Network. 

 

There’s is still a lack of harmony. Many interviewees spoke about fragmentation within the 

initiatives undertaken; a company might not know which initiative is the most adequate for its 

business. It’s important and it’s starting to be so that companies and initiatives work closely 

together in order to make the most of the data that are shared. 

 

The directives of the IMO don’t always go far enough, and it’s crucial for the shippers to go 

beyond the minimum legislation. For many the regulations of IMO are completed by the 

voluntary initiatives which can help to implement them better and understand them fully. A 

good combination of voluntary initiatives with the legislations can help shipping companies 
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have a better understanding on their direct impacts ( pollution, oils spills, ballast water…)  

and indirect impacts (local communities, piracy…) 

 

 

This is why : 

 

Innovative and technologic tools must be developed 

The implementation of regulation must be facilitated with transparency 

Collaboration and engagement from various stakeholders is needed, other sectors than 

maritime shipping must feel concerned and join the debates and actions. 

 

3.6  Recommendations 

The research revealed an important lack of collaboration and coordination among the different 

actors involved. This is not very surprising since maritime shipping is a complex industry 

with national, regional and international legislations. 

It’s important: 

To achieve an efficient collaboration and coordination to make the maritime industry remain 

competitive and sustainable with the participation of all the stakeholders.                                          

To prioritize and harmonize the actions to undertake whether they are voluntary initiatives or 

regulations. If convergence is not found, the industry will face important confusion and 

incoherence. 

To have a common long term vision for a sustainable industry.                                                                 

To come up with common metrics and tools. 

What can be done : 

The Creation of an International Sustainability Center dedicated to research in sustainability 

and in conducting test projects. Its aim would be to create a global toolkit. The Center would 

result from a collaboration of IMO, shipping companies and all involved stakeholders. 

The center could be consulted by all the stakeholders to be aware on the best practices, the 

risks and opportunities. It would provide metrics to measure performance. 
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Leading companies could use the center support their strategies, smaller structures could use 

it as a guide. All the actors could be aware of the current best practices, and what are the 

trends among the customers and other actors. 

Projects and study cases could be run under the Center enabling effective collaboration within 

the industry and an efficient network. 

 

To most of the respondents, the efforts made to communicate on environmental emissions and 

health and safety are good but there’s still a large area for improvement.  

   

The fear of media should also be addressed to accept it in the corporate culture by different 

means such as involving top and down management to come up with solid business cases in 

order to get the resources that are currently lacking; hosting seminars about the efforts made 

on sustainability and hosting the media at these events. These actions also involve a great 

amount of transparency from the companies and a necessity to talk about the social and 

environmental damages. Carriers should be more transparent on certain issues, such as 

lobbying. 

Joining industry associations might be the first steps to overcome these challenges. 

Carriers need to show to the stakeholders that their sustainability efforts such as how fuel 

consumption can impact their operational success. 

 

A solution might be the consultation of carriers during the national law making process. Law 

makers don’t have the sufficient expertise and knowledge of the industry and that’s why a 

collaboration might be a good start. 
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4. LNG : the best alternative green solution 
To comply with the strict regulations set by MARPOL in ECAs on ships emissions, ships 
owners are considering the use of LNG as a clean fuel. Currently, most of the fleet operating 
with LNG is in Europe. 
 
This chapter wants to further explore the potential of LNG and determine how the potential 
obstacles can be addressed to quickly generalize its use among global fleets. 

 
4.1 What’s LNG ? 

If natural gas is known as a source of energy for cooking, heating or electricity it’s also being 

seriously considering as an alternative fuel for vessels. 

Liquefied natural gas (LNG) is a gas that has been cooled to around -160 °C and converted to 

a liquid. When liquefied the gas is easily stored and transported because its volume is 

considerably reduced. LNG is mostly composed of methane (CH4), it has no color and no 

smell. When being burnt, coil and oil spread harmful substances in the atmosphere, but it’s 

not the case of natural gas. 

The last few decades have seen an increase of approximately 50% in terms of natural gas 

reserves. It keeps increasing every year and the reserves are mainly located in the the Middle 

East and Eurasia.[12] 

Most of the world’s LNG supply comes from countries that hold large natural gas reserves. 

These countries are Algeria, Australia, Brunei, Indonesia, Libya, Malaysia, Nigeria, Oman… 
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Figure 24 : Export of LNG in 2015 (in MT) & Market Share  (in %) ; Source : [57] 

 

Qatar is the most important exporter of LNG, Korea and Japan are the most demanding 

countries of LNG : they import and use nearly the half of the available LNG. The case of 

Japan can be understood by the willingness of the country to remove the nuclear power after 

Fukushima.  

 

	Figure 25 : Import of LNG in 2015 (in MT) & Market Share  (in %) ; Source : [57] 

Today, LNG can be provided by 2 kinds of engines:  the lean burn single gas engine or the 

dual-fuel engine. 
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The lean burn gas engine works only with gas and is easier to install. Dual-fuel engines can 

work either with gas or with oil (HFO) and has the advantage of flexibility. 

Dual fuel engines exist as 4 stroke engines with low pressure or as 2 stroke engines with high 

pressure. It can switch during the journey from one mode to another immediately if needed. 

 

LNG can be contained in 3 kinds of tanks : 

Prismatic : they have the advantage to be able to adjust to the ship’s structure. An 

optimization of space is therefore possible. 

Spherical : they are the most commonly found on vessels running with LNG. 

Cylindrical : they can support important pressures which enables ships to be more loaded. 

 

Vessels which run only with LNG must have 2 separate tanks, other hybrid ships only need 
one tank for LNG.                                                                                                                                              
Strict rules apply if a tank is under the deck : if there are more than one tank they should be 
separated from each other in 2 separate spaces; the space must be ventilated and a gas 
detection system must exist. [19] 

 

The first vessel under LNG was a norwegian ferry in 2001. 

The current fleet of LNG vessels is made of about 400 ships, mostly operating in Northern 

Europe. This fleet is made of LNG tankers, coast guard vessels but also ferries. Since ECAs 

are being exposed with strict regulations, the use of LNG has been increased and mostly in 
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Europe. By 2020, around 1000 vessels should be operating with LNG. 
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          Figure 26 : Existing LNG Terminals worldwide (2015) ; Source : [57] 
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4.2 LNG’s Supply Chain  

In order to be utilized in its optimal form LNG needs to be first extracted (onshore or 

offshore) and liquefied before being shipped and stored. But before the liquefaction stage 

LNG is purified: mercury is removed to prevent risks of leakage, sulphur and carbon dioxide 

as well in order to guaranty an appropriate gas quality. Other components are removed such 

as water, mud, dust, oil. In other words: for the liquefaction to take place, the gas needs to be 

very close to pure methane.[10] 

 

When LNG has to be shipped on board LNG carriers to a given port terminal around the 

globe, it’s stored in insulated tanks which are designed to minimize vaporization of the gas 

and keep its temperature cold. Once in a LNG terminal, the gas is pumped to be stored in 

special tanks. 

 

 

4.3 The potential risks associated with LNG  

If a spill had to happen, the LNG would rapidly evaporate and would not directly damage the 

waters.  

 

Safety issues 

The following issues are very rare due to high safety measures but still exist and must be 

mentioned : 

 

 

è Temperature damages 

 

Not only the tanks containing the LNG must be appropriate but also the materials of the ship such 

as the decks or hulls because if in case of a spill, the extreme temperature of the liquid can 

damage the ship. 
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è Respiratory problems 

 

If LNG is accidently released from its tanks near people if the space has not a sufficient 

ventilation system, an important amount of gas in the air might result in a potential 

asphyxiation. 

 

 

è Explosions or fires 

 

Under normal conditions, LNG is not a flammable or explosive substance. But a fire might 

occur when space is restricted and if air goes through. When the liquid begins to evaporate 

and penetrates the air the risk of an explosion becomes important	

è Leakage of methane from the engine 

 

Methane’s leakage has been observed on rare occasions and on specific circumstances (low 

dual-fuel engine’s load). It turns out that methane has worse effects than CO2 regarding green 

house gas emissions but in the case of LNG fuelled ships the issue is relative since the 

quantity of methane released is very small and the reduction of CO2 emissions by 20% still 

remains. The fact must still be considered and addressed properly because many countries are 

subjected to taxes on green house gas. 

4.4 The main benefits from switching to LNG 

The cost of the fuel is low                                                                                                                                        

 

LNG is supposed to have a more stable price than oil which is more volatile. Experts think 

that oil prices are not going to drop, and since the resource will decrease the chance for the 

price to become higher is significant unlike LNG whose reserve will grow. 

The price of natural gas actually depends of the region, North America has an important 

reserve of shale gas and can propose a low price. 

Harmful emissions will significantly decrease 

 

CO2 is reduced by 20% , CO2 is a greenhouse gas directly involved in global warming. 



62	
	

SOx emissions are eliminated because LNG doesn’t contain any sulphur; sulphur oxide  

generates smog, acid rains, loss of flora and fauna, toxic metals into soil solutions. 

NOx emissions are eliminated, nitrogen oxide cause acid rains, eutrophication which change 

the biodiversity and can cause drought. 

 

Emissions of Particulate Matter (PM) are close to 0; they are responsible of asthma, heart 

conditions, premature deaths. 

 

 

4.5 Discussions  

According to ours study LNG seems to be the most interesting alternative. 

There’s no doubt today that fleets are releasing important quantities of pollutants, 

governments and industry professionals need to take actions if they want to address the issue 

in a proper manner. 

The regulations on ships emissions will not decrease in the coming years, LNG is therefore 

interesting since it’s a clean fuel and costs less than oil. 

 

The existing alternatives should be encouraged but only have short term effects ; before LNG 

starts being truly generalized, carriers should keep using the following alternative solutions 

that are currently explored by ship builders : 

 

è Optimal speed 

 

Slow steaming is an appropriate alternative to reduce harmful pollutants because the quantity 

of fuel that is used is proportional to the pollutants emitted. Reducing sailing speed is a good 

way to  decrease the cost of fuel and emissions. Studies show that reducing a ship’s speed 

around 10% can reduce emissions by 15% which is very satisfactory. Many companies are 

already implementing it since it doesn’t involve extra investment or new material 

requirement. It’s an alternative but not a long term solution because it affects the traffic and 

capacity of maritime trade lanes. Besides this alternative is preferred when the fuel prices are 

high and the ship well loaded otherwise it’s the most profitable way of operating that is 

decided in order to avoid potential lost sales. 
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è Hull design 

 

Improved ship hull design; Streamline design to reduce drag; Slow rotating propellers; Air 

cushions; Auxiliary sails; Double hulls : reduce drag, better stability; Redesign of bulbous 

bows : current patterns increase resistance and fuel costs (25 vs 18 knots). 

 

è Cold ironing 

 

Using shore-supplied electricity to operate shipboard machinery to reduce emission in port. 

Shore power is cheaper than diesel but ships need modification, many of them cannot be 

modified (Volt) 

è Reduction of NOx 

 

In-engine improvements can yield 10-25% improvement; water-based technologies can 

achieve approximately 50% reduction; Selective catalytic reduction (SCR) can achieve 85-

95% reduction (rare metals // platinum, expensive, limited life) 

 

è Reduction of PM; Sox 

 

Engine technology modification have very limited potential for reducing PM, sulphur. It will 

require either : 

Clean fuel (low sulphur content, but sulphur acts as a lubricant so it represents an extra cost to 

use a separate lubricant) 

Exhaust Gas Cleaning System (EGCS) known as scrubber but tend to increase NOx 

	

 

For a successful implementation of LNG, what needs to be addressed are the costs to switch 

the existing fleet, the extra cost for new ships, the need of appropriate infrastructure in ports 

(import terminals, liquefaction plants…), and the demanding space on board the vessels. 

These conditions require a safe and sufficient disposal of fuel at an affordable price. 
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New infrastructures will be needed 

Today a good supply system of LNG is key to enable the ship owners who are willing to 

switch to do so. But they will only go this change if they are guaranteed a good supply. Only a 

small amount of ports around the world have a LNG terminal that permits a ship to refuel.    

Since the demand in LNG is expected to increase, vessel owners, port operations managers 

and stakeholders need to collaborate to ensure a sufficient supply. 

 

Important Initial investment cost 

Switching an existing vessel to a LNG-powered one or building a new vessel has a significant 

cost since the engine even if easier to install has special features, the tanks must be specially 

designed to contain LNG, a piping system must be installed… The extra cost of both cases is 

estimated to be around 15-20% compared to a classic cargo vessel. This cost should decrease 

in the coming years with the fleet being more important. 

Increased capacity required                                                                                                                                     

Compared with usual oil tanks, those for LNG require around 3 times more space. It’s 

officially more (almost 4 times larger) since an additional safety space must exist in case of a 

spill. One of the direct consequence is on the quantity of goods transported that needs to be 

smaller.	

 

4.6 Strategic Recommendations for a successful implementation of LNG 
	

LNG’s generalization will not happen over night : it’s presumed to be a slow and complex 

process not without consequences because of the uncertainties related to it. The future of the 

industry will mainly depend on the strategic move of the carriers, the ports managers and the 

governments. 
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Phase 1 : Hybridation of the current engines (2020-2030) 

 

Vessels if they are not already will be equipped with dual fuel engines making the ships able 

to sail with LNG or Marine oil to comply with the regulations and enable a flexibility for 

operators going to ports where a LNG terminal is not yet available. The advantage is also for 

these vessels to be able to sail within the Emission Control Areas under LNG if the fuel they 

use is HFO. 

During this phase, new plants for regasification will be built and ports will have the time to 

inform the local population and communicate about the reliability of the new infrastructure.  

 

The hybridation of engines is a good opportunity for a smooth transition. By progressively 

increasing the demand for LNG and reaching economies of scale, its price will keep becoming 

more attractive for shipping companies and infrastructure will follow the high demanding 

volume; 
	

 

Phase 2 : Towards a global LNG fuelled fleet (2030-2040) 

 

There’s no doubt that regulations regarding sulphur and the other pollutants won’t decrease 

and so is the growing global environmental awareness against fossil sources of energy. Not to 

mention that the Mediterranean sea is supposed to become a Emission Controlled Area by 

2020. The higher price of oil is also a significant aspect for encouraging carriers to switch to 

LNG and proceed to a modification of their engines. 

At this stage, LNG should be able to compete with oil because the market will be more keen 

to trust its use and technology. The engines will be more efficient; the design of tanks will be 

improved to make the most of the available space for cargo storage. 

The Supply of LNG will be secured with the development of new import terminals. With the 

rise of natural gas reserves, the price of LNG is expected to decrease in the coming years 

which is unlikely to happen for oil and its volatile market. This will make LNG a more 

attractive option for shippers. During this phase life end ships will all be replaced with LNG 

powered ones by shipping companies. For the existing fleet the previous dual fuel adaptation 

of the engine will remain. The new available infrastructure built the previous years will be an 

asset to secure the supply of LNG. 
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In other words, the implementation if LNG can be successful but has to be a slow process in 

order to guarantee a long term attractiveness with all the uncertainties about its deployment 

being gone (facilities, price…). 

 

 

If  it’s said that LNG has a huge potential and will become the next most commonly used fuel, 

the stakeholders are not all optimistic about it generalization. 

The two mentioned phases can only be successful if they happen with a strategic approach. 

The different stakeholders in the industry need to collaborate for a better demand and supply 

of LNG. They need each other if they want to ensure a profitable future for their business. 

 

Strategic move from the carriers  

 

Carriers must be more than ever active because they play an essential role : their actions will 

determine the future of LNG within the industry and its demand trends. They must be open to 

the market and show themselves ready to cooperate with other actors towards this common 

goal. 

Partnerships between engine builders and carriers could be set so that a given shipping 

company guarantees the exclusive use of an engine and in return the engine builder will 

guarantee the best price. 

Partnerships can also involve study cases or projects (proof of concept) to evaluate potential 

feasibility, costs and make the stakeholders less hostile to innovation. This also avoids a too 

high investment by one single actor. 
	

The next few years will be crucial and it’s certainly the most innovative companies that will 

survive. 

 

Strategic move from the governments 

 

The adoption of international standards regarding LNG must be encouraged by governments. 

They can give a legal framework to follow and make companies know where they are going 

and why. 
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Governments similar to intermediaries could also help the industry by providing their national 

shipping companies with subsidies and take their doubts away about the associated risks. 

National funds aimed at accompanying carriers in their transition to LNG could be created. 

Regulations and standards will improve the implementation of LNG thanks to a commonly 

accepted framework. 

 

Governments are powerful stakeholders and can have true impacts on whether LNG will be 

the next fuel or not. 

 

Strategic move from ports operators 

 

Investments in ports should not be neglected, because a good part of the infrastructure needed 

for LNG must be deployed in ports. This must be seen as an opportunity to offer new services 

and remain competitive. Therefore innovation is key. With a promising generalization of 

LNG, the risks associated with these investments are low, and returns on investments should 

be perceived on a medium term especially for big ports but small ports can see an opportunity 

in this investment as well in terms of competitivity. Green ports will become more attractive, 

because their image will be enhanced.  

The ports should also conclude partnerships or alliances with maritime actors : the ports could 

think of giving advantages to the green ships by asking them to pay a less important port tax 

for example. For these changes to occur rapidly, ports have to cooperate with the shipping 

companies and operators. This cooperation must first serve research, estimation of costs and 

then practical projects. 
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5. Conclusion 

 

The increasing regulations on emissions coming from ships were the starting point of this 

research in order to determine what could be improved in the business and how. 

The first observations on how fragmented the sustainability was within the industry made the 

author interested in studying how the main carriers communicate on their sustainability 

actions. Most of the professionals interviewed agreed on the fact that the industry has still a 

lot to improve regarding this topic. The literature review combined with the interviews 

revealed what is making these efforts more or less difficult. 

 

This part of the thesis provided a good idea of today’s practices in the industry by identifying 

the main challenges to overcome. 

Weak regulations, complex vessel ownership, the lack of resources and the low perception by 

the media need to be addressed while pressures from different NGOs and customers are 

helping the carriers to go on the right way. 

 

The last chapter of the study focuses on determining whether LNG is the best green 

alternative. LNG’s generalization will not happen overnight : it’s presumed to be a slow and 

complex process not without consequences because of the uncertainties related to it. The 

future of the industry will mainly depend on the strategic move of the carriers, the ports 

managers and the governments. 

For a successful implementation of LNG, what needs to be addressed are the costs to switch 

the existing fleet, the extra cost for new ships, the need of appropriate infrastructure in ports 

(import terminals, liquefaction plants…), and the demanding space on board the vessels. 

These conditions require a safe and sufficient disposal of fuel at an affordable price. 

 

This is why a progressive generalization is recommended with an important collaboration 

between carriers, governments and ports operators. 

During this process the use of other means are also recommended such as optimal speed and 

cold ironing. 
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6. Limits & Further Research 
Limits of the Study 

A few limits can be seen in the research that the author has conducted. The small size of the 

companies analyzed and the interviewed people through an open questionnaire is more 

helpful to draw trends about the sector than conclusions even if trends are confirmed by the 

literature review. This is due to the method chosen which was only qualitative. 

The indicators chosen in the comparison of how carriers communicate on their sustainable 

efforts were also subjective; a co-author could probably have contributed to reduce the 

subjectivity. 

Specific LNG players may have helped to make the study more accurate. 

 

Further Research 

Other researches can be conducted in order to confirm or infirm the conclusion of this study 
by using a more important sample, evaluate more KPIs or by comparing the liner industry 
with others. 
 
The challenges and drivers determined in the chapter III could be tested in business case 
studies by testing innovative business models in terms of clean shipping. Specific market or 
economic analysis might be performed as well. 
Other researches might concern the potential use of LNG in other industries or transportation 
means or its use in a specific world area to determine opportunities for its wider use. 

Wind, solar as renewable energies might be compared to biofuel or LNG in their capacity to 
drive ships. 
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Executive Summary 

	

Our world as we know it today would not be what it is without the existence and the development of 
the liner shipping industry. Global trade has been accelerated significantly through the use of 
containers.70% of the world trade is transported by sea in terms of value, and 90% in terms of volume. 

Sea	shipping	is	often	said	to	be	the	most	environmental	friendly	way	of	transportation	;	if	it	is	the	
least	pollutating	mean	of	transportation	it	has	also	weaknesses	that	need	to	be	adressed	and	
improved.	Today, no one can deny that global warming is global problem and if if many measures 
such as the Kyoto Protocol have already been taking to decrease greenhouse gas emission, pollution 
still has a lot of negative effects on the oceans leading to a toxic metals into soil solutions, reduction or 
loss of marine biodiversity, such as the fauna and flora, eutrophication, acidification etc … 

Maintaining an optimal use maritime shipping is crucial for global trade but not without making it 
more sustainable and more safe for the generations to come.  

The last few years the International Maritime Organisation (IMO) has come up with stricter policies 
regarding emissions from ships with the establishment of Emission Control Areas (ECAs). ECAs are 
known as the Baltic sea (since 2006), the North Sea (since 2007) and North America (since 2012). In 
the Annex VI of the International Convention for the Prevention of Pollution from Ships (known as 
MARPOL Convention) ECAs are are supposed to comply with strict limits regarding the emissions of 
SOx and NOx which made many vessels use liquefied natural gas (LNG) as it is more cleaner 
compared to oil. LNG makes the emission of Sulphur, Particulate matters close to zero and the 
reduction of Carbon dioxide is around 20%. LNG is a natural gas at a very low temperature (around – 
160 °C) which is then used in a liquid form.                                                                                                                   
These new standards were adopted in October 2008. In general existing engines were supposed to 
reduce their NOx reduction by 20 % from 2010, the new engines had to comply with the same rule 
from 2011. Concerning the ECAs, new engines had to achieve a reduction of 80% of their NOx 
reductions by 2016 which represent a content in sulphur of 0,1%. The objective is to achieve 0,05 % 
worldwide by 2020.  

This thesis will also try to understand how shipping companies measure and communicate about their 
effects on the environment in their annual reports and if they fully meet the stakeholders expectations 
in their practices. 

After an introduction, a literature and methodology review followed by a theoritical background of the 
shipping industry this master thesis will handle the following	questions in different chapters	:																									

What are the shipping companies curently doing to adress the issue of sustainability ?                          
Awareness and communication of the shipping companies of their impact on the environment : What 
tools do they use to measure it ? Are those tools precise and accurate enough ? 

LNG is said to be the best alternative fuel : why isn’t it still commonly used? What are the main 
drivers and barriers and how can its global generalization be efficiently achieved ? The production 
process and whole value chain will be explained as well. 

The last chapter will sum up, conclude and discuss the results of the study. 
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Literature Review 

	

   The literature review of my thesis will be based (among others) on the summary of 15 academic   articles.  

        Article’s references 

Natural gas as a marine fuel By Thomson, H., Corbett, J.J., Winebrake, J.J.                                                                         
Energy Policy , Volume 87, 2015, pp153–167 

Article’s summary 

This article studies the emissions characteristics in the shipping industry coming from natural gas with 
those  from petroleum-fuels.                                                                                                                                                     
The first main advantage of natural gas is its low emissions of SOx, PM10, with no change over time 
compared to the high content of sulphur in the other traditional fuels. 

In this study the authors compared the emissions of NOx, SOx, PM but also greenhouse gases such as 
CO2, methane. The scientists used a tool called TWP : Technology Warming Potential to study the 
entire lifecycle, from the extraction of natural gas to the its state of being ready for delivery and use. In 
their work these scientists replaced the diesel engines of vessels by natural gas and reported all the 
emissions. The results of the study clearly show that natural gas will decrease emissions of the the 
shipping sector and the impact on emissions of greenhouse gases will vary according to how the 
natural gas is extracted and processed. Besides switching to LNG is not 100% harmless to the 
environment since leakage of methane might occurr in the chain. 

Even if the trend is here, there’s a lot of disparities remaining between the areas in the world 
where LNG is already fully used  (usually countries where public emissions from the 
transportation sector plays an important role) and those still thinking of implementing it.   

An important factor in this change towards natural gas consist of course in the support of the 
Energy policies that guarantee and provides the infrastrutures (such as pipelines) and the 
technologies needed. Another aspect the authors have been studied is how this transition from 
traditional fuels to natural gas may be enhanced : the speed of this change highly  depends on 
government efforts to enable the delivery and supply and also help the potential risk of 
leakage by providing the required infrastructure. There are definitely regional barriers to the 
implementation of LNG. But if prices son’t increase significantly in the coming years , using 
LNG could represent a worthy investment if helped by supportive policies, innovation and 
technology. 

Interest of the article 

Can help and give a good idea to the institutions willing to improve the impact on the 
environment of their shipping industries by using natural gas. 
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Article references 

Price discrimination and limits to arbitrage: An analysis of global LNG markets, by Robert A. RITZ                                                                                                                                        
Energy economics, Volume 45,2014, Pages 324–332 

Article ‘s summary 

The study shows how LNG prices could become more homogeneous if characteristics of the natural 
gas market and others such as market power are taken into account.   

Prices of many chemical products can differ significantly from a place to another including those of 
LNG. According to many experts, there’s a lack of consistent and homogeneous arbitrage on LNG 
price. 

A study of Qatar shows that market power of the sellers has a role to play in this issue and may not 
help LNG buyers and sellers in their business. 

If prices in LNG are currently so different from a world region to another it’s because of the market 
power of the gas exporters. 

The study gives the example of the export of LNG from Qatar to Japan and the UK ie 2 different 
markets. In such a case the exporter will want to maximize its profits (marginal revenue – production 
and transportation costs), but what if transportation costs are the same, like it’s the case for the export 
to these two regions ? The marginal revenues collected from both regions will be almost the same. 
And this means that having two same marginal revenues by dealing with 2 regions does not mean 
having the same prices. 

In other words, a seller with a certain market power won’t be able to « arbitrate » on the prices of the 
gas when his marginal revenues will be equal. This fact may explain the high differences in prices 
from various markets and can apply to other markets. 

The author gives a formula comparing prices between 2 markets by incorporating transportation costs, 
price elasticities and demand. 

Then the author highlights another barrier concerning the setting of homogeneous LNG prices : the 
lack of data about the market of natural gas in general. He also suggests that the United States might 
become an important seller of LNG in the next few years and according to him prices of american and 
non american gases wont converge because american importaters  won’t pay enough attention to the 
characteristics of the american market.  

 

Article’s interest  

 

Learn about the price differences of natural gas as a potential barrier for its globalization. 
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Article’s references 

Natural gas prices, LNG transport costs, and the dynamics of LNG imports                                                              
By Don MAXWELL, Zhen ZHU                                                                                                                       
Energy Economics, Volume 33, 2011, pp 217-226 

Article’s summary 

This paper tells us more about the production and consumption of LNG in the American market where 
its consumption is going to increase in the next few years (from 2,5% to 12,4% according to the text) 
and how the prices are potentially going to vary knowing that the trend today in the imports of LNG is 
to establish short-term contracts due to better ROI. 

The demand for natural gas in the American market started to increase less than 10 years ago, before 
the production could meet the demand, since the United States are producers (Gulf region in the south 
east of the country). The country also tended to import gas through pipeline from their Canadian 
neighbours when necessary. But today the situation is different, demand keeps increasing due to more 
and more electric-powered engines and the will to decrease global carbon emissions. So, the difference 
between production and consumption is becoming more and more important, forcing the US to import 
natural gas.  

Of course this American trend is not isolated : the world demand for natural gas has also been 
increasing, leading to important investment in terms of infrastructure, gasification terminals… 

Are these current investments worth it ? Yes according to the authors, they are becoming more 
interesting because natural gas production cost are decreasing (lower shipping and liquefaction costs 
in general) and the price of the gas itself due to the higher demand increasing. 

In other words there’s no denying that LNG is an interesting alternative in terms of competitiveness.  

The study also provides us with a comparison of the US market in terms of its LNG consumption, 
needs of imports with the prices of gas in Europe and Asia and the associated shipping costs. The 
research has been made by using available time-series data, the results show that gas prices shocks 
will have a higher impact on LNG imports than a sudden variation in shipping costs and in general the 
gas price ratios and shipping costs from Asia and the UK are the variables being mostly considered for 
gas imports to the US. 

With continuous improvements in the shipping sector in terms of technology, innovation associated 
with cheaper transportation costs, the imports in LNG will certainly become more and more reactive to 
natural gas prices.The current volatility observed in gas prices due to an unbalanced supply and 
demand doesn’t avoid LNG from having a bright future thanks to a low cost LNG supply chain. 

 

Article’s interest 

One of the rare available empirical study dealing with imports of LNG and gas prices. 
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Article’s references 

Current status and future projections of LNG demand and supplies: A global prospective.                                                                                                               
By Satish KUMAR, Hyouk-Tae KWON, Kwang-Ho CHOI, Jae Hyun CHO, Wonsub LIM Energy 
Policy, Volume 39, July 2009, pp 4097-4104 

Article’s summary 

Natural gas is becoming more and more essential in the way we live today, it is needed in the shipping 
industry but also in many other industries, households, energy plants … It has various advantages 
including environmental and economic ones. It’s often said that natural gas won’t be an exception but 
a norm in 2050, with high developments in the coming years. 

This study analyses the demand and supply of LNG and the impact on its production process, its 
market….                                                                                                                                               
Nowadays, the mostly used sources of energy are coming from fossil fuels, coal or oil but trends are 
changing with natural gas being more clean and bringing a sustainable alternative : we know that the 
demand in gas will increase in order to support this rising world demand in energy , to be able to 
respond to this higher demand, the most essential factor will consist in flexibility among the industry 
especially because of the volatility of this component and the high probability of fluctuations since its 
production depends on the climate and the seasons as well. 

Today LNG is brought through tanker,pipeline, or container from the place where its produced to the 
region in need. The authors highlights the barriers encountered with the supply by pipelines : this tool 
even if very convenient still constitutes an expensive infrastructure, needs to go directly from the 
producing region to the consumption one, the contracts concluded are often seasonal,  the risk of 
leakage exists, can only go until 100 meter under the sea, the different pressures inside the pipelines 
can make the pipeline capacity vary. 

Where is the economical interest of LNG ? The paper explains how cheaper the LNG supply chain is 
becoming allowed by many falling costs such as those of tankers, the process of liquefaction and 
making it a viable and competitive solution. 

The paper provides us with many information regarding the current and coming trends of the industry. 
Asia is the region where natural gas is the most predominant (if we compare with the 24% world 
consumption), and where most of the LNG is being imported (especially the Asia-Pacific area). 

With scarcer resources in traditional gas Europe is in need of LNG  and should set up consistent 
import policies to be able to handle the demand ; the imported LNG from overseas is expected to 
represent 74% of the natural gas in the next 15 years. The US will know a similar phenomenon in 
terms of LNG imports.  

This is why LNG is likely to know an expansion rarely seen by other sources of energy with its 
demand expected to be 3 times higher as it is today and the growing number of projects  related to 
LNG arising. 

Article’s interest 

Help understand the rising interest on LNG from different perspectives. 
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Article’s references 

Can LNG Increase competitiveness in the natural gas market ? 

By Dorigoni, Susanna; Graziano, Clara; Pontoni, Federico.  

Energy Policy. 2010 , pp7653-7664  

 

Article’s Summary 

Importing Liquefied natural gas through a LNG tanker can more more advantageous than the 
transportation of gas by pipeline, because it is a less specific investment, a pipeline has indeed a 
limited purpose for usage. The LNG value chain keeps becoming cheaper with time and it turns out 
that the international market is facing a lack of capacity concerning the import of pipelines. 

In this study the authors how natural gas producers could penetrate the market in different ways. 

In one scenario many new importers come into the market with long term contracts towards producer 

In another one, the assumption was made that liquefaction cost, transportation cost, regasification were 
lower which lead to a cheaper price of LNG. 

In each case the prices of LNG were reported. The analysis showed that if certain conditions are met 
such as lower prices in LNG, the continuous new enty of competitors in the market , LNG can have a 
good effect on competition and on the overall market of natural gas. 

According to the authors these hypothesis might occur in the coming years. There are a lot of projects 
going on around LNG expansion especially in Europe because developping LNG is affordable 
compared to the supply chain of traditional gas. 

LNG could also help the European market to achieve a wider liberalization, but the authors insist that 
this will be managed only if it comes with other things such as national , european clear regulations, 
subsidies for those willing to invest in these projects of building terminals , new infrastructure…in 
order to ensure LNG a competitive and secure market. Besides LNG will help small to medium gas 
producers by enabling them to have a more diverse offer. 

 

Article’s interest 

Gives an insight of how LNG implementation could enhance the gas market if well introduced.  
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Article’s references 

LNG development across Europe: Infrastructural and regulatory analysis 

By Susanna Dorigoni, Sergio Portatadino 

Energy Policy, Volume 36, 2008, pp 3366–3373 

 

Article’s Summary 

The authors of this study decided to focus on the European market of LNG, they see in the liquefied 
natural gas a good opportunity for exporters, leading a more competitive, liberalized  market with an 
affordable price for the customer. It is also because investing in a plant for regasification and building 
LNG terminals is cheaper than investing in a pipeline, and that one of the things making the LNG 
supply chain a good investment. 

If the aim is to make it more competitive, today the LNG market is still quite concentrated and 
therefore needs to be changed. For now on, Europe is importing most of its gas and there’s a 
separation between producing areas and consuming regions and those imports mainly come from a 
small number of actors.  

One solution might be to develop the market inside the European borders and that’s the paper showed. 
If LNG policies make of the development of LNG a priority and if the number of european importers 
increase inside Europe, the state of the market will definitely be better. 

More LNG in European gas imports could lead to a higher number of importers improving 
competition inside Europe, and leading to liberalisation.  If not, the risk is that the bargaining power of 
the foreign importers becomes higher… 

If this should happen in a near future, a good regulation is key so that new market players can enter the 
market on a safe basis and with the same rights allowed to others in terms of infrastructure allowance, 
etc 

The paper also analyses and compares the pricing methods that are being used in many European 
countries. Here again it shows the crucial role of policy makers to find a good balance in terms of 
prices applicable for an acceptable competition among players. 

 

Article’s interest 

Explain what is to achieved in Europe to set up a competitive LNG market. 
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Article’s references 

Sustainability reporting: external motivators and internal facilitators 

Jamal A. Nazari Irene M. Herremans Hussein A. Warsame 

Corporate Governance, Volume  15 , 2015, pp. 375 - 390 

 

Article’s summary 

More and more companies and their stakeholders are willing to report sustainability in the way they do 
business. But what makes companies share more information than what they are legally supposed 
to publish ? 

This paper investigated Canadian polluting companies in their sustainability reporting regarding their 
emissions of greenhouse gas testing a model that takes into account internal and external factors and 
see their impacts.  

In conducting their research authors found that motivation to report came from 2 major factors, being 
the lack of visibility in the media and a low investments or interest by institutions.  

The paper recognizes the role of internal features such as efficient performance measurement tools, an 
good internal management system, and also a top-down hierarchical commitment when companies 
write their reports. By doing so, reporting can actually be facilitated and companies improve their 
reports significantly in terms of content and transparency. Companies must also be open to discuss 
those reports with stakeholders. 

External elements are of course important as well in conducting a report but are not enough if analysed 
alone, because a company may respond to those external factors from a complete different way to 
another. Pressures from outside such as competition, regulations is what makes also companies 
improve their processes and be willing to innovate in order to be stay a step ahead. 

Interest of the article 

Not a lot of research has been made on the subject, therefore its very interesting to discover the factors 
motivating sustainability reporting. 
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Article’s references 

Developing Incident and Near Miss Reporting in the Maritime Industry–A Case Study on the Baltic 
Sea By Storgård, Jenni; Erdogan, Ilknur; Lappalainen, Jouni; Tapaninen, Ulla. Transport Research 
Arena 2012, Procedia - Social and Behavioral Sciences. pp 1010-1021 

Article’s summary 

The authors decided to investigate how current accidents in sea shipping were reported when they 
noticed that research on this subject was really not consistent. Accidents or near misses accidents 
happen everywhere including in the maritime transport, and reporting them could help improve the 
safety of operations. 

After analysing what was made by 4 carriers the authors found out that even if reporting of such 
events was actually mandatory under many laws and regulation, in practice reporting is far from being 
an easy task.   

The 4 carriers interviewed all agree on the importance of reporting incidents and near miss ones as 
well. Many issues and barriers need to be anticipated by companies in order to set up an effective 
reporting system.  

A good company culture is required, the kind of culture based on trust between all actors concerned in 
a way or another by the company’s business and operations ie employees, ship operators, managers 
(top-down commitment).  Once reports are available collecting feedbacks from all these actors can 
also help improve the reporting process :  this is how to establish effective communication. 

The implemented system should not be too complex, even if a big company might probably have have 
a more complex system compared to a small one. 

The only one thing that will probably never disappear is the human factor, effective sytems can make 
them happen less frequently, but mistakes made by crew members can happen in any kind of 
circonstances, measures of improvement must be taken without blaming the employees. 

The company must not work only occasionaly when problems occur but on a frequent basis on the 
way it manages the overall safety of all its operations at sea and on land as well.  Lack of time and lack 
of workforce are also the cause of poor reports. 

A suggestion made by the interviewees was that international regulations should be implemented 
instead of national ones leading to more resources available and a more effective sharing of 
information system between companies and actors of the shipping industry who should see a collegial 
reporting system as an opportunity and not a loss of control.                                                                     
When companies report incidents using internal and external tools, the process must be simplified as 
much as possible to avoid any mistakes. Simplicity, clarity and availability of the reports data are 
crucial.  

Article’s interest 

As mentioned before, little research has been made on the subject and even if it doesn’t concern the 
sustainability aspect fo shipping many conclusions of the study can apply. 
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The growing Challenge of climate change for the maritime industry and the role of Market-Based 
measures to reduce emissions 

By Rachael Dillon Journal of Transportation Law, Logistics & Policy; 2012, Volume 79, p139 

Summary 

This paper wants to draw our attention on the coming risks related to global warming that the maritime 
industry will have to face by investigating the potential positive effect on emissions of conducting 
market-based data. 

Carbon emissions and greenhouse gas (known as GhG) are the focus of this study and need urgently to 
be reduced if future climate disasters want to be avoided. Maritime transport should also play a role 
like the other industries in this attempt. 

Many efficient measures have been taken by some nations such as the Ship Energy Efficiency 
Management Plan and Energy Efficiency Index, which should more globally adopted according to the 
author because they enable a concrete and effective vision and control of emissions. 

Achieving these emission reductions is essential for the future of the planet and the International 
Maritime Organization should pay attention that those progresses dont come with extra costs for the 
shippers or any actors of the shipping industry.  

Helping the maritime industry to become greener should not be accomplished at the expense of its 
competitive advantage. 

A suggestion made by the author would be a sort of common measure  of reduction (on a voluntary 
basis) by industry actors, but this kind of solution might face a lot of challenges regarding the policies 
applied by each country. Institutions should still work in that direction and try as much as possible to 
incorporate the developped and less developped countires in these projects. 

Market-based measures is a good start to control the activity of this sector which might be seen as the 
least polluting but which still need to be regulated unlike air transport where it’s already the case. 

Article’s interest 

Gives us an insight of the sort of measures that need to be taken to control the industry. 
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Atmospheric Emissions of Short Sea Shipping Compared to Road Transport Through the Peaks and 
Troughs of Short-Term Market Cycles By HARALD M. HJELLE Transport Reviews, 2014, Volume 
34, pp379 – 39 

 

Article’s sumary 

There’s no denying that sea shipping is the most environmental friendly way of moving cargo but the 
author of this paper wanted to know if it was still the case on short distances  such as cabotage.  

Fuel consumption and emissions are compared for trucks and ships under different circonstances and 
the results are quite surprising since they challenge the common idea everyone has on those two 
modes of transport. Sea is not always the best alternative regarding emissions. 

There are also differences in emissions among vessels such as those transporting bulk cargo and those 
known as  Roll-On Roll-Off ships transporting vehicles whose loading capacity is not as much as 
important and which sail much faster. 

On short distance results show lower emissions for trucks between 10 and 20%. 

The lesson that can be learnt from this study is that importers and exporters of goods need to careful 
examine the most suitable alternative before taking any decision such as the whole transportation 
chain. Besides choosing the road option can have another advantage in terms of  flexibility and 
adjustements of goods to be sent : consolidation is more crucial in the case of sea transport and the 
amount of goods too (if there’s not enough cargo, vessels need to use ballast water) 

This paper shows that we should must not take for granted that sea shipping is always the greenest 
alternative for moving goods. Short distances are often a synonym of a lot of ports to go to and 
combined with ships sailing at higher speeds, this increases the emissions especially those of SOx, 
NOx . 

The only case where sea transportation might become less polluting on short distance compared with 
road transport would be in the alternative of LNG. 

Article’s interest 

Provides a critical view on the green side of sea transport. 
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Assessing the potential of hybrid energy technology to reduce exhaust emissions from global shipping                                                                                                                                                   
By Eleftherios K. Dedes, Dominic A. Hudson, Stephen R. Turnock                                                                                                        
Energy Policy, Volume 40, 2012, pp 204-218 

Article’s Summary  

The carbon reduction allowed by hybrid engines is now widely known especially in the 
automobile industry. But a vessel engine has some particular features that an auto engine does 
not possess, first the environment is different due to the more or less favorable weather 
conditions having a potential impact on the speed and the route and a marine engine is 
therefore more constrained often leading to a higher consumption of fuel.                             
Shipping is also responsible for emissions of sulphur and nitrogen through SOx and NOx 
emissions. This is why researches are being conducted to find potential alternatives. 

The authors decided to investigate an innovative and reviewed propulsion system using a hybrid 
technology with many electric generators empowered by diesel associated to a battery storage. This 
system has the advantage of being efficient and flexible.The type of vessels consisted in bulk carriers. 

The results of the tests conducted show that the use of such a hybrid system lead to less emissions 
(Carbon, NOx, and SOx) due to a decrease in the consumption of oil and to a higher profitability.  

The diesel generators were producing enough energy to run the ship while the consumption of oil was 
at its minimum and the battery storage was very useful to keep the excess of energy produced and non 
used. 

More types of ships need to be investigated because the previous results obtained with a 
hybrid battery–diesel–electric propulsion system were not so convincing on a fleet of 
Handimax ships but much more on a fleet of Handysize ships. But there’s no denying that fuel 
savings and lower reductions have been achieved by this study and might be improved 
through future research and experimentation on more optimized engines and propellers. 

Article’s interest 

We can see how a slight modification in one of a vessel’s component can lead to a more 
sustainable shipping. 
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Sustainable energy for the marine sector By Julio Vergara, Chris McKesson and Magdalena Walczak ,                                               
Energy Policy 2012, volume 49, pp333-345  

 

 Article’s summary 

The shipping industry might not be the most polluting sector but it still pollutes like many other 
industries and must assume its responsabilities at the same title as the others regarding its emissions. 
Finding alternative fuels is crucial today. 

The scientists who wrote this paper investigated how sustainability could be achieved : the kind of 
measures and innovations needed. 

Given the results of the study, a short-term reachable solution might consist in a hybrid fuel made of 
CO2 (from coal plants) and hydrogen made with respect of the environment. 

We know that sea shipping can make the most of its energy primarly thanks to high economies of 
scales and its speed.  This study tries to give us an idea of the concrete reduction level of carbon 
emissions that might happen until 2050 if alternative fuels are used such as uranium called synfuel. 

Even if the results are promising, the authors doubted about the feasability of such an alternative : the 
probability that the actors of the shipping industry and legislations approve the introduction of nuclear 
components in fuels is quite low… 

In their opinion this technology could be implemented quickly and efficiently with good measures of 
safety because it’s definitely not a lack of innovation that prevents the shipping industry from being 
sustainable but the failure of adequate innovative measures on the global stage. Once again a 
commitment to reduce emissions from all actors is essential and must be heard as a single voice. 

It is up to the International Maritime Organisation (IMO) to make the most of these advancements in 
technology regarding maritime transport. The interesting example of air cargo is given by the authors, 
this sector usually transports small and high valued items for a lot of money but some new vessels 
have very competitive speeds while still being greener than air transport.  

 

Article’s interest 

A research not focused on LNG, presenting another alternative. 
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Multi-objective decision support to enhance environmental sustainability in maritime shipping: A 
review and future directions By SA Mansouri, Transportation research : an international journal, 
Elsevier Volume 78, 2015, pp 3-18 

 

Summary 

In this paper the scientists try to find out how to make maritime transport more sustainable by using a 
concept : multi-objective optimization (MOO) that may help decision makers. 

MOO is an interesting approach to construct and put into into practice strategic ideas. It is also more 
and more used as a tool for decision making. 

Multi-objective tools are an interesting model to compare different approaches, hypothesis on 
measures delaing with emissions for example and then decide after having experimenting the trade 
offs. 

Measures include emissions, relative costs related, level of service, etc 

More needs to be done such as research on  real time decisions, the costs , fuel emisisions caused by 
delays. 

Ports know a lack of uncertainty in terms of timing which must be investigated because it currently 
causes an increase of emissions. They also have a role to play in improving sustainability and fulfill 
the interest of the carriers as well as those of the port workers. 

Article’s interest 

Worth reading since it might be a tool used by the companies I will investigate during my research. 
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The ideology of sustainability and the globalization of a future. Baptista, João Afonso.                                                                                                                
Time & Society, 2014, Volume 23, pp358-379, 22.  

Summary 

The authors points out that the Brundtland report only serves to nourrish an ideology given to 
society and wants to raise our attention thet technocracies are using sustainability as an 
imaginary ideal to subordinate us. 

In his opinion the concept of sustainability needs to be revised because it constraints us to see 
the future in an only way which is often not our own perception. Powerful people will 
intrumentalize the idea of future and make it homogeneous and global and order people’s way 
of acting and even thinking. 

The ideology of sustainability stands in the fact that today people dont look enough at the « big 
picture » , don’t come up enough with different scenarii of what our future might look like. Long-term 
visions shoul be the norm. 

 

Sustainability is by definition a contradiction : there’s the ideal of one single, better and common 
future and at the same the concept wants people to innovate, share their knowledge but by having 
different ideas. 

High institutions take advantage of this duality to take measures that suit the most their interests by 
suggesting that they are for the common good, which doesn’t anything to do with sustainability or 
morality. 

The idea that we all share a common future that is in danger if the proper measures are not taken 
operates as a moral force for ordering human actions and, in turn, to legitimize interventions on local 
development by supranational organizations. The relevance I hope to have raised here is that this 
moralization of global interventions leads to a process of subordinating peoples and places to a 
‘Western’ politics of technocracy, which, in turn, obtains its hegemony through the government of 
imaginaries and representations. 

 

Interest of the article  

 

Critical point of view on the concept of sustainability that needs to be questioned and reviewed. 
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The Nonexistence of Sustainability in International Maritime Shipping : Issues for Consideration By 
McGuire, Chad; Perivier, Helen, Journal of Sustainable Development, Volume 4, p 72-78 

 

Article’s Summary 

The Non-existence of Sustainability in International Maritime Shipping: Issues for Consideration, is 
an article analysing sustainable issues in the sea transport industry. 

This study aims to alert people of the problems that the shipping industry is facing and that prevent it 
from being as much sustainable as it could be. Environment is still not a priority comared to the 
savings of costs. 

According to the authors some institutions are to blame : such as the the Registers giving the ships 
their nationalities which try to avoid costs in order to attract ships in their countries instead of setting 
up policies. Open registers are especially blamed in the sense that they avoid environmental and social 
expenses which should be fully deployed and taken into account. 

The non-sustainability of the industry is becoming more important with globalization. There are also 
other challenges needed to be adressed such as a lack of efficient controls in ports, current legislation 
don’t look in the long term. 

A very good example that the authors give is the disastrous effect of beach-breaking when they too old 
and no longer usable. Bangladesh, Turkey, India and China are were more of 90% of ship recycling in 
very bad environmental conditions occur. 

Everything is currently done to financially satisfy stakeholders and enable them to have a good return-
on-investment without looking enough on the effects on the biodiversity. 

Legislators, institutions, policy makers urgently need to realize the impact and review practices if they 
want to give the industry a bright future. 

 

Article’s interest 

 

Interesting point of view of what ‘s needed to be done to improve the industry. 
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