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Abstract 

It is essential to understand that the increasing expansion of global trade and globalisation of 

the world economy lead to an increasing use of equipment in the maritime industry which 

raised the need for automation in port operation. 

 

In this master thesis the qualitative and quantitative approaches are combined in mixed method 

and triangulation. The data are both primary in the form of interviews, questionnaires and 

observations, which are presented in the result and analysis chapter and secondary, in the form 

of literature review analysis.  

 

The purpose of this master thesis is to explore the influence of automation on safety 

management culture used in Ro-Ro shipping ports by a liner shipping company. Linked to this 

purpose, this thesis aims to address the impacts of further implementation of automation in 

reputation and economic indicators for the liner shipping company, which will have further 

effects in economic and social sustainability of the company.  

 

To succeed this, a further implementation of automation in liner shipping companies will occur 

in a possible need of a structured Safety Management System (SMS) and proactive risk 

assessment process to maintain the company’s efficiency and employees’ safety. The results 

highlight that these safety measures would not only boost employees' spirit and motivation, but 

also would be positive to the company's reputation and overall performance. As liner shipping 

companies move towards transforming their operations to automation, it is important to 

implement a consolidated SMS and proactive risk assessment process to increase safety, 

efficiency, productivity, and economic sustainability. The connection among safety, 

automation and social sustainability indicated the importance of involving the employees in 

the transformation journey.  

 

Key words: Liner Shipping Company, Trailer Operations, Ro-Ro port, Port Operations, Safety 

Culture, Safety Management Systems, Risk Assessment, Automation, Social Sustainability, 

Economic Sustainability   
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1. Introduction 

 

In the introduction chapter the reader is introduced to the topic, while the background, research 

questions, purpose and delimitation are presented. 

 

1.1 Background 

Global trade of products and passengers by sea transport has increased the last twenty years 

(ITC, 2020) even though the global tensions remain (WTO, 2020). In order to follow the 

expansion of the global trade and the globalisation of the world economy, the maritime industry 

increased the use of containers and trailers to satisfy the rising demand (Cullinane et al., 2006).  

According to Conca et al (2018), the tripled expansion of capacity and volume in the world's 

cargo containers during the last decade is an outcome of the development of the shipping 

industry stemming from the need for advanced handling facilities due to the increasing world 

trade. Kemp (2015) supports that among other factors environmental and economic factors lead 

to the development of mega carriers in the last years by maximising the size and the capacity 

of ships, which increased the pressure of efficiency in port. Ringsberg and Lumsden (2016) 

describe that the maritime companies intend to stress the logistics operation at port terminals 

to increase competitiveness, by eliminating the operation costs and risks, improve quality and 

improve energy efficiency. In fact, according to Hausman, et al. (2013), logistics performance 

plays a significant role in the level of bilateral trade since a high performance of logistics in 

ports’ operations may increase the competitive position of the port in the global trade.  

 

In order to maximise the efficiency in ports, automation in logistics operations and vehicles is 

introduced. Martin-Soberón et al (2014) state that the standardisation of performance and 

service level resulting from automation is connected with the higher control of equipment and 

processes and provides the possibility of reduction of the uncertainties in regards to response 

time, risks of costs and human errors. In order to improve safety and avoid accidents more 

efficiently, companies initiate Safety Management Systems (SMS). For example, Yui et al 

(2017) present the SMS as a way to minimise the workplace injuries and fatalities, reduce the 

waste of materials and eliminate the workplace hazards. Further, an effective application of a 

SMS may combine compliance with the existing regulatory framework, protection for 
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employees and improvement of health and safety in the workplace (Granerud and Rocha, 

2011). Likewise, Fernández-Muñiz, et al. (2009) address that an effective SMS not only secure 

safety of life against accidents, but also increase the competitive level of an organisation by 

increasing the productivity and providing better economic results. The development of 

automation might not only affect the safety management system in ports, but also impact the 

organisation’s sustainability. An introduction of automation in ports would require investments 

in infrastructure, while as Martin-Soberón et al. (2014) mention, that higher performance and 

increase of safety and security would impact economic sustainability. Simultaneously, the 

social aspect of sustainability would be affected in various ways from the introduction of 

automation in ports by offering more training to employees (Martin-Soberón et al., 2014) and 

providing a safer working environment with less physical stress (Theurel and Desbrosses, 

2019). 

 

Although studies have examined the safety in container ports, there is a lack of research on the 

safety in Roll-on/Roll-off (Ro-Ro) shipping ports with trailer operation activities. This limits 

the understanding on how automation impacts the existing safety culture in liner shipping 

companies involved in transport of trailers. In order to understand the impact of automation at 

a liner shipping company, this study aims to explain how a further implementation of 

automation would influence the reputation and cost indicators of a liner shipping company, 

which will have an impact on social and economic sustainability.  

1.2 Purpose and research questions 

The main purpose of this master thesis is to explore the influence of automation on safety 

culture in Ro-Ro shipping ports. Linked to the stated main purpose, the objective of this thesis 

is to address the impacts of further implementation of automation in reputation and economic 

indicators for the liner shipping company. Such indicators, will have further impact on the 

economic and social sustainability of the company. 

 

Based on the stated purpose the following research questions have been formulated; 

● What are the impacts of automation on the safety culture used by a liner shipping 

company? 

● What are the economic and social impacts of automation on a liner shipping company? 
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1.3 Delimitations 

The delimitations of a study provide the research scope and it is necessary to exist to make 

clear the limitations of the research process (Collis and Hussey, 2014).   

 

Research limitations are defined as possible limitations that could affect the outcome of a study 

(Collis and Hussey, 2014). The study was adjusted based on a fixed time frame. For this reason, 

only factors important for the topic were taken into consideration, while some information 

provided were considered as granted.  

 

Even though some academic knowledge connected with the topic of safety management 

measures existed, there was a lack of knowledge regarding the organisation and the company’s 

port systems and SMS. For the purposes of this thesis, the methods chosen to collect data was 

through a case description where the author pinpoint important information related to the 

research. This information became available to the author either through public online websites 

or reviewed internal documents from the liner shipping company. Lastly, this information was 

always combined with knowledge gained from the literature reviewed provided by the 

university library. In addition, important data were collected through interviews and 

questionnaires, as well as through observation from visits to both ports of Vlaardingen and 

Gothenburg. 

 

For this thesis it was decided that only the port of Gothenburg in Sweden and the port of 

Vlaardingen in the Netherlands will be investigated. These ports were the ones chosen out of 

the port’s operations of the Ro-Ro liner shipping company due to similarities in legislations 

and operations level, as well as level of automation already introduced when the thesis started 

in 2020. During this study it was decided that only the trailers segment will be investigated, 

mainly because the operations of the liner shipping company in the port of Netherlands is 

mostly focused on trailers’ handling. Moreover, this thesis focused only on the dry trailers 

moving general cargo due to different rules apply for handling of hazardous cargo in the port, 

complex safety protocols and regulatory compliance differences.  
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At this point it is important to underline that the research was held during COVID-19 period 

and for this reason the timeline of the thesis had to be extended. The author of this thesis found 

it difficult during this period to collect the necessary data by interviewing the right people in 

the company or receiving answers in the questionnaires mainly because the majority of people 

were either on sick leave, they were not available in the office, or simply because they were 

busy. At the same time visiting both terminals became possible for the author only after strict 

measurements against travel were lifted. 

 

1.4 Report Outline 

The outline of this master thesis is as follow: 

● Chapter 1: Provides an introduction with a background and description of the problem. 

Also outlines the purpose of the research, the research questions and the limitations.  

● Chapter 2: Presents the necessary theoretical background connected with the topic of 

the thesis. 

● Chapter 3: The methodology which was conducted to solve the problem statement of 

the thesis is explained, including topics of research approach, data collection, reliability, 

validity and case description.  

● Chapter 4: Presents the results from the study and simultaneously analyses them 

including a visualisation via figures. 

● Chapter 5: The results and findings of the thesis are discussed, compared to the findings 

to the literature review and try to approach the research questions.  

● Chapter 6: Concludes the mains points of the master thesis and answers the research 

questions. Recommendation for the future for potential future research and further 

investigation is proposed.  
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2. Literature review 

 

In the literature review chapter will be presented the necessary literature connected with the topic and 

the process of answering the research questions. Topics such as liner shipping industry, efficiency in 

ports, process and infrastructure of handling goods, automation, safety management systems, risk 

assessment, safety training, safety culture, as well as the impacts in social and economic sustainability, 

are included and presented. 

 

2.1 Liner shipping industry 

The liner shipping industry, known as liner business, attracts the interest of a constantly 

enlarged market share, especially after the evolution of containerisation, bringing changes in 

the global terms of trade. Stopford (2009) separates the liner business in three parts based on 

the trade routes, the East-West trades, the North-South services, and the shorter-haul 

intraregional cargo trade. He continues by supporting that the demand in liner transport is 

determined, unlike in bulk services, by the relative price and the availability of goods. The 

exceptional reason for success in liner service and the factor that maintains liner business 

competitive is not only the satisfaction of demand, but also low cost and in large quantities. To 

achieve low cost and large quantities a liner shipping network is usually built where 

corporations are established among ports, member companies and their network partners 

sharing resources to have operational benefits, slot-sharing agreements created and multimodal 

transportation is a common practice (Lun et al., 2010).  

2.1.1 Efficiency in port operations 

To maintain competitiveness, efficiency should exist both in vessel capacity and scheduling, 

but also in port operations. Tongzon et al. (2009) show that the ports have started being more 

supply chain oriented, which imply that their tactical activities involve various flows in the 

supply chain. The supply chain way of thinking supports the maritime industry not only to 

overcome common problems such as role, functional or operational deficiencies occurring in a 

port, but also establish an extensive way of measuring the performance (Bichou, 2006). 

  

Kennedy et al. (2011) further address that the investments in efficiency of logistics operations 

in port terminals has as result the increasing development of universal competition and trade. 
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At this point it is important to mention that according to Lun et al. (2010) ports have evolved 

during the last decades from cargo loading/unloading points to distribution centres with 

physical infrastructure serving as transport hubs in the supply chain.  

 

In addition, the port infrastructure should not only handle vessels and cargoes, but also tolerate 

the current traffic and be able to foresee upcoming technological developments and changes in 

the port’s operating environment (Lun et al., 2010). Because of this, there is a need for 

transformation of ports into hubs which can establish and provide value-adding services such 

as cargo consolidation or cross docking activities (Lun et al., 2010). This is supported by 

Bichou and Grey (2004) who mention development of ‘third generation’ ports into ‘fourth 

generation’ ports will not only have value adding services, but also the ports will have common 

operators and administration forming global multi-port companies. 

 

However, it is clear that in liner shipping the cargo availability and the low costs are the most 

important factor affecting the performance (Stopford, 2009), the logistics operations efficiency 

at port terminals is not so easy to estimate (Kennedy et al., 2011). Factors such as the capacity 

and the productivity in terms of time, cost, and service quality should be taken into 

consideration when estimating the logistics operations efficiency measurement of port 

performance (Ringsberg and Lumsden, 2016; Bassan, 2007). Clark et al. (2004), however, state 

that other factors, such as the level of infrastructure or the existence of organised crime also 

have positive or negative influence on port performance. Cullinane et al. (2002) suggest that 

other factors, such as the size of a port or a terminal could positively affect the efficiency 

performance measurement. Bichou and Gray (2004) support that there are two main categories 

of measuring the performance of efficiency of logistics operations in ports; the macro indicator 

performance, which measures the performance of logistics port’s operations efficiency based 

on the impacts on the availability of cargo and services, on the port physical infrastructure and 

the global trade (Ringsberg and Lumsden, 2016), and the micro performance indicator which 

measures the impact the efficiency of logistics operations in a port in essence of input/output 

ratio (Bichou and Gray, 2004).   

 

Businesses being a part of the maritime industry have turned their interest towards efficiency 

in logistics management in port terminals to eliminate the costs and the financial risk and 

provide high standards in quality combined with energy efficiency (Ringsberg and Lumsden, 

2016). Moon and Woo (2014) underline that the main interest is to efficiently manage the cargo 
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at port terminals in order to avoid market fluctuations and economic risks. Langen and 

Sharypova (2013) distinguish three different types of groups of interests in port’s performance 

indicators: the port users, the policy makers, the port developers and other stakeholders. The 

attention of these groups is turned towards port’s performance due to factors such as the costs, 

the transactions costs, reliability of transactions, employment in ports, environmental footprints 

and impacts in international and local level, etcetera (Langen and Sharypova, 2013). The high 

competition combined with a remaining need of low shipping cost and low levels of 

environmental footprint have put pressure on transport operations who seek ways to reduce 

transport cost and improve the quality of transport services, resulting in the creation of mega 

trailers. Nevertheless, the existence of mega trailers increased the need of good port 

performance due to the increase of loading/unloading time in the port, which increase the risk 

of congestion (Ringsberg and Lumsden, 2016), while it also increases the cost of transportation, 

and the need of more investments in the port in essence of technology and Information 

Technology (IT) (Kemp, 2015). 

2.1.2 Standards  

Many researchers explore the positive impacts connected with the application of standards and 

Information and Communication Technology (ICT) (Ringsberg and Lumsden, 2016; Clark et 

al., 2004). Clark et al. (2004) proves that introducing regulations and standards at seaports 

could affect efficiency in ports in a non-linear way. According to Clark et al. (2004) adopting 

standards could on the one hand impact the port's efficiency in a positive way, but an excess of 

regulations could result in opposite outcomes. It is the developing and non-structured ports 

struggling with world trade that are negatively affected by legal restrictions (Clark et al., 2004). 

The high costs accompanying the compliance with legal regulations and worldwide standards 

harm these countries' competitive advantage in world trade. 

 

Complying with international standards is necessary for an effective implementation of 

information technology practices. Τhe introduction of ICT mainly impacts logistics efficiency, 

and consequently port's efficiency, in a positive way (De Martino et al., 2013). Similar opinion 

is supported by Demibras et al. (2014) where the port-centric logistics theory represented and 

the complex operations following it will be benefited by the ICT systems creating a modernised 

port and moving towards developing an integrated system between port, customers, shipping 

companies to increase visibility and handle equipment more efficiently. By ensuring visibility 

of information exchanged regarding the cargo, the supplier, the consignee, the routes, etcetera 
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the efficiency is increased (Demibras et al., 2014), which as a result reduce the necessity of 

paperwork, the lead time and improve the custom clearance process (Ringsberg and Lumsden, 

2016).  

2.1.3 Process and infrastructure in handling of goods 

In order to increase efficiency in ports’ operations, it is necessary to explore and analyse the 

ports’ infrastructure and cargo handling, since both are highly linked with the transport system 

and logistic system. Providing access to intermodal means of transportation by giving access 

to trucks and railway or services such as temporary storage or warehouses have a positive 

impact on the port's efficiency (Tsoi and Loo, 2021). In addition, exploring and analysing the 

cargo handling could provide useful information regarding the port's efficiency and areas of 

improvement. Yet, it is important to underline that different categories of cargo might slightly 

affect the way of cargo handling.  

 

Carbone and De Martino (2003) present a cargo handling system trying to prove a correlation 

between cargo handling, logistic and transport systems. According to them, a transport system 

consists of shipping, cargo handling and delivery, where the cargo handling includes action of 

pilotage, towing, unloading, storage and loading (Carbone and De Martino, 2003). De Langen 

and Chouly (2004) characterise the activities of handling, towing, forwarding, storing, 

unloading, loading, assembling, re-packing, and consolidate, to be the activities of a more 

broaden aspect of steps a company needs to take in ports for logistics operations of cargo 

handling.  

 

Ringsberg and Lumsden (2016) describe a structured way of cargo handling based on the 

EPCIS standard, by providing different activities as steps of handling cargo in export and in 

import of trailers. The implementation of standards is expected to complicate the cargo 

handling process since more activities would be necessary to take place in order to increase 

efficiency in ports. Ringsberg and Lumsden (2016) conclude that in export of trailers the 

activities of arriving to photogate, transporting, receiving or arriving to the main gate, 

inspecting, transporting, outbound/staging to terminal, inspecting, loading, receiving to ship 

and shipping the cargo are taking place. During the import of trailers, different steps occur with 

the process starting with the activity of arriving in ship deck, and the various activities 

happening such as inspection, transporting/ receiving or receiving/transporting, 

outbound/staging, picking the cargo and transporting in parking zone trailer, arriving in 
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photogate, inspecting and transporting or receiving in main gate, and lastly inspecting, 

receiving and shipping (Ringsberg and Lumsden, 2016).  

2.2. Automation 

Over the last decades an increased trend in port automated operational processes in container 

terminals and cargo handling has been witnessed (Wang et al., 2017), but also in roll-on/roll-

off operations by automation of both the logistics process and the terminal trucks (Murgoitio 

et al., 2016). Murgoitio et al. (2016) support that automation benefits environmental, economic 

and social sustainability as it increases the transparency and visibility of information among 

stakeholders in the Ro-Ro transport value chain.  

2.2.1 Impact in working conditions 

There are two opposing views regarding the impact of digitalisation and automation on working 

conditions. Firstly, studies have been published which focus on beneficial points of 

digitalisation bringing up arguments like flexible working times, telework and home office, 

which maintain high value in many employees' lives balance (Haar et al., 2014; Grozdics et al., 

2023; Singh et al., 2023). Haar et al. (2014) for example mentions that a good work-life balance 

can result in positive ranking in job satisfaction and decrease the amount of mental health 

issues. A good balance between personal and professional life is what matters most to the 

majority of the new generation (Buddeberg-Fischer et al., 2008). Hill et al. (2001) conclude 

that working with flexible working arrangements have positive outcomes in work-life balance 

for employees. Moreover, Theurel and Desbrosses (2019) support that the introduction of 

digitalisation and automation could mitigate the burden of physical labour and improve safety, 

and therefore protect employees from work-related illnesses. In fact, with advanced technology 

the stress of executing physically demanding tasks can be placed in automated machinery, 

protecting humans from dangerous environmental conditions.  

 

Secondly, studies have been published presenting a rapid use and shift of automation and 

digitalisation and adverse impacts this might have on employees’ well-being. The field of 

technostress, defined as the stress as a result of use of ICT, wants to primarily prove the 

negative influence the extensive use of the new technology can bring to employees’ 

psychological well-being (Bondanini et al., 2020). Salanova et al. (2014) underline that 

technostress deriving from techno-addiction and techno-strain can short term lead to a “have 

https://journals.sagepub.com/reader/content/18a4782a83f/10.1177/23197145221115530/format/epub/EPUB/xhtml/index.xhtml?hmac=1696793175-4TRLzmH96E2Z%2B%2BP9KIGs1XyOV2rPMXnuTSQXF1bmmaQ%3D#bibr14-23197145221115530
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to” pressure feeling, anxiety, scepticism, inadequacy and fatigue, while in long term it can 

include physiological, psychosocial, organisational and societal consequences. Further studies 

regarding technostress address pain factors, like the lack of experience or confidence in new 

technologies, or the fear that one’s job will be replaced (Tarafdar et al., 2011). This is supported 

by Green (2004) who supports that the escalation of work pace the new technologies created, 

demanded more rapid, reliable and transparent information, communication, production and 

distribution which increase the stress levels for employees.  

 

2.3 Safety Management Systems (SMS) 

The concept of SMS has drawn business attention through the years. It has not become easier, 

however, to give a particular definition of the term SMS due to a lack of consensus on what 

exactly the SMS is, what its principles are and its correlative scope (Robson et al., 2007). Other 

questions such as whether it includes only management components or if technical and 

operational perspectives might occur (Nielsen, 2000), have concerned the scientific community 

throughout the years.  

 

Gallagher et al. (2003) perceived the SMS as a system that not only per sees the risk, but also 

improves the health and safety by planning and reviewing, managing the company’s 

arrangements and other specific program elements working together to secure safety in a 

working environment. A SMS should be perceived mostly as a management system rather than 

just some policies or procedures written on paper (Mearns, Whitaker, and Flin, 2003). 

Labodova (2004) characterises the SMS as mechanisms designed to minimise the hazards and 

secure health and safety. Fernández-Muñiz et al. (2007) state that an SMS integrates a set of 

policies and practices to affect in a positive way the employees’ perception and behaviours 

regarding risks. Thus, SMS is a system that alerts when performance indicators perceive that 

something is acting wrong in the system. It ought to be mentioned that a SMS is a management 

model that determines the functions, responsibilities, practices, procedures and process in order 

to assess or even prevent risk (Alvarez-Santos et al., 2018). In addition, there is a preliminary 

need for an efficient SMS to be framed by a number of laws and legal frameworks which have 

as a goal to secure effective protection of the employees and improve safety and health 

conditions (Granerud and Rocha, 2011).  
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2.3.1 Risk assessment 

According to Badri et al. (2012) the way that a company analyses and assess its possible risks 

can be characterised as a safety management strategy. The strategy a company follows to adopt 

the SMS reveals how the risks are simultaneously managed (Alvarez-Santos et al., 2018). 

Bottani et al. (2009) do not separate the risk assessment from the SMS, but describe it as a 

safety management information system itself focusing on the analysis of the sequence of 

alerting situations and the transformation of them into levels of risks defined by the how often 

and how possible it is for them to occur. Thus, recognition and rating of risks are the main 

principles of risk assessment, which helps to identify the significance of the risks an 

organisation or its processes are facing at a particular period of time (Hopkin, 2017). Hopkin 

(2017) continues by supporting that the usefulness of the risk assessment is actually proven 

only when its results are helping into the decision-making process or/and the risk response. 

Mousavi et al. (2017) support this by stating that the risk assessment usually is perceived as a 

tool helping the decision-making process.  

 

In order to aid the decision-making process, the risk assessment should be able to recognise 

and evaluate the risks, and then take measures based on each risk importance priority (Aven, 

2016). In the maritime industry the dominant idea has been that human error was the main 

reason for incidents and accidents (Anderson, 2003). However, during recent years it is 

believed that human error just provokes the incidents or the accidents, but other factors 

connected with seafarers’ training, emotions, motivations, working conditions, physical or 

social stress, etcetera, are the roots of the problem (ibid). This is supported by Mousavi et al. 

(2017) who addressed that the people recognising and evaluating the risk should be able to 

fully understand how employees’ psychology and training in the emergency of a risk could 

contribute to the risk itself and its prevention. 

 

In general, it is necessary for risk assessment as part of SMS to be also framed by a regulatory 

and legal framework. The marine hazards traditionally are regulated by IMO legislation and 

classification society rules. According to Mousavi et al. (2017), these regulations have been 

created based on previous risk crises by experts and propose specific solutions resolving 

specific problems. The risk assessment is only rarely used as a way to forecast and prevent 

risks, which is in contrast with the modern way of risk management which has as a prerequisite 

the existence of recognition and evaluation of risks and as a consequence the risk assessment 
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(Mousavi et al., 2017). In the shipping industry the operators do not usually assess the risk 

resources, unless it is requested by the law. This is because they do not think this is useful, 

since they prefer to evaluate risks only when required on a smaller scale, for instance between 

two options (Mousavi et al., 2017).  

2.3.2 Safety training and safety culture 

Nassiri et al. (2016) mentions that risk assessment can be perceived as measures taken to 

improve working and safety conditions. The risk assessment, and as a consequence the SMS, 

is correlated with the working environments and conditions, since major risks might occur 

during them. A risk assessment is a core SMS process collecting and analysing information 

connected with the working environment and conditions, work teams and relations employees 

might develop both in the working and industrial environment. This information is analysed in 

order to realise and evaluate existing risks, and create preventive strategies in accordance to 

their importance (Fernández-Muñiz et al., 2009). To make risk assessment practice beneficial 

despite its complexity, companies should invest in acquiring unification and broaden oversight 

of the working conditions, technology, health and safety, and relations with other co-

employees, companies and suppliers (Papadopoulos et al., 2010). Alvarez-Santos et al. (2018) 

characterise risk assessment as a management model which does not only focus on plans, 

techniques and processes, but also creates value, common vision and commitment to 

employees.  Granerud and Rocha (2011) support this by stating that a combination of risk 

assessment and the overview of the feedback received in the working and industrial 

environment result in improvements within the company. However, it is of equal importance 

for the companies to create the feeling of common target and motivation based on emotions to 

employees as it is to perceive or design an effective technique or strategy (Watcher and Yorio, 

2014).  

 

To manage an efficient SMS the safety aspect should be included in various processes in a 

company, people should take responsibility for them and employees should be properly trained 

(Segarra Canamares et al., 2017). Attwood et al. (2006) supports this by addressing that the 

lack of safety culture and properly trained employees could be characterised as an important 

failure of a company’s management systems which do not prevent workers from acting 

unsafely. An effective risk prevention strategy, as well as a beneficial safety and health 

programme is linked to the existence of an effective training safety programme for employees 

(Vinodkumar and Bhasi, 2010). Training is one of the most important key elements for an 
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improving and always up-to-date organisation. Vredenburgh (2002) mentions that 

organisations should provide safety and health training and mentorings to employees in order 

to secure a safe working environment. The SMS is based on establishing safety routines for 

employees, which is created by incorporating safety norms into organisation’s activities to 

achieve improvements in working conditions (Alvarez-Santos et al., 2018).  

 

In order to achieve an efficient cross-functional collaboration aiming in a structured 

organisation wagering towards improvement and thriving, the development of a united safety 

culture within the company and among employees of different departments should be aimed. 

According to Garcia-Herrero et al. (2002) this might happen by each one undertaking the 

responsibilities corresponding to him/her to maintain the management commitment and 

develop safety culture after the safety training programs employees should attend. Alvarez-

Santos et al. (2018) emphasise that maintaining a united safety approach encourages a culture 

working towards safety improvement by preventing the risks.  

 

Organisations usually must face the problem that the safety models and strategy might exist, 

but still do not contribute to solving the safety management problem, since they are not 

integrated into the overall company’s strategy and way of acting (Grote and Kunzler, 2000). 

Because of this, companies should not only aim towards developing a model of safety 

management, but should also create a culture of safety ready to accept and implement new 

models. According to Zohar (2010) the shared approaches define the safety culture when a 

company has to assess efficiently the occurring risks to maintain good performance.  

2.3.3 Safety management and sustainability 

The level of assumption of responsibilities from all employees combined with the existence or 

not of training programs have either positive or negative impact on safety, competitiveness and 

financial performance (Fernández-Muñiz et al., 2007). With the evaluation and analysis as a 

step-in risk assessment, various risks such as financial risks, safety risks, environmental risks, 

reputation risks, health risks and other types of business risks can be addressed (Mousavi et al., 

2017). 

 

Social sustainability 

Providing a safe working environment to the employees should be one of the basic concerns of 

an organisation, as this might affect both the way the employees as key stakeholders see the 
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organisation and the brand, and as a consequence the reputation of the brand (Hopkin, 2017). 

Accidents and incidents occurring during the working hours could decrease the working 

motivation as the employees will no longer feel safe, might lower the satisfaction and the firm 

performance, and consequently the market position of the company might not be secured 

(Bottani et al., 2009).  

 

According to Grote and Künzler (2000) the purpose of an implementation of SMS in an 

organisation might also be social, except the technical dimension of its nature. The technical 

dimension might cover the changes happening in processes to secure safety, the investment in 

equipment or safety technologies, whether the social include mostly the employees’ rights and 

satisfaction and the relations created among employees. The majority of the companies tend to 

implement SMS for the social aspects of its benefits, which lead to an integration of safety in 

various practices of the company in order to improve the performance and meet customer 

expectations. The social aspect of safety can be also perceived by being the first step of risk 

assessments, as these are described by Mousavi et al. (2017). This step is about identifying the 

risk by understanding the effects it might have on people (employees, students, other people), 

information, financial indicators of the company and reputation.  

 

Economic sustainability 

Especially in periods of economic crisis companies usually focus on being efficient in 

production and minimising the costs, rather than dealing with improvements in safety and 

health as they see more benefits stemming out from this (EU-OSHA, 2018). However, the 

advantages of following an application of SMS are not only related with the social aspect of 

sustainability but also the economic (Alvarez-Santos, 2017). This is because a SMS does not 

only create a safe and healthy working environment and good working conditions, but also 

creates a climate of risk prevention and incident or accident minimising (Alvarez-Santos, 

2017).  According to Fernandez-Muniz et al. (2009) the SMS contributes to optimisation of 

both the performance levels and the economic indicators results of a company. 

 

Mousavi et al. (2017) shows that accidents or malfunctions associated with industry (loss of 

cargo, loss of hazardous cargo), human lives (injuries, fatalities, loss of income, money spent 

in hospital care) and other causes (accident investigation, goodwill-loss), could result in a delay 

of the industry's functionalities and processes, and as a result in a loss of income. Cox and 

Vassie (1998) explain that industrial accidents and malfunctions could have a negative impact 
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on the economic sustainability of a company since disruptions in processes and production, 

damages in machinery and technology, and harm in reputation of the company might occur.   
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3. Methodology 

 

In the methodology chapter the chosen approaches and methods are described and motivated to 

provide an explanation of how the research has been conducted and how information was collected. 

The research approach, the research design, the research method, the research analysis and the 

research quality are presented along with a discussion of research quality.  

 

3.1 Research approach 

According to Collis and Hussey (2014) the researcher is guided through the research paradigm, 

or as called the philosophical framework, during the scientific research. Guba and Lincoln 

(1994) describe the paradigm as a perspective of the current data and distinguish positivism 

and interpretivism as the two main different types, where positivism occurs from natural 

sciences while interpretivism is a result of the critical response to positivism. In this research 

the paradigm was interpretivist, as described by Collis and Hussey (2014), and used to analyse 

the complexity of social phenomena like how and why something happened. Blumberg et al. 

(2011) describe interpretivism to be used when researchers desire to reach a more detailed 

knowledge of the occurring phenomena. As this study is limited research, there was the idea of 

connecting the research questions with an example liner shipping case study company to 

provide solid answers.  

 

Collis and Hussey (2014) describe the results occurring from the interpretivism paradigm to be 

generalised when similar situations with the existing ones take place, while at the same time 

the reality is subjective and in our minds. During this thesis, after being critical to the 

application of the author’s perspective on topics to the real world, it was easy to understand 

that individual opinion and bias could affect the outcome of this research. Therefore, it was 

important to understand that interpretivism is about acquiring an in-depth knowledge and 

interpretation of various social events instead of relying on external forces and personal 

opinions. For this reason, it was of a concern in this thesis the research questions to be clear 

and concrete from day one.  

 

Mingers (2012) recognise three different approaches in the process of collecting theory; 

inductive, deductive, and abductive. In this study the abductive approach was followed (Kovács 
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and Spens, 2005). According to the authors, an abductive approach follows the sequence of 

rule-result-case, with a simultaneous data collection and theory development. In the abductive 

approach the researchers’ goal is to study facts to explain a hypothesis or why the situation 

occurs. Bryman and Bell (2011) explain that the abductive approach differs from inductive and 

deductive in that it does not require a strict logic and falsification hypothesis, but researchers 

build theories based on empirical data. At the same time Walsham (1995) proposed three 

different types based on the way the theory is handled; a guidance to gather the appropriate 

data based on existing theory, a repetitive process of collecting and analysing data 

simultaneously based on a case study, and to face theory as an outcome of a case study. This 

thesis combines the abductive approach with the repetitive process to handle data with theory.  

 

In this thesis both qualitative and quantitative research approaches have been used in collection 

and analysis of empirical data. 

 

Guba and Lincoln (1994) describe the qualitative approach as multimethod research being able 

to be combined with any research paradigm which has as a goal to explain various phenomena 

and meaning. Collis and Hussey (2014) state that the qualitative approach is more adaptive and 

focuses on the interpretation of the data. Moreover, a qualitative approach as a way of 

collecting data provides more in-depth and detailed data. Blumberg, et al. (2011) introduce 

numerous empirical materials used in this approach, such as interviews, observations, case 

studies, psychological tests, document analysis. According to Bryman and Bell (2011), the 

qualitative approach is used often when the information is collected through observations, 

texts’ analysis and interviews. Observations, interviews and websites were the material used in 

this thesis to collect the qualitative data. Nevertheless, it is of an importance in this approach 

to understand that the reality provided is the reality that the respondents experience (Bryman 

and Bell, 2011). 

 

Collis and Hussey (2014) mention that it is often that the researchers tend to work in two ways; 

either they gather the statistical data directly or try to quantify the qualitative data to be able to 

analyse the frequency of occurrence of an event.  The quantitative approach is used when data 

is collected and analysed in their quantity, intensity and frequency (Bryant and Peck, 2007). 

For this reason, the quantity approach might be considered as a harder one due to the lack of 

knowledge in analysing statistics. In this thesis the quantitative approach chosen comprised 
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statistical methods. The method used was to quantify the gathered qualitative data, meaning 

quantify the collected data through interviews, observations, documents and questionnaires.  

3.2 Data collection  

Collis and Hussey (2014) differentiate the type of data in primary and secondary, with data 

collected from its origins, such as field notes and observations, to compose the primary data, 

while articles and reports to be the secondary data. In this study both primary and secondary 

data have been contributed to get useful knowledge and inputs regarding the topic, which will 

be presented in this chapter. 

3.2.1 Collection of secondary data 

For the collection of secondary data to identify research gaps and interesting topics requiring 

further research a systematic literature review (SLR) was conducted. In compliance with the 

stated purpose, the SLR was conducted about the SMS and possible impacts of the application 

of automation. Based on the SLR, the purpose of this thesis and the research questions were 

formulated, and the frame reference.  The SLR was conducted according to the steps presented 

by Gessler and Siemer (2020): 

 

1. Definition of the scope (identify research questions and search terms) 

2. Data research and data selection (searching multiple databases, reading, etc) 

3. Data screening and processing (screen for relevance, assessing quality of selecting 

sources, reanalysing the pooled data, etc) 

4. Data reporting and synthesise the literature (relevant knowledge is gathered, findings 

and conclusions can be presented, research questions can be answered)  

 

The approach chosen for the SLR in this thesis was thorough and the author of this thesis 

conducted a systematic review of existing literature published in established databases. The 

library of Chalmers University, the library of University of Macedonia and the library of 

Gothenburg University were used to select the literature. In addition, the Scopus and Web of 

Science databases were used to collect the literature. Keywords used in the literature search 

consisted of efficiency in port operations, safety in ports, safety management systems, risk 

management, process and infrastructure of handling goods, automation, digitalisation, impact 

of digitalisation in working conditions, social sustainability, economic sustainability. In order 
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to reduce the possibility of human errors or bias in systematic literature review, data-extraction 

forms are required, which normally contain information such as title, author, date, specific 

information and personal notes on emergency topics (Tranfield, Denyer and Smart, 2003). In 

this thesis, the relevant literature was gathered in a database where the title, the author and a 

small summary of the article were noted, accompanied by the weblink.  

3.2.2 Collection of primary data 

For the collection of primary data in compliance with the stated purpose of this thesis, a liner 

shipping company in the Ro-Ro shipping segment was studied in a pilot study and a case study. 

The company chosen was a shipping and logistics company operating in Europe. The 

company’s initial target is the transportation of passengers and cargo internationally with safety 

and in time. Having as a first aim to explore how automation may influence the safety culture 

in the port and how this might impact the economic and social aspects of sustainability, a 

detailed investigation of the company’s current situation was conducted. Primary data was 

collected in two steps; in a pilot study, and as a follow-up case study. 

 

Pilot study 

Given (2008) describes pilot study as a way to conduct or test the research. This is implemented 

in studies that have a clear purpose. Blumberg, Cooper and Schindler (2011) mention that the 

goal of the application of the pilot studies is to find disadvantages and possible errors in the 

design. In order to collect relevant data and material, and conduct adequate and proper 

interviews (Given, 2008), it was important for the author of the thesis to get familiar with the 

company under study. In addition to this, it was important during the study to receive support 

in selection of interview respondents. A pilot study was conducted in the early stages of the 

presented research in this thesis. The purpose was to gain insights of the company’s SMS, 

safety culture and the current working situation in the port, and the existing level of automation 

in port operations. 

 

Here it is important to mention that in this master thesis the first two interviews conducted were 

a part of the pilot study. These two interviews were conducted with the Health, Safety, Quality 

& Environment (HSQE) Managers of both Gothenburg and Vlaardingen ports. This was 

necessary as they provided crucial information about safety in ports and distributed to the 

author a list of managers to be potentially interviewed as well as a list of all the employees 

working in the ports. The author of this thesis, does not see a specific reason why the results 
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from the 2 interviews with the HSQE should not be included in the final results, as there was 

no bias during or after the interviews, or against the results. On the contrary, their point of view 

would be of a contribution in the development of safety matters in the port.  

 

Case study 

A case study was conducted according to Collis and Hussey (2014) guidelines. Bryman and 

Bell (2015) address that the case study allows the researcher to reach information regarding a 

complex situation or event. Likewise, Yin (2014) describes case study as a method which 

provides an in-depth and comprehensive understanding of social phenomena and their context, 

over which the investigator has little or no control.  

 

Collis and Hussey (2014) mention that case study research consists of descriptive, illustrative, 

experimental and explanatory case study. In this thesis, the descriptive type of study was used 

to analyse the current situation. The illustrative type of case study was used to present 

innovative practices for the company (e.g., with the introduction of automation). The 

explanatory type of case study was used with the use of existing knowledge provided both by 

the company, while the literature review to develop knowledge about the situation. Further, 

Bryman and Bell (2011) address that the case study can be divided into four categories based 

on the subject; single organisation, single location, person and single event. Considering this 

division, the thesis is based on a single case study of a company. According to Yin (1989), six 

different types of evidence exist in case study research; reports, records, interviews, direct 

observations, participants observations, and data. 

In this thesis, interviews, questionnaires and observations have been conducted as a part of data 

collection, while meetings with several experts representing different areas have been attended. 

Their purpose was to reveal the current situation and existing strategies in the company, with 

their bounded advantages and disadvantages, in order to add value to the research. In addition, 

it was of a priority during this thesis to take detailed notes during the data collection process in 

order to increase objectivity. 

Observations 

Given (2008) characterises the observation as a research method where researchers collect data 

by observing subjects in their natural environment without interfering with them or manipulate 

them in any way, but rather records their behaviour, actions or interaction with others. In 

general, it is of high importance for observations to happen unbiased under natural settings so 
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researchers can fully understand their terms of existence (DeWalt and DeWalt, 2002), while it 

is good to be collected from daily and repetitive activities (Schensul et al., 1999). 3. Collis and 

Hussey (2014) define two different types of observation; participant observation and non-

participant observation. In this thesis the researcher used the non-participant type of 

observation as the initial goal was to study the operations in the port without external 

interventions. Here it is important to highlight that the observations were based on port 

operation and trailer handling activities and not port employees during the whole period of the 

thesis.  

 

Interviews 

Doing interviews is considered to be one of the most commonly used methods to collect 

qualitative data (Donalek, 2005). According to Bryman and Bell (2011), interviews in 

qualitative research are more generic compared to quantitative research since its goal is to 

collect and analyse respondents' own perspectives and generate patterns from their answers. 

Interviewing builds an in-depth understanding of the topic and ensures comparability among 

the conducted interviews (Bryman and Bell, 2015). Because of this, it is easier to find out which 

questions are relevant or irrelevant, while patterns and connections not previously recognised 

through the literature are exposed (Dunn, 2005).  In this thesis interviews are mostly suited 

since they make comparability possible and reinforce generalisation of the population of the 

respondents. Conducted interviews in the thesis were based on respondents' own concerns and 

not interviewer opinion. Thus, semi-structured interviews were conducted, as the main goal 

was participants' communication and the interviewer role was only to frame the issue.  

 

Semi-structured interviews consist of various topics with questions decided beforehand, but 

also provided the possibility to the respondents to lead the conversation into other interesting 

areas (Justesen and Mik-Meyer, 2011). Conducting semi-structured interviews give the 

freedom and flexibility to the interviewees to provide detailed and in-depth answers compared 

to structured interviews, while the interviewer still maintains the control of the discussion 

aiming in finding answers to the research questions more efficiently compared to the 

unstructured interviews (Bryman and Bell, 2015). The method of semi-structured interviews 

was chosen in this study as the more suitable one, since not only it provides the possibility to 

the interviewers to reach answers upon specific issues, but also offers a high level of flexibility 

in data collection.  
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The objectivity in data collection was tried to be as high as possible during the interview but 

not to a level that the interview was not welcomed for discussion for the respondents. The semi-

structured interviews are characterised as having a lower level of controllability in comparison 

to the structured interviews, and as a result they might not lead to an absolute objective truth 

as well as the comparability among interviews might decrease (Bryman and Bell, 2013). In 

order to avoid the low level of comparability and increase objectivity, a limited number of 

questions were included in the interview guide (see Appendix I), while it was of concern during 

the interview that the discussion was turned back to the themes when needed.  

 

Bryman and Bell (2015) present that the interview guide developed should be based on the 

theoretical framework examined in order to manage answering the research questions. Due to 

this, the interview guide consists of a combination of the formulated research questions and the 

issues deriving from the literature review. In addition, the questions are open-ended ones, 

which means that not only the respondent has the possibility to provide insights and concerns 

connected with the examined field, but also the possibility of missing valuable information for 

the study is decreased. As Longhurst (2013) addresses, the semi-structured interview was 

chosen as a method of collecting data since it not only provides the possibility to the 

participants to explore interesting and important topics, but also maintains a structure which 

offers a comparison among cases. In this study, the number of interviews conducted were 13 

in a period of 4 months, and all of these interviews were conducted through teams with people 

who are experienced in holding daily meetings via Microsoft Teams. This method was used by 

the researcher as it was the only alternative due to the inability to travel because of COVID-19 

restrictions. This is supported by Deakin and Wakenfield (2014) referring to the convenience 

that video-based software applications provide, allowing researchers to interview anyone 

anywhere, in the comfort of their own space and time, a one of the basic benefits they have to 

provide. In addition, it was made clear to all the interviewees from the beginning of this 

research being done and they are a part of it and their participation was voluntary. Last but not 

least, the participants were told that their anonymity will remain. 

 

Questionnaires 

Schensul et al. (1999) characterise questionnaires as a tool consisting a set of questions that are 

designed to elicit information from participants on a specific topic. According to Collis and 

Hussey (2014), questionnaires can be used in large-scale surveys, small-scale studies, and case 

studies. The authors emphasise the importance of careful questionnaire design. They note that 
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questionnaires should be designed with the research questions and objectives in mind, and 

should be structured in a way that is easy for respondents to comprehend and complete. Collis 

and Hussey (2014) further suggest that questionnaires should be pre-tested with a small sample 

of respondents to ensure that the questions are understood as intended and that the responses 

are reliable. During this thesis, the questionnaires distributed to the employees working in 

Vlaardingen port were translated into Dutch, as the language could be a barrier for employees 

not fully understanding the questions or participating. Before handing in the questionnaires, 

the questions were reviewed by people working in the office who used to be former employees 

of the port and employees of the port who will not participate in the questionnaires. In total 13 

questionnaires were collected from both locations, Gothenburg and Vlaardingen port. For the 

questionnaire used in the study see Appendix II. Similar to interviews, the participants in the 

questionnaires were fully aware of the research being done, their participation was voluntary 

and they will remain anonymous.  

 

Bryman and Bell (2011) discuss the main advantages and disadvantages following the 

questionnaires as a method of collecting data. They note that the main advantages are connected 

with the fact that it is inexpensive and it can be distributed to larger populations. However, 

questionnaires may not be an appropriate method for in-depth information, and the response 

rate may be low if the questionnaire is lengthy or if there is little incentive for respondents to 

participate. To avoid these disadvantages, the author of this thesis accompanied the 

questionnaire with an email explaining to the respondents the reason for the research and what 

will be the benefits for themselves in the long future by seeing how their colleagues in other 

ports work, how their safety conditions are and how each other feel about their safety during 

work.  

3.3.3 Participating respondents 

For this study 13 managers were interviewed, seven located in Vlaardingen and six located in 

Gothenburg (Table 1). Proceeding with the questionnaires, the total number of the 

questionnaires distributed was again 13, equal to the number of the interviews, i.e., seven (54%) 

questionnaires were distributed to employees working in the Vlaardingen port and six (46%) 

in the Gothenburg port (Table 2), (Figure 1). The numbers were chosen since the port office 

in the Netherlands is slightly bigger compared to the port office in Sweden.  
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Table 1 - Number of participating interviewees 

Position respondent Number of conducted 

interviews 

HSQE Manager 2 

General Manager Terminal Ferry 1 

Terminal Director 1 

Manager General Stevedoring Gate & Security 1 

Manager Technical Service & Workshop and Asset 1 

Claim and Loss Prevention Manager 1 

Infrastructure Manager 1 

Shift Manager 1 

Bridge Manager 1 

Facility Manager 1 

Supervisor, TSW & Asset  2 

Total 13 

 

Table 2 - Number of retrieved questionnaires 

Position respondent Number of retrieved 

questionnaires 

Gate Coordinator 3 

Supervisor 2 

Foreman 2 

Tugmaster driver 6 

Total 13 

 



 

25 
 

Figure 1-Employees’ location 

 

3.4 Data Analysis 

In this thesis the mixed method approach has been used as this is described by Bergman (2008). 

Hesse-Biber (2010) mentions that mixed method approach is usually used by researchers who 

apply both qualitative and quantitative methods to answer their research questions. Bergman 

(2008) explains the aims and advantages of mixed method approach as a combination of all the 

positive characteristics of qualitative methods and quantitative methods. Access to pluralism 

of data fast, rich data, extensive presentation of already held research results are some of the 

benefits coming with the mixed method approach (Green et al.,2015). Nevertheless, 

disadvantages like complexity in data collection methods are yet to be managed (Bryman, 

2008). Greene et al. (1989) identify five reasons why a researcher should consider employment 

mixed methods, whilst a recommended framework and design is also presented. These five 

methods are; triangulation, complementarity, development, initiation and expansion (Greene 

et al., 1989). In this thesis, the method of triangulation has been used. Jick (1979) explains 

triangulation to use more than a method to examine the same aspect of a research problem to 

answer your research question. In triangulation the researcher first analyses the data and then 

shares the results to create an experience about a common phenomenon, but it is always 

important to remember the factor of researcher’s bias/worldview, both intentionally and 

unintentionally (Fields and Kafai, 2009). Mixed method and triangulation are commonly used 

by students and new researchers as they can collect data through interviews, focus groups, 

direct and participant observations, and documents analysis (Fusch et al., 2018).  
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In this thesis, the author of the thesis first collected various sources about the safety 

management culture in the port (Table 3). The data were collected based on pre-decided 

parameters which were of an interest to the author, but also might repeatedly appear in most of 

the articles. At a next stage, the author of this thesis collected sources and information about 

the automation in the port based on the parameters that would be interested to be investigated 

but also to be discussed in a later stage with the employees in a liner shipping company (Table 

4). From these two as point of reference, the safety management culture and the automation in 

port, the author of this thesis created an Integration Framework where the points of Linkages 

could be easily represented (Table 5). Based on this table, the results and analysis sector of 

this master thesis was built, while the points of Linkages support the discussion chapter. 

 

Table 3 - Unit of Analysis in Safety Management Culture 

Safety Management Culture 

Parameters Frame of reference 

SMS Gallagher et al. (2003) 

Labodova (2004) 

Fernández-Muñiz et al. (2007) 

Alvarez-Santos et al. (2018) 

Granerund and Rocha (2011) 

Risk assessment Badri et al. (2012) 

Alvarez-Santos et al. (2018) 

Bottani et al. (2009) 

Hopkin (2017) 

Mousavi et al. (2017) 

Accidents experience Labodova (2004) 

Mousavi et al. (2017) 

Working motivation Bottani et al. (2009) 

Safety training Segarra Canamares et al. (2017) 

Papadopoulos et al. (2009) 

Vredenburgh (2002) 

Attwood et al. (2006) 

Feedback regarding safety Granerund and Rocha (2011) 
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Safety procedures Alvarez-Santos et al. (2018) 

 

 

Table 4 - Unit of Analysis in Automation 

Automation 

Parameters Frame of reference 

Existence of automation Murgoitio et al. (2016) 

Wang et al. (2017) 

Advantages/disadvantages  

(e.g. safety/efficiency/fear of 

losing work) 

Haar et al. (2014) 

Grozdics et al. (2023) 

Singh et al. (2023) 

Theurel and Desbrosses (2019) 

Bondanini et al. (2020) 

Salanova et al. (2014) 

Tarafdar et al. (2011) 

Safety procedures Alvarez-Santos et al. (2018) 

Granerund and Rocha (2011) 

Vredenburgh (2002) 

Cost indicators Mousavi et al. (2017) 

Reputation Mousavi et al. (2017) 

Terminal infrastructure Carbone and De Martino (2003) 

De Langen and Chouly (2004) 
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Table 5 - Safety Culture and Automation Integration Framework 

 

 

3.5 Research quality 

The research itself should be evaluated to make sure that it contains a certain level of quality. 

The quality provided to research could affect the result of the whole study. Collis and Hussey 

(2014) mention that the research quality can be increased by reaching more detailed and in-

depth information. According to Bryman and Bell, the author can be biased and their personal 

opinion might affect the results of the research (Bryman and Bell, 2011). During this master 

thesis, the author tried to identify and analyse the human factor playing a role in the final 

product to understand how it might impact the data collection. For instance, during the 

qualitative data collection with the observation method, it was of consideration the onsets of 

observation might shift their behaviours based on their personal mood during each day, or 

based on the knowledge that they were observed. Therefore, it was made clear to the employees 

working on the port that any data collected from the observations will not be focused on the 

them but on the processes. Being unclear on what you are researching for during the data 

collection might provide misleading outcomes, while unnecessary data might be collected 

affecting not only the quality of the study, but also costing time and money to the research. 

Notes were also taken during the collection of information in order to avoid a possible 

misplacement of data. 

 

There are two key underpinning principles according to which the quality of a research should 

be evaluated; reliability and validity (Collis and Hussey, 2017). Reliability aims in evaluating 
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to what degree the study can be replicated while validity reveals to what extent the study 

observes or measures what it is expected to do (Collis and Hussey, 2017). 

3.5.1 Validity 

Validity is the method that checks if the study is appropriate and suitable in relation to the 

research questions, methods, design, data analysis and if the conclusions and results match the 

context (Leung, 2015). This conforms to the idea of Bryman and Bell (2011) about validity, 

supporting that it is connected with the accuracy of conclusions extracted from the research. 

According to Collis and Hussey (2014) results in interpretive studies are characterised by high 

validity.  

 

Yin (2014) developed four tests of validity implying empirical social studies using case study 

as a method of collecting data; the construct validity, internal validity, external validity and 

research reliability.  The first test developed by Yin (2014) referred to as construct validity, is 

achieved by using three approaches; the chain of evidence, the use of the appropriate informant 

for the review and the integration of multiple sources of evidence. During this research multiple 

sources of evidence were used throughout the study to reach the desirable results and answer 

the research questions. Published research was studied to understand and identify possible 

barriers. The professionals’ opinion was appreciated during the research to increase validity, 

while interviews were based on professionals from different fields trying to capture the 

situation.  

 

According to Bryman and Bell (2011) internal validity is about causality and answers the 

question of conclusions drawn derived from empirical findings.  Mora et al. (2019) support that 

internal validity is a case study focusing on testing the feasibility of the procedure used. The 

internal validity could be compared with credibility as this is explained by Bryman and Bell 

(2015), where triangulation is fundamental. In this research not only the triangulation method 

was used by gathering information from various sources, but also notes, transcription and 

selection of respondents were stored to allow repeated access to the empirical data and track 

back the conclusions.  

 

External validity is described to test the generalisability of the research (Bryman and Bell, 

2011). On this occasion, important factors impact the result of the research, while they are 

tested and correlated with other similar situations. Blumberg et al. (2011) share the same 
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opinion by supporting that external validity aims in generalising the outcomes provided to 

times, settings and persons. At the same time, Collis and Hussey (2014) discuss that in 

interpretivism studies generalisation is of interest as the results can be transferred between 

similar situations. The results and discussion provided by this research could be useful for other 

companies focusing on introducing automation in their safety management systems.  

3.5.2 Reliability 

According to Bryman and Bell (2011), reliability in a qualitative method is concerned about 

providing replication of the findings in a study. Leung (2015) argues that although a margin of 

variability in results could be accepted, the reliability of research lies with consistency. Collis 

and Hussey (2014) continue describing that the reliability is a way to present how precise the 

result of a study could be. The use of semi-structured interviews as a method to collect data 

makes the replication of the study difficult, which negatively affects the external reliability.  

 

To increase reliability in a study, Silverman (2009) represents five possible ways of making 

the study more comprehensive: Refutational analysis, data analysis, comprehensive data 

application, inclusive of the deviant case and use of tables. In this thesis the data were collected 

from the original sources, while triangulation was used to collect data. According to Levitan et 

al. (2011) in this way the reliability of a study is increased. In this thesis, the triangulation is 

added in parts to increase the reliability, for example the main sources in each subject aimed to 

remain above three for the researcher, the use of different ways to collect data through literature 

review, interviews, questionnaires, observations and internal sources. Additionally, the 

researcher had in mind during this thesis that the personal worldview and bias might affect the 

subjectivity of the study (Ratner, 2002; Fields and Kafai, 2009). The triangulation is used as a 

way to avoid and limit the subjectivity.  

  



 

31 
 

4. Case description 

 

In this chapter the case study liner shipping company will be presented and described with the 

necessary information, having as a purpose the deeper and in detail understanding of the company’s 

approach on health and safety, and vision on digitalision.   

 

 

4.1 The liner shipping company  

For the purposes of this thesis, the company chosen to be investigated is Ro-Ro liner shipping 

company, a leading company in the field of logistics and Ro-Ro shipping which is operating 

nowadays mostly in the North Sea, Baltic Sea and Mediterranean. This study included ports in 

Vlaardingen in the Netherlands and in Gothenburg in Sweden, from which the sample of 

respondents both for interviews and questionnaires, but also data from observations were 

collected. The two ports under study were chosen as the operations were approximately the 

same and the set of regulations followed in these two countries regarding safety seems to have 

many similarities, compared to other countries in the EU. 

 

The liner shipping company is an international company with three main distribution elements; 

Freight Ferry which covers the most of the total revenue, Transport and Logistics solutions 

which includes mostly full loads, partloads solutions and contract logistics which covers the 

second largest part of the total revenue, and the Passenger services which are provided on nine 

routes and cover the third largest part of the total company’s revenue. The company is 

characterised to be a supplier who aims towards sustainable and digital transformation 

developing sustainable solutions for the generations to come. The company pays equal care to 

economic, environmental and social sustainability. Hence, a culture of equality, inclusion and 

understanding, caring and support is created.  

 

The liner shipping company is described to be an employer with a great focus on social 

sustainability; supporting diversity & inclusion at work, human rights, business ethics, equality, 

aiming to create space in a masculine industry for women in all organisational level, and always 

striving for employees mental and physical safety, aiming for employee engagement and 

community engagement. In addition, it is characterised as a company investing towards 

economic sustainability to have a clearer overview of the economic activities that contribute 
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the most to the EU’s environmental objectives. To support these investments, the company 

applied a classification and informing system called EU Taxonomy Climate Delegated Act (the 

taxonomy) which first identifies the company’s economic activities, and then determines if the 

economic processes are covered by the economic activity descriptions included in the 

taxonomy. 

4.2 Health and safety 

The liner shipping company is investing and trying to improve the overall performance of 

health and safety, as many of its employees work in high-risk environments, such as outside in 

the ports or on the roads. To maintain safety of employees, the company implemented a global 

health and safety department which has the role to inform, raise awareness and take proactive 

measures to reduce health and safety risks. This department has as its initial goal to investigate 

the current safety culture of the company and develop a health and safety culture ready to 

proactively minimise risks. The liner shipping company had already from 2020 started 

investing in employees' well-being and safety by starting specific programs across the business. 

The programs’ purpose is to keep a note of all the near misses and accidents, increase awareness 

of risks and avoid dangerous behaviours, strengthen safety culture, and eliminate accidents. 

These programs helped to gain a broader overview of the location and the reason for the 

occurrence of the accidents, which is a useful tool in reducing similar types of risks in the 

future. 

 

The need for such programs focusing on employees’ safety and wellbeing occurred due to 

tragic fatal accidents such as the one that occurred in a port area where the company operates 

in 2021. The accident happened in 2021 costed the life of a seafarer together with the rising 

number of LTIF (Lost Time Injury Frequency) indicated even more obviously the need of this 

new department and of investments in new technology and digitalisation which will reduce the 

land-based health & safety risks in the terminals and keep employees safe in the future.  

4.3 Digitalisation 

The company’s growth strategy is settled in an ABCDE way, pointing the direction of how the 

company wants to grow while maintaining a low environmental footprint. Its main goal is by 

keeping the company competitive to maintain people and customer oriented, while being a 

pioneer in offering greener and digitised operations. The letter B in the ABCDE growth strategy 
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of the company stands for the need of digitalisation of services to succeed in the acceleration 

of growth. The company's concept of necessity for adaptation into digital transformation is that 

any failure to this development could lead to long-term loss of earnings and customers with 

possible fatal losses for the company. The company perceives technology as a risk that would 

have a relatively medium-low financial impact and likelihood to occur, and the mitigation 

strategy the company follows includes evaluation of changes in the business environment and 

investigation of development opportunities. 

 

The company's most important focus areas for digital transformation includes programs to 

digitise customer relationships, implement digital solutions to achieve sustainability goals and 

increase operational efficiency by automation. Fully self-service platforms as well as EDI and 

API systems are integrated in the company to increase efficiency. 
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5. Results and analysis 

 

In this chapter the results from the interviews, questionnaires and observations will be presented and 

analysed, having as a purpose the deeper and in detail understanding of the situation at the liner 

shipping company.  

 

 

The researcher's priority was to first interview the managers in both Vlaardingen and 

Gothenburg locations. The researcher wanted first to discuss with the managers, and especially 

with the HSEQ managers some more technical issues regarding the legislations in different 

countries and if the liner shipping company has an SMS. After the interviews were conducted, 

the questionnaires were distributed to the employees in the port. In the meantime, observations 

were conducted from the researcher during the visits in the ports. The main goal was to collect 

as much information as possible regarding the current safety situation at the port, the risks, if 

and how the implementation of automation could improve safety, as well as the impacts on 

social and economic sustainability a further automation could bring in a liner shipping 

company. Additionally, the writer of this master thesis wanted to support this research with 

further questions such as if the safety training they have today seems to be enough for the work 

requirement in the port, and what accidents occurred in the past and how they handled it. The 

initial goal was for the researcher to explain the reason for this study, to gather as much 

information for the safety in the port. Here, it is important to mention that overall, the feeling 

of the results is that although both managers and employees working in the port were focused 

in efficiency, the managers seem to prioritise more the safety and training towards that 

direction, whereas the employees working in the port have a less helicopter view and seem be 

unwilling to change their way of working unless it is to make their work easier.   

5.1 Safety Management Culture 

All of the interviewees (100%) concluded that the term SMS is not usually used or/and known, 

but instead the liner shipping company is relying on a systematic environment work with 

existence of a system providing detailed description of the procedure that should be followed 

in various works/operations in the port to work in a safe manner. According to the interview 

with manager 6, in this system employees have the possibility to report incidents and accidents, 

and follow ups, while their daily safety procedure includes documented rules to be found in 



 

35 
 

this system, but also unwritten rules.  Interviewee 1 underlined that in the liner shipping 

company a systematic environment work is presented, where countries following similar 

legislations can follow similar health and safety rules. Manager 1 mentioned that all HSEQ 

managers and safety related people tried to use the same platform to work in similar ways in 

the liner shipping company, but it was fruitless since the legislation is very different in each 

country. At the same time, people have different ways of working and reporting accidents in 

various countries. However, interviewee 1 supported that the legislation in Netherlands and 

Sweden are similar when it comes to safety and health therefore we can cluster these two 

countries together.   

 

All respondents in the interviews (100%) agreed that a further implementation of a SMS would 

be beneficial as anything increasing safety could be only positive for the terminal's efficiency, 

the employees and the company. Nevertheless, according to some comments received, 

limitations should be placed to maintain the system efficiency. According to the interviewee's 

manager 7 opinion, this system should not be overloaded with minor incidents/ accidents, but 

only with important incidents/ accidents to keep it as a problem-solving tool and not as a 

reporting risk tool. Respondent manager 7 discussed on this matter that there are necessary 

limitations to be placed if a SMS is implemented to use it as a problem-solving tool instead of 

risk reporting tool. 

 

“The system itself can help. The problem with this system is that it becomes a list of minor 

things that are not really an accident/ incident, but a cry for attention which makes the system 

get overloaded and no one takes it seriously anymore. If we implement this kind of system, we 

need to put limitations and we need to use it as a problem-solving tool instead of just a 

reporting risk tool.” (respondent number 7). 

 

One of the main topics of investigation and understanding was how safe do employees feel in 

their daily work in the port and if this comes in line with the level of safe working environment 

the managers have created for them. The employees in the port in the questionnaires were asked 

to rate on a scale of 1 to 5, where 1 is not safe at all, 2 is pretty unsafe, 3 is average, 4 is pretty 

safe and 5 is very safe. According to analysed questionnaire results, the majority of the 

respondents were on the positive side, with the 38,5% feeling pretty safe and 30,7% feeling 

safe working in the terminal, while only 15,4% feel on average, the same percentage (15,4%) 

feel pretty unsafe and 0% in feels not safe at all (Figure2). 
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Figure 2 - Safety feeling of personnel working at the terminal 

 

 

These results show that the liner shipping company has managed to create in general for the 

employees the feeling of safety while working in the port, that they are protected and if 

something happens to them that they will be taken care of. This is also confirmed in the results 

from analysed interviews. 

 

The respondents in the interviews supported that the company’s priority is to always secure a 

safe working environment for its employees. There is room for improvement when we are 

talking about safety, and this is why many projects are being supported and financed currently, 

but in general everything in the power is being done to secure a safe working environment for 

anyone working in the company.  

 

During the interviews it was of interest to understand if risk assessment is perceived as a 

management tool for the managers for the decision-making process. The majority (77%) of the 

respondents replied positively, as they mention that they go through a risk assessment process 

before a new process and small changes, or per process and activity every year depending on 

the location. Manager 1 mentioned that risk assessment is so important for them that in the 

future they want each routine to be adapted to the risk assessment they get.  
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“We don’t want the risk assessment to be the new routine but we want the ordinary routine to 

be adapted to the risk assessments we get, something that is not happening today.” (respondent 

number 1). 

On the contrary three of the respondents replied that the rules are already settled and the risks 

are already assessed. They argued that the people in the port do mainly the same thing in the 

port every day and information regarding how to handle tools in a safe way are sent from 

suppliers. Additionally, manager 4 mentioned in the interview that their assessment of risk is 

based on experience, while manager 9 continued that there might always be something going 

wrong that you cannot do anything about, even if things are taken good care of. 

 

In the question if they have ever experienced any incident or/and accident in their working 

environment all the respondents in the interviews (100%) replied positively. The answers 

varied from small injuries causing employees to stay out of work for some days, to fatal 

accidents because an external driver made a human mistake.  

 

"Yes, when the accident happened the whole day was lost, but the day after we went back to 

work as usual.” (respondent number 6). 

 

It was of interest to question if the employees working in port have experienced any accident 

from their side while working at the terminal and how would an accident at the terminal affect 

their motivation to go to work. Questionnaires’ results show that 62% of the employees 

working in the port have experienced an accident while the rest 38% have not (Figure 3).  
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Figure 3 - Terminal personnel accident experience responses 

 

 

The results derived from the questionnaires showed that more than half employees working in 

port have experienced an accident and/or an incident while working in port. The same result 

was given from the interviewees, which gives in general the feeling that this is an area of future 

improvement for the liner shipping company.  

 

Close to that question, it was important to understand if the employees working on site have 

experienced that port operation stopped because of an accident, as this is strongly correlated to 

the economic and social sustainability of the company. 54% of them have replied negatively 

and 46% positively (Figure 4). 
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Figure 4 - Personnel feedback on accident-related port work disruptions 

 

 

All the respondents of the interviews (100%) have replied positively that they have experienced 

disruptions in port operations after an accident and/or an incident, but the majority of them 

discussed that these distributions lasted only the day of the accident. As interviewee number 6 

supported, delays in delivery the work in time occurs as after an accident the whole day is lost, 

but the day after everyone is back to work as usual.  

 

The question regarding the influence of an incident and/or an accident have to the fluctuation 

of working motivation and if they see any impact in essence of time, money or reputation for 

the company, it was difficult to be answered and each interviewee manager approach it 

differently depending on the knowledge and the field they are working on. In general, the 

majority of the respondent managers (85%) supported that depending on the level of 

seriousness of an accident the greatest influence it has both on employees but also on 

reputation. In a fatal accident for example the employees can become shocked and the company 

always offers support to them with specialised consultants. Manager number 2 address that an 

accident may have an impact in social sustainability as it creates questions to customers and 

decrease the efficiency to employees, while it cost time and money. Nevertheless, the 

productivity remains unchanged according to manager 6. This happens because the planning 

divisions planning the vessels are always trying to take the production off the area of the 

accident and concentrate on the other decks, as manager 12 mentioned.  
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“Yes always, it creates a lot of talk on communication radio. If it is a severe accident, many of 

the employees get a warning that this is serious … Regarding the time, it takes some time, but 

the planning divisions planning the vessel are always trying to take the production off that area 

and move on to the other decks.” (respondent number 12). 

 

Similarly, the employees in the port in the questionnaires were asked to rate on a scale of 1 to 

5, where 1 is not at all, 2 is almost not at all, 3 is average, 4 is quite some and 5 is very. 

According to analysed questionnaire results 7,8% of the employees replied that their motivation 

would be highly impacted from an accident, while the majority of the respondents replied that 

their motivation most probably would not be impacted or would only slightly be impacted with 

30,8% in score 1 and 30,8% in score 2 (Figure 5).  

 

Figure 5 - Impact on working motivation for personnel 

 

 

Here it is interesting to see that the results from the interviews and the questionnaires seem to 

be aligned. The level of the influence an accident will have on employees' motivation to work 

depends on the seriousness of the accident, if it happens to a colleague of theirs and if they 

were a witness of the accident. Although the employees are motivated to work more safely, 

they are still willing to do their job. Hence, the productivity does not change. 
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Another interesting information can be concluded if we combine information together. From 

analysed questionnaires it can be concluded that respondents that have experienced accidents 

during their working hours tend to score lower in the question regarding their motivation to go 

to work after an accident occurs. The results from the interviews show that the majority of the 

interviewees have replied that the level of productivity is not affected when an accident occurs 

in the terminal. Thus, the employees might be shocked and worried, but this does not impact 

their productivity. Of course, as the interviewee number 5 supported, this might have been 

different if a fatal accident happened to a colleague of the employees in the port, as so far all 

accidents were minor and the only accident with an unfortunate death was of an external driver. 

Interviewee number 11 also said that some accidents can be called freak accidents, which 

means that no one can foresee them and these are the ones that might have a fluctuation in 

working motivation. Last but not least, the interviewee number 10, claimed that the safety 

issues occurring in the port sometimes require more time than usual to be solved and the 

employees are feeling neglected and as a consequence frustrated as they feel that the managers 

do not care about them, affecting heavily their working motivation.   

 

Regarding how often the employees receive training in the port, all the interviewee managers 

(100%) were aligned in their answers. They mentioned that depending on what they are training 

about, they might have training often or seldom. The target is to have all training every year of 

course. They all agreed that for every new employee a full education/ training & safety 

information is offered. According to manager 3 a mentor is assigned to every new employee in 

the port who has to onboard them and guide them through the safety processes.  

 

“Every year … When you start working in the company, you have a mentor to guide you 

through the way to work and safety processes. You learn these things from day 1 and you 

practise them every day.” (respondent number 3). 

 

At the next step the employees at the port were asked if they feel that they have received enough 

training to feel safe while working at the terminal. 85% of the respondents gave a positive reply 

and in total 15% of them a negative reply (Figure 6). At this point it is important to underline 

that all of the respondents that replied negatively have experienced an accident while working 

in the port.  
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Figure 6 - Terminal personnel training satisfaction survey 

 

 

The interviewees discussed that frequency on which the employees working on the port receive 

training varies depending on what they are training about, leading to receiving often to seldom 

training per topic. Nevertheless, it is offered full training and safety information. From the 

analysis of the questionnaires, we can mention that in general the employees working on site 

are overall satisfied with this safety training they receive to work in the terminal, even though 

there is still space for improvement. 

 

All interviewed managers (100%) replied positively that all employees working on site feel 

welcome to give feedback regarding safety in the working conditions they experience during 

their everyday work. They supported that all personnel are trained in the way that everybody 

is responsible to tell their managers if they see a risk. Additionally, employees can fill in a form 

for near accidents or deviations and put them in a box or hand them over to be reviewed. 

According to interviewee manager 1, Swedish legislation says that if there is a vital risk in the 

work task the employee should stop working in regards to that risk and directly report the risk 

to the manager or to the safety representative. Manager and safety representative can call a 

safety stop of work and depending on the situation request further investigation by Law.  

 

The results from the questionnaires seem to be fully aligned with the results from the interviews 

in the question. When the employees were asked if they knew what they should do if they 

wanted to report an accident, most of the employees united by replying that they should follow 



 

43 
 

the rules about the safety, refer to their supervisors and/or raise a ticket and discuss it within 

the team. It is clear that indeed all employees are trained in a way that it is their responsibility 

to approach their supervisor and/or safety supervisor if their manager is not available, or they 

can anonymously report an accident in a form according to interviewees number 1 and number 

2.  

 

Approaching the end of the safety management culture topic started in the beginning of this 

chapter, the interviewees were asked to describe the safety norms and routines employees 

working in the port should follow in their daily port, and if the employees working on site are 

fully aware of these routines. The interviewees discussed that all employees are fully trained 

regarding the safety routines, folders exist with safety routines and how to work with them, 

managers should inform everyone, and additionally they have a start meeting every morning 

where if something is wrong or if something is new they should address it. Interviewee number 

8 mentioned that the working clothes and correct work equipment (gloves, helmet, glass, 

jackets, boots, etc) is necessary for someone to enter the quay.  

 

Everybody is given working clothes and the correct work equipment they need (gloves, helmet, 

glass, jackets, boots, etc). If someone is not wearing this on a daily basis, they are not welcomed 

out on the quay. … Other than this all of the rest procedures are considered a part of their 

daily work to be safe. If someone is neglecting the rules, we talk to them directly on site and if 

they still don’t follow the rules then they are not allowed to be in quay or with company 

anymore.” (respondent number 8). 

 

Additionally, before the vessel starts, they always check the cargo for leakage or damages and 

inform the staff. According to manager 8 the rest of the procedures are considered part of the 

employees’ daily work that if someone does not comply with then they are not allowed to enter 

the quay or even work with the company.  

 

It was interesting for the writer of the thesis to understand if the employees are familiar with 

the current safety rules that must be followed in the port.  Here it should be mentioned, that 

according to the interviews that have been conducted before by the researcher, the interviewees 

supported that not only workers in the terminal are trained according to safety routines, but also 

folders of safety routines accessible to everyone exist, managers should keep everyone 

informed and before the start of their shift they should address and be addressed if something 
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is wrong or/and if something is new. From the questionnaires derived that the majority of the 

employees working in the port replied positively in the question if they are familiar with the 

safety rules that must be followed at the terminal, with the negative replies to cover only the 

8% (Figure 7). 

 

Figure 7 - Employees terminal safety rules awareness responses 

 

Many of the interviewees, such as interviewee number 8 and number 4, are discussing about 

the equipment and clothing necessary to use to enter the terminal (gloves, helmet, glass, jackets, 

boots, etc), something that is confirmed from the researcher’s observations as the employees 

were always wearing these clothes and equipment on the port. Additionally, according to 

manager 6 although in the port there are specific walking paths, they are not very strict with 

this rule. The same result was derived from the observations from the port operation and trailer 

handling activities as it was often for port employees to walk outside of walking paths after 

their break to return back to normal business.  

 

Combined with this question, it was asked if more safety rules would have a positive impact 

on employees’ safety. 92% of the respondents believe that more safety rules at the terminal 

would have a positive effect on their safety during their everyday work, while the 8% who have 

the opposite opinion are mostly Tugmaster Drivers (Figure 8). 
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Figure 8 - Personnel’s opinion on additional safety rules at the terminal 

 

 

The result derived from the questionnaires - if we take into account the replies the respondents 

gave to previous questions - can lead us safely in one conclusion; if there is a room for 

improvement in safety, employees in the port would choose it as they believe that this will 

always have a positive effect on their safety.  

5.2 Automation 

For the second part of the questionnaires related to automation, the author of this thesis decided 

to include some examples of automation that have been observed both during the visits on the 

port but also were discussed during the interviews. These examples were the camera system in 

the gates that takes pictures of the units gating in making sure to verify whether the unit was 

damaged before entering, the LOT/SAT trestles securing and lashing the trailers, and the 

Terminal Management System an automated system providing a place number to park the 

trailer after entering the gate. It was chosen to provide existing examples of automation in the 

questionnaires so the participants can easily relate and not be scared by the word, as well as the 

word itself was replaced by the term “technical innovation”. 

 

All interviewees (100%) agreed that in both ports a lot of automation already exists. According 

to manager 9 in the port cameras are installed for safety reasons not only to prevent any 

accidents or/and act in time on them, but also act in time when people intruders without 
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permission are found in the port. Respondent 6 supports that the camera in the gate is a current 

form of automation existing in daily work. From the observations of the author of the master 

thesis it is confirmed that the cameras in the port are playing a vital role in the safety and 

security in the port illegal immigrants are often prevented. Interviewees number 4 and 5 are 

both discussing automated trestles securing the trailers in port making the process much faster 

and easier, while respondent number 7 is describing a maintenance and logistics system which 

helps him with invoices as a part of automation he is daily using at work. Lastly, according to 

the observations of the author of the thesis the employees in the gate, but also the whole port, 

is organised based on a Terminal Management System which navigates them while loading 

and discharging of the vessel, and shows where to park and pick up the equipment in the port. 

All interviewees referred as well to this Terminal Management System the liner shipping 

company is using to help them simultaneously with the planning of the vessels with loading 

and discharging. This system can show them where each trailer is located in the port to pick 

up, drop off, and if it has any defect or/and damage.  

 

“We have a Terminal Management System where people can see where the trailers are and 

they can pick them up and if they have picked them up they can show it in the system by pushing 

a button, they don't have to write it, everything is automated to make work easier and safer.” 

(Respondent number 2) 

 

Additionally, it was important to understand what do employees consider as automation in their 

daily work in the port, therefore in the questionnaires they were asked where do they see, use 

or receive help from automation in their daily work at the port. Aligned to observations and 

interviewees replies, employees gave various examples of automation in the port. Such 

examples were the computers they are using to work with, the computers in tug masters, the 

Terminal Management System, the cameras on gate helps them in inspections for security 

reasons, the automatic customs clearing, the SOT/LOT trestles as you do not have to tighten, 

etcetera. A respondent from questionnaires comments that he can recognise automation in all 

aspects, and that there are many fields where technical innovations help them. He feels that 

they greatly benefit from automation in their daily work, especially when it becomes a huge 

time saver like the photos in the gate which makes manual inspection in the gate obsolete, and 

they even have a tool to help calculate departure time for the vessels.  
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One comment that got the author of this thesis attention was that automation could make some 

difference if the external drivers also knew how to handle it, in the question which parts of your 

daily work you see opportunities for improvement for automation to make your work safer, 

easier and more efficient. This goes back to the comment from the interviewee number 7 that 

the system is only as good as the user of it. It is highly important for the liner shipping company 

to fully educate all of the users of the automation in order for them to feel confident and be 

prepared to correctly handle the equipment before entering the terminal to ensure smooth 

operations in the terminal. In general, this question also has some answers mentioning that the 

existing systems can be further improved, probably more insights can be linked with the licence 

plates and trailer numbers of the trucks to make the employees in the gate work more efficient, 

the loading process might be an idea to be improved.  

 

Here it is interesting to see the difference between the answers that the respondents of the 

questionnaires and the participants in the interview provide. In the same question if the 

automation could exist in more parts of the port, the interviewees reply positively having a 

more helicopter view. They support that automation makes daily work safer and requires less 

people which leads to economic benefits for the company. Respondent 1 gave an example of 

self-monitored tug masters in different parts of the port which would be a good investment for 

the future, as driving double stucks is really risky and limiting human factors could take the 

risk away. Additionally, he mentioned scanners used to scan every truck managed by hand. In 

the future, this should be automated and cars should go under a scanner-bow, which would 

make the whole process faster and easier. Managers 4 and 5 discussed alternative ways to check 

what cargo you have on terminal, such as smart cameras, safety cameras on tugs, drones, etc, 

while respondent number 2 talked about path-planning methods for trailers combined with self-

driven forklifts. According to manager 8 the health and mental benefits could be combined 

from the introduction of automation in employees’ working on side daily working environment.  

 

“...we should automate that by self-driving cars, and this would be a good thing because the 

drivers doing this job today have a shift for 8 hours but they are quite tired in their back and 

their shoulders…I believe that a one-sided job like that should be automated, because it affects 

the driver, it makes the driver lose focus on what he is doing.” (respondent number 8). 
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In general, we could say that the managers from their point of view are trying to build a safe 

and time efficient working environment, which most probably in the long term will require less 

manpower on site. The respondents of the questionnaires seem to have a less helicopter view 

and focus more on their part of their problem. The majority of the answers did not focus on the 

safety, but on the efficiency of the job they are responsible for, which would eventually also 

affect the safety. Lastly, they seem to try to divert focus from themselves as they are only 

focusing on changes in systems or external drivers, which shows that they might be in denial 

to possible further changes.  

 

With the employees having already touched upon this topic, the writer of this thesis wanted to 

receive more concrete answers from the respondents during the interviews regarding the 

advantages and disadvantages that an extended existence of automation in port would bring in 

the daily work routines in their opinion. According to manager 1 the increase in the safety will 

follow an extended existence of automation in port, as the work in port is really heavy with a 

lot of vibration and many accidents and damages could happen daily. With automation a safer 

working environment could be created for the employees but also the port infrastructure could 

have less damage from the daily misusage it tolerates at the moment.  Everything would be 

much better controlled overall, something that would save a lot of time, would be economically 

efficient and would be beneficial for the company's reputation. Respondent 8 discussed that 

with automation they will be able to plan ahead. He continued saying that automation does not 

need any breaks, unlike humans, which means that everything can be planned in advance and 

in time. Although all respondents agree that automation would save time, respondent number 

3 supported that automation will not allow them to notice and obtain in time control of a 

malfunction relating to safety or operating issues. 

“Not having control in time; for example, when a person is operating a work if a safety issue 

and/or other fault occurs then it can be fixed in time. By using automation, the mistake might 

be noticed too late”. (respondent number 3). 

Here it is interesting to compare the results of the interviews to the results of the questionnaires. 

The participants in the interview discussed advantages regarding work efficiency, which 

eventually would save a lot of time and they will be able to plan ahead. Nevertheless, their 

focus is connected to employees’ safety first, port infrastructure which will tolerate less damage 

due to less misuse of heavy equipment, and finally the company's economic efficiency and 
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reputation. In the questionnaires, the respondents in general also underlined the efficiency, fast 

pace and easier work, focusing on benefits such as reducing the manual work into various 

systems, less man hours, the system helps flagging potential issues with cargos, the work can 

be physically easier but also since it is pre-planned can become more logical and clearer. In the 

questionnaires the focus shifts away from the safety itself to the fast pace and efficiency at 

work.  

 

The main disadvantage that almost all of the respondents discussed is the fact that automation 

is connected in the employees’ minds with the fear of losing their jobs. Other disadvantages 

are connected with the expensive maintenance of the automation in the port, and very intense 

and clear training to the employees for the new automation. 

  

“People in the port don’t like the thought of an increase of automation, as the people 

controlling the automation system would be well educated people in high levels and not the 

operators. They might be afraid that they would lose their job.” (respondent number 2).  

  

On the contrary, respondent number 1 mentions that eventually the employees working on site 

would understand that a move towards automation of ports would create a safer working 

environment for everyone, and therefore he places the staff support in the advantage side.  

 

“The staff; although everyone thinks that they are scared of losing their job, I don’t agree with 

this opinion. I believe that they understand they will be safer by an extended existence of 

automation in port.” (respondent number 1).  

 

Respondent number 7 discusses that the system is only as good as the users of it.  

 

“We have to put in all the information in the system and every time we do something wrong the 

system might stop working. The system is as good as the user of it.” (respondent number 7). 

 

Here it is interesting to mention that both the respondents of the questionnaires and the 

participants of the interviews have mentioned the same examples of disadvantages that would 

potentially follow an extensive existence of automation in the port. The respondents of the 
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questionnaires mainly focused on two disadvantages. Firstly, the majority of respondents 

focused on the fact that the increase of automation in the port might limit the need of manpower 

on the site and this might increase the fear of losing jobs due to being replaced by machines. 

At the same time, the respondents of the questionnaires discussed that working with automation 

humans no longer have a complete overview of the process and in the event of a malfunction 

the operations stops because there is no possibility to fall back in the previous process. Lastly, 

it has been underlined that in fact working with automation is not always safe if you do not 

know how to use it or if you do not pay enough attention, and people tend to work in autopilot 

and pay less attention when you work with automation since its possibilities are more trustable.  

 

In the question how would more automation might influence the safety procedures followed 

today in the port, it was discussed by all interviewees the fact that will for sure lead to the need 

for more training, while the port infrastructure might change as there will be less humans - for 

example the path-ways. At the same time, the majority of the respondents reply that the 

automation will create a safer working environment for the employees working on site not by 

eliminating the risk but by providing information in time regarding malfunctions in order to 

boost safety. 

 

“If we have automation as a system then all information would come to employees sooner so 

they might be able to assess the risk sooner and find a solution to it. Automation would not take 

the risk away, just give us the information in time to boost the safety and minimise the risk.” 

(respondent number 3). 

 

Similarly, in the questionnaires the respondents were asked to express their opinion if they 

think that the safety of the daily work in the terminal might change by using automation, and 

if yes in which ways. All of the answers received were positive. The respondents were 

discussing a less heavy workload requiring less manpower and physical power allowing the 

employees to be more alert to what is important but also saves time. Other views were that with 

the help of automation, for example cameras, you can have a better overview of what is in the 

terminal which makes terminal operation much easier, and other that being able to move around 

a safe route in a terminal is always beneficial as it contributes to a safe working environment.  

 

This was followed by the question of how the implementation of more automation would 
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influence the day-to-day work in the terminal. It was of a general impression that the influence 

would be positive overall, but again here the respondents in the questionnaires discussed that 

the automation needs to be correctly implemented in the first place to avoid additional 

frustrations, as well as that the people using it should be fully trained on its use. This comes 

hand in hand with the interviewees' idea that the automation is as good as the employees using 

it, and the importance that the correct and sufficient training holds in the company. The day-

to-day work will become more efficient with the implementation of additional automation or 

automated processes as for example there will be less need for customer service errands or 

administrative tasks being time and energy consuming. The terminal’s operations will become 

faster and more efficient, the data will be easier to be collected overall, the work prioritisation 

will be clearer for everyone and eventually day-to-day work will be safer, more efficient and 

faster for the employees.  

 

All respondents (100%) agreed that the cost indicators for the company will be influenced in a 

positive way with the extended existence of automation in port. In fact, automation will not 

only reduce injuries, but also make the work faster, saving time and allowing employees to 

focus on work that they really have to do instead of doing the administration of them.  

 

“It will save some time, the number of injuries will be decreased, and also employees will be 

focused only on doing the things that they have to do (driving, stowing, etc) instead of doing 

the administration of it (fill in the information in the system) so it will be safer.” (respondent 

number 7). 

 

Here is it interesting to highlight some of the facts that came out of the interviews and 

questionnaires which have a direct influence in cost indicators. According to manager 1 and 2, 

between years 2017 to 2020 in total 63 lost time injury accidents were reported, and 185 minor 

accidents not leading to lost time. Out of them, only two were caused due to machinery, while 

the number of lost days per month in total is approximately 40 per year. The two managers 

continue underline that when a full-time employee is injured, the liner shipping company has 

to hire another employee to replace the full-time employee, has to cover his/her salary and 

treatment cost, has to cover the insurance costs, might have to pay fines up to EUR 50.000 or 

more from authorities, etcetera. In general, every injured employee with lost time could cost at 

least from EUR 300 to EUR 1000 additional per day to the liner shipping company.  
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In the question about how the company’s reputation might be influenced by the introduction of 

more automation in the port, the interviewees separated their answers into two parts; the 

reputation among employees and the employees in the market/customers. For the reputation 

that would be created in the market all the interviewees agreed that it would be positive as the 

company will appear to be a conscious employer prioritising employees’ safety, while being 

trustworthy, managing to deliver in time and meet customer demands. For the reputation 

created among the employees not all interviewees think so positively. In fact, half of the 

interviewees believe that employees will always have some kind of resistance to the new and 

this will lower the reputation of the company if we implement more automation in the port as 

their fear of losing their job or resistance of their job changing is coming in the front line. 

Manager number 10 is proposing that it might be a solution to implement the change and let 

the employees experience it.  

 

“…But then when there are new rules, then as human nature wants, they resist the change. Just 

to make it clearer, when you ask about it, the answer is no. But when you implement the change 

and let them work with it, then they understand the benefits of it that it might help. The best 

way might be to implement the change and let them be a part of this change by letting them 

experience it.” (respondent number 10). 

 

At this point it should be mentioned that similar to the respondents of the questionnaires, the 

participants of the interviews supported that the influence of implementation of additional 

automation in the port would be beneficial. Again, both underlined the correct usage and 

implementation of automation from day one. Nevertheless, the participants of the interviews 

seem to be able to envision a future with less people in the port as they are using examples 

including the path-planning technologies and how that might lead to a change in infrastructure 

and the new training that might come with this. Another difference that is obvious is that the 

participants in the interviews do not foresee a future without any risks due to automation, but 

a future where automation is able to help humans boost safety in time by providing enough 

information. 

 

In the question if the liner company they are employed would be a better employer if it would 

invest more money in automation/technical innovation or automated processes at the terminal 
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to make the respondents’ work easier, the 77% of the respondents in the questionnaire replied 

positively and a comparatively big percentage of 23% replied negatively (Figure 9).  

 

Figure 9 - Personnel insights on liner shipping company reputation: investing in automation 

 

 

These results seem to match what the participants in the interviews were discussing that the 

employees, unlike the market acceptance, are more reluctant to the change most probably for 

various reasons. This will always lower the reputation of the company among some employees 

if we implement more automation. 

 

Whether the implementation of more automation would have an effect or not on the terminal’s 

infrastructure and operations was a point of disagreement among the interviewees. Half of the 

interviewees supported that the terminal’s infrastructure will remain unchanged or that the 

change will occur only when there will be some difficulties with the current layout, while others 

supported that the implementation of additional automation will come hand-in-hand with 

changes in port’s operations and infrastructure. Manager number 5 discussed the need to 

reorganise the terminal and the way the trailers are parked, which will lead to the need for path 

planning and blockchain technology support.  
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“Not sure yet since I don't know how they will organise this change, but we need to think about 

the way we park the trailers since the automated tugs can only move forward or backward → 

this might lead to a need of separate area with path planning, also we might need blockchain 

technology to share the information. The port in general has the ability to accommodate 

heavier equipment.” (respondent number 5). 

 

The employees working on site united in their opinion that more automation in the terminal 

will indeed have some influence in the port’s activities, infrastructure and operations, unlike 

the participants of the interviews. According to the respondents of the questionnaires, these 

changes will make the daily work for some parties easier and faster, but for others more 

complicated. In general, the work would become much easier and smoother for the drivers who 

would be able to work more efficiently, although in the event of malfunctions they should be 

trained to know how to handle the equipment properly. In that case, an order will exist in 

terminal management for how to unload the vessel and where to park the trailers in order to 

avoid the unnecessary congestion inside and outside of the terminal. In this way they can align 

the terminal according to cargo flows based on peaks and dip hours. At the same time the idea 

was discussed that the cargo should be correctly and fully identified when entering the terminal 

and direct them to the correct areas in the yard. Here, it is important to mention that one of the 

respondents of the questionnaires actually discussing about the possibility that after the 

implementation of more automation not so many employees will be needed anymore in the port 

and that is okay because we will still need competent personnel who can keep the operations 

up manually while someone needs to talk to customers and colleagues if needed. 
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6. Discussion 

 

In the discussion chapter the results will be combined, analysed and discussed with the literature 

review, to understand and underline similarities and dissimilarities between these two parts. This 

chapter will be connected to the research questions and will work as a foundation for upcoming 

conclusions and future recommendations. 

 

The discussion chapter of the thesis was structured with the priority to analyse the impacts of 

automation on the existing safety culture of a liner shipping company. To do this, an overview 

of the current safety culture had to be gained and aspects of Safety Management System, Risk 

Assessment, accidents in working environment and effects in working motivation, port 

operations, safety training to be examined, in order to analyse the impacts of implementation 

of automation on the existing safety culture. Additionally, the author of this thesis had the 

ambition to go one step further and examine the impacts this change would bring in social and 

economic sustainability of the liner shipping company.  

 

To increase validity and accuracy of the results in this study, except the extensive research and 

literature review executed regarding the liner shipping and its characteristics, the author of the 

thesis included as data collection methods the interviews from the managers and the 

distribution of the questionnaires in the employees working at the terminal. At the same time, 

the author of the thesis managed to collect some observations during the visits to the ports.  

 

Both the interviews and the questionnaires were conducted in March and May 2021 when 

COVID-19 was still in its high season. The questions were adjusted to be close to the 

vocabulary the participants of the interviews and the respondents of the questionnaires use. 

Additionally, after the interviews it became clear to the researcher that the term Safety 

Management System would be a difficult term to be described and included in the 

questionnaire, especially since the liner shipping company is not using something similar to it 

at the moment. On the contrary, it would be of an interest to examine if the respondents would 

include in their answers the systems the company is already using and to investigate if in their 

answers they will prioritise safety instead of being confused with additional terminologies.  
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6.1 Safety Management Culture 

To answer the first research question, it was important to understand the current safety culture 

the liner shipping company has. The literature review mentions that the SMS is not only a 

system that could understand and predict risks, but is a management system created to improve 

health and safety by planning, reviewing and integrating specific system elements (Gallagher 

et al.,2003). It was of a priority for the author of this thesis to first checked if SMS is a common 

practice for the liner shipping company. Although the interview results show that the term SMS 

is not widely known or used within the liner shipping company, a systematic environment for 

safety is widespread. From the analysed results in chapter 4 it was shown although SMS does 

not exist, the liner shipping company has managed to create the feeling of safety for the 

employees while working in the port for them to feel protected if something happens to them 

that they will be taken care of. Labadova (2004) underlines the need to observe the SMS as a 

system for risk minimisation and employee well-being, while Fernández-Muñiz et al. (2007) 

characterise SMS as a system which positively influence the employees’ perception and 

behaviours against risks via a set of integrated policies and practices. The current safety system 

in place in the liner shipping company consisted of a set of detailed procedures for the existing 

port operations, while specific processes for safety and incident/accidents reporting are in 

place. Despite the terminology gap, according to all respondents’ opinion a further 

implementation of SMS would be beneficial for the company, something that aligns with the 

author’s of this thesis point of view. Focusing on the safety in the port can positively impact 

terminal efficiency, employees’ motivation and overall company’s reputation and performance 

according to the results of the questionnaires and according to interviewees opinion. 

Nevertheless, as resulted from the interviews, there should be a limit in the way that the system 

is being used to maintain the system efficient. SMS should prioritise significant 

accidents/incidents for it to be used as a proactive problem-solving tool instead of minor-issue 

focus solver.  

 

Although the SMS may not be widely recognised and commonly used within the liner shipping 

company, a systematic safety environment is noticeable. This is shown from the questionnaire 

results where the majority of the employees replied that they feel pretty safe or safe in their 

daily work in the terminal. The proof of the company’s commitment to provide a safe working 

environment is that they are using procedures very similar to SMS, even if they are not named 

by the company as SMS. Of course, the potential of further implementing an SMS is there for 
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them to maintain effectively by setting the appropriate limitations. For example, as resulted 

from the interviews, one of the main issues is that different laws and legislations apply in 

different ports. Granerud and Rocha (2011) highlight the need for the SMS to be framed by a 

number of laws and legislations to improve safety and secure employees’ well-being. In that 

essence, having an in-depth knowledge and understanding of local and global legislations and 

focusing on the differences of reporting incidents and handling accidents makes SMS a 

valuable problem-solving tool. 

 

According to the literature review, the risk assessment is one of the most important aspects of 

the SMS, as it enables the identification and management of potential risks, and it increases the 

safety among employees (Badri et al., 2012; Alvarez- Santos., 2018). As the risk assessment is 

connected to identification and evaluation of potential risks, it is believed by the author of the 

thesis to be connected and to be also very important for employees’ safety and well-being as it 

might have an impact on how safe employees working on the terminal feel in their working 

environment. Bottani et al. (2009) describe risk assessment as an aspect of SMS focusing on 

the analysis of situations that might require extra attention, while reshaping risks into 

quantifiable risk levels. Keeping in mind all the literature review, it was interesting for the 

author of this thesis to understand if a risk assessment process is fully established in the liner 

shipping company. From the analysed results it became clear that while the majority of the 

respondents (77%) indeed perceive risk assessment as an important management tool for 

decision making, others work only based on settled routines and rules in their daily tasks. The 

author believes that this diversity of perceptions and actual experiences pictures not only the 

complexity of risk assessment as this is described in the literature (Anderson, 2003), but also 

underlines the level of difficulty added when implementing terminologies such as SMS and 

risk assessment in different levels of expertise leading to opening the terminology gap among 

level of employees. Nevertheless, the author agrees with the results that the risk assessment 

should not be perceived as a prearranged practice, but as a way to adapt and find middle ground 

between routines and prepare for unexpected challenges.  

 

In order to understand in depth if the systematic environment for safety the liner shipping 

company has created for its employees is fully working, the author of this thesis wanted to 

further investigate the frequency of incidents/accidents in the working environment, and the 

frequency of their impacts such as disruptions in port operations. Labodova (2004) observes 

the SMS as a mechanism focusing on minimising risks and securing employees well-being, 
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while Mousavi et al. (2017) characterise the risk assessment as a tool helping the decision-

making process. Although having incidents/accidents in the working environment is a part of 

it, especially when we are discussing a high-risk working environment, nevertheless their 

occurrence underlines the need for a shift towards a more structured safety system. The 

significance of a structured SMS and proactive risk assessment becomes even more clearer 

given these results. The general feeling from the results of the interviews, questionnaires and 

observations, is that there is room for future improvement and development when it comes to 

safety in the liner shipping company.  

 

According to the author of this thesis the employees are key guardians of a company's 

reputation and it is of great importance to maintain their working motivation high by providing 

to them a safe working environment. Bottani et al. (2009) underline the impact of a safe 

working environment on overall company’s performance, employee’s motivation and 

satisfaction, and as a consequence company's reputation. Hence, it is important for the liner 

shipping company to invest in its safety, since a fully functional, safe and secure working 

environment is an attractive and motivative workplace that benefits the company's reputation. 

As discussed before, accidents and incidents in the working environment are a part of it that 

can influence the working motivation. Nevertheless, the company’s efforts to support and 

increase safety plays an important role in managing negative impacts and maintaining a 

productive work atmosphere.  

 

To ensure security and efficiency in the working environment safety training should be the top 

priority for the liner shipping company. Segarra Canamares et al. (2017) address that it is 

crucial the safety aspect to be a part of various processes in a company to achieve efficiency in 

SMS, while employees should be properly trained. As resulted from the interviews and the 

questionnaires, the general feeling from the terms SMS and risk assessment terminologies is 

that their complexity level is high and the different ways of approaching them depend on the 

reporting position someone might hold and possibly the expertise level. Literature review 

proposes that the best way for the companies to acquire unified oversight in working 

conditions, risk assessment, technology and employee commitment to health and safety is by 

establishing safety training (Papadopoulos et al., 2010). The results from both the interviews 

and the questionnaires mention how important is the safety training in the daily routines of 

employees and emphasise the strong company’s focus on safety. According to Vredenburgh 

(2002) organisations should organise safety training for employees to ensure a safe working 
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environment. The company today has many safety trainings focusing both on onboarding new 

employees but also on demanding processes. However, as mentioned there is always space for 

improvement as ideally the management team has a target to have more training programs that 

will repeat at least once per year.  This might also improve the 15% percentage who do not feel 

that they have received enough training. Recognising that these employees might have 

experienced accidents in the working environment emphasises the need for further focus on 

safety training for the company, since as Attwood et al. (2006) mention appropriate training is 

necessary to stop from acting unsafely. 

 

It soon came to the author's realisation that it is of company’s great value to receive feedback 

regarding the safety. Granerud and Rocha (2011) address the positive impact of feedback in 

the working and industrial environment leading to improvements within the company. The 

results from both the interviews and the questionnaires confirm that employees are trained in 

the liner shipping company in a way to provide safety- related feedback. The procedures are 

well defined for everyone to follow for accidents, near accidents or deviations. This highlights 

that in this case that we are talking about a lines shipping company who proactively take steps 

of improvement towards safety where employees are not there only to observe but to participate 

in maintaining a secure working environment. Of course, as mentioned in the interviews, what 

creates some obstacles in the processes are the differences in the legislations and cultures 

among various countries. According to the author's point of view, a united SMS framed by a 

number of laws and legislations, as this is characterised by Granerud and Rocha (2011), 

clustering countries based on specifications and adjusting accordingly would be beneficial in 

cases like this to improve safety and secure employees’ well-being. 

 

According to Alevarez-Santos et al. (2018), the SMS is a management tool that determines 

functions, responsibilities, practices, and procedures to assess and prevent risks. For this 

reason, it was of great importance to examine the existence of safety procedures in the port, if 

the employees are familiar with it and if the employees working in the port would appreciate 

the existence of more safety procedures. The results from the interviews, the questionnaires 

and the observations provide an understanding of the safety rules existing in the terminal 

operations. The employees seem to be familiar with the safety procedures and the safety 

routines should be sufficiently clear to everyone, including guidelines, morning meeting, 

clothing, and equipment, underscoring employees’ commitment to safety. The observation 

emerging with the comment from interviewee regarding the walking paths, is one example 
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showing that there is still room for improvement in safety in port operations. Nevertheless, the 

collective positive feedback that additional safety rules would have a positive effect, once again 

highlights the proactive culture in essence of safety where employees are active members in it.  

6.2 Automation 

Having a broaden view on the safety culture of the liner shipping company, the author of this 

thesis wanted to understand what would be the influence if we implement more automation in 

the port, aligning with the increasing trend in automated processes in both logistics and terminal 

trucks in roll-on/roll-off operations (Murgoitio et al., 2016). All the respondents confirm the 

existence of automation in the port, highlighting its role in safety efficiency and supporting the 

workflow. The automation confirmed by the author of this thesis observations appears to be 

the same as the automation confirmed by respondents in the interviews and questionnaires 

results. The segments of automation that exist in the Ro-Ro terminals, as these observed by the 

author of this thesis and confirmed by the respondents of the questionnaires and interviews, are 

mostly connected with the security of the terminal with the gates in the camera, the cargo 

handling, and the Terminal Management System which not only support the operations in the 

port but might be helpful in operations in the office. 

 

The respondents underline the benefits resulting from the automation in their daily tasks, 

emphasising the positive influence of technical innovation in port’s operations. An observation 

of high importance, according to the author's point of view, is that automation is as good as the 

people using it as interviewee number 7 mentioned. That highlights the proper user’s education 

to not only achieve the full potential of automation, but also to avoid misuse of automation 

which might lead to opposite results. Additionally, it should be kept in mind that when we are 

talking about automation there is always space for further improvement for even better 

integration, both by better employee engagement but also investing in better mechanisms for 

port operations to make work more efficient and faster. 

 

The benefits following a further implementation of automation in the port discussed by the 

respondents are connected with additional safety, time efficiency, economic efficiency, and 

less risks. According to the author's point of view, a further implementation of automation in 

the port might increase the need for a more structured SMS and risk assessment where everyone 

will be fully aware and trained who to reach and how to report in each situation. In this case, 
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when a malfunction occurs due to automation, everyone would know how to handle it without 

causing big disruption in the port operation affecting negatively the social and economic 

sustainability.    

 

The discussion around the advantages and disadvantages of automation is of interest in 

understanding in depth the safety culture of the liner shipping company, emphasising the 

movement towards digitisation and automation. From the interviews and questionnaires, it is 

highlighted the benefits that may occur as automation could replace physically demanding 

tasks leading to accidents or damages. Theurel and Desbrosses (2019) underline that in fact 

one of the most crucial benefits of the introduction of digitalisation and automation is that it 

could handle the physical labour burden and ensure safety, protecting employees from work-

related illnesses. Additionally, the results emphasise the need for the liner shipping company 

to continue investing in automation to secure an even safer working environment and 

infrastructure, while supporting efficiency, economic benefits, less working hours, working 

easier, reliability and forward thinking.  

 

The main drawback underlined from the interviews and questionnaires is the fear of the 

employees that they might lose their job due to the existence of automation. Tarafdar et al. 

(2011) claim that this fear belongs under the umbrella of technostress and is one of the pain 

factors in employees' well-being. It is important for the liner shipping company to understand 

that although people are reluctant to change, yet they should prioritise explaining to employees 

that automation will secure their safety and that their work nature might change but they will 

not be unemployed. Additionally, a sense of reduced control over processes is identified as an 

issue, potentially leading to inefficiency response to malfunctions. Therefore, the liner shipping 

company should educate well trained professionals supervising the automated machines and 

securing the optimal port operations performance. As mentioned earlier, in a structured SMS 

and proactive risk assessment everyone would be fully trained on who to reach and how to 

report in cases of malfunctions.   

 

Mousavi et al. (2017) highlight that the evaluation and analysis of risks in risk assessment helps 

in identification of various risks such as safety risks, financial risks or reputation risks. This 

need becomes more urgent when more automation is implemented in daily operations. As 

discussed before, according to the author's opinion a further implementation of automation 

would follow a stronger need of a more structured SMS and widespread risk assessment system 
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in the company. In general, we would say that in the context of SMS, which is very important 

for social sustainability, working towards automation increases the significance of risk 

assessment. Mousavi et al. (2017) support that the social aspect of safety is the first step of risk 

assessment, which includes the identification of risks by understanding the effects it has on 

people, information, financial measurements of the company and reputation. The results from 

the interviews and the questionnaires underline the need for the liner shipping company to 

include the employees in the changes to move towards a smoother transformation. Although 

the employees working in the port are afraid that automation might lead them to lose their job 

as their ways of working might become obsolete or that they will have to adjust to new ways 

of working, they still think that their employer will be a good employer if the company invests 

more in automation. Regarding the reputation to the customers, there is a general agreement 

that more automation will only bring beneficial outcomes as not only the company will appear 

as a better employer but also the orders will be delivered in time with less mistakes. In general, 

these outcomes underline the close correlation among automation, social sustainability and 

company’s reputation, pinpointing the importance for the company to carefully manage the 

changes and include employees navigating through this transformation.  

 

During the master thesis, the author of this thesis had always in mind that the level of safety 

management can affect both the safety feeling of the employees and as a consequence the 

reputation and the social sustainability, while at the same time the economic sustainability can 

be influenced since the absence of SMS might cause severe financial losses for a company. 

Except for social sustainability, the increasing implementation of automation and a further 

integration of SMS might be significant drivers of increase in economic sustainability within 

the liner shipping company. As Fernandez-Muniz et al. (2009) underline, one of the most 

important roles of SMS is the contribution in performance and economic indicators by 

effectively controlling risks. The author of this thesis believes that a further implementation of 

automation would help the liner shipping company to proactively manage the risks causing 

incidents, accidents and malfunctions leading to disruptions in the port operations. Possible 

incidents and accidents could result in negative activity outcomes and economic indicators. 

The information connected with the cost accompanying an accident or an incident could 

provide adequate data connecting with the benefits occurring from the control of the risks and 

crisis management provided by the SMS. The implementation of a SMS usually has the goal 

to reduce the direct and indirect costs connected with accidents/incidents and decrease the 

financial effects of missing SMS might have on a company.  Mousavi et al. (2017) proved from 
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his diagram that accidents and malfunctions related to cargo loss, loss or injuring of human or 

other causes, lead to major delays in processes and can cause economic losses for a company. 

In this case, we are talking about improvement in performance and reduction in cost indicators 

as all employees will be working while maintaining productivity at the same levels with no 

mental or physical stress. At the same time there will be no disruptions in the port’s operations 

leading to delays in deliveries, abnormalities in vessel planning, customer complaints, which 

will eventually lead to a reduction of economic changes occurring due to risks. The findings 

from the research are within the same frame, with the participants supporting that a further 

implementation of automation in port operations will have positive effects in cost indicators. 

As expressed by respondents, automation not only decreases the numbers of injuries, accidents 

and malfunctions, but also reshapes responsibilities, saving time and giving the space to the 

employees to focus on core tasks rather than administrative daily tasks.  

 

According to the author of the thesis, the implementation of the automation will come with 

changes in the terminal’s operations and infrastructure. As the literature underlines, the 

efficiency in port operations is significantly connected with the analysis of the terminal’s 

infrastructure and cargo handling process, as they are strongly correlated to the transport and 

logistics systems (Carbone and De Martino, 2003; De Langen and Chouly, 2004). It is 

concluded that further automation is necessary to increase further the efficiency in port 

operations and processes followed in the terminal. Results from interviews and questionnaires 

support this conclusion as it is supported that a further automation influencing port activities, 

infrastructure and operations will lead to improved efficiency, for example driving experience 

in the port, while some changes such as path planning or blockchain support might be included. 

The thoughts for reduced manpower highlight the need for maintaining the employees 

proficient and fully capable in automated operation and new way of working, as well as new 

ways of customer interactions. Lastly, the changes in port operations and infrastructure will 

potentially create the necessity of further training to the employees both in how to handle the 

new processes but also how to manage malfunctions.   

6.3 Methodological discussion 

For this thesis the interpretivism paradigm was used, as this is described by Collis and Hussey 

(2014) and Blumberg et al. (2011). The main goal was to acquire an in-depth knowledge and 

interpretation of various social events avoiding the biassed individual opinion that could affect 
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the outcome of the research as much as possible. For this reason, the author of this thesis has 

decided to conduct a mixed method approach (Fusch et al, 2018), where the data were collected 

from qualitative and quantitative methods. It is important at this point to underline that due to 

the approaches followed the results of the case study should not be considered as the absolute 

truth but should be perceived as the best explanation. The data were collected via interviews, 

questionnaires and limited observations in some processes. Benefits resulting from the 

triangulation are connected with the increase of the reliability as we are having multiple sources 

of data to analyse and reach conclusions (Fusch et al, 2018).   

 

Following the completion of the data collection and result analysis the author of this thesis had 

some comments on some improvements that could be made in future research if someone was 

to rerun the research. First and foremost, the COVID-19 timing of the research was not of a 

great help, something that delayed the research, did not give the opportunity to face to face 

interviews, and gave only limited access to the ports. Additionally, the original plan was after 

the distribution of the questionnaires to have further interviews with the participants to clarify 

some of their answers. It might have been an idea to separate the results from the questionnaires 

per responsible position. Unfortunately, this could not happen due to the restrictions existing. 

Hence, it is recommended that further analysis will be conducted on data to verify findings on 

this project. 
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7. Conclusions 

 

In the conclusion chapter the research questions will be answered and explained further in a way to 

connect them with the study’s purpose. Additionally, future research and future recommendations are 

added at the end of the thesis for future research. 

 

During this research a thorough research has been taken on how safety is embraced in the liner 

shipping company in the Ro-Ro shipping segment. To answer the first research question “What 

are the impacts of automation on the safety culture used by a liner shipping company?”, the 

author of this thesis wanted to get an in depth understanding of the safety culture existing 

currently in the company. The focus eventually was placed on the possibility of introducing a 

structured SMS and proactive risk assessment to maintain the company's efficiency and 

employees’ safety after further automation implementation. The results highlight that these 

safety measures would not only boost employees' spirit and motivation, but also would be 

positive to the company's reputation and overall performance.  

 

Investigating the movement towards further implementation of automation in the port 

operations would also answer the second research question, “What are the economic and social 

impacts of automation on a liner shipping company”. In general, as the company moves 

towards digital transformation and automation of operations, it is important to implement a 

unified SMS and proactive risk assessment processes to ensure safety, maximise efficiency, 

productivity, and invest in economic sustainability. According to the results there is a 

connection among safety, automation, social sustainability, which indicates the importance of 

integrating and involving the employees during this transformation.  

 

It is important to mention that the result does not want to propose that the liner shipping 

company should only focus on an implementation of a seamless SMS and proactive risk 

assessment process to ensure safety and efficiency, and maximum results in economic and 

social sustainability. According to the author of this thesis, the results should be used as basic 

information in future strategic decisions on how they should manage a situation where 

automation continuously transforms and/or increases, in order first to ensure safety for the 

employees and then to invest in the social and economic sustainability. 
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7.1 Practical implications 

Reaching the completion of this thesis, the author would intend to propose some suggestions 

for further future research and development. First and foremost, the data from interviews and 

the questionnaires were collected during the period January to June 2021. Accordion to the 

author’s knowledge after that period it was already scheduled some important changes to 

happen in Vlaardingen port, such as including gate infrastructure and location, and expanding 

of terminal. Having said that, it becomes obvious that automation is becoming a bigger part of 

businesses nowadays and it is of importance to gather new data when applicable to adjust the 

SMS and risk assessment accordingly.  

 

One more suggestion is to try to categorise the results of the questionnaires according to job 

description. In this research the questionnaires were distributed to supervisors, foremen, 

stevedores, gate coordinators, employees in security, employee cross docking, trailer fitters, 

lashers and Tugmaster drivers aiming for a variety of replies. Nevertheless, the author of this 

thesis received answers back from employees working in the port as foreman, supervisors, gate 

coordinators and a surprisingly big number of replies received, compared to others, from 

Tugmaster drivers. For future research it would be interesting to collect questionnaires from a 

bigger sample of employees coordinated from a manager. It would be interesting to connect 

the results provided with the type of job each employee is doing and different types of risk they 

are exposed to.  

 

7.2 Further research suggestions 

A further suggestion for the further research is to include more terminals and analyse if the 

results match. This will not be easy as different terminals and countries follow different laws 

and legislations, but an idea would be to cluster countries based on similarities they have in 

their legislations and run again the same project. Multiple case studies would allow for further 

data analysis and probably in the future with the help of SMS would help to bridge the potential 

gaps.  

 

A suggestion for further research is to conduct the same study in another part of the world, for 

example Far East. It would be interesting to investigate how different technological 

achievements, that are not be known to Europe yet, and differences in cultures might have an 
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influence to the result of this thesis. At the same time, different cultures have various timelines 

when it comes to automation and different approach to social and economic sustainability. 

 

The author of this thesis suggests using the ladder theory to analyse the results of the interviews 

against the results of the questionnaires. It would be useful for the liner shipping company to 

practically view and compare if the idea the management team has about the safety is similar 

to what the employees working in port experience or feel in their daily work in the port. In fact, 

the author of this thesis believes that this should be a priority as the more automation will be 

installed the more the gap will grow. 

 

Hazardous cargo requires a special handling in the terminal as it comes together with special 

legislations and regulatory compliance. When it comes to implementation of further 

automation, the hazardous cargo requires extra attention and knowledge of know to approach 

this topic and how to handle the cargo both on the terminal and eventual on the vessel safely. 

Hence, the author of this thesis believes that hazardous cargo should be included in for future 

research for researcher to have a clearer view of the whole supply chain.  

 

Last but not least, a suggestion for future research is to conduct a quantitative data driven 

research and compare the safety on Ro-Ro terminals against container terminals. From the 

research conducted for this master thesis, it became clear to the author that the container 

terminals, for example the Hutchison Ports ECT Euromax in the Netherlands, are already ahead 

in the essence of automation offering a high level of safety. Given the fact that automation is 

constantly improving in Ro-Ro terminals, it would be interesting to continuously collecting 

ideas from container terminals.  

  



 

68 
 

Reference list 

Álvarez-Santos, J., Miguel-Dávila, J., Herrera, L., & Nieto, M. (2018). Safety Management 

System in TQM environments. Safety Science, 101, 135-143. doi:10.1016/j.ssci.2017.08.019 

 

Anderson, P. (2003). Cracking the code: the relevance of the ISM code and its impact on 

shipping practices. Nautical Institute, London. 

 

Attwood, D., Khan, F., & Veitch, B. (2006). Occupational accident models—Where have we 

been and where are we going? Journal of Loss Prevention in the Process Industries, 19(6), 

664-682. doi:10.1016/j.jlp.2006.02.001 

 

Aven, T. (2016). Risk assessment and risk management: Review of recent advances on their 

foundation. European Journal of Operational Research, 253(1), 1-13. 

doi:10.1016/j.ejor.2015.12.023 

 

Badri, A., Gbodossou, A., & Nadeau, S. (2012). Occupational health and safety risks: 

Towards the integration into project management. Safety Science, 50(2), 190-198. 

doi:10.1016/j.ssci.2011.08.008 

 

Bassan, S. (2007). Evaluating seaport operation and capacity analysis—preliminary 

methodology. Maritime Policy & Management, 34 (1) (2007), pp. 3-19, 

doi:10.1080/03088830601102725 

 

Bergman, M. (2008). Advances in mixed methods research theories and applications. 

London: SAGE.ISBN : 0857024310 (electronic bk.) Available through: Gothenburg 

University Library website <www.ub.gu.se> [14 March 2023] 

 

Bichou, K. (2006). Chapter 24 Review of Port Performance Approaches and a Supply Chain 

Framework to Port Performance Benchmarking. Research in Transportation Economics, 

17(1), 567-598. doi:10.1016/S0739-8859(06)17024-9 

 

http://www.ub.gu.se/


 

69 
 

Bichou, K., & Gray, R. (2004). A logistics and supply chain management approach to port 

performance measurement. Maritime Policy and Management, 31(1), 47-67. 

doi:10.1080/0308883032000174454 

 

Blumberg, B., Cooper, D., & Schindler, P. (2011). Business research methods (3. European 

ed.). ISBN : 9780077129972 

 

Bondanini, G., Giorgi, G., Ariza-Montes, A., Vega-Muñoz, A., & Andreucci-Annunziata, P. 

(2020). Technostress dark side of technology in the workplace: A scientometric analysis. 

International Journal of Environmental Research and Public Health. 17(21):8013. doi: 

10.3390/ijerph17218013 

 

Bottani, E., Monica, L., & Vignali, G. (2009). Safety management systems: Performance 

differences between adopters and non-adopters. Safety Science, 47(2), 155-162. 

doi:10.1016/j.ssci.2008.05.001 

 

Bryant, C., Peck, D., Sage Publications, inc, & Sage eReference. (2007). 21st century 

sociology a reference handbook (21st century reference series (Thousand Oaks, Calif.)). 

Thousand Oaks: SAGE Publications. doi:10.4135/9781412939645 

 

Bryman, A. (2008). Of methods and methodology. Qualitative Research in Organizations 

and Management: An International Journal, 3, 159-168. doi:10.1108/17465640810900568 

 

Bryman, A., & Bell, E. (2011). Business research methods (3.rd ed.). ISBN : 9780199583409 

 

Buddeberg-Fischer B., Stamm M., Buddeberg C., & Klaghofer R. (2008). The new 

generation of family physicians-career motivation, life goals and work-life balance. Swiss 

Medical Weekly, 138(21–22), 305–312. doi: 10.5167/uzh-10438 

 

Carbone, V., & Martino, M. (2003). The changing role of ports in supply-chain management: 

An empirical analysis. Maritime Policy and Management, 30(4), 305-320. 

doi:10.1080/0308883032000145618 

 



 

70 
 

Clark, X., Dollar, D., & Micco, A. (2004). Port efficiency, maritime transport costs, and 

bilateral trade. Journal of Development Economics, 75(2), 417-450. 

doi:10.1016/j.jdeveco.2004.06.005 

 

Collis, J., & Hussey, R. (2014). Business research a practical guide for undergraduate & 

postgraduate students (Fourth ed.). ISBN : 9781137037480 (e-book) 

 

Conca, A., Febbraro, A., Giglio, D., & Rebora, F. (2018). Automation in freight port call 

process: Real time data sharing to improve the stowage planning. Transportation Research 

Procedia, 30, 70-79. doi:10.1016/j.trpro.2018.09.009 

 

Cullinane, K., Song, D., & Gray, R. (2002). A stochastic frontier model of the efficiency of 

major container terminals in Asia: Assessing the influence of administrative and ownership 

structures. Transportation Research. Part A, Policy and Practice, 36(8), 743-762. 

doi:10.1016/S0965-8564(01)00035-0 

 

Cullinane, K., Wang, T., Song, D., & Ji, P. (2006). The technical efficiency of container 

ports: Comparing data envelopment analysis and stochastic frontier analysis. Transportation 

Research Part A, 40(4), 354-374. doi:10.1016/j.tra.2005.07.003 

 

Deakin H, Wakefield K (2014) Skype interviewing: reflections of two PhD researchers. 

Qualitative Research 14(5): 603–616. doi: 10.1177/14687941134881 

 

De Langen, P. W., & Chouly, A. (2004). Hinterland Access Regimes in Seaports. European 

Journal of Transport and Infrastructure Research, 4(4). doi:10.18757/ejtir.2004.4.4.4273 

 

De Langen, P., & Sharypova, K. (2013). Intermodal connectivity as a port performance 

indicator. Research in Transportation Business & Management, 8, 97-102. 

doi:10.1016/j.rtbm.2013.06.003 

 

De Martino, M., Errichiello, L., Marasco, A., & Morvillo, A. (2013). Logistics innovation in 

seaports: an inter-organizational perspective. Research in Transportation Business & 

Management, 8, 123–133. doi:10.1016/j.rtbm.2013.05.001 

 



 

71 
 

Demirbas, D., Flint, H., & Bennet, D. (2014). Supply chain interfaces between a port utilizing 

organisation and port operator. Supply Chain Management: An International 

Journal, 19(1), 79–97. doi:10.1108/scm-04-2013-0137 

 

DeWalt, K., & DeWalt, Billie R. (2002). Participant observation : A guide for fieldworkers. 

ISBN: 0759100454 

 

Dunn, K. (2005) ‘Interviewing’, in I. Hay (ed.) Qualitative Research Methods in Human 

Geography (2nd edn). Melbourne: Oxford University Press, pp. 79–105.  [online] Available 

at <https://www.sjsu.edu/people/kathrine.richardson/courses/Geog145/s1/Chapter-6---

Interviewing.pdf>  [Accessed 22 April 2021] 

 

European Agency for Safety and Health at Work, Wadsworth, E., Walters, D. (2018). Worker 

participation in the management of occupational safety and health : qualitative evidence from 

ESENER-2 : overview report, European Risk Observatory Overview report, Publications 

Office. [online] Available at: <https://data.europa.eu/doi/10.2802/93677> [Accessed 21 

November 2022]  

 

Fernández-Muñiz, B., Montes-Peón, J., & Vázquez-Ordás, C. (2007). Safety management 

system: Development and validation of a multidimensional scale. Journal of Loss Prevention 

in the Process Industries, 20(1), 52-68. doi:10.1016/j.jlp.2006.10.002 

 

Fernández-Muñiz, B., Montes-Peón, J., & Vázquez-Ordás, C. (2009). Relation between 

occupational safety management and firm performance. Safety Science, 47(7), 980-991. 

doi:10.1016/j.ssci.2008.10.022 

 

Fields, D., & Kafai, Y. (2009). A connective ethnography of peer knowledge sharing and 

diffusion in a tween virtual world. International Journal of Computer-supported 

Collaborative Learning, 4(1), 47-68. doi: 10.1007/s11412-008-9057-1 

 

Fusch, P., Fusch, G., & Ness, L. (2018). Denzin’s Paradigm Shift: Revisiting Triangulation in 

Qualitative Research. Journal of Social Change, 10(1), Journal of social change, 2018, 

Vol.10 (1). doi: 10.5590/JOSC.2018.10.1.02 

 

https://www.sjsu.edu/people/kathrine.richardson/courses/Geog145/s1/Chapter-6---Interviewing.pdf
https://www.sjsu.edu/people/kathrine.richardson/courses/Geog145/s1/Chapter-6---Interviewing.pdf
https://data.europa.eu/doi/10.2802/93677


 

72 
 

Gallagher, C., Underhill, E., & Rimmer, M. (2003). Occupational safety and health 

management systems in Australia: Barriers to success. Policy and Practice in Health and 

Safety, 1(2), 67-81. doi:10.1080/14774003.2003.11667637 

 

Garcı́a Herrero, S., Mariscal Saldaña, M., Manzanedo del Campo, M., & Ritzel, D. (2002). 

From the traditional concept of safety management to safety integrated with quality. Journal 

of Safety Research, 33(1), 1-20. doi:10.1016/S0022-4375(02)00008-7 

 

Gessler, M., & Siemer, C. (2020). Umbrella review: Methodological review of reviews 

published in peer-reviewed journals with a substantial focus on vocational education and 

training research. International Journal for Research in Vocational Education and Training, 

7(1), 91–125. doi:10.13152/IJRVET.7.1.5 

 

Given, L., Sage Publications, inc, & Sage eReference. (2008). The Sage encyclopedia of 

qualitative research methods (A Sage reference publication). Thousand Oaks: Sage 

Online.ISBN : 9781412963909 

 

Granerud, R., & Rocha, R. (2011). Organisational learning and continuous improvement of 

health and safety in certified manufacturers. Safety Science, 49(7), 1030-1039. 

doi:10.1016/j.ssci.2011.01.009 

 

Green F.  (2006) Workers’ well-being. In: Green F, editor. Demanding work. Princeton 

University Press. pp. 150–169 

 

Green, C., Duan, N., Gibbons, R., Hoagwood, K., Palinkas, L., & Wisdom, J. (2015). 

Approaches to Mixed Methods Dissemination and Implementation Research: Methods, 

Strengths, Caveats, and Opportunities. Administration and Policy in Mental Health and 

Mental Health Services Research, 42(5), 508-523. doi:10.1007/s10488-014-0552-6 

 

Greene, J., Caracelli, V., & Graham, W. (1989). Toward a Conceptual Framework for Mixed-

Method Evaluation Designs. Educational Evaluation and Policy Analysis, 11(3), 255-274. 

doi:10.2307/1163620 

 



 

73 
 

Grote, G., & Künzler, C. (2000). Diagnosis of safety culture in safety management audits. 

Safety Science, 34(1), 131-150. doi:10.1016/S0925-7535(00)00010-2 

 

Grozdics, A. T., Girán, J., Uhrin, A., Balogh, G., Cakó, B., Cselik, B., & Borsos, Á. (2023). 

Working from home or back to the office? - The impact of the recent turbulence on office 

work. Marketing & Menedzsment, 57(1), 25–35. doi: 10.15170/MM.2023.57.01.03 

 

Guba, E. G & Lincoln, Y. S., (1994). Competing paradigms in qualitative research. 

Handbook of qualitative research. In: Denzin, N. K. and Lincoln, Y.S. ed. (1994). London: 

Sage Publication, pp 105-117. 

 

Haar, J., M., Russo, M., Suñe, A., & Ollier-Malaterre, A. (2014). Outcomes of work–life 

balance on job satisfaction, life satisfaction and mental health: A study across seven cultures. 

Journal of Vocational Behavior.;85(3):361–373. doi: 10.1016/j.jvb.2014.08.010 

 

Hausman, W., Lee, H., & Subramanian, U. (2013). The Impact of Logistics Performance on 

Trade. Production and Operations Management, 22(2), 236-252. doi:10.1111/j.1937-

5956.2011.01312.x 

 

Hesse-Biber, S., & Ebooks Corporation. (2010). Mixed methods research merging theory 

with practice. New York: Guilford Publications. ISBN : 9781606235072 (electronic bk.) 

Available through: Gothenburg University Library website <www.ub.gu.se> [14 March 

2023] 

 

Hill, E., J., Hawkins, A., J., Ferris, M., & Weitzman, M. (2001). Finding an extra day a week: 

The positive influence of perceived job flexibility on work and family life balance. Family 

Relations. 50(1):49–58. doi:10.1111/j.1741-3729.2001.00049.x 

 

Hopkin, P. (2017). Fundamentals of risk management : Understanding, evaluating and 

implementing effective risk management (Fourth ed.). ISBN : 9780749479619 

 

ITC (2020). Trade statistics. [online] Available at 

<http://www.intracen.org/itc/sectors/services/tradestatistics/> [Accessed 21 June 2020]. 

 

http://www.ub.gu.se/
http://www.intracen.org/itc/sectors/services/tradestatistics/


 

74 
 

Jick, T. (1979). Mixing Qualitative and Quantitative Methods: Triangulation in Action. 

Administrative Science Quarterly, 24(4), 602-611. doi:10.2307/2392366 

 

Justesen, L. and Mik-Meyer, N. (2011). Kvalitativa metoder: från vetenskapsteori till praktik. 

Lund Studentlitteratur AB. ISBN: 9789144075464 

 

Kemp, J. (2015). COLUMN-Megaships are worsening overcapacity in the container market: 

Kemp. Reuters September 22nd, [online] Available at  

<https://www.reuters.com/article/shipping-megaships-kemp-idUKL5N11S2JW20150922> 

[Accessed 11 November 2022]  

 

Kennedy,O., R., Lin, K., Yang, H., & Ruth, B. (2011). Seaport operational efficiency: an 

evaluation of five Asian ports using stochastic frontier production function model 

Journal of Service Science and Management, 4, pp. 391-399 doi: 10.4236/jssm.2011.43045  

 

Kontogiannis, T., Leva, M., & Balfe, N. (2017). Total Safety Management: Principles, 

processes and methods. Safety Science, 100, 128-142. doi:10.1016/j.ssci.2016.09.015 

 

Kovács, G., & Spens, K. (2005). Abductive reasoning in logistics research. International 

Journal of Physical Distribution & Logistics Management, 35(2), 132-144. 

doi:10.1108/09600030510590318 

 

Labodova, A. (2004). Implementing integrated management systems using a risk analysis 

based approach. Journal of Cleaner Production, 12(6), 571-580. 

doi:10.1016/j.jclepro.2003.08.008 

 

Leung, L. (2015). Validity, reliability, and generalizability in qualitative research. Journal of 

Family Medicine and Primary Care, 4(3), 324-327. doi: 10.4103/2249-4863.161306 

 

Levitan, B., Andrews, E., Gilsenan, A., Ferguson, J., Noel, R., Coplan, P., & Mussen, F. 

(2011). Application of the BRAT Framework to Case Studies: Observations and Insights. 

Clinical Pharmacology and Therapeutics, 89(2), 217-224. doi: 10.1038/clpt.2010.280 

 

https://www.reuters.com/article/shipping-megaships-kemp-idUKL5N11S2JW20150922
http://dx.doi.org/10.4236/jssm.2011.43045


 

75 
 

Longhurst, R. (2013). Using skype to mother: bodies, emotions, visuality, and screens. 

Environmental and Planning D: Society and Space. 31(4), 664-679. doi: 10.1068/d20111 

 

Lun, V., Lai, K-H., & Cheng, E., (2010). Shipping and logistics management. London: 

Springer-Verlag. ISBN: 978-1-84882-996-1 

 

Martín-Soberón, A., Monfort, A., Sapiña, R., Monterde, N., & Calduch, D. (2014). 

Automation in Port Container Terminals. Procedia - Social and Behavioral Sciences, 160(C), 

195-204. doi:10.1016/j.sbspro.2014.12.131   

 

Mearns, K., Whitaker, S., & Flin, R. (2003). Safety climate, safety management practice and 

safety performance in offshore environments. Safety Science, 41(8), 641-680. 

doi:10.1016/S0925-7535(02)00011-5 

 

Mingers, J. (2012). Abduction: The missing link between deduction and induction. A 

comment on Ormerod's 'rational inference: Deductive, inductive and probabilistic thinking'. 

The Journal of the Operational Research Society, 63(6), 860-861. doi:10.1057/jors.2011.85 

 

Moon, D., & Woo, J. (2014). The impact of port operations on efficient ship operation from 

both economic and environmental perspectives. Maritime Policy and Management, 41(5), 

444-461. doi:10.1080/03088839.2014.931607 

 

Mora, L., Deakin, M., Reid, A., & Angelidou, M. (2019). How to Overcome the 

Dichotomous Nature of Smart City Research: Proposed Methodology and Results of a Pilot 

Study. The Journal of Urban Technology, 26(2), 89-128. 

doi:10.1080/10630732.2018.1525265 

 

Mousavi, M., Ghazi, I., & Omaraee, B. (2017). Risk Assessment in the Maritime Industry. 

Engineering, Technology & Applied Science Research, 7(1), 1377-1381. 

doi:10.48084/etasr.836 

 

Nassiri, P., Yarahmadi, R., Gholami, P., Hamidi, A., & Mirkazemi, R. (2016). Health, safety, 

and environmental management system operation in contracting companies: A case study. 



 

76 
 

Archives of Environmental & Occupational Health, 71(3), 178-185. 

doi:10.1080/19338244.2015.1096758 

 

Nielsen, K. T. (2000). Organization theories implicit in various approaches to OHS 

management. In K. Frick, P. L. Jensen, M. Quinlan, & T. Wilthagen (Eds.), Systematic 

occupational health and safety management: perspectives on an international development 

(pp. 99-123). Pergamon Press. 

 

Papadopoulos, G., Georgiadou, P., Papazoglou, C., & Michaliou, K. (2010). Occupational 

and public health and safety in a changing work environment: An integrated approach for risk 

assessment and prevention. Safety Science, 48(8), 943-949.doi:10.1016/j.ssci.2009.11.002 

 

Ratner, C. (2002). Subjectivity and Objectivity in Qualitative Methodology/ Forum 

Qualitative Sozialforschung. : Qualitative Social Research 3(3). [online] Available at 

<https://www.researchgate.net/publication/277057015_Subjectivity_and_Objectivity_in_Qua

litative_Methodology> [Accessed 16  March 2022]  

 

 

Robson, L., Clarke, J., Cullen, K., Bielecky, A., Severin, C., Bigelow, P.,  Irvin, E., Culyer, 

A., Mahood, Q. (2007). The effectiveness of occupational health and safety management 

system interventions: A systematic review. Safety Science, 45(3), 329-353. 

doi:10.1016/j.ssci.2006.07.003 

 

Salanova, M., Llorens, S., & Ventura, M. (2014). Technostress:The dark side of technologies. 

The impact of ICT on quality of working life, 87-103. doi:10.1007/978-94-017-8854-0_6 

 

Schensul, S., LeCompte, J., & LeCompte, Margaret Diane. (1999). Ethnographer's toolkit 2 

Essential ethnographic methods : Observations, interviews, and questionnaires. Walnut 

Creek, Calif. ; London: AltaMira. ISBN: 0761991441 

 

Segarra Cañamares, M., Villena Escribano, B., González García, M., Romero Barriuso, A., & 

Rodríguez Sáiz, A. (2017). Occupational risk-prevention diagnosis: A study of construction 

SMEs in Spain. Safety Science, 92, 104-115. doi:10.1016/j.ssci.2016.09.016 

 

https://www.researchgate.net/publication/277057015_Subjectivity_and_Objectivity_in_Qualitative_Methodology
https://www.researchgate.net/publication/277057015_Subjectivity_and_Objectivity_in_Qualitative_Methodology


 

77 
 

Silverman, D. (2009). Doing Qualitative Research. SAGE Publications. ISBN: 

9781848600331.  

 

Singh, R., Aggarwal, S., & Sahni, S. (2023). A Systematic Literature Review of Work-Life 

Balance Using ADO Model. FIIB Business Review, 12(3), 243-258. 

doi:10.1177/23197145221115530 

 

Stopford, M., & Ebooks Corporation. (2009). Maritime economics (3rd ed.). 

 

Tarafdar,  M., Tu, Q., Ragu-Nathan, T., & Ragu-Nathan, B. (2011). Crossing to the dark side: 

Examining creators, outcomes, and inhibitors of technostress. Communications of the ACM. 

54(9):113–120. doi: 10.1145/1995376.1995403 

 

Theurel, J., & Desbrosses, K. (2019). Occupational exoskeletons: Overview of their benefits 

and limitations in preventing work-related musculoskeletal disorders. IISE Transactions on 

Occupational Ergonomics and Human Factors. 7(3–4):264–280. 

doi:10.1080/24725838.2019.1638331 

 

Tongzon, J., Chang, Y., & Lee, S. (2009). How supply chain oriented is the port sector? 

International Journal of Production Economics, 122(1), 21-34. 

doi:10.1016/j.ijpe.2009.03.017 

 

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a Methodology for Developing 

Evidence-Informed Management Knowledge by Means of Systematic Review. British 

Journal of Management, 14(3), 207-222. doi: 10.1111/1467-8551.00375 

 

Tsoi, K., & Loo, B. (2021). Cutting the loss: International benchmarking of a sustainable 

ferry business model. Transportation Research. Part A, Policy and Practice, 145, 167-188. 

doi: 10.1016/j.tra.2021.01.007 

 

Vassie, L., & Cox, S. (1998). Small and Medium Size Enterprises (SME) interest in voluntary 

certification schemes for health and safety management: Preliminary results. Safety Science, 

29(1), 67-73. doi:10.1016/S0925-7535(98)00017-4 

 



 

78 
 

Vinodkumar, M., & Bhasi, M. (2010). Safety management practices and safety behaviour: 

Assessing the mediating role of safety knowledge and motivation. Accident Analysis and 

Prevention, 42(6), 2082-2093. doi:10.1016/j.aap.2010.06.021 

 

Vredenburgh, A. (2002). Organizational safety: Which management practices are most 

effective in reducing employee injury rates? Journal of Safety Research, 33(2), 259-276. 

doi:10.1016/S0022-4375(02)00016-6 

 

Wachter, J., & Yorio, P. (2014). A system of safety management practices and worker 

engagement for reducing and preventing accidents: An empirical and theoretical 

investigation. Accident Analysis and Prevention, 68, 117-130. doi:10.1016/j.aap.2013.07.029 

 

Walsham, G. (1995). Interpretive case studies in IS research: nature and method. European 

Journal of Information Systems. 4 (2), 74-81.doi:10.1057/ejis.1995.9 

 

 

WTO (2020). Global trade growth loses momentum as trade tensions persist. [online] 

Available at <https://www.wto.org/english/news_e/pres19_e/pr837_e.htm> [Accessed 21 

June 2020]. 

 

Yin, R. (1989). Case study research: Design and methods. Sage, Newbury Park. . 

 

Yin, R. (2014). Case study research : Design and methods (5.th ed.). ISBN : 9781452242569 

 

Zohar, D. (2010). Thirty years of safety climate research: Reflections and future directions. 

Accident Analysis and Prevention, 42(5), 1517-1522. doi:10.1016/j.aap.2009.12.019  

https://www.wto.org/english/news_e/pres19_e/pr837_e.htm


 

79 
 

 

Appendix I 

 

Interview Guide

 

Handling of information:  

(The goal of this introduction section is for the interviewer to create a feeling of comfort and 

confidentiality to the respondent regarding the way their personal information and answers 

will be handled.) 

● You as a person will maintain anonymity both during this interview and the analysis of 

the data. This means that the information gathered during this interview will be 

reviewed and analysed only by the interviewer.  

● Is it ok to record this interview? The recorded interview will be used by me only to 

review and analyse the answers. No information will be communicated to other persons.  

The interviewer will not share or reproduce in public the record.  

● Is it ok if some of the information provided by you used as comments in this master 

thesis or for further investigation? 

● Analysed transcriptions of conducted interviews will be sent to you for confirmation.  

 

Briefing: 

(The goal of this set of questions is for the interviewee to in depth understand the meaning of 

this study and how this study might influence their quality of work in a positive way in future 

terms.) 

● Presentation of myself and brief description of the study.  

● Present to the interviewee the structure of the interview.  

 

General information:  

(The goal of this set of questions is for the interviewer to classify the respondent based on their 

background/experience and the country they work in, and continue the interview accordingly.) 

● In which country/region do you work in? 

● What is your current position? 

● How many years do you work in this, or similar, positions? 
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Safety management culture: 

(The goal of this set of questions is for the interviewer to framework the safety management 

culture at a liner shipping company.) 

● Do you know if the company has any safety management system? If yes, please 

describe. 

● Would you say that an implementation of a safety management system in a port terminal 

would influence the terminal’s efficiency? 

● Do you perceive the risk assessment (recognition and rating of risks) as a management 

tool of decision helping making processes in your work? If yes, in which ways? 

● If you have experienced any accident/incident in your working environment, can you 

please describe it? 

● Have you ever experienced disruptions in port’s operations due to an occurrence of an 

incident/accident?  

○ Yes 

○ No 

● Have you experienced a fluctuation of working motivation when an incident/accident 

occurs in a port terminal? If yes, can you tell me a little bit more about the consequences 

of it (i.e impact on time, money, reputation)? 

● How often do you have training regarding safety in port? 

○ Every 1 year 

○ Every 5 years 

○ Every 10 years 

● Would you say that people working on site feel welcomed to give feedback regarding 

safety in the working conditions they experience during their everyday work? If yes, 

could you please describe? 

● How would you describe the safety procedures people working in the port should follow 

in their daily work? Are all employees trained in these procedures? 

 

Automation: 

(The goal of this set of questions is for the interviewer to investigate both how respondents 

think automation might affect the way of working and what might be the impact in the safety 

management system.) 
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(To answer the questions below please consider as automation examples like;  

i) camera system in gates that takes pictures of the units gating in making sure to verify whether 

the unit was damaged before entering 

ii) LOT trestles; locked to the trailer while standing on the deck, less lashing, no need to 

manually position the trestles and the possibility to pre-trestle trailers  

iii) SAT trestles; locking into the deck which will in most cases avoid the lashing of the trailer 

iv) Terminal Management system (GTMS); automated system provide a place number to park 

the trailer after entering the gate) 

 

● In which part of the daily work in port do you recognise the existence of automation? 

● Would you suggest that automation could exist in more parts in the port terminal? 

● What would you say are the advantages and disadvantages that an extended existence 

of automation in port would bring in the daily work procedures?  

● How would you say automation might influence the safety procedures followed today 

in the port? 

● How would you say automation might impact the cost indicators for the company? 

● How would you say the company’s reputation might be influenced by the introduction 

of automation?  

● How would you say that the introduction of automation would affect the terminal’s 

infrastructure and operations? 

 

Appendix II 

 

Questionnaire

 

 

Handling of information:  

● You as a person will maintain anonymity during the analysis of the data. This means 

that the information gathered via this questionnaire will be reviewed and analysed only 

by the researcher.  

● Follow up interviews might be necessary to be holded in case the questionnaire is not 

sufficiently completed, or further information is of interest for the researcher.   
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● Is it ok if some of the information provided by you, used as comments in this project 

for further investigation? 

○ Yes 

○ No 

 

General information:  

● In which location do you work? ___________ 

● What is your current job title?  

○ Supervisor 

○ Foreman 

○ Stevedore 

○ Gate Coordinator 

○ Security 

○ Employee Crossdock 

○ Trailer Fitter 

○ Lasher 

○ Tugmaster Driver 

 

 

Safety management culture: 

● How safe would you say you feel during your work in port? 

○ 1 - very unsafe 

○ 2 - unsafe 

○ 3 - mostly safe 

○ 4 - safe 

○ 5 - very safe 

● Have you ever experienced any accident while working in the terminal?  

○ Yes 

○ No 

● How would you say an incident/accident in your working environment might affect 

your working motivation? Please choose a number among 1 to 5 (1-not at all affected, 

5- very affected) 

○ 1 

○ 2 
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○ 3 

○ 4 

○ 5 

● Have you ever experienced disruptions in port’s operations due to an occurrence of an 

incident/accident?  

○ Yes 

○ No 

● Do you believe that you have received enough training to carry out your work at the 

terminal safely?  

○ Yes 

○ No 

● If you have received any kind of training regarding safety in port, what type of training 

did you participate in? ___________ 

● Which procedure should you follow/ who should you contact to give feedback 

regarding safety in the working conditions you experience during your everyday work? 

_________ 

● Please describe briefly the safety routines/safety norms that you should follow in your 

daily work? ___________ 

● How would you say the terminal's efficiency would be influenced by the existence of a 

system that would improve the health and safety and secure safety in the working 

environment?  

○ Yes , it will be affected in a  positive way 

○ Yes, it will be affected in a negative way 

○ It will not be affected at all 

Automation: 

(To answer the questions below please consider as automation examples like;  

i) camera system in gates that takes pictures of the units gating in making sure to verify 

whether the unit was damaged before entering 

ii) LOT trestles ; locked to the trailer while standing on the deck, less lashing, no need to 

manually position the trestles and the possibility to pre-trestle trailers  

iii) SAT; locking into the deck which will in most cases avoid the lashing of the trailer 

iv) Terminal Management system; automated system provide a place number to park the 

trailer after entering the gate) 
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● Where do you see, use or receive help from automation/ technical innovation or 

automated processes in your daily work? ____________ 

● Which parts of your everyday work could be automated to make it easier, safer and 

more efficient? __________ 

● What would you say are the advantages and disadvantages the existence of automation/ 

technical innovation in port would bring in your daily work routines?  

○ Advantages  __________ 

○ Disadvantages __________ 

● Do you think the safety of your daily work in the terminal will change by using 

automation/ technical innovation? If yes, in which ways?__________ 

● Do you believe that your day-to-day work will become more efficient through 

automation/technical innovation or automated processes? If yes, in what 

way?__________ 

● How would you say the company’s reputation (both among employees and market) 

might be influenced by the introduction of automation? __________ 

● Do you think that the liner shipping company will be a better employer if it invests in 

more automation/ technical innovation or automated processes at the terminal to make 

work easier?  

○ Yes 

○ No 

● How do you think more automation/ technical innovation would impact the terminal’s 

activities/ infrastructure and operations? __________ 
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