
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Mitigating Environmental Impacts by Insurances in 

Arctic Shipping 
 

 

 

 

 
 

                 

 

 

Sara Tikka 

Master’s thesis   

                                                                                                                                  Environmental and  

Resource Economics 

Department of Economics  

and Management 

     University of Helsinki 

     May 2021 



 
 
        

 

Tiedekunta – Fakultet – Faculty 

 Faculty of Agriculture and Forestry 

Koulutusohjelma – Utbildingsprogram – Degree Programme 

Agricultural, Environmental and Resource Economics 

Tekijä – Författare – Author 

 Sara Tikka 

Työn nimi – Arbetets titel – Title 

 Mitigating Environmental Impacts by Insurances in Arctic Shipping 

Oppiaine/Opintosuunta – Läroämne/Studieinriktning – Subject/Study track 

Environmental and Natural Resource Economics 

Työn laji – Arbetets art – Level 

 Master’s thesis 

Aika – Datum – Month and year 

 May 2021 

Sivumäärä – Sidoantal – Number of pages 

 46 

Tiivistelmä – Referat – Abstract 

 
Arktinen alue on suuri ja se koostuu ominaisuuksiltaan erilaisesta merestä, sekä sitä ympäröivästä maasta. Arktinen alue toimii 
kotina monille, ja se tuottaa elintärkeitä ekosysteemipalveluita niin paikallisille, kuin muillekin kansoille. Merenkulku on tärkeä osa 
Arktisen alueen toimintaa ja tänä päivänä suurin osa merenkulusta kohdistuu joko Arktiselle alueelle tai sieltä poispäin ja 
kauttakulkuliikennettä on toistaiseksi vain vähän. Tulevaisuudessa voimme kuitenkin odottaa merenkäynnin volyymin kasvavan, 
tuoden mukanaan erilaisia laivoja, eri määränpäillä ja eri tarkoitusperillä. Volyymin kasvu riippuu merenkulun osalta monesta 
seikasta, mutta näitä vahvistaa kuitenkin tavanomaisten reittien ruuhkautuminen, sekä ilmastonmuutoksen mukanaan tuomat 
vaikutukset, kuten jääpeitteen pieneneminen.  
 
Tutkielma suoritettiin laadullisena tutkimuksena, jossa perustan loi kattava kirjallisuuskatsaus. Pääasiallisena tiedonkeruutapana 
olivat kuitenkin haastattelut, joiden pohjana kirjallisuuskatsaus toimi. Haastatteluissa haastateltiin eri merenkulun asiantuntijoita, 
jotka toivat omaa osaamistaan esille erillisten teemojen kautta. Haastattelujen tuloksen analysoitiin laadullisen tutkimuksen 
menetelmin, käyttämällä siihen tarkoitettua ohjelmistoa.  
 
Niin haastatteluista, kuin kirjallisuuskatsauksestakin nousi esille paljon samoja ongelmia ja havaintoja. Työ keskittyi erityisesti 
vakuutuksiin ja siihen, kuinka vakuutuksilla voidaan ohjata ja hallita riskejä Arktisessa merenkäynnissä. Tutkielman pääasiallisena 
tuloksena nousi esille, että siinä missä vakuutussektori toimii hyvin riskin välittäjänä, niitä ei kuitenkaan käytetä tehokkaasti riskien 
hillintään. Vakuutussektorin nähtiin toimivan kuitenkin yleisellä tasolla hyvin ja tarkoituksenmukaisesti. Suurin ongelmatiikka tuli esille 
tietoon liittyen. Tietoa koettiin olevan liian vähän ja sitä on vaikea saada. Myös regulaatioiden merkitys korostui haastatteluissa ja 
sitä toivottiin lisättäväksi Arktiseen merenkulkuun liittyvissä asioissa.  

Avainsanat – Nyckelord – Keywords 

 Arctic shipping, insurances, risks, environmental risks 

Ohjaaja tai ohjaajat – Handledare – Supervisor or supervisors 

Marko Lindroos 

Säilytyspaikka – Förvaringställe – Where deposited 

  

Muita tietoja – Övriga uppgifter – Additional information 

 

  



 
 

Tiedekunta – Fakultet – Faculty 

 Faculty of Agriculture and Forestry 

Koulutusohjelma – Utbildingsprogram – Degree Programme 

Agricultural, Environmental and Resource Economics 

Tekijä – Författare – Author 

 Sara Tikka 

Työn nimi – Arbetets titel – Title 

 Mitigating Environmental Impacts by Insurances in Arctic Shipping 

Oppiaine/Opintosuunta – Läroämne/Studieinriktning – Subject/Study track 

Environmental and Natural Resource Economics 

Työn laji – Arbetets art – Level 

 Master’s thesis 

Aika – Datum – Month and year 

 May 2021 

Sivumäärä – Sidoantal – Number of pages 

 46 

Tiivistelmä – Referat – Abstract 

 
The Arctic consists of a large and unique ocean that offers various ecosystem services and goods to both local and global peoples. 
In the present the maritime traffic happening in the Arctic is mainly destinational. However, we can expect an increase in different 
types of shipping across the Arctic Ocean. There are many reasons behind the increasing volume of shipping through the Arctic 
waters, for example the over crowdedness of traditional routes between Asia and Europe. Global warming might also affect the Arctic 
Ocean by decreasing the sea-ice extent and making the passage more viable in the future. 
 
The thesis was performed as a qualitative research. The initial data for the research was gathered by literary review in order to create 
the basis for the next phase. The main method for data gathering was expert interviews, where multiple experts on the field were 
interviewed in a focused interview method. The interviews were gathered around four themes and the results were then analyzed 
with a qualitative data analysis software. 
 
There were multiple common findings from both the literary review and the interviews. As the thesis aimed to concentrate most on 
insurances and their effects in mitigating environmental risks in Arctic shipping, the main focus was on the insurance context. The 
study found that while insurances do work well in risk transfer, their usage as in reducing risks is not a common practice. The current 
insurance system was seen to be well-working for its purposes, whilst there still exist many non-ideal characteristics. One key finding 
and problem found from literary review and interviews was the serious lack of existing data and the restrictions it poses on efficacy. 
A reoccurring theme throughout the thesis was the role of regulations and responsibility in Arctic shipping and its regulation. Where 
regulations that dictates operation in the Arctic waters do exist, they were deemed as inefficient and lacking. The responsibility should 
be imposed to a larger group of stakeholders from regulators to the end point of supply chain. 

Avainsanat – Nyckelord – Keywords 

 Arctic shipping, insurances, risks, environmental risks 

Ohjaaja tai ohjaajat – Handledare – Supervisor or supervisors 

Marko Lindroos 

Säilytyspaikka – Förvaringställe – Where deposited 

  

Muita tietoja – Övriga uppgifter – Additional information 

 

 

 

 

 

 

 

 



 
 

Table of Contents 

Acknowledgements ......................................................................................................................... 6 

1 Introduction ............................................................................................................................. 7 

2 The shipping industry .............................................................................................................. 9 

2.1 Shipping in the Arctic ...................................................................................................... 9 

2.2 Choosing between the Arctic and traditional routes ....................................................... 10 

3 The economics of risk and insurances .................................................................................... 13 

3.1 The economics of risks .................................................................................................. 13 

3.2 The economics of insurances ......................................................................................... 14 

3.3 Adverse selection and moral hazard ............................................................................... 15 

4 Risks and risk mitigation........................................................................................................ 17 

4.1 Environmental risks in the maritime industry ................................................................. 17 

4.2 Role of insurances in mitigating risks ............................................................................ 18 

5 Maritime Insurances .............................................................................................................. 21 

5.1 Hull and Machinery Insurances ..................................................................................... 22 

5.2 Liability Insurances ....................................................................................................... 23 

6 Methodology and Data ........................................................................................................... 25 

6.1 Interviewing Experts ..................................................................................................... 25 

6.2 Data Analysis ................................................................................................................ 26 

7 Results ................................................................................................................................... 28 

7.1 Shipping ........................................................................................................................ 28 

7.2 Risks ............................................................................................................................. 29 

7.3 Insurances ..................................................................................................................... 31 

7.4 Future of Arctic shipping and insurances ....................................................................... 32 

8 Discussion ............................................................................................................................. 34 

9 Conclusions ........................................................................................................................... 36 

References .................................................................................................................................... 38 



 
 

Appendices ................................................................................................................................... 42 



6 
 
 

Acknowledgements 

I wish to thank the interviewees who participated in the thesis and gave their valuable time and input 

on an important subject. I also wish to thank Marko Lindroos, Inari Helle and Sakari Kuikka for their 

help in planning and conducting the work.   



7 
 
 

1 Introduction 

The Arctic is a unified system that consists of an ice-covered unique ocean and the lands of Eurasia 

and Northern America surrounding it. The Arctic Ocean covers approximately 14 million square 

kilometres and the region in general is composed of unique ecosystems that offer a variety of services 

for both, global and local populations (O’Garra, 2017). The area encloses big climatic differences 

that vary greatly depending on the year, season and location. From an economics point of view, the 

Arctic is often best known for its natural resources, such as oil, gas, fish and minerals. (ACIA, 2005.) 

 

Climate change wise, Arctic is one of the most vulnerable areas in the globe as climate change will 

most likely have bigger effects in the Arctic compared to the rest of the globe (ACIA, 2015). Climate 

change and global warming are seen to be specifically strong in the Arctic during the cold seasons, 

owing to a self-increasing mechanism where melting ice and snow reduce solar radiation’s reflectivity 

(Hoegh-Guldberg et al, 2018). The Arctic warming is also significant to the rest of the world as the 

Arctic is an important link in the global climate system (Stone, 2015). 

 

Shipping in the Arctic has a long history that concentrates mainly around the ice-free areas of the 

Arctic Ocean. Since the end of 1970’s shipping has been maintained even in the ice-covered parts of 

the Northern Sea Route (NSR) all year around. The diminishing of Arctic sea ice extent has potential 

to widen marine access and thus increase shipping activities in the Arctic marine areas (Arctic 

Council, 2009). According to the AMSA Report of 2009, the most impacting threats to arise from 

shipping activities in the Arctic Ocean comes from accidents and the accidental release of oil, or 

illegal oil discharges to the marine environment.  

 

The thesis concentrates on the current maritime insurance system and places it to an Arctic context, 

concentrating on bringing information on the Arctic maritime traffic and the current marine insurance 

system. The aim of the study is to analyse whether the current insurance system works in the Arctic 

region and whether it has a potential to decrease the probability of environmental risks increased by 

the growth of maritime traffic. The thesis concentrates especially on the potential of reducing 

environmental risks by maritime insurances and is based on a wide literary review and expert 

interviews.  

 

The aim of the thesis is to find the answer to two research questions set in the beginning of the project. 

The first research question considered is that, does the current maritime insurance system work in 
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reducing environmental risks in the Arctic? The second research question considers, how 

environmental risks caused by maritime activity could be mitigated and reduced more efficiently?   

 

As insurances across any sector can work in correcting market failures and in supporting increasing 

but risky activities, it is important to consider them also in the Arctic context. Where the usage of 

Arctic passageways can be beneficial to the industry, it could have devastating effects to the 

environment. Thus, it is important to consider how, if at all, economic instruments such as insurances 

can have an effect in mitigating these risks efficiently so that both, the maritime industry and the 

environment can benefit from the measures.  

 

In chapter 2 the study discusses shipping industry, looking into more detail in Arctic shipping and 

how it can be currently described. The chapter looks also shortly on decision making when choosing 

the transport route. Chapter 3, 4 and 5 consider risks and insurances and how they connect together 

in the maritime industry and in an Arctic context. Chapter 6 outlines the research methodology used 

in the thesis and discusses why a qualitative methodology and expert interviews were used in this 

study. Chapter 7 presents the results of the study and takes a closer look into the performed interviews 

and their core results.  

 

The thesis and its results outline that changes to current safety regimes and systems are greatly 

needed. With these changes the study brought out the importance of other institutions, such as 

regulation and coastal states in mitigating possible risks in Arctic shipping. In the interviews these 

were seen as the key instruments in reducing the probability of accidents in the Arctic. The results 

highlighted also that responsibility of mitigating environmental risks should be shared with a wider 

number of stakeholders in the supply chain and the emphasis should be on coastal states and 

regulators.  
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2 The shipping industry 

Marine shipping has deep roots in carrying global merchandise around the world, owing also to the 

increase in global consumption. Presently around 80 % of the global trade of goods is carried by sea 

and the volume of maritime trade has been long increasing yearly. The global COVID-19 crises 

brought on a slight decrease in maritime trade. However, the trade is expected to cover and continue 

its increase in the future. (UNCTAD, 2020.)  

 

The future of shipping, when it comes to climate change is highly dependent on the route taken. Every 

part of the Arctic marine environment can be characterised by its own unique environmental features, 

dictating whether the route chosen is more or less promising in terms of navigation (Ostreng 2013). 

The decision on shipping through the Arctic should always be based on risk assessments. As the 

Arctic is often seen riskier as a shipping route, the economic factors such as insurances could play an 

important role in the decision-making process. However, the Arctic shipping is a fairly new and 

unknown market for insurance companies, making risks and for example insurance premiums harder 

to evaluate.    

 

2.1 Shipping in the Arctic 

Most of the voyages taken in the Arctic waters are generally during the ice-free seasons or in areas 

that stay ice-free all year around. Currently shipping in the area is mostly destinational, in terms of 

delivering goods to Arctic communities or moving natural resources, such as petroleum, minerals, 

forests and fish, from the Arctic. In 2004 the highest volumes of shipping took place along the coasts 

of northwest Russia and on the ice-free waters in Norway, Greenland, Iceland and the Bering Sea. 

(Arctic Council 2009; Ostreng 2013.) 

 

The Arctic shipping has experienced changes in past decades and it will continue to evolve in the 

future as well. These changes are often characterized by the volume and extent of shipping. For 

example, the regional and coastal marine transport in order to obtain natural resources, such as oil, 

gas and minerals, and global marine tourism has increased in recent years. This has brought and will 

continue bringing with it a varied group of users to the Arctic marine environment. In a changing 

environment, the thinning of Arctic sea-ice can have notable effects to navigation in the Arctic marine 

environment by lengthening the season and providing access to certain coastal regions (Arctic 
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Council 2009). According to projections, the Arctic Ocean is seen to probably face its first ice-free 

summer already in the near future, as in the first half of the 21st century (Stone 2015).  

 

Presently shipping in the Arctic is still limited because of many challenging factors. For example, the 

lack of customary schedules for sailing, the shorter sailing season compared to alternative routes, the 

costs for ice breaker assistance, the often significantly higher insurance premiums as well as the lack 

of availability of the insurance itself and the restricted sailing speed are some of the most important 

factors explaining the relatively low traffic in the Arctic waters. (Ostreng 2013.)  

 

From an insurance company’s perspective, a voyage through the Arctic has many already recognized 

additional risks. The ships and the crew are considered to be at a risk due to extreme cold and ice 

conditions. It is also seen that ice floes, icebergs and ice accretion, the potential restricted visibility, 

and cold induced operational problems could contribute to these risks increasingly. These mentioned 

risks might become worse due to a lack of good infrastructure and the potential hardness of getting 

help if risks materialize. (UKP&I, 2014.)  

 

2.2 Choosing between the Arctic and traditional routes 

Currently one of the most popular maritime routes between Europe and Asia goes through the Suez 

Canal (Schøyen & Bråthen 2011). As container shipping has become increasingly popular and 

volumes have increased throughout years, the traditional route taken from Asia to Europe through the 

Suez Canal faces a problem of being overcrowded. Because of the increased volume of passages, and 

geopolitical and environmental reasons, new routes between Asia and Europe are sought after. Due 

to future projections and Arctic becoming more accessible, they can be seen as potential alternative 

shipping lanes for the future. (Yangjun et al. 2018.) 

 

Compared with the more traditional maritime routes, meaning the passages through either the Panama 

or the Suez Canals, the Arctic shipping routes have the potential to reduce remarkably distance 

travelled and thus sailing time spent (Arctic Council 2009). However, even though the Arctic routes, 

such as the Northern Sea Route, are more favourable in many terms, they still remain more uncertain 

and riskier (Schøyen & Bråthen 2011). The Northern Sea Route has been long used in Russian 

shipping, as for domestic purposes. However, now with the decreasing Arctic sea-ice extent, the NSR 
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has been more widely used for commercial transport by international shipping industry 2009. 

(UKP&I, 2014.)  

 

The decision between existing routes is complex and companies need to consider various factors 

when making their decisions. Tseng and Cullinane (2018) categorize the main reasons behind the 

decision on whether or not to use Arctic routes instead of other more common maritime routes. In 

their categorization they consider economic, technical, political and safety factors behind shipping 

companies’ decisions on the route taken.  

 

 
Figure 1 Main factors behind the decision on sailing routes (Tseng & Cullinane, 2018). 

 

In their work they also set sub criteria under these main factors presented above. All these main 

factors and sub criteria were then arranged based on the answers received from shipping company 

executives. Their study found that when it comes to the main factors, the economic ones were the 

most important factors to influence their choice on Arctic shipping. After economic factors safety 

was seen to be the second strongest influencer, then technical and lastly political factors. Of sub 

criteria, the risk of crew health and safety was seen as the key one. After crew health and safety came 

the weather and geographic complexity of arctic navigation, fuel costs and environmental concerns, 

respectively. Insurance costs were not in the top influencers as sub criteria, but still remained the 

seventh strongest influencer out of the 16 sub criteria considered. (Tseng & Culliname, 2018.)  
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3 The economics of risk and insurances 

In order to understand how risks and insurances are connected and how they work in the Arctic 

shipping context, it worth taking a look into the basic economic principles behind risks and 

insurances. This chapter considers the basic economic theories related to risks and looks at the whole 

picture on how insurances fit in the conversation and what anomalies are often encountered.  

 

3.1 The economics of risks 

It has been commonly acknowledged that individuals exhibit aversion to risk taking. Arrow (1965) 

describes a risk aversive actor as “one who, starting from a position of certainty, is unwilling to take 

a bet which is actuarially fair”. Risk aversive behaviour can then lead into avoiding too risky activities 

or into too excessive precautionary measures. Both of these actions often mean social and efficacy 

losses. 

 

Uncertainty has its own important place in modern economics. The economics of risk and insurances 

considers the behaviour of economic agents that face uncertainty or risk in their operations. Risk, 

even though often hard to define, is expected to mean uncertainty regarding the outcome. It is often 

described related to probability distributions. If considering decision making under risk, economists 

often refer to expected utility theory. The theory in question can be seen as a natural extension to 

utility theory and more specifically utility if risks and preferences are considered. (Seog, 2010.) 

 

If considering basic utility theory under certainty, the consumption of goods is always determined by 

preferences. However, as preferences are hard to measure, utility is transferred from consumption 

preferences to real numbers and the concepts of strict preferences and indifference are considered. In 

utility representation the preference is denoted as a function of 𝑈(𝑥), that represents the preference 

relation ≥. If some good x is strictly preferred over y, the function becomes 𝑈(𝑥) 	> 	𝑈(𝑦). If we 

then accept the principals of completeness and transitivity, we can assume rational preferences and 

decision making. When also considering continuity, in terms of the preference not suddenly changing, 

we can assume that there exists a continuous utility function that represents preferences. (Seog, 2010.)  

 

However, if we continue to utility under risk, we can consider risks that are identifiable through 

random variables or probability distributions. The expected utility theory can be represented as 

preferences over for example lottery, where 𝑛 represents the number of possible payoffs 𝑥*,… , 𝑥-. In 
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this case, lottery 𝐿 is an ordered sample of probabilities for payoffs, 𝐿 = (𝑝*, … , 𝑝-).	In this sample 

𝑝2 represents the probability of a payoff earned. We also need to denote, that ∑𝑝2 = 1. Similarly, as 

in basic utility theory, we need to consider the theories of completeness, transitivity and continuity. 

However, in expected utility theory we also need to consider independence, that implies preference 

should not be changed, when lottery is combined with another one. Even though expected utility is 

an important tool when dealing with any individual’s decision making under risk, some risks may not 

have a clear probability distribution, like assumed in the lottery example. (Seog, 2010.) 

 

3.2 The economics of insurances 

Arrow (1965) states that the hypothesis of risk aversion and risk aversive behaviour owes it resilience 

in economic discussion to its explanation of economic behaviour, as in insurances. In the absence of 

risk transferring institutions, like insurances, the volume of risky activities, such as shipping, would 

decrease significantly, resulting in monetary losses. Insurances can thus be seen for example, as key 

instruments in risk transferring. (Arrow, 1965; Masum Billah, 2014; Ul Din et al., 2017).  

 

In economics, insurances can be explained through a variety of theories and principles, such as the 

risk transfer principle, the mutuality principle and the law of large numbers. The risk transfer principle 

explains the Pareto efficient allocation between parties, where one side is risk neutral and the other 

risk aversive. For us to solve the Pareto efficient allocation 𝑌 = (𝑦*, 𝑦6), we need to solve the 

following maximization problem for the variable 𝐾: 𝑚𝑎𝑥{;}	𝐸𝑈*(𝑊* −	𝑦*), s.t. 𝐸𝑈6(𝑊6 − 𝑦6) ≥ 𝐾. 

In the maximization problem W denotes the initial wealth of the party, as when considering 

insurances, it is often meaningful to consider losses instead of wealth gains. By maximizing the 

function and considering the restrictions, we should end up at marginal utility implying the risk 

aversion of one party and at a Pareto efficient allocation, where the risk aversive party should not face 

any risks. (Seog, 2010.)  

 

Both, the mutuality principle and the law of large numbers focus on pooling risks, which often leads 

to reduced risk per individual. This outcome can be found in finance and the portfolio theory, where 

diversification of risks leads to a better outcome by reducing the risks of a portfolio. However, in the 

theories presented in more detail below, pooling does not reduce the total risk of the pool altogether 

as risks are added up. However, pooling can always offset some risks, as long as they are not perfectly 

correlated, thus making the individual’s own risks decrease. (Seog, 2010.)  
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The mutuality principle studies a situation where all parties are by default risk aversive and no party 

wants to bear the risk of others. According to the mutuality principle, Pareto efficiency is found, when 

the individual’s wealth strictly depends on the total wealth of the pool. In this context it is important 

to note that the sum of each individual’s risks is often greater than the pool’s total risk, as some risks 

are often offset by others. Like the mutuality principle, the law of large numbers considers that parties 

might act as risks neutral even though they would be risk aversive by default, as long as the pool is 

great enough in size. (Seog, 2010.)  

 

The law of large numbers is a statistical result that insurances owes their bases to. Alike in the 

mutuality principle, we consider a pool of risk aversive individuals. In this context there exists no 

distinction between insurer and insured, but all individuals share the risks equally. The law of large 

numbers implies that a single individual may face no risk when the pool size approaches infinity and 

thus might behave as risk neutral. Unlike the mutuality principle, the law of large numbers considers 

the average risk, not the pool’s total risk. We consider {𝑋*, … , 𝑋-} to be the random sample with size 

𝑛, that has been selected independently from a population. We denote the population’s mean by 𝜇 

and its variance by 𝜎6. The sample’s mean 𝑦- = 	∑ 𝑋2/𝑛-
2D*  closes in the probability to the 

population’s mean 𝜇 as 𝑛 approaches infinity: lim
-→I

Pr(|𝑦- − 	𝜇|<𝑒) = 1, for all 𝑒	 > 1. The law of 

large numbers does not imply that the total risk of the pool actually becomes zero eventually but 

states more that the average risk per individual becomes zero, making them seem risk neutral. (Seog, 

2010.) 

 

3.3 Adverse selection and moral hazard 

In the context of this thesis, it is also beneficial to look into the anomalies and asymmetry problems 

in the insurance market, such as the adverse selection and the moral hazard. Both of these concepts 

are important issues in insurance economics and both lead to efficiency losses in the market. Without 

the existence of information problems, competitive market is expected to lead into a Pareto efficient 

outcome that maximize welfare. 

 

An adverse selection problem can be characterized as an information asymmetry, where one party to 

a mutual contract cannot observe the other party’s behaviour. In an insurance point of view this can 

mean for example the insured’s risk types or insurer’s financial stability. Where competition often 
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leads to maximizing welfare in the condition of perfect knowledge, if we look in more detail into 

adverse selection and insured’s risk type, insurers are likely to experience losses as they cannot 

diversify between low-risk and high-risk insured and are likely to offer the same contract to both. 

Insurers have multiple options to consider in case of adverse selection, one of them being that they 

offer different kind of contracts for different kinds of risk types. As insurers cannot observe the 

different risk types, the contracts should be designed so that they prevent insured parties to choose a 

contract that does not correlate with their risk type. However, this restriction often leads to a lower 

efficacy if compared to an equilibrium with no adverse selection problem. (Seog, 2010.)  

 

Like adverse selection, moral hazard is also connected to information asymmetry, with the difference 

that where adverse selection deals with the other party’s characteristics, moral hazard considers the 

actions. Moral hazard can be characterized by the notion that the other party cannot observe the 

other’s actions. Thus, the unobserved party has an incentive to act out of their own interest that do 

not necessarily comply with the contract. By action we can mean for example loss prevention. This 

leads into inefficiency, as the insured party has no incentive to make efforts towards loss prevention 

and loss reduction, since the losses will be handled by the insurer. (Seog, 2010.) 
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4 Risks and risk mitigation 

This chapter looks in more detail into the environmental risks in maritime industry and how 

insurances in practise tackle risks. Risk as a concept can be defined in various ways. Quite often and 

regardless of the field, it is described by the probability of an occurrence happening. According to 

IPCC (2018) “risk integrates the likelihood of exposure to a hazard and the magnitude of its impact”. 

Leaning on existing definitions of risk, environmental risk is defined in this thesis as a combination 

of both, the likelihood of an incident occurring, and the potential consequences of the incident, that 

affect the environment negatively. In the context of the study, this could mean for example an oil 

tanker sinking while passing through the Arctic and the consequences of oil on the marine 

ecosystems.  

 

4.1 Environmental risks in the maritime industry 

The marine pollution risk of shipping started attracting the attention of people only in the 20th century 

(Wang, 2010). Marine pollution can be considered as the result of human activity releasing chemicals 

into the oceans. The pollution can be brought through, for example, waterways or direct discharges. 

The concept itself includes, not only the pollution of water, but also the pollution of marine sediments 

and the harmful effects of discharges to the marine ecosystems. (Idelhakkar, 2014.) 

 

All polluting impacts can have various effects on the marine environment, such as damage to human 

health and property, economic loss by property damage or missed trade, ecosystem degradation and 

decreasing value of ecosystem services. Environmental pollution for one, can be considered as a 

negative external cost. Unless the negative externalities, such as pollution of the ocean, are 

internalized into, for example, insurances, businesses might not have enough incentive to stop 

harmful actions, as they are aware that costs fall into someone else’s hands. As the ocean, for example, 

is considered as a public good that anyone has access to, these environmental incidents have a 

negative impact on the society as a whole, indicating that the costs of marine pollution are greater for 

the society, when compared to private costs of the polluter. (OECD, 2013; Idelhakkar, 2014.) 

 

The polluter pays -principle is a discussion often seen in the environmental debate and it can be found 

from many national environmental regulations and international treaties. The principle relies on the 

notion that regulations should enforce polluters to pay for the damage they have caused and therefore 

internalize the social cost of the pollution. This would mean that the polluter would be legally 
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responsible for all the needed abatement and preventive measures, as well as all the environmental 

damage the polluter has caused. The polluter pays principle relies on an economic notion, that as the 

property rights of an environmental asset are not sufficiently defined, the markets alone have no 

sufficient control to internalize the costs of pollution. (Johnston, 2010).  

 

The polluter pays principle is also important in terms of the compensation working not only as a 

means for restauration, but also as a preventive measure due to deterrence. If considering this in the 

context of the economic theories and information asymmetry presented in the previous chapter, 

deterrence could have an impact to moral hazard problems. The polluter pays principle, if 

incorporated correctly into the market mechanisms, could drive companies into increasing preventive 

effort and thus at least managing, if not reducing, the probability of accidents.  

 

4.2 Role of insurances in mitigating risks 

The legal framework engaging the maritime safety regime, is mainly driven by two major 

organizations, the International Labour Organization (ILO) and the International Maritime 

Organization (IMO), as well as the country-specific national legislation. In addition to the legal 

framework, there are a large number of other stakeholders that are involved in the operations and the 

safety regime, such as classification societies, flag states, investors, ship owners and insurance 

companies. (Knapp & Franses, 2010). The IMO is however the primary authority in charge of 

regulating maritime safety and navigation, as well as marine pollution. Various maritime liability 

conventions have already been developed under the IMOs rule. (Zhu, 2014.) 

 

Insurances are important institutional arrangements that enable risk-shifting, by transferring the risks 

to parties that are able to bear more risks, such as insurers. Generally, risk-aversive parties are willing 

to pay an agreed price to the insurer and as both parties accept the agreement, they are both better off 

with the risk transferring contract, compared to the situation with no contract, making risk transferring 

economically sensible. (Arrow, 1965). By generating an insurance contract, insurance companies 

accept the risk, or a part of the risk from their customer. If the risk is considered too large for one 

company to bear, the insurance company can furthermore transfer part of the risk to one or several 

companies, its reinsurers. (Denuit, Dhaene & Van Wouwe, 1999.) 
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Insurance companies use classification societies to examine and certify the ships and to analyse their 

seaworthiness. These classification societies were first born in the mid 18th century as the insurers 

needed reliable information on the seaworthiness of the ships they were to insure. However, 

classification societies do not guarantee nor analyse the safety of the ship nor how it is operated. They 

do on the other hand play an important role in the development of the field, as they have long been 

involved in setting the material and design standards for ships operating in Arctic waters. (Gonynor, 

2017.) 

 

For certain risks to be insurable, the insurer should be able to operate with complete and accurate 

knowledge on the probabilities of certain risks, as well as the economic impact if said risks would 

materialize. If the risk was to be non-quantifiable, unpredictable, sparse and non-feasible 

economically, they could be considered as non-insurable. If the uncertainty characterizing the risk 

would not be critical enough to obstruct insurability, it would still have an effect on the insurance 

premiums and thus on the demand of said insurance. (OECD, 2013.)  

 

Most of the marine insurances cover reasonable actions that shipowners take in order to mitigate risks 

and reduce possible losses. The actions taken are often covered by the insurance that would cover the 

losses and damage that could occur if said preventing action would not have been adopted. This can 

at its best create an incentive for the shipowner to indeed act to minimize losses as the insured party 

knows preventive actions are paid for by the insurer. (Falkanger, Bull & Brautaset, 2017.)  

 

One concept that could be considered as an important part in risk mitigation is the limited liability of 

the ship owner. By limiting the liability of a ship owner in a potential accident situation, the so-called 

burden of the liability is easier on the owner, leading potentially to less precautionary actions and 

thus raising the probability of something happening. If the expected liability costs less for the 

shipowner compared to the expected loss, there is theoretically no incentive for the shipowner to take 

precautionary actions. For these precautionary actions to be reasonable, they should thus cost less 

than the expected liability, when assuming a risk neutral behaviour of the ship owner. (Masum Billah, 

2014).  

 

The current insurance market offers a good protection against liabilities. However, this could also 

cause a situation where ship owners act more carefree against possible losses and liabilities, as they 

do not have to pay for them directly. This behaviour is strictly connected to moral hazard and arises 
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due to an externality, where the cost of taking precautions would fall to the insured party, whereas 

benefits of these precautions would be transferred to the insurer (Baker & Siegelman, 2011).  

 

Moral hazard has been one of the most significant aspects considered in research on liability 

insurances. However, the problem of moral hazard can be and is controlled by various mechanisms 

in the insurance system generally. The insurers can for example categorise the insured’s risk profile, 

adjust premiums by an experience-rating system or refuse the automatic renewal of contract. Where 

these changes could be efficient, insurers could also design specific contract coverages and impose 

mandatory measures to comply with risk reducing targets. (Baker & Siegelman, 2011.)  
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5 Maritime Insurances 

 

Marine insurances are economically important for the shipping industry and shipping in the Arctic 

would not be viable without them. This importance is highlighted even more when considering 

shipping in the Arctic waters, where a variety of environmental challenges lie ahead. (Liu 2016.) This 

chapter studies two different kinds of insurances commonly used in the shipping industry. 

 

In the present, marine insurances concerning the Arctic specifically are not controlled in any 

international convention, only on a national or sub-national level. Even though it will be the global 

maritime industry that decides whether the Arctic routes are safe enough to use on a regular basis and 

when that would occur, the marine insurance industry along with other third parties will have notable 

influence on this. When considering the insurance industry specifically, they have the power to 

influence significantly the notion on which routes are the most viable ones to use in the future. (Arctic 

Council 2009.) 

 

There exist a variety of different insurances that cover the losses, damages, liability and other 

expenses placed on the shipowners, cargo owners and other parties in the supply chain. On a rough 

scale these insurances could be categorized into shipowner insurances and cargo insurances. 

(Falkanger, Bull & Brautaset, 2017.) While there are a lot of similarities amongst different insurances, 

they all cover a changing variety of occurrences that can happen during the voyage. For marine 

transport the main kind of insurance is the Hull and Machinery (H&M) Insurance (Johansson, 2013). 

For the purpose of the thesis and its research question, the study only considers parts of the insurance 

system and concentrates mainly on liability insurances.  
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Figure 2 The maritime insurance system as analyzed in the thesis 

 

5.1 Hull and Machinery Insurances 

Hull and total loss insurances are mainly linked with the ship’s assets and its capital value as a whole. 

Hull insurances are the oldest forms of insurance in the shipping industry and historically on top of 

covering damage done to ships, the loss of the ship or the unrepairable damage occurred to the ship, 

it has also been important as a liability insurance. However, as a liability insurance, there are few 

important aspects hull insurance does not cover, such as personal injury, death or pollution. On the 

other hand, also insurances that cover the ship as a source of income do exist, the most popular of 

them being the loss of hire insurance. Its main intention is to cover loss of income while the assured 

ship is not able to operate due to damage covered by the hull insurance. (Falkanger, Bull & Brautaset, 

2017.) 

 

The H&M insurance traditionally covers the hull and machinery of the insured vessel as well as a 

portion of the liability by the collision liability, not however superseding the Protection and Indemnity 

insurance, which is presently the main liability insurance for shipowners. The current division on 

these two main types of insurance comes from the past, where H&M Insurance was the main liability 

insurance as owners only faced the liability connected to collisions. However, when the insurance 

providers did not want to cover for all liabilities that were possible to occur, but only a part of them, 

owners created mutual clubs to cover the rest of the liabilities. (Johansson, 2015.)  
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5.2 Liability Insurances 

An environmental liability system should aim to attain an efficient level of compensation and 

deterrence. The validation of such a liability scheme is furthermore explained by pursuing 

compensation for the damages caused and also deterrence of harmful and thus inefficient activities 

(OECD, 2013). Traditionally the aim of the liability is to act as a deterrent factor in preventing 

negligence as well as to provide compensation for those who have suffered losses (Masum Billah, 

2014). In terms of maritime activities, the most important liability insurance is the Protection and 

Indemnity (P&I) insurance provided by the P&I Clubs.   

 

The P&I insurance is mainly designed to cover the shipowner from claims for damages that rise from 

the ship’s operations. Its roots can be tracked back to mid 19th century England and it has since 

become one the most important liability insurances used in the shipping industry. Concerning 

environmental issues P&I insurances are particularly important, as they cover damage and loss done 

to property, such as polluting the environment. The insurance also covers the safety and rescue 

operations in case of grounding and other damage done to vessel, as well as fines and liability for 

wages and other effects to the crew of the ship and legal costs that have occurred while defending 

claims that are related to the insured vessel. For the P&I insurance to cover the liabilities in question 

they have to be directly connected to the insured ship’s operational issues. (Falkanger, Bull & 

Brautaset, 2017.) A shipowner with a full Protection and Indemnity cover is insured fundamentally 

against nearly all the possible liabilities in maritime transportation. Furthermore, the P&I Clubs also 

offer an “omnibus” cover, which covers new risks that, for example, arise unexpectedly. (Zhu, 2014.)  

 

Approximately 90% of the world’s merchant fleet, measured by tonnage of cargo, is tied into the 

International Goup of P&I Clubs, where thirteen P&I Clubs merge their third-party liabilities, such 

as liabilities created by pollution, injury to a crew member or loss of cargo (International Group of 

P&I Clubs). In the present, Protection and Indemnity clubs are the principal providers of marine 

liability insurances (Masum Billah, 2014). The protection and Indemnity insurances offered through 

these P&I Clubs are especially significant for Arctic shipping and for example in the case of the NSR 

a P&I coverage is a necessary prerequisite for trading (Arctic Council 2009).  
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P&I Clubs differ from commercial insurance businesses, where risks are transferred from a risk 

aversive party to a risk neutral party. These clubs are based on shipowners pooling into a reciprocal 

relationship with all members of the club in question, so that every shipowner is at the same time both 

an insurer and the insured party. In theory, the mutuality principle, where every shipowner is liable 

to share the losses, should create a mutual incentive for shipowners to minimize risks. Therefore, P&I 

Clubs have the opportunity to create a sort of moral economy between the club members. (Bennet 

2001.) As all the parties enrolled in one P&I Club share the same risks from each other’s businesses, 

in years with fewer accidents the premiums can be kept comparatively low. However, premiums are 

raised in years when more accidents occur. (Gonynor, 2017.) 

 

In P&I Clubs, on the maritime transport’s context, moral hazard is often controlled by for example 

calculating insurance premiums based on the insured’s claim and loss history, and the condition of 

the ship. (Masum Billah, 2014). It is stated, that P&I Clubs manage to regulate the risks posed by the 

shipowners, as they are also the members of the club and thus have an incentive towards minimizing 

risks. As disasters and accidents continue to happen, the notion itself cannot be seen useful on its 

own. Due to this, it might be beneficial to also take a look into governments and other stakeholders 

and how they can align the society’s and environment’s interests into pursuing similar objectives. 

(Bennett, 2000). 

 

A P&I Club’s capacity to offer maritime liability insurance is mainly dependent on its ability to get 

reinsurance (Zhu, 2014). The major part of all Protection and Indemnity insurances for all the ships 

is thrusted through 13 large mutual associations that co-operate through the International Group of 

P&I Clubs. This co-operation is based mainly on the Pooling Agreement. (Falkanger, Bull & 

Brautaset, 2017.) P&I Insurances also acquire reinsurances in order to gain insurance payments when 

comparatively large claims occur (Gonynor, 2017).  
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6 Methodology and Data 

As the subject of the thesis has not been widely researched before, the thesis was chosen to be done 

by interviewing relevant experts on the field of marine insurances. The data was gathered by four 

expert interviews, that were conducted during the beginning of 2020 and then analyzed against the 

literature review.  

 

Interviews and qualitative data analysis were chosen as the research methodology in this thesis due 

to their power in creating new knowledge. Qualitative data analysis and interviews are seen to 

especially bring out new intel as well as create new research topics for the future. Due to the lack of 

existing data on insurance premiums and conditions and their role in mitigating environmental risks 

in Arctic shipping, no other valid ways to perform the thesis were identified. Also, the unpredictability 

of the Arctic and all the non-quantifiable risks would have complicated and created uncertainty in 

connection to any other research methods.  

 

6.1 Interviewing Experts 

Using expert interviews has been popular for a long time, especially in social sciences and even more 

so in exploring any chosen subject further. In this particular phase it is often seen as an efficient 

method of gathering data, compared to for example systematic quantitative surveys and they often 

enable the researcher to quickly gain good results. However, even though expert interviews are 

considered as a good way of gaining data, there exists problematic aspects in conducting expert 

interviews. The notion of defining what an expert is, might prove problematic as well, as does the 

view of any expert being an objective source of information. (Bogner, Littig & Menz, 2009). In 

researching, being an expert is to be defined leaning on the research interest at hand and through the 

representativity of the chosen expert (Bogner & Menz, 2009).  

 

Focused interview, that is often as a method classified somewhere between a structured interview and 

an un-structured open interview, was chosen as the interviewing technique in this thesis. An open 

interview is often recommended in collecting expert knowledge, as it often leaves room for the 

interviewee’s own reflections. The data collection in an expert interview should be left to topics alone 

and closed questions and an already fixed structure should be avoided. The questions should 

concentrate on the “how” of doing, as this will facilitate the general logic underlying the measures 

taken and the decision made. (Meuser & Nagel, 2009.)  
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Where expert interviewing is a good way to gather knowledge, there also exists downsides, such as 

uncertainty. Uncertainty in expert interviews can be for example knowledge or language based. 

Knowledge based uncertainty is linked to the limitations of knowledge in general, such as the lack of 

data. Language based uncertainty on the other hand often arises from the nature of the language, 

which is often imprecise, as words can have diverse meanings. (Burgman, 2016).  

 

Burgman (2016) lists in his book several guidelines to a successful expert interview. These guidelines 

emphasize for example the importance of being explicit on what is actually wanted from the expert 

and the importance of choosing as many experts as possible who have relevant knowledge on the 

domain of expertise sought. He also emphasizes that if the matter in hand is sensitive or charged, it 

is important to ensure that the experts chosen have diverse positions on the subject. It is also important 

to make sure to construct the questions clearly to avoid any misunderstandings due to language.  

 

In this thesis the interviewees were chosen both from an academic perspective and from insurance 

companies that have business in the Arctic. The interviewees were contacted first by email (appendix 

1) and they were asked whether they would be able to participate and if not, whether they could 

suggest someone else that was interested in participating to the interviews. The interviews were 

conducted in the beginning of 2020 both via Skype and face-to-face. Every interview was recorded 

and the permission for recording was always asked prior to the interview. Each interviewee was 

contacted at least one week prior to the interview to send them the questions of the interview and a 

brief note (appendix 2). The interviews were open interviews and the point of the interview was to 

find their views on the subject and to talk openly about the common themes of the interview. The 

questions sent to them prior to the interview were only constructed to help the interviewees in starting 

to talk and in continuing from one theme to another. 

 

6.2 Data Analysis 

The purpose of qualitative data analysis is to clarify the acquired data and thus create knowledge on 

the research topic. The aim is to summarize without losing any key aspects, information and 

knowledge in the process. Qualitative data analysis can pose problems in terms of perceptions, 

language and speech, as they can often be mistaken or understood differently depending on the 

interviewer and interviewees perceptions on the existing knowledge. (Eskola & Suoranta 1998.) 
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The way of analyzing the gathered data and material has been traditionally descriptive. However 

qualitative data can be seen at least in two different ways; either they can be met with the idea of them 

reflecting the reality as it is, or alternatively they can be seen as something relative that reflects the 

subject in question and the way it is seen. (Eskola & Suoranta 1998.) 

 

In the analysis of the interviews in this thesis, the interviews were gone through using the themes 

from the interviews and then coded into Atlas.ti software using these existing themes. The Atlas.ti 

software is a qualitative data analysis software and is used to manage and analyze large quantities of 

qualitative data. In this thesis Atlas.ti was used to analyze the transcribed interviews and their 

contents, by coding key categories and their labels into the software. After coding the themes into the 

software, the themes were analyzed separately and some quantifications of the results were made to 

find more information on the most relevant themes, discussion points and answers.  
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7 Results 

The results of the interviews conducted are presented in this chapter thematically, as the interviews 

were conducted based on four separate themes. The themes discussed in all the interviews were 

identical, however the questions asked slightly changed depending on the interviewee.  

 

Many of the answers in the interview rolled around same topics and issues. The lack of appropriate 

infrastructure and regulation, as well as the lack of available data and knowledge on accidents and 

occurring conditions were seen as issues by all the interviewees. The idea of changing insurance 

premiums and thereby affecting the amount of ships passing through Arctic, was not seem as viable 

and efficient. The consensus was, that if passage was profitable compared to the alternative route, 

Arctic passages will continue to be seen as viable passageways. However, the interviewees were quite 

unanimous in the notion of changes being highly needed. However, the changes needed weren’t seen 

to be changes in the insurance sector per se, but more on regulatory side on shipping. 

 

7.1 Shipping  

In terms of shipping the interviewees saw a lot of shortages in the regulatory side. The regulations 

and legislations governing Arctic shipping were seen as contradictory and the lack of regulations 

concerning Arctic shipping per se were seen as the biggest issues. According to the interviews 

alarming contradictions came for example from environmental legislation driving changes that affect 

negatively the seaworthiness of ships in terms of Arctic passages. This could mean for example less 

polluting and “lighter” ships due to emissions control on materials and usage. These kinds of ships 

might not be sufficiently engineered to be able to safely use in the Arctic.  

 

As brought out in previous chapters, there are no specific regulations and general rules that would 

consider the Arctic as a whole. This was also seen as an issue by the interviewees, as a lot of ships 

might not pass through any ports during their voyage. This would increase the importance of 

departure ports, that might not be interested in the suitability of the ship to pass through the Arctic. 

The interviewees also pointed out, that shipping is often done via single ships, not through valid 

companies. This could even more increase risk taking if no one were to inspect during the voyage, as 

in the case of a bigger accident the environmental damage done would not reflect on a specific 

company and its brand image.  
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As brought out by Arctic Council (2009), there has been an increase in Arctic shipping in the 21st 

century and the increase in volume is likely to continue throughout the following years. The 

interviewees agreed, that in the future we could expect a larger diversity of ships, which could 

negatively affect the quality of ships passing and thus increase the probability of accidents. The 

interviewees also pointed out as important factors the diversification in the operator’s experience and 

knowledge, the ship’s flag state and compliance with existing requirements. The Arctic Council 

(2009) presented that the thinning of sea-ice and decrease in sea-ice extent can bring significant 

changes in terms of lengthening the season and allowing better access to certain coastal regions. The 

interviewees saw that coastal states should take a bigger role in regulating passing ships. The 

interviewees brought out many times the importance of the whole supply chain. It was seen that 

various stakeholders should be making sure that ships only operate where they are certified to do so. 

Shipping standardization and its need to change and evolve were brought out as a measure to enhance 

the mitigation of risks.  

 

The most important upholders of the Arctic maritime safety regime are currently the IMO, ILO and 

national regulations (Knapp & Frances, 2010). The interviewees acknowledged this, adding the Arctic 

Council and their Polar code into the mix. They emphasized that different Arctic areas have their own 

regimes of assessment of suitability for ships operating in Arctic areas. As each country has their own 

regulation, the interviewees brought out the need for international regulation, unifying the 

requirements of separate states as they were now seen as too scattered. It was also highlighted, that 

the regulation should concentrate more on the chain of parties involved. Some international rules 

were only seen beneficial, if they would also cover the open sea, where no flag state laws apply.  

 

In the literary review, the thesis presented the theory of moral hazard. The interviewees brought up 

that shipping companies might seek for competitive advantage by only doing the bare minimum in 

terms of preventive measures as they might not see the benefit in going the extra mile. This could 

leave to less-engineered ships that might not work in Arctic conditions ideally, thus increasing the 

risks posed by the ship’s passage.  

 

7.2 Risks 

From the interviewees’ answers, the risks were separated into three different categories; risks related 

to insurances, risks related to geographical location and the environment, and risks related to the ship 
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as an asset. In terms of insurances, the interviewees saw the lack of regulation as the biggest issue, as 

no compulsory liability insurance is required in the central Arctic Ocean.   

 

The risks related to the asset itself were connected by the interviewees to the condition of the sailing 

ship and their ability to perform in the Arctic environment. The differentiation of the quality of sailing 

ships was seen as a problem and this problem was seen to increase in importance as traffic in the 

Arctic was to become more viable for a greater number of shipping companies. Connecting this to 

previous subchapter and moral hazard, this could manifest itself as a variety of ships in different 

conditions sailing through the Arctic and only meeting the minimum standards applicable. The 

interviewees stated that currently the majority of ships passing through the Arctic are often over-

engineered. However, with the Arctic becoming a more common passageway, ships that comply 

technically with the minimum requirements only and that are managed by inexperienced operators, 

could become more general. This could lead to an increasing probability of accidents materializing.  

 

The interviewees brought up that majority of the risks in the Arctic context of shipping are related to 

the geographical, societal and environmental context. The lack of data on technicalities of the passing 

was seen as one of the most obvious risks factors in terms of successful shipping. As mentioned also 

by the UKP&I (2014), the societal factors, such as the lack of infrastructure in case of something 

happening was seen as posing a serious risk, as the rescue opportunities are worse compared to the 

more used traditional passage routes.  

 

The UKP&I (2014) considered the crew and ships to face additional risks due to extreme cold, ice 

floes, icebergs, ice accretion and restricted visibility among others. The interviewees agreed with 

these, bringing forward especially floating ice, year-round darkness, ice rigs and the vulnerability of 

the environment as the biggest risk factors in Arctic shipping. When considering the environmental 

factors and the hardness of the Arctic passageways, the experience of the crew and the conditions of 

the ship were seen to become even more important in terms of mitigating risks efficiently.  

 

The key points seeing to affect the mitigation of risks in the future, were the regulation to be imposed 

on certification and standardization of the ships. All the mitigation methods often come down to the 

question of responsibility and on who should be responsible for the measures taken and their 

implementation. Presently the IMO and the Arctic Council already contribute a lot in terms of safety 
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at sea. The interviewees saw their role in the shipping industry as unequivocal, whilst also hoping for 

more involvement from Arctic Council’s part in the IMO.  

 

7.3 Insurances 

The insurance system was seen by the interviewees as a fairly good system with already a lot of 

existing special procedures concerning Arctic shipping. It was stated that ships already need to 

disclose where they sail and there are additional premiums for those sailing in the Arctic areas. In 

connection to the theory on information asymmetry and adverse selection, this can be seen as a 

necessary measure to ensure insurability of any asset. The interviewees mentioned that the current 

insurance system makes sure that certain standards are maintained in the industry, such as the 

shipowner’s obligation to maintain the seaworthiness, as it is inspected by insurance companies and 

ships are under the obligation to have a properly educated crew. On top of these insurance company 

specific regulations, the Polar Code is also referred to by insurance companies and its policy 

framework is used for insurance purposes.  

 

The interviewees agreed that in the insurance sector, as in many others, it is a problem that most of 

the knowledge comes only through experience. They concluded that the system is not designed to 

affect environmental risks per se. There also exists no level of differentiation of quality of the ships, 

meaning that by following the minimum requirements, any ship can sail in the Arctic, which was seen 

as a factor increasing risks. Insurance sector is a competitive field.  This affects how insurance 

companies can steer risks, as they could lose market share by regulating too much. The regulatory 

side of insurances was seen as controversial by the interviewees, as legislation on insurances allows 

for optimization, such as insuring through countries that can be neglecting the environmental 

perspective.  

 

As the mutuality principle and the law of large numbers showed, the insured can become the insurer 

by pooling their risks. One of the concerns that rose from the interviews was the dilemma of insured 

party being the owner of the insurance as in insurer. Also, the pay to be paid principality was seen as 

impactful, as if any shipping company would go under due to debts paid, nobody would need to 

compensate.  

 



32 
 
 

In case of an accident happening, it was seen as highly unlikely that the blame would ever be directed 

to the insurance company, but to ship or to the shipping company. The interviewees brought up the 

matter that in the insurance side trust needs to play a role, and it must be commonly trusted that ship 

owners would display if they had something to disclose. Ships that operate in the Arctic, in order to 

be insured, need to be constrained to whatever the ship is certified to do. It is highly difficult to assess 

anything where no knowledge exists, meaning in terms of premiums and risk assessments. The 

interviewees agreed that insurance companies should have a better view in terms of inspections for 

the insurance companies to vet the insured ship. This could help to correct the anomalies brought out 

by asymmetrical information.  

 

In the P&I club’s side they are often seen quick in handling any oncoming problems. However, they 

were seen to always side with the insured party as the insured party also partly owns the P&I Club. 

They were not seen to be, nor to become, the most probable party to change. Even if the change would 

be economically viable, if the changes would go against the shipping companies’ interest, they were 

not seen as probable to take the step. However, they were seen as quick to change whenever there’s 

interest and demand due to regulatory changes. P&I’s have a strong presence in the IMO side and the 

interviewees speculated that they might probably be listened a bit too much.  

 

The international regulations and the regulatory side were seen to often concentrate too much on one 

person: the owner of the ship. One of the interviewees presented an example that in case of accident 

resulting to an oil discharge, the person responsible is the registered owner (such as the bank) that 

has no relationship whatsoever with the transport (and thus the risk) itself. The responsibility should 

at least party be put to the demand side as well. Now in oil regulation it is brought up, that there exists 

a long list of parties that cannot be held accountable if they haven’t done it on purpose, which almost 

never is the case. The interviewees brought up that we should create regulations so, that when entering 

the Arctic, shipowners would have to take additional insurances. But this was seen as something that 

only the regulator could decide or do, not for the insurance system or insured party.  

 

7.4 Future of Arctic shipping and insurances 

Agreeing with claims made earlier in the report, the interviewees saw Arctic shipping increasing 

over the coming years. The gathering of data was seen as allowing for longer lasting and significant 

improvements in terms of future risk mitigation. When it came to insurances and their role in the 
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future of Arctic shipping, providing more knowledge and data on the ship and its condition were 

seen as a must, at the same time regulating and differentiating on the ship’s quality and 

seaworthiness.  

 

The question on responsibilities came up in every section and during every interview. It was seen as 

crucial, that coastal states along with shipowners should acknowledge the responsibility of their 

ships and the conditions of passing. In terms of coastal states, the incentive on improving should 

already be higher, as they have the means to control their own areas. Many of the interviewees 

agreed on laying more responsibility on Arctic governments and to the fact that they should be 

pushed forwards into acting up.  The responsibility could also be channeled to a larger number of 

stakeholders, such as cargo owners, when they decide on the shipping company. 

  

Some monetary aspects were seen to be able to influence the shipping frequency in the Arctic, such 

as the cost increase in other possible routes. This, together with shorter passages would make Arctic 

economically more viable compared to current situation. The interviewees’ views were consistent 

with projections made in the literary review, where the decision behind route taken was already in 

present influenced by economic factors, such as the decrease in fuel costs associated with shorter 

passage.  
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8 Discussion 

Shipping in the Arctic impacts the already vulnerable environment. There seems to be only little 

research on how shipping in the Arctic truly impacts the Arctic ecosystems, even when no accidents 

or misconducts happen. The increase in shipping contributes to pollution and the shipping industry 

is responsible for a significant amount of CO2e emissions. These greenhouse gas emissions from 

international shipping have been considered as an important topic on different policy agendas. 

Whilst it is an important step towards reducing emissions in the industry, it could also affect 

negatively the goals of reducing costs from shipping and maintaining the same level of service.  

 

The reoccurring theme throughout the entire study and during the interviews was the question about 

responsibilities. The theme revolved around responsibility for the ship and its condition, 

responsibility for potential disasters and the responsibility on setting requirements and mitigating 

risks. When discussing the matter of Arctic shipping and responsibility in a wider scale, complying 

with minimum requirements should not be enough. The responsibility should be shared between a 

larger set of parties, from the end consumer and product manufacturers to the shipping companies. 

 

While discussing the responsibility and that it should be shared between a larger amount of parties, 

also insurers have their role to play. As Bennett (2000) states insurers should consider climate 

change issues more vigorously. As in the case of any environmental liability insurance, the insurer 

needs to compensate the polluter, not the sufferer. First of all, it would be important that any 

company posing a serious risk should be mandated to hold an insurance coverage that covers for 

their liabilities. This could have the potential to also act as a deterrent, not only as a mean to pay for 

the damage done. However, as pointed out by Bennet (2000) this could prove to be difficult due to 

the often occurring unclarity on end-source of pollution, the true victim and causality.   

 

As both the literary review and the interviews suggested, the lack of accurate data poses a 

significant risk. While it can be quite unanimously stated that no one hopes for any disasters in the 

Arctic area, it would be beneficial to gain more knowledge on Arctic maritime affairs and the risks 

it poses to the environment. When accident do occur, it is also important to discuss on who is the 

responsible party and who pays for the damages done, as well as how to assess the damage done. In 

this connection the reality, that ships are often conducted far away from those companies that could 

be held accountable for weak safety measures, manifests heavily. The facelessness of the companies 
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responsible for shipping accredits to the fact that the final responsible party is often never truly held 

accountable.  

 

When discussing about the Arctic in an environmental perspective, it is also important to note that 

there exists not only one Arctic, but many different areas that have their own unique characteristics 

in terms of economic aspects, ecosystems and therefore risks as well. The area studied in this thesis 

is large. This is of significant importance also in terms of maritime traffic, as some areas have for 

example very different infrastructure. These factors mentioned, as well as many others, ensure that 

the risks associated to maritime traffic are not easily approachable, nor can they be managed and 

mitigated as one. This could for example lead to a conclusion, that separate countries in the Arctic, 

as well as private actors could have the possibility to mitigate the existing risks more efficiently, as 

achieving policy measures and international regulations covering everything are harder to 

implement and more unlikely to happen. 
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9 Conclusions 

The Arctic is a unique home to many, it has a unique environment with a variety of ecosystems and 

ecosystem services, many important to the world outside of the Arctic as well. Mitigating the risks 

and the damages to the environment is crucial to all of us, even more so, as the Arctic is vulnerable 

as a system. Shipping has deep roots in global economy and most probably its importance will be 

highlighted even more in the future, as we can expect the volume of shipping to continue its increase 

throughout the following years. The traditional routes currently used for passage between Asia and 

Europe have already become overcrowded and will continue to be so in the future if the volume of 

shipping increases. This sets pressure on finding new routes of passage and Arctic is seen as a viable 

option.  

 

If considering safety at sea, there exists a number of stakeholders contributing to it, from global 

associations and organizations to separate ship owners, classification societies and insurers. Arctic is 

seen as a riskier and more uncertain area for passage, even though some ice-free areas already do 

have traffic occurring. If the volume of shipping would increase in the area due to for example smaller 

sea-ice extent owing to global warming, risks connected to shipping would need to be quantified and 

analyzed thoroughly. As many players are often risk aversive by nature, insurances become even 

more important in order to guarantee economically viable passages. However, insurances of course 

have their limitations as well and they cannot be held accountable for alone mitigating the risks of 

Arctic shipping.  

 

Insurance sector plays a key role also in boosting best practice in Arctic shipping and the sector was 

involved in forming the Polar Code (Johansdottir & Cook, 2015). Before the existence of insurances, 

the ship owners needed to take immoderate actions against possible losses. However, as stated in the 

previous chapters, this risk aversive behaviour is not economically viable, as it often requires higher 

costs compared to the benefits received. (Masum Billah, 2014.) 

 

There exists a variety of insurances that can be researched in connection to shipping and they all have 

their own features. This thesis concentrated mainly on liability insurances as the study focused on 

environmental disasters and damage, not on the damage done to the asset itself. The research 

questions considered emphasized the role of the insurance system in mitigating environmental risks 

in the Arctic and how these risks could be reduced efficiently if not by insurance. The experts 

interviewed for this thesis emphasized the meaning of the whole chain in mitigating risks efficiently. 



37 
 
 

As can be seen from the graph below, the main issues that arose from the interviews were the 

questions about regulations, responsibility and the lack of accurate data and infrastructure in case of 

accidents. All these findings are interconnected, as well as the themes discussed. The interviews 

brought up various problems involved with the system, as well as a need for fundamental change.  

 

 
Figure 3 The main topics brought up in the interviews conducted 

 

The topics of maritime insurances and even more so in the context of the Arctic is not widely 

researched, and thus offers good future research possibilities. The lack and therefore need of data 

emphasized throughout the entire thesis can work as a basis for future research as to get valuable 

information before big accidents happen.  
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Appendix 1 – Interview Invitation 

 
Hello, 
  
I study Environmental and Resource Economics at the University of Helsinki and I am doing my 
master’s thesis on maritime insurances and their influence on accident risks in the Arctic. I am 
looking for experts to interview on the matter. The aim of my thesis is to investigate and analyze 
the current insurance system in an Arctic context and especially concentrate on the mitigation of 
environmental risks. The work will base on a literary review and expert interviews. 
  
Would you be interested in participating in an interview? 
  
The questions will concern mainly marine traffic and insurances in the Arctic, and their influence 
on reducing environmental risks. The interviews are to be conducted during the beginning of 2020, 
depending on the schedule of interviewees. One interview will last approximately from 1 to 2 
hours and will be conducted via Skype or potentially even face to face, depending on location. I 
can send the questions of the interview beforehand, if you wish so. 
  
I would be very grateful if you were able to participate. However, if this is not possible, I would be 
equally grateful if you come across some other possible experts I could interview for my thesis. 
  
Thank you for your time. 
  
Kind regards 
Sara Ollilainen 
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Appendix 3 – Contact prior to the interview 

 

Hello,  
 
here attached are the interview questions. 
 
The interview will last approximately 1,5 hours.   
The interview itself is based on five themes/categories and the aim is to discuss about them. Not 
every question needs a separate answer, they are there mostly to help on elaborate the themes.  
 
Will it be ok, if I record the interview? This would help me come back to the answers while writing 
the thesis.  
 
Kind regards,  
Sara Ollilainen 
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Appendix 3 – Interview questions 

 

Insurance system´s possibilities to affect environmental risks in maritime transport 

 

1. How does the maritime insurance system in general influence environmental risks created by 

maritime transport? 

a. What is the role of liability insurances and P&I Clubs in influencing environmental 

risks in general? 

b. What do you see are the biggest downsides of the present insurance system in reducing 

the probability of environmental risks in general? 

c. Does the influencing mechanism work differently in the Arctic? If so, what is done 

differently? 

 

 

Relevant factors and data related to maritime risks in the Arctic 

 

2. Assuming that the volumes of maritime traffic in the Arctic will increase in the future, which 

environmental risk factors are the most important ones to be taken into account insurance-

wise? 

3. How does climate change affect the way insurance companies evaluate potential risks? 

a. What other factors influence the way insurance companies evaluate potential risks in 

the Arctic? 

4. What kind of information is used when evaluating insuring opportunities in the Arctic? 

5. Can all relevant decisions be made, based on today’s knowledge of the Arctic? 

a. Is the existence of data an issue for the insurance sector? 

b. What are insurance related decisions based on, if no relevant data exists? 

 

 

 

Mitigation of risks in the Arctic 

 

6. How and in what ways insurance companies manage environmental risks in the Arctic? 
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a. Could risks be handled more efficiently by doing something differently? If so, what 

needs to be done differently by insurance companies? 

 

 

The role of different actors in reducing maritime related environmental risks in the Arctic 

 

7. Who do you see is the main party that should be involved in reducing environmental risks 

influenced by maritime transport in general? 

a. Which parties are today the most important ones in reducing environmental risks in 

the Arctic? 

b. What is the role of insurance industry in reducing environmental risks in the Arctic? 

c. Which parties should be more strongly involved in reducing environmental risks in 

the Arctic and how should they do so? 

 

 

The future of the insurance sector in the Arctic 

 

8. How do you see the future of maritime insurances in the Arctic? 

a. How the system should change in order to serve the environment better? 

b. How insuring should change so that it becomes more efficient and reduces the risks 

of environmental disasters in the Arctic, while still remaining economically efficient? 

 

Is there some other question you would like to answer, that I have not yet asked and that you 

find important in terms of the research subject?  

 


