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CHAPTER 1: INTRODUCTION 

 

 

1.1.Introduction to the Research 

 

Driverless transport systems have already achieved state of the art features. In the domain of 

maritime unmanned vessels which operate at subsea levels, there has been research underway for 

several years. The application of this idea on commercial ships and vessels gives a possible 

solution for handling the increasing demands on sea transportation (Rodseth & Burmeister, 

2012). The vessel will be operating autonomously, which will enable it to act freely with a 

certain extent of discretion but will be monitored and controlled from a control system which 

will be based on the shore. As Mikael Makinen, President Rolls-Royce Marine said, the future of 

the maritime industry is autonomous shipping. As disruptive as the smart phone, the landscape of 

ship design and operation will be revolutionised be the smart ship. (Makinen, 2016)This will 

require a rethinking of business models and operations in the shipping industry. These unmanned 

ships will have the capability to carry a higher amount of cargo as compared to current vessels 

because they will not need a deckhouse, accommodation and kitchen. These vessels will also be 

cheaper to build because they will not need facilities like air conditioning, wastewater treatment 

and a range of other equipment that traditional vessels carry, enabling higher volumes of cargo 

carriage. 

 

Autonomy Level is assigned in cyber-enabled ships at their early stages which are supposed to 

be matched to the design elements of small ship capabilities. The assignment of Autonomy level 

on the ships helps to lessen cost and guarantees that all the risk associated with safety and 

business needs are acknowledged and eliminated. Over all, there are different stages or types of 

autonomy level available on a shape. The first one is Manual or no autonomous functions. In the 

ships, all action and process of making decisions are to be performed manually which includes 

all human controls and other activities related to it at the level of ships. A clear set of instruction 

should be provided on the systems of the autonomy including PMS and engine control. Gauge 

readings, sea current and directions of wind do not serve as a decision support(Twomey, et al., 

2016).  

 

The second dimension to the concept of Autonomy Level for an unmanned vessel is On-ship 

decision support. All necessary actions at the ship are taken by a human operator but the operator 

can seek support from different decision aiding mechanism to help him enhance the decision and 

action chosen. In contrast to on-ship autonomy level, another key autonomy type is that of on 

and off-ship decision. The following autonomy level supports all actions taken by the human 

operator on the ship or on board the vessel; however, support can be taken from decision tool to 

influence the measures to be taken. Data can be provided to the human operator on the ship or 

off ship including OEM configurations, routeing of weather, capability plots and several 
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recommendations. Another autonomy level assigned in cyber-enabled ships is termed as ‘Active’ 

human in the loop Decision making process. All actions at the ship are performed under the 

supervision of a human operator. Decisions which have high impacts are executed through 

providing an opportunity to human operators to negotiate and over-ride them. However, data can 

be provided by systems on and off the ship(Twomey, et al., 2016). 

 

If these ships are to become a reality then the whole design of the ship will have to be rethought. 

This will consequently affect business models. Sensor technologies required to realise remote 

and autonomous ships are already in place. A figure illustrating a potential new model is 

presented in the end of this paragraph. The main obstacle is to conquer cost effectiveness and 

reliability, while decision algorithms need to be tested also. It is also argued that although the 

size of the traditional vessels is growing, there is little guarantee that this trend will continue in 

the future (Bertram, 2008). In 1970s ultra large vessels of more than 500,000 tonnages were 

developed, but they failed to become the benchmark of oil transportation. Today a crude carrier 

with a capacity of about 300,000 tonnages sets the benchmark (Burmeister et al., 2014). 

 

 
(Saarni, et al., 2016) 

 

Regulatory requirements and considerations are a primary limitation and hurdle that the 

unmanned vessels must overcome. International maritime laws and regulations set out minimum 

crew requirements for ships and vessels and unmanned vessels will infringe these rules and 

regulations. According to GE, there is uncertainty surrounding the classification and insurance of 

automated ships. As opposed to automated cars and aircrafts legal issues in this area have not 

been thoroughly and deeply discussed and researched (Rødseth and Burmeister, 2012). One of 

the legal barriers to unmanned vessels can be skipped by exploiting the glitch that in a series of 

major legal papers the definition of a ship excludes the crew.  
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Perhaps one of the most significant barriers to unmanned and automated ships is the relationship 

between a ship and its flag state. As a result it is very likely that new laws and regulations will 

have to be enacted to delineate and clarify these responsibilities and relationships. Despite these 

legal constraints and barriers the technology relating to unmanned containerships will continue to 

develop. It is likely that automated vessels will first be used on short-haul domestic trade routes 

as only single states’ approval will be required (Porathe et al., 2014).                      

 

 

 

   

1.2.Contextual Background 

 

Unmanned ships are also called drone ships or robotic ships. These vessels have attracted little 

attention in comparison to self-driving cars and aerial drones. However, they can be of immense 

benefit in the field of science, defence and industrial applications. Researchers in the Korean 

Advanced Institute of Science and Technology (KAIST) have been developing technologies that 

would enable and facilitate the realization of unmanned vessels in the future (Chao & Chen, 

2012).  

According to Bloomberg Technology published in 2014, Rolls Royce is designing unmanned 

cargo vessels (Bloomberg, 2014). The company’s research and development team has developed 

a virtual reality archetype at its office which has been discussed in the later chapter (literature 

review). This prototype simulates a full three hundred and sixty degree view from a ship’s 

bridge. The company says that hundreds of unmanned and crewless ships will be commanded by 

captains on dry land. These drone ships and vessels will be better in terms of safety, cost and 

pollution given the fact that the $375 billion shipping industry has a staggering 90 per cent share 

of the global trade (Bloomberg, 2014). They may be deployed in areas like the Baltic Sea within 

a period of a decade or so, while union and industry scepticism about their safety and cost might 

retard the worldwide adoption. 

 

Moreover, it has been found out that the researchers are getting the archetype ready for 

simulations at sea in order to assess and evaluate the benefits and costs in university and 

institutional projects (Chao & Chen, 2012). Despite the potential benefits, engineers, maritime 

companies and insurers remain sceptical about the safety and cost-effectiveness of the unmanned 

vessels. While the idea of unmanned ships and vessels was in contemplation since decades, it 

was Rolls-Royce who began developing designs in 2013. According to the company schematics 

ships are loaded with containers from front to end and require no bridge where crew lives. With 

the replacement of the bridge and other systems that exist to support the crew, like water, air-

conditioning, electricity and sewage, more cargo could be loaded. This would ensure that more 

cargo is loaded on the ships and as a result, costs will be significantly reduced and revenues will 
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be boosted. Moreover, vessels would be five per cent lighter without cargo and also consume 12 

to 15 % less fuel (Porathe et al., 2013). 

 

According to Moore Stephens LLP, crew cost around $3,300 per day on average and make up 

around forty four per cent of total operating overheads and expenses for a large containership. 

There is an expressed caution that the potential savings do not justify the massive amount of 

investment that would be required to make the unmanned vessels safe, according to the 

questionnaire conducted by the researcher, that is going to be presented later on. They are of the 

view that there is not a huge cost-benefit in unmanned vessels in the present day, but the 

technology is nonetheless available. While it is possible for each company to develop its own 

standards, there is a twelve member International Association of Classification Societies (IACS) 

based in London which is yet to come up with unified guidelines for automated vessels. The 

secretary of this commission has his doubts about unmanned ships with cargo and containers on 

board trading on seas. He thinks that there are numerous problems for this to go through before it 

can be taken seriously (Burmeister et al., 2014).  

Unmanned vessels and ships are currently illegal as per the international conventions that set and 

regulate the minimum crew requirement. The country where a ship is registered has to take 

responsibility for its regulation in its own waters and also for enforcing international rules. The 

regulations of International Maritime Organization (IMO) are applicable to seagoing vessels that 

trade internationally and exceed five hundred gross tons in cargo  (Porathe et al., 2013). This 

excludes warships and fishing boats. It has been found out that the non-compliance with IMO 

rules would render the ships unseaworthy and ineligible for insurance. 

 

Union opposition is another hurdle facing unmanned ships, as pointed out by both one of the 

interviewees and Newcome. It is argued that unmanned systems would not be able to replace the 

hearing, seeing abilities and thought processes of professional seafarers. Human presence is the 

first line of defence in cases of machine failure and any unexpected events and situation that may 

occur in the sea (Newcome, 2004). The dangers unmanned vessels pose to the environment are 

not hard to comprehend and will be analysed in a later stage. Dry bulk carriers and 

containerships are likely to be the first to eliminate crews due to less crew on board, less tasks 

for them and lower volume of complexity. On the other hand, vessels that haul hazardous 

materials including oil and LNG are likely to remain manned for a longer period of time because 

of the prevailing point of view that having crew on board is safer. 

 

Unmanned vessels would also require comprehensive and constant computer monitoring. These 

computer systems would anticipate any failures in advance and would cause redundant systems 

to kick in. The computer systems would also carry out an analysis on operational data in order to 

improve efficiency and save money. It is argued that cameras and certain sensors already have 

the ability to detect obstacles in water better compared to the human eye (Burmeister et al., 

2014). Dr. Anita M. Rothblum of the U.S. Coast Guard Research & Development Center found 
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that human error is the cause of most maritime accidents; these errors occur mostly as a result of 

fatigue(Rothblum, 2000). 

 

Unmanned vessels also have the potential of reducing risks like piracy as there would be no 

individual who can be held as a hostage. It would also cut down or eliminate liability for 

repatriating sailors. This happens when owners of vessels are low on cash or abandon their crew. 

However unmanned ships would become susceptible to a different type of hijacking i.e. 

computer hackers. Drone ships would still require captains to operate them from remote 

locations and other staff to unload them at port and repair them (Rødseth and Burmeister, 2012). 

It is claimed that these personnel would have comparatively better quality of life. However many 

employees are worried about the impact of autonomous and independent technology on their 

jobs; they are concerned that they will would receive adequate training and development to 

prepare them for this transition. Others are of the view that this change can actually improve 

their safety situation and usher in a new slew of high-skilled jobs. Furthermore, there is always 

the option for seafarers to use the transferable skills they have earned throughout their career at 

sea and use them to pursue alternative maritime related careers, as it will be elaborated in the 

designated chapter. The aforementioned transition is mapped in the following diagram: 

 

 
(Saarni, et al., 2016) 

 

The vast majority of findings based on current projects indicate that humans can never be totally 

divorced from the shipping operations. Companies would require skilled captains to command 

the control room. Moreover, ships carrying dangerous cargo are likely to keep a small number of 

crew on board (Burmeister et al, 2014). As there is always a chance of unforeseen circumstances 

that need quick decisions human intervention to a certain degree will always be required. That 

was the biggest concern of the interviewees, too. Companies like Rolls Royce believe that the 
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technology will benefit the industry which will eventually push forward. Owners of the ships 

would benefit by spending less on maintaining their crews. Moreover, the elimination of crew 

bunks and kitchen will drive down the fuel costs. Advocates claim that the launch of unmanned 

ships would put fewer people in jeopardy. Workers would not be under the risk of attacks from 

pirates, and would spend more time at home and ports than at sea. This research will aid to bring 

arguments of both sides under the spotlight and clarify a wide range of parameters related to the 

subject believed to be the next major turning point of the industry. 

 

This study, apart from meticulously presenting the highlights of current on-going projects from 

various sources, also consulted the opinions of maritime professionals that are related with the 

unmanned ships and gained expertise from their experience asking them what their opinion is. 

Professionals from the Technical sector, Operations, Academic Researchers, Charterers, 

Maritime Engineers, Seafarers, IT Specialists, Governmental spokespersons and Maritime 

Business owners from around the globe all contributed in this study giving their opinion on how 

their jobs will be affected, what Political, Economic, Social, Technological, Legal and 

Environmental impact unmanned vessels will have, if their institution should take more 

initiatives towards this goal and when they think unmanned ships will be a reality. 

 

The nationality and positions of the interviewees prove the diversity of the audience and 

importance of the study, while a sample of their unmanned vessels becoming a reality timeline 

shows the multiple points of view they possess. 

 

 
 

Diagram constructed by the researcher 

 

 

 

 

1.3.Aim and Objectives 
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The aim of this study is to conduct a situational analysis on unmanned ships and vessels and an 

analysis on their operational feasibility together with role played by technology. The study looks 

at how the shipping operations and navigation is currently carried out. It also considers how 

these tasks are aided by technology and what impact unmanned vessels will have on politics, 

economy, society. Specific objectives of the study are as follows: 

 

 

 To critically assess the extent of the topic and where it can take lessons from; 

 

 To assess thecontribution of technology implemented upon the concept of unmanned 

vessels; 

 

 To critically evaluate the environmental impact of unmanned ships and vessels through 

environmental regulation on unmanned ships based on regulations ahead;  

 

 To analyse economic, political, social and legal impacts based on required amendments 

will be made regarding operations of unmanned vessels.  

 

1.4.Research Questions 

 

Considering the objectives, the researcher has designed following key research questions: 

 Is there a rather strong influence of politics towards unmanned shipping? 

 Do you prefer the idea of unmanned vessels as it is cost friendly? 

 Do you promote crewless vessels as it would lower the number of accidents? 

 Will unmanned ships raise the number of cyber-attacks on vessels? 

 Will unmanned vessels provide jobs than they cut in shipping industry? 

 Instead of introducing Robotic crew, is it better to focus on telemetric system? 

 Is aviation industry of drones a right inspiration for unmanned vessels? 

 Should your institution take more decisive steps towards unmanned vessels research? 

 In given circumstances of international shipping industry, do you think that it is appropriate 

to introduce unmanned vessels? 
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 What is your opinion about the job shift, which unmanned vessels would bring to shipping 

industry? 

 What do you believe constitutes the timeline from now until the realisation of unmanned 

vessels? 

 What are the main challenges faced by unmanned vessels face? 

 Do you feel any important issue regarding unmanned vessels was left uncovered by the 

previous questions? 

 

 

1.5.Rationale of the Study 

 

Taking into consideration where the shipping industry is going and its future, along with the aim 

to always be a step ahead in technological terms, combined with the researcher’s continuous 

admiration for technological breakthroughs and will to be in the forefront of their industry’s next 

day, unmanned ships serves as the unique and fine line between these reasons. The problem that 

unmanned vessels solves relate to efficiency of the whole ship in term of cost and time. This 

means that if human presence on a ship becomes outdate and obsolete, vessels can become more 

advanced in terms of technology, more friendly to the environment, more economically efficient 

and, safer for all the stakeholders who are involved (Porathe et al, 2014). A deep inside 

knowledge of the subject will enable the researcher as well as the readers of this dissertation to 

book a seat in the front row of maritime development. 

 

1.6.Significance of the Study 

 

The study is significant as it is likely that unmanned vessels and ships will eventually take over 

the current fleet in the foreseeable future. The research considers and attempts to answer very 

important questions which revolve around the future of unmanned ships. It will consider the how 

ships operate and function. It considers the feasibility of unmanned ships in terms of economic, 

legal and environmental considerations (Bloomberg, 2014). It also looks at how trade unions and 

several national and international regulations pose barriers to unmanned vessels. The study also 

considers how unmanned ships and vessels will impact the lives of captains, seafarers and crew.   

 

The study is of important significance as it affects the following stakeholders (Twomey, et al., 

2016): 

 

 Equipment manufacturers  

 Designers   

 Shipyards  

 Flag and port states 
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 Ship-owners 

 Operators  

 Data processing/data analytics software providers  

 Classification Societies 

 Charterers 

 

The main motivation of the researcher to focus on this study is to contribute to the effort of 

neutralising the casualty rates at sea through a way that annuls the major reason for accidents at 

sea, that is the Human Error. Human error is to blame for approximately 80% of the accidents. 

(Tvete, et al., 2014) 

 

1.7.Structure of the Study 

This dissertation is divided into four chapters. Chapter one presents a general introduction to the 

research, background of the study, aim and objectives, research problem, research questions, and 

significance and rationale of the study. Chapter two presents the literature review in which the 

concepts of unmanned ships and carriers are discussed in depth and detail. The chapter conducts 

a detailed environmental and situational analysis on the future of unmanned ships and vessels. 

The Chapter three explains the research methodology for this study in which the data collection 

and data analysis methods are discussed along with research design, philosophy, limitations, and 

ethical considerations. The answers given from interviewees are in the end of each of every 

designated paragraph to the equivalent subtopic. Finally, chapter four concludes this study and 

provides recommendations for future researches and studies.   
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Introduction 

 

This chapter has been developed in continuation of the research objectives and research 

questions, which have been designed in first chapter of the study. By evaluating the dimension of 

research aim, this chapter addresses necessary aspects of unmanned vessels, focusing on 

containerships, as they are to be the first to go unmanned(Hapag-Lloyd, 2015). In this regard, 

first of all the overview of the industry has been presented, along with significance of crew 

members. After that the chapter has explained that how would unmanned containers perform in 

absence of crew members and scope of accidents associated with it. Finally, it has been 

explained that how this idea took inspiration from drone aviation industry and to what extent it 

can be implemented. Moreover, the PESTLE analysis of global industry for unmanned 

containerships has been conducted in contemporary environment.  

 

2.2 The Responsibilities of Containership’s Crew 

 

Singh (2012, p.5) illustrated about containerships that they are mostly 1300ft in length and 

possess the width of 180ft, which carry manufactured goods both below and on deck. It has been 

pointed out that in spite of such enormous size, the containerships can be controlled by small 

crew of only 13 people. Bhattathiri (2014) further explained that there are ten key 

responsibilities which should be fulfilled by crew of containerships before leaving the shore. 

 

 First, there should be proper planning and monitoring of cargo loading as well as 

discharging.  

 Second, those containers should be in clear knowledge of crew members which carry 

IMDG goods (International Maritime Dangerous Goods). 

 Third, those containers which are refrigerated, there should be separate engineer for them 

on the board. Similarly, their loading and discharging should be in knowledge of 

electrician and engineer. 

 Fourth, cargo which contains heavy machinery, yachts, spare parts or boats must be 

loaded with proper containing lashing because these cargos are placed differently from 

others due to their sensitivity. 

 Fifth, ship’s draught must visually be checked all the time as they often do not perform 

accurately and require constant checking. 

 Similarly, the Ballast and List should also be checked efficiently in periodic manner. 

 Seventh, the Lashings of each cargo should also be accurately tested by the crew 

members. 
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 Eighth, it has been strongly recommended that the procedure of change of watch must be 

thoroughly conducted by relieving officer and he must also contain all necessary 

information about the cargo. 

 Ninth, crew and cargo must be provided safety through security guards.  

 Finally, there is need to thoroughly check all of cargo requirements before departure, 

both by crew members and inspectors.  

 

Those responsibilities are to be replaced in Unmanned Vessels with automation systems and 

software developed by Maritime engineers combining their knowledge with Shipping IT experts. 

 

The full extent of the automation systems that a sample unmanned vessel will feature will be 

analysed in the technology section of the upcoming PESTLE analysis. 

 

 

2.3 Replacement of Human Crew in Containerships 

 

By considering the factor of technology in shipping industry, it has been seen that there is an 

increased trend of replacing human crew from containerships with robots and machine. In this 

context, TradeWinds News (2007) illustrated about the concept of rob crew that it is gradually 

gaining recognition in containerships. This ideas can further be understand with the example of 

Boris. BoRIS is a robot made by electronic engineer, Andrew Teasdale, in UK. This robot is 

designed to measure the metal fatigue and welding integrity of containerships through the use of 

ultrasound sensors as well as lights and video cameras. This robot possessed magnetic clamps, 

which helps it to climb over steel structure within severe environmental conditions of ocean. 

Nevertheless, it is powered by battery therefore, its operational time is limited and it costs up to 

£5,000.  

 

This point has been more or less addressed by Garfield (2008) that Danish shipbuilding 

company, AP Moller-Maersk Odense Steel Shipyard was successful to develop one of the 

biggest containership of world, named Emma Maersk. This ship contains the capacity of 13,500 

TEU and may upload 11,000 containers of full load. In context of information technology, this 

ship contains exceptional automation system and capable of sub-contracting the steelwork which 

make it considerably innovative. The automation process is also considerably involved in firm’s 

process of ship manufacturing. Emma Maersk itself possesses almost 8,000 sensors, which are 

controlled and monitored by high-tech computers.  

 

In likewise manner, Stewart (2014) further illustrated that until now the world’s largest cargo 

ship is Triple-E, manufactured by Maersk, a shipping giants of Denmark. This ship is 240ft in 

height, 194ft in width, and 1,320ft in length. It mainly contains almost 18,000 containers of the 

size of 20ft. However, it only possesses the crew of only 20 people and controlled by exceptional 
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level of automated system of computers. In this context, it has been pointed out that unmanned 

containerships have capacity to reduce the crew costs and also maintain least chances for 

accidents and emissions. In order to illustrate this point more, the Munin project of European 

Union has also been discussed which is fully known as Maritime Unmanned Navigation through 

Intelligence in Networks. This project is intended to look for the opportunities to fully or 

partially unmanned the ships and it has been found that there is no such fundamental issues in 

achieving this goal (Stewart, 2014).   

 

With respect to machines and robotic integration in containerships, Hartkopf-Mikkelsen (2016) 

mentioned an interesting point that Danish Company C-leanship got successful in developing the 

robotic machines to clean the exterior of ships in underwater of Singapore. Their cleaning 

robotic machine has developed by collaborating with Saab Underwater. It has been pointed out 

that the company has developed several sites and robots with respect to water quality of different 

seas at every location. Due to this reason, those robots which are functional in Singapore may not 

perform well enough in the waters of North Sea.  

 

The whole idea of replacing the current crew is boosted by the report compiled bythe world’s 

largest international shipping association,BIMCO, and the International Chamber of hipping. 

Called the “Manpower report”, it predicted potential shortage of Seaborne officers by 2025 

amounting to almost 150,000. Moreover, the aforementioned report identified an actual shortfall 

of around 16,500 officers and an additional 147,500 officers by 2025 to service the world 

merchant fleet (BIMCO & ICS, 2015). 

 

2.4 Scope of Accidents and Emissions and Emergenciesin soon-to-be Unmanned Vessels 

 

2.4.1 Accidents 

 

The above sections have discussed Triple-E as world’s largest containership, hosted by only 20 

crew members. In this regard, it has been identified that there are two concerns which drive the 

automation process of containerships. First, human beings are not good with repetitive and 

monotonous tasks and an ocean voyage offers many opportunities to lost concentration, which 

eventually becomes cause of severe collisions and accidents. The majority of the latest available 

reports indicate human error is involved in 65-96 % of all accidents at sea, (Sandquist, 

1992)(Blanding, 1987)(Rothblum, 2002) "The big benefit of having a driverless system is the 

safety - the element of human error is taken out completely," said Copenhagen unmanned Metro 

chief executive Piero Marotta in an interview 2009 (Marrotta, 2009). In this regard, automation 

can extensively help in maintaining such tasks and reduce the number of accidents because 

computers are programmed to keep concentration for unlimited period of time.  
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The interview question of the study related to the accidents in the unmanned vessels era saw the 

interviewees disagreeing in a majority of almost two thirds, confirming that it is the major reason 

of concern they are facing from the industry professionals. 

 

 
 

Diagram constructed by the researcher 

 

 

 

2.4.2 Carbon Emissions 

 

The second major reason of automating the ships is to reduce the carbon emission. EU pledged 

to lower greenhouse gas emissions by 80 % to 2050 (European Comission, 2012). Although, if 

vessels are to go slower, more ships will be needed to keep up the transportation capacity. And 

those vessels are to need fuel, so the equation is way more complex than that. But according to 

the calculations for container shipping by Pierre Cariou slow steaming has the potential of 

reducing emissions by around 11%, taken the increased number of ships into account (Cariou, 

2011). It has been already seen that at higher speed ships burn more fuels and emit more carbon. 

In unmanned ships, there would be no hurry to reach on destination due to human absence. The 

reason has been already discussed that ocean voyage are long and uninteresting.  

 

2.4.3 Emergencies 

 

It was further explained that although the containerships can be develop as unmanned and self-

automated, but there are certain issues which need to be address. Heavy weather, Visibility, 

Cold, Traffic, Geological Restrictions, Propulsion, Sensors and Communication are the key 

factors towards where Unmanned Vesselsresearch should focus its efforts (Rodseth, et al., 



 

19 
 

2016)For example, currently computers lacks the proper programming for measuring and dealing 

the unexpected incidents such as mechanical collapse or outbreak of sudden fire. Sometimes, 

main engines stop working which needs manual engineer and professionals to get restarted. 

Similarly, crew is needed to drop the anchor to prevent the ship in danger situation, or sometimes 

there is a need of drifting vessel towards most nearest beach to prevent the high loss of property, 

life and pollution. Therefore, it has been explained that it is possible to unman the ships fully, but 

it requires considerable research and testing in advance (Stewart, 2014). 

 

The points of fire made by Stewart (2014) further addressed by Ship & Boat International 

(Mar/April 2016, p.31) that Robert Allan Limited has proposed to make robotic fire-fighter set, 

RAmora 2400, to look after SAR craft/ patrol, along with fast ferries having no crew.  

 

 
Figure 2 

Source: Ship & Boat International (Mar/April 2016, p.31) 

 

This system is secure mainly due to two reasons. It has been explained that it contains latest 

version of Tele-Operated Workboat (TOWBoT), which is complete crew free and featured to 

deal with confined and tricky environment within LNG terminals. In this regard, it is not only 

equipped to efficiently deal with fire but also minimize the injury risks to vessels or some of its 

crew (Ship & Boat International, Mar/April 2016, p.31). 

Guy (2016, p.49) gave the opposite view point and explained that although the technology’s role 

in increasing in shipping industry, in which containerships have specifically focused. 

Nevertheless, the increased dependence and blind trust on technology might raise the number of 

accidents and increase the danger to life and property loaded on containerships (Clayton, 2016, 

p.6). 

 

2.5 Impact of Unmanned Containership on Job Shift in Society 

 

With respect to job shift in containership, Clayton (2016, p.6) explained that by 2025, there 

would be maximum cutting in crew jobs in containerships. However, it does not mean that there 
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would be negative impact on job creation. It is due to the reason that although the need of man is 

reducing on board, nevertheless, their presence is required to operate the automated systems and 

computers of unmanned containerships. In this regard, there would be high number of jobs in IT 

related areas of shipping industry, in which more technical and skilled employees would be 

required to manage and operate the off shore containerships. TradeWinds News (2014) also 

agreed with this notion and cited Nikolai Grigoriev, a managing director at Gazprom’s Shipping 

and Logistics, that there is a less scope of employment with respect to operation of steam-turbine 

vessels. It is due to the reason that they are being outdate and uneconomic as compared to DFDE 

(dual-fuel diesel-electric) and MEGI (M-type electronically controlled gas-injection), which are 

latest and modern and seem to attract new flux of employment opportunities.  

 

When maritime professionals were called to give their view on how positive or negative the job 

shift will be on the society, they tended to be divided, with the positive responses slightly 

outnumbering the negative ones. 

 

 
Diagram constructed by the researcher 

As Paromita Mukherjeeindicated, when unmanned vessels become a reality, the profession of the 

seaman will become obsolete. Current seamen can take advantage of the skills and knowledge 

they obtained while seaborne so that they pursue alternative careers and avoid going into 

unemployment (Mukherjee, 2016). A sample of professions an ex seafarer can practice is the 

following: 

 Maritime Lecturer or Instructor 

 Maritime Surveyor 

 Maritime Author 

 Entrepreneur 

 Ship Broking and Chartering 
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 Ship Operation Management 

 Maritime Regulatory Authorities 

 Ports And Harbour Management And Pilotage 

 

The other side of the coin, having already illuminated some solutions for the people that will 

suffer the most after this drastic change, is to cover the job that will be under the spotlight in the 

new era. The job of the operator at the shore control centre of the unmanned vessel. According to 

Porathe, Prison and Man (Porathe, et al., 2014) of Chalmers University, this will be divided into 

three main sectors. The first will be handling Indirect Control, and will be like a back office 

operations of the present updating voyage plans, the second will have to do with Direct Control 

and will be busy navigating the vessel, while a third will be the Situation handling simulating a 

“situation room”, much like a present full mission bridge simulator on a maritime academy. 

 

It is necessary for supervisors to have useful skills, skills which can be utilized at critical and 

challenging situations. To handle remote tasks on board, there are few aspects which require 

careful considerations in terms of maintaining and obtaining the required skills of an operator. 

Monitoring skills of the operator play a significant role in managing problematic situations on 

the ships. To handle remote monitoring challenges, supervisor’s high comprehension skills are 

required to handle crucial situations on the ship (Chwedczuk, 2016). The knowledge about 

systems can only be achieved through its repetitive use and careful monitoring skills, which 

sometimes is not possible, since the supervisor cannot handle both situations together. In 

seafaring, the vessels are different to each other. The supervisor, in this case, would not be able 

to learn particularities of the ships, but he has knowledge about different situations based on 

practical and theoretical knowledge to understand cause and effect relations and variations 

associated with it. 

For combatting the problematic situations on board, there is a need for simulation training for the 

supervisors for practicing crucial situations. Sometimes, simulators are not useful as they cannot 

present surprising and imaginable situations to the supervisor. The following method requires 

creativity in training and to handle challenging situations and understanding accidents on board. 

The operators of the systems need to have an adequate number of days for training at the 

simulator which is mandatory for the operators to counter surprising and challenging situations. 

Furthermore, prior to the use of simulators, briefing is also necessary before the simulation 

session which needs to articulate to the operators (Rikoski and Damus, Hadal, Inc., 2016). 

During the briefing session, the operators should evaluate his skills and performance and learn 

more from the success and failures stories mentioned in the briefing. In the simulation, video 

clips and presentations can also be used showing operators actions in crucial and challenging 

situations. 
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2.6Commercial Aviation Industry as Inspiration of Unmanned Containership 

 

Arnsdorf (2014) explained that driver-less car and aerial drones considerably inspired Rolls-

Royce Holdings Plc, which is focusing to design unmanned containerships. In this context, the 

Blue Ocean development team of the company is establishing a prototype with the stimulation of 

360-desgree angle from cargo’s bridge. These containerships have also named as drone ships and 

they are presumed to be cheaper, less polluted and safer. It has been further made the point that 

now the technology boom has reached to the extent that the idea of crewless containerships can 

be realized in reality. EU’s Munin project has also indicated that it entails $4.8 million, and 

focused to develop prototype for unmanned containerships. Initiatlly, these containerships would 

only beused for trials to evaluate the associated costs and benefits of this innovation. European 

Commission (2016) further elaborated Munin (Maritime Unmanned Navigation through 

Intelligence in Netwroks) that it initiated with the purpose of developing the concept of 

autonomoun ship. This projects contains the cost of 3,828,527 euros and its funding varies 

between small to medium scale. This project has been coordinated in Germany. 

 

In this context, McGlaun (2014) further explained that the idea of unmanned ships prevailed due 

to maximum efficiency in term of cargo and less burning of fuel. In spite of all intentions of 

developing such ships, no such standardization has been developed by International Association 

of Classification Societies, which is comprised of 12 members in London. Similarly, in current 

situation, the crewless containerships are illegal and not seriously taken by International 

Chamber of Shipping, which represents up to 80% of global shipping industry. It is due to the 

reason that they are not receiving any proposal of such kind from individual countries and their 

shipping industry (Arnsdorf, 2014). Porter (2015) further cited Dr. Martin Stopford who shared 

Onassis Prize of Shipping with Trevor Heaver. Stopford remarked that the global shipping 

industry is highly concerned with reducing the costs, but it is less inclined with introducing and 

embracing of innovation. In this regard, he did not prioritized the drone containerships, rather 

emphasized that there is a need to make higher investments on telemetric system and smart 

technologies.  

 

Osler (2015) further explained that the existing containerships are that much technologically 

advanced that if their e-navigation system get disable by cyber-attack or certain malware, they 

are still able to navigate, anchor and maneuver themselves. Similarly, it has been asserted that 

the extent of cyber-attack is expected to swell-up, if unmanned containerships are further 

supported and recognized by E-Nav programs of International Maritime Organization. 

 

When maritime professionals were called to answer whether aviation can be a good example to 

follow for the shipping industry they tended to disagree in the more general environment of 

skepticism surrounding any innovation, including unmanned vessels. 
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Diagram constructed by the researcher 

 

 

 

 

 

2.7. Case Studies and Research Projects 

 

This section of research provides several projects that have already initiated and are their way 

towards achieving their goal of attaining unmanned containership. A plentiful research is under 

its way and several projects have been initiated which are aimed at working towards designing 

unmanned vessels and containerships. Here is the brief outlook of the currently running projects. 

 

 

2.7.1 MUNIN 

 

Maritime Unmanned Navigation through Intelligence in Networks, abbreviated as MUNIN is the 

research project which is aimed at developing and creating such technologies that assist the 

creation of unmanned ships and autonomous vessels. The concept that is carried forward by this 

project is to generate such a vessel that could autonomously work and wander into several parts 

of the world and bring cargo safely and securely to its destination. MUNIN project is aimed to 

design such vessels that are provided with generation modular control system along with the 

technology that provide all equipment of communication. This would in response provide a 

wireless system of communication that would be working efficiently on board as well as off the 

board. In addition, an advance support system would also be provided and included in the project 

which MUNIN terms as advance decision support system. This system would provide greater 
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capability to remotely control and operate these unmanned containerships and vessels. The 

system would be managing ships through partial or full autonomous control (MUNIN, 2016). 

2.7.1.1 MUNIN’s contribution Towards the Idea of Unmanned Containership  

 

MUNIN is a project which contributes towards practical implementation of the idea of 

unmanned containerships in such a way that it provides feasibility in idea of unmanned vessels 

and containership. This project provides that for the sustainability and advancement of maritime 

transportation system, autonomous ships are very important. Furthermore, MUNIN also intends 

to develop such individual components into autonomous ships that could further retrofit to those 

ship that already exist. This concept provided by MUNIN is aimed at enhancing navigational and 

technical performance of the current vessels. The project of MUNIN can be summed up by 

establishing that it has a major role in realization of importance of autonomous and unmanned 

ships and vessels and the project significantly caught attention officials and concerned authorities 

of maritime sector (Porathe, Prison, and Man, 2014). 

 

2.7.2 The Revolt 

 

The concept of The Revolt is carried forward by DNG VL, which is an international certification 

body. This organization primarily deals with the assessment, risk management and advisory 

functional and provides technical support (DNV.GL, 2016a). DNG VL initiated research project 

with the name ‘The Revolt’ in august 2013 and was launched and introduced outside in the 

succeeding year 2014. The Revolt refers to an innovative and revolutionary concept which 

proposes formation of zero-emission, unmanned and shortsea vessel which would be 60 meter in 

length. This vessel would be completely handled by battery system and would be working 

completely autonomously. The concept is brought forward with a view to provide fulfillment to 

the needs of short sea travelers, in addition to increasing the transportation capacity of naval 

transport.  

 

European Union is currently suffering with the issue of increased population majorly in urban 

areas which would be addressed by introducing short sea transportation by The Revolt. This 

concept of providing short sea transportation is also important due to the fact that the existing rail 

road transportation in European country is insufficient to entertain the overall needs for 

transportation. Furthermore, this concept that is carried forwards by DNG VL receives much of 

government’s appreciation due to the fact that the EU member states’ governments are already 

planning to divert some of the transportation volume from rail roads to the sea channels. 

Although it is argued that due to the short distance travels profit margin would be small, the idea 

is highly appreciated and considerations at the end of sea sector has been under way towards the 

concept of The Revolt (DNV.GL, 2016). 

2.7.2.1 Future Plans of ‘The Revolt’ 
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The Revolt is aimed at enhancing its operational capabilities and the plans to include land-based 

charging facilities are under the plan of consideration for upcoming future. This would be 

achieved by DNV GL which is carrying forward this research project. With the collaboration and 

support of Norwegian University of Science and Technology (NTNU), the research would 

include to test for such a collision avoidance and sensor fusion which would be implemented into 

the autonomous vessels (DNV.GL, 2016). 

 

2.7.3 Advanced Autonomous Waterborne Applications Initiative (AAWA) 

 

Rolls Royce, an organization that provides highly efficient propulsion solutions and integrated 

power, which is widely used and incorporated into a number of aerospace, off-highway, energy 

and marine applications (REF). Remote monitoring and user experience is an initiative of Rolls 

Royce Marine, an important division of the Rolls Royce. Rolls Royce Marine provides that they 

are looking forwards to introduce a land-based control system which are would be meant to 

control unmanned vessels and ships of the future. This remote monitoring and user experience 

system would be consisting of minimum seven and a maximum of fourteen crew members which 

would be assigned to take the control of the fleet of those vessels which are roaming around the 

world. The crew would be equipped with an efficient voice recognition system in addition to the 

holograms, interactive smart screens as well as surveillance drones. All of this equipment shall 

be provided and made available to the remote control and user experience system in order to 

keep a check and surveillance of the activities on ship as well as those surrounding the ships and 

vessels. 

 

2.7.4 Unmanned Multifunctional Maritime Ships Research and Development Project 

 

This is a research project which is initiated by the government of China is under its way which is 

aimed at exploring the potentials of unmanned ships to be used in near future. The project was 

initiated by China Maritime Safety Administration in the year 2012 in which Wuhan University 

of Technology is the partner. According to the China’s Maritime Safety Administration, this 

project has gained a warm welcome by the government of China and the unanimous approval has 

been received in order to carry forward with the developments of the project. The project has to 

far extent completed the developments needed to bring the research project into reality and 

meanwhile, received four national patents. 

 

Administration of this project says that unmanned ship creation and development is gaining 

momentum in the whole world which is favorable also to the developments of this project. 

Furthermore, it is also provided that the aim of this project is to get aligned with the modern 

technological systems and utilize them in the development of autonomous and unmanned ships. 

These ships are supposed to serve the maritime system including military, boards defense, 

fisheries and in prediction of weather (gCaptain, 2015). 
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2.7.5 ACTUV 

 

ASW Continuous Trail Unmanned Vessel (ACTUV) is among the other research projects which 

is aimed at providing ways and research to assist the development of unmanned ships and 

vehicles. This research project was started in the year 2010 and is under process to prepare Anti-

submarine drone. In the year 2014, Defense Advanced Research Project Agency (DARPA) of 

the US Defense department signed memorandum with naval research office. This agreement is 

aimed at ensuring the funding of this project and upon successful completion, the project would 

be implemented in the year 2018 (Littlefield, 2016). 

 

Apart from those projects that are under the spotlight and conducted by the most famous 

institutions, there are other projects working towards the same goal. For example the 

MAXCMAS project, joint with partners from Rolls Royce, Atlas UK, Lloyd’s Register and 

Queens University, Belfast that will develop collision avoidance algorithms for autonomous 

seagoing vessels. Another example is the MARTHA Project, focusing into crew fatigue and 

their relation to higher accident rate. 

 

When asked about their own institutions and if they think more initiative should be taken by 

them towards unmanned vessels, there were mixed answers, with nearly 1/3 of them remaining 

neutral, 1/3 agreeing and 1/3 disagreeing, with disagreement slightly outnumbering agreement, 

as they believed more focus should be given elsewhere. 
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Diagram constructed by the researcher 

 

 

2.8 PESTLE Analysis of Unmanned Vessels 

 

The global maritime sector is going through a number of changes especially in the shipping 

industry. The investment in the shipping industry has caused significant improvement in this 

sector and has also increased the capacity of containership production by several countries. Since 

the last decade, the changes that took place in the global society impacted the shipping business 

internationally and thus the entire shipping environment changed (Liuhto, et al., 2013). In order 

to evaluate the future implications, prospects and challenges of unmanned containerships, the 

current global situations are needed to be analysed and addressed. This section of the study aims 

to provide an analysis of several factors which are influencing the unmanned vessels around the 

world. These factors include the political conditions of the world, economic situation, trends of 

society and their influence on unmanned containerships, technological impact,that will be the 

most severely scritinised, , the legal aspects involved and the environmental issues associated 

with the unmanned era of shipping.  

 

2.8.1 Political Aspect 

 

According to Stopford (2009), the containerships’ demand is influenced by the economic 

conditions as well as the political events, simultaneously taking place in the world. Several world 

emerging powers are advancing their shipping sector including China which is advancing to 

become world’s leading shipbuilding country. With the signing of TEU ultra large 

containerships, Shanghai Waigaoqiad Shipbuilding Co., (SWS), made a remarkable achievement 

which is controlled by China State Shipbuilding Corporation (CSSC) (DNVGL, 2015). This 

provides COSCO, a global container lines to an easier pathway to conduct future shipping 

operations. This advancement in shipping sector has lead China among other nations advanced in 

shipping sectors to hold strong political control globally (Blunden, 2012).  

 

This major breakththrough in shipping can be perceived from a government of a country as a 

chance to increase its competitiveness (Tvete, et al., 2014) against competitive nations. Since the 

profession of seafarer will become obsolete, countries with traditional large numbers of people 

practicing those, like Philippines or Ukraine may suffer higher unemployment rates and should 

seek to address that. Other countries excelling in the IT sector, like Scandinavian ones or UK and 

the Far East, will benefit as the new era will feature their strongest attributes heavily. The 

initiative they have already shown is bold, with the vast majority of ongoing projects illustrated 

in the previous sub chapter (2.8) stemming from those countries. 
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A sector where governments can directly profit from unmanned vessels is its use in the military 

sector, where modern warfare is moving towards robotic age and knowhow can be deployed. 

 

When asked about the political influence unmanned vessels have, those involved tended to agree 

politics’ presence and the disagreeing percentage was not over 30%. Others remained neutral, 

but there were sparkles of insight on what threats and opportunities unmanned vessels can bring 

to goberments around the globe. 

 

 

 

 
Diagram constructed by the researcher 

 

2.8.2 Economic Analysis 

 

One of the most important economic contributions these unmanned containership would made is 

the waterborne transportation system. Unmanned ships would be bringing a significant cut in the 

cost in market segment in addition to the reduction of cost of crew. The slow speed of unmanned 

ships would also result in the reduction of fuel consumption thus overall reducing the cost of the 

total trip (Reinikainen, 2015). 

 

In the operational cost categories, the ship labour cost is of significant importance to the 

supervisors. The estimation of average cost was between 31 and 36% in the year 2011 as 

mentioned in the Drewery Report on Ship Operating Cost (Gardiner, 2011) 
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Table 1: N. Gardiner, Dry Bulk Forecaster 3Q11: Quarterly Forecasts of Dry Bulk Market 

 

If the results are compared to the previous trip rates for five years, 10% of the charter still goes to 

the Manning expenses. When the future trip rates are predicted, it was identified that Manning 

cost on the attainable charter is predicted to increase further for the large bulkers. Therefore, 

unmanned ships serve as a reason to reduce the operational cost significantly (Rodseth, et al., 

2016) 

When asked if unmanned vessels are to be more cost friendly and therefore preferred for this 

reason, the answers, there was 60% disagreement, 30% agreement and only 10% remained 

neutral. 
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Diagram constructed by the researcher 

2.8.3 Social Analysis 

 

According to Lovric (2014), the growing population of the developing countries serves to play 

an opportunity for the shipping industry. This is in view that the efficient recruitment is made 

and promoted and therefore leads to create the qualified crew, thus ensures the future 

sustainability. These human resources are mainly arising from the Eastern European nations, Far 

East and Indian Sub-continents. The Nations of OECD (Organization for Economic Cooperation 

and Development) are an important source contributing their officers in spite of the increasing 

number of officers belonging to Eastern Europe, Far East India and Philippines serve to provide 

labor suppliers to the maritime industry. 

 

 
Figure 3 

Source: Lovric (2014) 
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Furthermore, it is causes a job shift in the shipping sector due to change in the nature of work 

which is mainly caused by more induction of maritime officers into the shipping sector. This has 

caused a paradigm change in the industry as most of the seamen are now less preferred due to 

growing automation and technical advancements in the ships and vessels. Therefore, more 

demand has been emerging to recruit maritime officers into the sector and creates job 

vulnerability for the seamen (Caesar, and Cahoon, 2015). However, the technical and on boat 

transfer of jobs would be transferred to shore side operations. This would make seafaring job 

opportunities more attractive due to the fact that it would be more family friendly than the 

existing seafarer job operations (MUNIN, 2016a).  

 

Another potential issue that might be faced is the piracy issue which is more expected as ships go 

unmanned. This is based on the fact that ship with no crew would be faced with more danger of 

piracy than the one with crew on it. It is argued by studies on unmanned containerships that the 

deployment of unmanned surveillance planes is a good option. This is suggested towards making 

an attempt to ward off pirates from unmanned containers. The practice of unmanned surveillance 

planes is already in practice by the US to keep a check on the East African coast in order to keep 

a check and to hunt pirates (McDuling, 2011). 

 

There is an increase in the concerns of cyber security regarding autonomous and tele-operated 

ships, which allows an expansion of the connectivity of the systems to operate in autonomous 

mode or has to be operated remotely (Johansen and Perez, 2016). This explains that anyone who 

has a command on ICT systems can control and manage the operations of the ships and monitor 

any malicious activity in the systems and software. The systems can help in the prevention of 

hijacks and ransom of cargo but also prevent any collisions on the sea level or on the ground 

which causes destruction.  

Additionally, hacking systems and autonomous ship operation can be threatened by intended 

jamming of GPS signals of interruption in the data communication between SCCs and the 

ship(Johansen and Perez, 2016).  There is a need of elimination of vulnerabilities to protect 

threats against cyber in the form of ICT infrastructures and preventive actions of intrusion as 

well as detection of intrusion, damage control and recovery of measures which are failing.  

In reflection to the above statement, there is a fact that hackers are getting more skillful as the 

passage of time and have more alternative procedures which require the systems of the ships to 

be more efficient and up-to-date (Chwedczuk,  2016). The typical examples of cyber security 

methods are the classification of data, encryption of data, user identification, authentication and 

legal authorization of the data, the law against protection of the data, logging and activity 

problems. There are many types of cyber security methods which are still unidentified by the 

ships industry which requires allocation of resources for this purpose. In addition to the above 

statement, innovation and technology implementation is necessary for the purpose of cyber-
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security. The identification of methods also depends on the education and culture of the 

organisation which guide the performance indicators to the people associated with it (Jalonen, et 

al., 2016). 

 

When asked if they agree that unmanned vessels will rise the cyber attacks in vessels, they 

unanimously agreed with the vast majority having a strong agreement on the rise. 

 

 
Diagram constructed by the researcher 

 

With respect to the economic theory, shortage of labour within a respective organisation results 

in higher wages and salaries to make an attractive situation for the workers and reduce the gap 

between the demand and supply oflabourIt is therefore argued that rather than investigating on 

automation technologies, industry should capitalise on education and labour market. In many 

studies, it is evident that isolation from family members and friends for a longer period, may 

result in losing interest in the job for Europeans, whereas, organisational and technology 

developments continuously engenders new requirements for seagoing officers (TFMEC, 2011), 

(Bateman, 2007). The reduction in the sailing speeds can be increased by the seclusion of deep-

sea transit and thus increases significantly. Voyages in the deep-sea are categorised by 

administrative tasks and technical operations (Stroh Schneider, et al., 2011).  

This can decrease the attractiveness of the profession with more deep-sea time. Deep-sea transits 

demand routine tasks which generate economic pressure in the business by downsizing the crew 

members of the ships. On the other hand, an autonomous and unmanned vessel would allow the 

officers to get free from routine task and focus more towards challenging and demanding tasks 

on the operations centre. Controlling is a major component of MUNIN concept which involves 

observation of autonomous vessels as well as remotely controlled vessels. This helps to foster the 

work environment for the professional of maritime which also have the potential to improve the 

safety of the ships. In addition to the fact that such centres would improvise on navigation and 
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network systems hand helps the engineering professionals to contact with the family and 

maintain their social connections in a crewed workstation. 

When asked if unmanned ships will bring more jobs than they will cut, they disagreed almost 

unanimously by more than 66%. 
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2.8.4 Technological analysis 

 

Unmanned ships technology has been elaborated by BIMCO (2013) that marine communication 

has developed and evolved considerably within limited time period. In 20th century, it initiated 

with Morse code of marine radio and now it is operated through satellite. The current ships are 

able commute throughout the world through email and plain language messages. In 

contemporary world, the satellite communication has strengthen to such as extent that now ships 

acts as branch office of mainstream shipping company.  

 

In addition to satellite communication, there are several other applications including Automatic 

Identification System (AIS), Global Maritime Distress and Safety System (GMDSS) along with 

the Long Range Identification and Tracking System (LRIT). All of these technologies 

collectively caused advancement in the shipping industry and they are aimed at providing a safe 

navigation, secured maritime transportation as well as searching and rescuing at the sea (IMO 

Knowledge Centre, 2012).  

 

There is a continuous change in the technology related to remote and autonomous ships in the 

shipping industry. The experts are improving on those technologies which are cost-effective and 
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increase the reliability of the operations. The progress has been made previously in the field of 

autonomic cards which provides a greater opportunity to the organisations to develop cars which 

have improved traffic safety. For the military officials and users, there has been significant 

research conducted on the autonomous vehicles including small patrol cars and attack boats 

(Elkins, 2010). Many marine technological companies including AAWA, has done research to 

generate solutions for civilian autonomous ships which is increasing nowadays.   

Sensor fusion is now used as a key technology for the navigation purpose in autonomous 

vehicles as no single sensor can provide sufficient technology to the autonomous vehicle in all 

conditions (Johansen and Perez, 2016). To ensure that the surrounding information of the 

autonomous vehicle is accurate, there has to be a combined analysis from multiple sensors for 

more accuracy. A detailed map can be gathered which provides the complete guidance about the 

data related to the autonomous vehicles which can be further augmented with data provided by 

Google maps for navigation purposes. The research already been conducted on the autonomous 

cars provides most extensive information on the technologies developed for autonomies cars. 

Google maps use LIDAR as the primary source of sensors which have a backup support of 

different devices which is also employed by Mercedes-Benz and Tesla to infuse cameras and 

automotive radars which are of shortest range.  

Reliability and safety are considered to be essential aspects for a successful autonomy of 

vehicles. But the fact is that most advanced and widely tested solutions of automotive including 

Google’s autonomous cars struggle to handle unexplained happenings and unexpected events in 

the environment which require human interventions timely (Brumovský, Bečanová, Kohoutek, 

Thomas, Petersen, Sørensen, Sáňka and Nizzetto, 2016). Most importantly, tolerance to highly 

extreme weather conditions is the most crucial challenge which has not resolved till now. Marine 

solutions which are published have been demonstrated only on small boats with a limited use of 

sensory fusions and autonomy on the provision of weather conditions. The sensor fusions can be 

made possible a close cooperation between industrial partners and researchers.  

In order to implement autonomous navigation and enhance the avoidance of reactive collision, 

the application of marine presents both pros and cons and challenges when compared to the 

autonomous of other vehicles (Chwedczuk, 2016). It is because the speed of the ship is relatively 

slow than other vehicles so the sensor data and plans of navigations should complement the 

speed of ships. Contrary to this, ship’s inertia is much large which creates an impossibility to 

make sharp turns or stopping it quickly. In this case, it is not feasible to apply human monitoring 

control on the autonomous cars as shore control centres are dedicated to autonomous ships where 

necessary.  
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2.8.4.1 Route Planning Module 

It is a software module which is responsible for route planning from start to finish in the context 

of predefined waypoints by avoiding stationary hurdles explained in navigational charts and 

subsequent shipping lanes where it is advisable. It is also related to voyage planning which is 

nowadays carried out by ship crew members (Rikoski and Damus, Hadal Inc., 2016). 

Conversely, the route planning module uses the information of voyage when moving through the 

process of planning. Route planning cannot be done in the real time as it requires CA module to 

design their plan of action to eliminate and counter any obstacles.  

2.8.4.2 Collision Avoidance module 

This module is responsible for safe navigations on the ship. It, therefore, uses information from 

route planning module for the purpose of following a path that leads to a particular destination 

but can have deviated if a collision is detected on the system. This module supplies local 

information and current present obstacles near the ship. 

2.8.4.2 Situational Awareness Module 

This module entails that ANS is connected to various sensors of different natures. It further 

elaborates that this module extracts relevant information provided by CA system which is 

necessary for ship surroundings. It enhances the on-ship and off-ship data communication and 

figures out technological issues related to Situational Awareness Systems. 

2.8.4.3 Environmental Mapping  

There are various methods to map environment and surroundings of the ship which is dependent 

on the application, where maps are required on the ships and which type of sensors are needed 

for perceiving environment of the ship. This can be used for planning paths, avoiding obstacles 

and autonomous ships and its localisations. The examples of maps include grid maps, height 

grids, 2D and 3D maps or Quadtree maps. 

When asked if it a good idea to not go fully unmanned or introduce robotic crew, but just limit 

the research to telemetric system, thus more automation but still having crew on board, the 

interviewees agreed with a percentage of over 50%, remained neutral to a percentage of about 

35% and disagreed to an extend of 15% 
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2.8.5 Legal Analysis 

 

In the law of the sea, if unmanned ship is a ship is not strictly defined. (Meyers, 1967) Even the 

UN Convention on the Law of the Sea (United Nations, 1982) does not define it and uses the 

English terms ship and vessel interchangeably. (Nandan, et al., 1982). In addition, basic maritime 

rights on states are provided by COLREG, MARPOL, STCW, IMO and UNCLOS.  International 

society is concerned with the protection of life at sea and thus a number of legislative works has 

been put into practice. Currently, the International Ship and Port Facility Security Code (ISPS 

code) have been implemented in 2004 which is aimed at improving the global supply chain while 

adopting several security measures for ports and ships (Dimitrova and Blanpain, 2010). 

Furthering the aviation example that can be followed by the shipping industry, legal advice can 

be taken into consideration by studying the Civil Aviation Authority regulations on drones, and 

implemend them to unmanned vessels after the necessary adjustments. The reason beghind this is 

that a shift in operations from humans to machines cannot see liability for damages based on 

human omissions be perceived as of today. 
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The full table of maritime laws that need to be reviewed is the following: 

 
Table 2: Maritime Laws (Ringbom, et al., 2016) 

 

 

Furthermore, there are several regulatory consideration of international maritime laws incuding 

the requirement of setting up minimum crew atleast on the ships in the wake of operating 

unmanned ships and vessels (GE Reports, 2014). MUNIN is busy on the legal bit of unmanned 

vessels examining declaring the unmanned ship as flag state "territory" and updating the 

International Convention for the Safety of Life at Sea SOLAS (International Maritime 

Organization, 1974) and COLREGS (International Maritime Organization, 1972) 

  

Maritime law framework that is currently implemented does not take unmanned shipping into 

account. There are various rules and regulations that contradict with the idea of focusing entirely 

on unmanned shipping operations. The intensity of the challenge in order to adjust itself with the 

current laws may differ from one rule to another. As it is considered that the vehicles that a 

researcher is referring to is defined as ‘ships’ according to the broad range of international and 

national regulations, the intended situation is  quite clear. The foundation of research is that there 

should be same laws and regulations for unmanned ships and their manned counterparts. 

The maritime law framework is less likely to be amended, but it could experience various 

changes over the period of time, as new entrants, new risks and new laws would be implemented 

for the operational work in unmanned shipping. The liability rules that are currently implemented 

should be analysed, amended and supplemented with certain laws taken into consideration in 

order to cope up with the traditional maritime law and regulations. Amended law framework will 

have significant impact on marine insurance and on various other stakeholders who are related to 

ship operators. 
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In 1997 influential maritime lawyer Puttfarken expressed his views with the slogan ‘No seafarers 

no sea trade’ that is less likely to be fundamentally mistaken. The influence on the shipping 

industry by replacing the hard working and talented ship captains and crew with the automated 

system and virtual reality that is assisted by the vessel controllers installed at the shore has the 

ability to reform the economic and social boundaries of the shipping industry. This significant 

change in the shipping industry could be compared to the nineteenth century revolution when the 

steel construction and steam propulsion industries were introduced (Hooydonk, 2014). However, 

the long history that maritime law possesses, the industry is well-armed for their first real test 

with the technological advancements, and the substantial adaptions of the maritime law 

framework and the existing public the industry revolution is least expected. The importance of 

law framework would not decline and it will enter into the new chapter of evolution proving the 

worth of this branch of the framework. 

 

2.8.6 Environmental Analysis 

 

Reduction in greenhouse gas emission is a major concern in the wake of unmanned containership 

(Marshall et.al, 2010). Providing the reduction in steaming the green house issue might be well 

addressed. This could be achieved by the fuel consumption of a vessel which unmanned ships 

might provide in an efficient manner. This would provide in ecological betterment and would 

contribute towards environmental sustainability.  

 

Apart from the attempts made to increase the efficiency, the industry also has to take into 

account the perception of the public about the environmental durability of maritime transport. 

However, the international shipping industry contributes really low to the greenhouse gas 

emission that is 3%; the industry has recognised the need of future deductions. Steaming at a 

lower rate would lead to the reduction in emission and fuel being saved (Stopford, 2009).  The 

exemplary route from Porto de Tubarao to Hamburg, a speed reduction from 16 to 11 knots 

should reduce fuel consumption to around 54% and would avoid the emission of carbon dioxide 

with around 1.000 tons. 
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Table 2: HypoVereinsbank, Trendstudie Green Shipping, 2009 

 

Certainly, the concept of saving fuel through slower transit speeds is not only encouraged by 

environmental friendliness, but also through an economist’s point of view as slow rate of 

steaming balances the cost between charter and a bunker  (Rodseth, et al., 2016). Table 2 

illustrates the general cost of calculation for the exemplary route from Porto de Tubarao to 

Hamburg. Even though the 46% reduction in bunker cost portrays an enormous saving in 

monetary terms, it is neutralised by a correspondingly increased charter cost. For the normal 

operations in the given case manning cost would have increased the percentage of saving to 50%, 

to USD 100,000  (Rodseth, et al., 2016). Economically, the historical charter costs reduce the 

benefits of slow steaming for this kind of bunker. However, a marine would save a significant 

amount of money in this trade if the crew cost is simply eliminated. In the case of lower charter 

rates, the amount of money saved from crew would be less but it will still save one third of the 

total amount of the overall journey through the sea with slow steaming. Nevertheless slow 

steaming still face certain challenges (Faber, et al., 2012).  

The continuous increase in the trade volume, concept of implementing slow steaming would 

cause an extra pressure on the labour market of marine employees. The current economic 

instability has led to a shortage of highly qualified marine officers and concern is raised for the 

availability of these captains for the future. The labour market in Germany indicates that 80 % of 

the stakeholders of marine industry claim a shortage of highly qualified officers and sailors. 

Hence, the practice of slow steaming would consequently increase crew wages that would led to 

an increase in the crew cost. The attractiveness of slow steaming would be reduced as ceteris 

paribus favours the trade-off between the cost of crew and cost of fuel (Jahn, et al., 2011). 

Moreover, adapting the concept of slow steaming would worsen the situation of the availability 

of officers and thus hindering the concept of slow steaming itself and obstructing the potential 

rise in economic stability of marine trade. In the following case virtual and unmanned vessels 

would lead to some economic sustainability and vanquish the labour shortage that may arise. 

Therefore, an unmanned vessel could decline the impact if the availability of maritime labour is 

its main focus. 
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On top of that, unmanned vessels designed specifically for sea patrolling and environmental 

monitoring can place unmanned vessels in service of the environment. (Yaakob, et al., 2012) 

 

2.9. Summary of Chapter 

 

The main aim of this study was to carry out the PESTLE analysis of unmanned containerships 

and the future of this industry. A detailed literature review has been conducted on this topic in 

this chapter. There are two significant components of the literature review; in the first one, the 

researcher has examined different elements of unmanned containerships with sound and 

definitive resources, the second part focuses on the pestle analysis of the prevailing industry of 

containerships. Hence, with the help of this section of the research, the researcher has under 

stood that the pestle elements have external nature, which means it affects the performance of the 

industry from outside. On contrary to this, all the other elements or aspects discussed in this 

section are internal factors of the unmanned containerships. A conceptual framework is 

developed keeping in mind all the external and internal factors. 

 

In this section the researcher has developed a conceptual framework keeping in mind the internal 

and external factors and aspects that impacts the unmanned containerships. All the factors which 

are directly affiliated with the shipping industry and its development are the internal factors. 

With respect to this, some of the factors that internally influence the performance of unmanned 

containerships are; job shifting, absence of ship crew, consistent influence from the aeronautics 

industry, and extent of accidents. Besides this, the elements of PESTLE, which includes politics, 

economics, society, technology, legal and environment are the factors that affects the unmanned 

containership and its development are external in nature. 

In this chapter, the conclusion of the literature review is presented, taking in account the main 

aim and objectives of this research. In this reference, it has been established that the unmanned 

containerships and its development is done by some definite internal and external factors. The 

analysis of external factors are done by the PESTLE analysis, whereas, the internal factors are 

based on the shipment industry. With the help of previous literature, it is evident that the 

prevailing shipment industry by nature is extremely automated and electronic in nature. Majority 

of its tasks are operated through automation or other web based resources. However there are 

still obstacles for the implementation of the concept of unmanned containership at this level. 

Likewise, for the cargos which are greatly dependent on technology, there are high levels of 

cyber-attack threats. Thus, the experts and scholars of this field do not recommend trusting on 

the technology fully, human intervention is much preferable in this stance, according to the 

expert’s opinions. This chapter further shows that unmanned containerships are conceptually 

valuable. However, it is not practically supported by the field experts, due to its ineffectiveness. 
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Thus, in order to enhance the containerships it is better to spend the resources and time on the 

prevailing ones. One of the major developments in this regard is the satellite communications, 

which keeps the cargos associated with the world 24/7, however one of its major issue is the 

cyber terrorism. The literature have further discussed about the job shifting in the shipping 

industry, which may come, in the future decades. This will not decrease the jobs available, but 

the nature of jobs might change. For example more man force will be needed for the operation 

and technology related jobs rather than crew needed for the ships. 

 

Summing up the the chapter, 111 maritime professionals answered the questions promoted by the 

researcher and the 100 most relevant and complete were filtered to illustrate the current point of 

view the industry have on the issue. 

 

When asked if the current socioeconomic circumstances are the suitable for the unmanned 

vessels to become a reality, almost half of them answered negatively, almost 25% of them 

answered positively, nearly 20% believed it should be delayed to the future and a minority of 5% 

said the introduction should be limited. They distinguished between: 

 

Short to Medium Term From the Digital Ship to the Intelligent Ship:  The exploitation of big 

data acquisition, communications and analytics to introduce intelligent, real-time and proactive 

decision-making in the design, operation and maintenance of ships. (Lloyd’s Register; QinetiQ; 

University of Southampton, 2015) 

 

Medium to Long Term From the Intelligent Ship to the Autonomous Ship: The exploitation of 

sensors and robotics technology to replace human operators, leading to semiautonomous ships 

(e.g., engine-room crewless ships) or fully autonomous ships (remote controlled) 

 

 
Diagram constructed by the researcher 
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Having to say their opinion on what the main challenges of the main challenges of unmanned 

ships are, the interviewees gave very diverse answers, ranging from operational and safety issues 

to legal and maintenance, with the transition period being feared as well. 

 

 
Diagram constructed by the researcher 
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CHAPTER 3: METHODOLOGY 

3.1 Introduction 

 

This chapter of the research study pertains to all the philosophical and methodological decisions 

that are made by the researcher. The researcher has based this research study on the research 

model proposed by Saunders, called the research onion (Saunder’s, Lewis &Thornhill 2012). 

 

It explains the different steps involved in the research methodology in terms of layers and makes 

it easy to understand the concept of research methodology and the ideology pertaining to it. 

Figure 1 shows a generic research onion model: 

 
Figure 1: Research Onion 

Source: (Saunders, 2011) 

 

In this chapter the researcher has described the research approach, strategy, design, and 

philosophy and clearly mentioned the sources through which the data collection was done in 

order to achieve the aims and objectives of the research study. 

 

3.2 Research Philosophy 

 

Research Philosophy in generic terms refers to a system of beliefs and assumptions about the 

development and understanding of the knowledge. The type of the information and the nature of 
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the facts being studied are the elements on which research philosophy depends on (Saunders, 

Lewis & Thornhill, 2012). Research philosophy can be catagorzied in 5 different types: 

positivism, interpretivism, critical realism postmodernism and pragmatism (Calderon, 2015). For 

this research study, the researcher has used positivism approach as the main objective of this 

research was to study the impacting aspects on the future of unmanned containerships. It rejects 

the metaphysics and holds a position where the goal of the study is mainly to describe the 

phenomena that is under question.  

 

3.3 Research Approach 

 

Research approaches are categorized as either inductive or deductive. A deductive approach 

begins with having general observations about a topic of discussion and then working towards 

specific conclusions while drawing general theories without developing or testing any 

hypothesis. In contrast to that, inductive approach begins with having specific observations, 

while applying a well-established theory and validating it by developing hypotheses and 

applying statistical tests on the data collected (Bernard and Bernard, 2012). Another approach 

which combines the characteristics of both approaches is known as abduction approach 

(Bryman& Bell, 2011).For this research study, the researcher has used deductive approach in 

order to achieve the aims and objectives of the research study. The researcher has moved from 

theory to data and testing of a theoretical proposition by the employing a research strategy 

specifically designed for the purpose of its testing (Sekaran& Bougie, 2013). 

 

3.4 Research Design 

 

Research design refers to the type of the research that is being conducted. The two main 

categories of research design are, quantitative and qualitative. Qualitative approach is adopted 

when the aim of the research pertains towards studying and analyzing non-quantifiable data such 

as feelings, experiences, perceptions, ideology, emotions etc. In contrast to that quantitative 

approach is adopted when the research study pertains towards analyzing quantifiable data which 

can be studied through numerical values (Creswell, 2013, p.147). There is another method in 

which the researcher opts to use both quantitative and qualitative data, known as mixed method 

approach. Quantitative approach is considered more viable provides more reliable results as 

compared to qualitative approach. In order to over the come the lacking of both approaches, 

researchers often use mixed method approach as per the requirement of the research study. 

 

For this research study, the researcher has followed mixed method approach as in order to meet 

the aims and objectives of this research study, qualitative and quantitative data has been 

collected. Qualitative data has been collected through open-ended questions in the form of 

interviews and quantitative data has been collected through close ended questions in the form of 

questionnaires. 
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3.5 Research Strategy 

 

Research strategy refers to nature of data collected for the research study with respect to its aims 

and objectives of the study. Research strategy is also the very foundation or basic blueprint of a 

research upon which the whole research process and design is based (Pickard, 2012). There are 

different types of research strategies involved in a research, such as experiments, surveys, case 

study, action research, grounder theory, archival research, ethnography, etc. For this research 

study, the researcher has used a triangulation of three strategies. Survey strategy was conducted 

to collect information from the stake holders of unmanned vessels in order to gain a wide a range 

of responses so that the findings and the results of the study are more reliable and valid. Archival 

research strategy was used in order to study the previous literatures. And develop a framework to 

base the findings of this research study. The third strategy used by the researcher was case 

studies. The researcher studied the institutions which were involved with work of unmanned 

containerships and vessels. The researcher has studied the effectiveness of using unmanned 

vessels and assessed their advantages and disadvantages comparing to other institutions. 

 

3.6 Data Collection Method 

 

Data collection method is the process through which data is collected for the research purpose 

and used to reach meaningful conclusions to develop findings according to the aims and 

objectives of the research study. There two types of data that can be collected for any research, 

primary data collection and secondary data collection (Maxwell, 2012, p.327). Primary data 

collection can be referred to any information which is collected from direct sources such as, 

questionnaires, surveys, personal interviews, group interviews etc. with a specific objective on a 

specific subject. It comprises of the observations or discussions of the researcher himself. Such 

data is tailored according to the needs of research question being addressed and reveals only that 

information which is needed. It is a lengthy process but it provides first-hand information 

(Wilcox et al, 2012). In contrast to that, secondary data collection is for information that is 

already present somewhere. It can be in research journals, on the internet, articles, company 

reports, annual reports, statistic reports, industry analysis, corporate or governmental archives 

etc. Having secondary data allows the researchers to compare the information collected over the 

previous years and use that information in accordance to the research aims and objectives 

(McMillan & Schumacher, 2014). 

 

For this research purpose, the researcher has used both primary and secondary data collection 

method. Primary data collection has been used to collect qualitative and quantitative data from 

the professionals of different departments and designations of the same field and via 

representatives of different institutions and organizations working in the design, engineering and 
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operations of unmanned vessels. Secondary data was collected through the past literature in order 

to develop an understanding regarding the previous researches conducted in this regards. 

 

3.7 Research Instrument 

 

Research instrument refers to the tool used for collecting the data. Such tools vary according to 

the type of the data that is being collected. Qualitative data has different collection tools and 

quantitative data has different collection tools. For this research study, the researcher has 

gathered qualitative and quantitative information and used different research instruments for 

each. For qualitative data the researcher has conducted interviews which comprised of 5 open 

ended questions and for quantitative data the researcher has conducted questionnaires which 

comprised of 10 close ended questions which were designed in accordance to achieve the aims 

and objectives of the research study. 

 

 

 

3.8 Sampling Method 

 

Sampling is done to identify and recruit the participants from the target population of the 

research as it is not possible for the researcher to gather data from the whole population and 

analyze it to derive the conclusions. The sample which is selected is assumed to represent the 

whole population, hence it is said that bigger the sample size, the more reliable data is generated 

(Levy &Lemeshow, 2013). Sampling methods are generally categorised as probability and non-

probability sampling (Kumar, 2010). In probability sampling, everyone who is recognized as a 

member of the target population has an equal chance of being selected for the study. Whereas in 

non-probability sampling; members of the population do not have an equal selection chance. 

Non-probability sampling can be categorized under the following different types (Lyon, 2012): 

 

 Consecutive Sampling: This is similar to convenience sampling but it requires the 

researcher to include all the accessible members of the population in the sample size. It is 

considered the best of all non-probability sampling techniques as it involves all 

thesubjects available to the researcher increasing the sample size and giving more reliable 

responses. 

 

 Convenience Sampling: This is the most commonly used technique in sampling as it 

involves the selection of a sample sized which is most conveniently available to the 

researcher. It is the easiest, cheap and less time consuming sampling technique. 

 

 Snowball Sampling: This is used when the population size for any research is very small. 

In this the researcher asks the initial member of the sample size to identify the next 
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potential member for the sample size which falls under the selection criteria. This is 

rarely used as this type of sampling hardly represents the whole of population. 

 Quota Sampling: In this technique the researcher ensures proportionate or equal chance 

of selection for the members of the population based on the traits on which quota is 

identified. 

 

In contrast to that, probability sampling is also divided into following categories (Daniel, 

2011): 

 Simple Random: Each member of the population has equal chance of being selected. 

 Stratified Random: This divides the population in groups based on significant differences 

and then pick random sampling from each group. The basis for dividing must be 

identified before sampling. 

 Random Cluster: Divide the population into groups and randomly select the whole group 

as samples. 

 Stratified Cluster: This is similar to random cluster sampling. It reduces the errors of 

cluster sampling by creating strata of clusters. 

 

For this research study, the researcher has two different types of sample size. For conducting the 

questionnaires the researcher used snow ball sampling method to reach out the different 

professionals of the field and convenience sampling method for getting the interview responses 

from different company representatives. 

 

3.9Data Analysis Technique 

 

Analysis techniques for researches vary according to the type of data that has been collected. 

Qualitative data gathered through survey interviews, will be analyzed using thematic analysis in 

order to mold the data and quantitative data collected through survey questionnaires would be 

analyzed using different statistical tools and the collected data will be run on the statistical 

software SPSS (Statistical Package for Social Sciences). The data collected was molded into a 

presentable format to drive the conclusions and reach to the findings of the research study. 

 

3.10Ethical Considerations 

 

Keeping the research study under the boundaries of ethics is of empirical importance for any 

research study. It is considered as a moral duty of the researcher to stay within the ethical wall 

and keep in consideration the ethical limits pertaining to the research study. For this research 

study, as the researcher has conducted secondary and primary data hence the ethical 

considerations pertaining to both data collections were accounted for. For primary data 

collection, the researcher ensured that every participant of the research study had signed a 

consent form before taking part in the interview session or filling out the questionnaire. The 



 

48 
 

consent form stated that the respondent has allowed the researcher to record their responses and 

use it for academic purpose only and the respondents can discontinue their participation at any 

point of the research and hold no obligation to the researcher. 

 

For secondary data that has been collected, the researcher has made sure to use relevant citation 

styles to give proper credit to the authors of the past literature that has been used in this research 

study. This practice makes sure that the previous researchers are appreciated for their work and 

avoids plagiarism. 

 

3.11Research Limitations 

 

The time limit kept the researcher under a pressure to keep the sample size and the scope of the 

research study limited. 

 

The budget constraints also limited the researcher from reaching out to a wider sample size and 

use multiple data collection tools and methods. Having a diverse variety of data would have 

resulted in more reliable data and increase the validity of the findings.  

 

A number of respondents seemed reluctant in both interviews and questionnaires which have 

reduced the reliability of their responses as there is a possibility that they might have used 

vaguely accurate data. 

 

As there is lack of applicability for the concept of real unmanned ships, the data gathered is 

mostly conceptual and based on the ideologies and real time and actual data was missing in the 

complete PESTLE spectrum. This made the results less reliable and puts question on the validity 

of the findings of this research study.  

 

 

3.12 Summary 

 

This chapter of research methodology has clearly stated all the methodological considerations 

that have been kept in consideration by the researcher. It defines how the researcher has adopted 

a positivism approach for the research philosophy and carried out a deductive research with in 

the paradigms of a positivist approach in order to answer the research questions and achieve the 

research objectives. In the light of research design, the researcher has followed a mixed method 

approach gathering both kinds of data, qualitative and quantitative, keeping the scope of the 

research to a wider prospect. In order to gather the data, the research followed a survey research 

strategy with the triangulation of content analysis, by studying the cases of companies working 

on or with unmanned vessels, and archival research strategy to gather information from the past 

literature. After the collection of the relevant information, the data was analysed using multiple 
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analysis techniques. The quantitative data which was collected using questionnaires was 

analysed using the software SPSS and the qualitative data collected via interview questions was 

analysed through thematic techniques. Use of multiple analysis techniques was important as the 

data collected was of different types. Such diversity in the data collection and data analysis 

increases the overall validity of the research study and allows portrays more reliable results to 

the reader and the target audience of the research study.  

 

This chapter of the research also pertains to one more essential part of the research study. It 

explains how the sample size was determined to collect the data. Researcher has kept the 

sampling method quite specific for this research study and identified all the individuals using 

snowball sampling technique for gathering the responses for the questionnaires and similarly 

contacted various individuals working at senior positions in companies that are involved with or 

are working on unmanned vessels. In addition, this chapter also identifies the ethical 

considerations that were kept in mind by the researcher and the limitations which surrounded this 

research study. 

 

1. There will be no single remote or autonomous ship solution but rather a hybrid of the two 

which will depend on the type and function of the vessel. 2. The technologies needed to make 

remote and autonomous ships a reality exist. The challenge is to find the optimum way to 

combine them reliably and cost effectively. The development of decision support systems for 

autonomous vessels will be a gradual and iterative process and subject to extensive testing and 

simulation. 3. The operation of remote and autonomous ships will be as least as safe as existing 

vessels. There is potential to reduce human based errors but at the same time new types of risk 

will arise and will need to be identified and addressed. 4. Legislation can be changed if there is a 

political will. For remote and autonomous shipping to become a reality effort are needed at all 

regulatory levels. Questions of liability for autonomous ships are subject to national variations, 

but generally it seems that there is less need for regulatory change in this field. What needs to be 

explored, however, is to what extent other liability rules, such as product liability, would affect 

traditional rules of maritime liability and insurance. S. Remote and autonomous ships have the 

potential to redefine the maritime industry and the roles of players in it with implications for 

shipping companies, shipbuilders, maritime systems providers and technology companies from 

other (especially the automotive) sectors.  
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APPENDICES 

Appendix A: questionnaire Survey 

 

This questionnaire is specifically designed as part of [Name of program] Thesis and the 

information provided by the respondents for this questionnaire shall remain confidential. Please 

respond to below questionnaire with confidence. All of your records & personal data will be kept 

confidential. 

 

Internal & External 

Factors on Unmanned 

Vessels 

Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

There is a rather strong 

influence of politics 

towards unmanned 

shipping 

     

You prefer the idea of 

unmanned vessels as it is 

cost friendly 
     

You promote crewless 

vessels as it would lower 

the number of accidents 
     

Unmanned hips will rise 

the number of cyber-

attacks on vessels 
     

Unmanned vessels will 

provide jobs than they 

cut in shipping industry 
     

Instead of introducing 

Robotic crew, it is better 

to focus on telemetric 

system 

     

Aviation industry of 

drones is a right 

inspiration for unmanned 

vessels 

     

Your institution should 

take more decisive steps 

towards unmanned 

vessels research 
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Appendix B: Interview Questions 

Question 1: 

In given circumstances of international shipping industry, do you think that it is appropriate to 

introduce unmanned vessels? 

Question 2: 

What is your opinion about the job shift, which unmanned vessels would bring to shipping 

industry? 

Question 3: 

What do you believe constitutes the timeline from now until the realisation of unmanned vessels? 

Question 4: 

What are the main challenges faced by unmanned vessels face? 

Question 5: 

Do you feel any important issue regarding unmanned vessels was left uncovered by the previous 

questions? 


