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Abstract 
Nature-based tourism is a fast-growing industry, and marine tourism, including cruise 
operations, whale watching, recreational diving and other sea-based excursions, is growing 
especially quickly. While this provides many economic benefits, the associated increase in 
human interference threatens irreparable damage to marine ecosystems, including habitat 
degradation, behavioral changes in marine animals, and changes in migration patterns. This 
thesis studies the complex relationships between tourism and the marine environment. A 
case-study approach in Eyjafjördur, Iceland, and analysis of policy frameworks, was used to 
study the touristic impacts on the marine environment. Cruise ship activity in Akureyri, as 
well as whale, seal watching, and recreational diving throughout the fjord, were examined. 
A modified DPSIR framework was implemented to structure analysis and results. Statistical 
data on tourism logistics such as number of ships and passengers for cruise operations and 
whale watching, climatic data, a conceptual literature review on challenges in marine 
tourism, as well as information gathered from personal communications with tourism 
operators show that marine tourism is quickly increasing in Eyjafjördur, and while some 
government regulations regarding wildlife can be applied to marine tourism activity, 
management is mostly left to the tourism companies themselves or association-based 
voluntary guidelines. This study has provided a snapshot of the status of marine tourism in 
Eyjafjördur, along with the broader touristic trends and challenges that face Iceland, and 
contains valuable insight for future development of management strategies for tourism 
growth. 

 

Útdráttur 
Náttúrutengd ferðaþjónusta er að aukast hratt, og á það sérstaklega við um sjávartengda 
ferðaþjónustu eins og hvalaskoðun, köfun, skemmtisiglingar og skoðunarferðir á sjó. Þó að 
ýmiss konar efnahagslegum ávinningur fylgir aukinni ferðaþjónustu, þá fylgir einnig aukin 
mannleg truflun sem getur valdið óbætanlegum skaða í vistkerfi sjávar, svo sem eyðilegging 
búsvæða og breytingar í hegðunar- og flutningsmynstra sjávardýra. Þessi ritgerð rannsakar 
þau flóknu sambönd sem eru til staðar á milli ferðaþjónustu og sjávarumhverfis. 
Tilviksrannsókn sem gerð var í Eyjafirði á Íslandi var nýtt til að rannsaka áhrif ferðaþjónustu 
á sjávarumhverfið, auk þess sem stefnur í reglugerðum voru greindar. Ferðir 
skemmtiferðaskipa á Akureyri voru rannsakaðar, ásamt hvalaskoðun og köfun í firðinum og 
DPSIR-líkan var notað til að byggja upp greiningu og niðurstöður. Tölfræðileg gögn um 
ferðaþjónustu, veðurfarsupplýsingar, hugmyndafræðileg yfirlesning á útgefnu efni á 
áskorunum sem fylgja sjávartengdri ferðaþjónustu, og upplýsingar sem voru fengnar með 
persónulegum samskiptum við ferðaþjónustu fyrirtæki sýna að sjávartengd ferðaþjónusta er 
að aukast í Eyjafirði, og þó svo að til séu reglugerðir um dýralíf sem sumar hverjar geta átt 
við starfsemi sjávartengdrar ferðaþjónustu, eru það mest megnis ferðaþjónustufyrirtækin 
sjálf sem hafa umsjón yfir þær. auk þess sem þau setja sér sínar eigin starfsreglur. Þessi 
rannsókn sýnir svipmynd af stöðu sjávartengdrar ferðaþjónustu í Eyjafirði, sem og breiðari 
stefnu ferðaþjónustu á Íslandi og þeim áskorunum sem takast þarf á við. Hún inniheldur 
einnig dýrmæta innsýn sem nýst getur við frekari þróun á uppbyggingu ferðaþjónustunnar. 
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 Introduction 
Mist hitting your face from a whale coming in close, pristine nature, relaxation, rejuvenation, 
black sand beaches, exotic landscapes, isolation, beauty, mystery, adventure. These are all 
things people might expect of Iceland. Iceland is known for its pristine environments, 
progressive green energy options, and exotic wildlife, which have made it a tourist hotspot, 
drawing in visitors from all over the world to experience and explore its natural beauty. In 
the not so distant past, international tourism was considered a luxury and a privilege. Flights 
were few and expensive, airports were scarce, and the number of passengers modest. Cruise 
opportunities were limited, and centered mainly around tropical destinations, or as a means 
of travel between two continents. Today, however, as long as you have a passport and some 
disposable income, flying to international destinations for vacation is commonplace, and 
meeting someone who has never left their home country is becoming more and more rare. 
Airlines such as RyanAir, WOW, and EasyJet also make visiting bucket list destinations 
affordable. For example, a WOW flight from the USA to Reykjavík can cost as little as 
US$200 roundtrip (WOW Airlines, 2018). The annual cruise passenger capacity increased 
3.3% in 2018 over 2017 to 26 million and 314 ships (Cruise Market Watch, 2018). It is no 
wonder tourism is a fast-growing international industry. From 2005-2015, global 
international arrivals have more than doubled, increasing from 528 million to 1.19 billion 
(Jaaskelainen, 2018). In the last decade, Iceland, especially, has become an increasingly 
popular destination, with a steadily increasing rate of international visitors each year. For the 
same period between 2005-2015, arrivals more than tripled, increasing from about 374,000 
to over 1.28 million. In 2017, the number had almost doubled again, with arrivals at 2.24 
million (Ferðamálastofa, 2017). The tourism growth rate in Iceland far exceeds the global 
growth rate. With these numbers increasing every year, and with a total national population 
of around 335,000 people (UN DESA, 2018), it is not hard to imagine the strain put on 
Iceland’s people, culture, and environment. 

There is also the growing concern of climate change, and how arctic regions are affected by 
the warming temperatures. As temperatures rise and more tourists visit, the marine tourism 
industry also thrives, as do cruise opportunities in regions that were previously inaccessible. 
The arctic region is in the spotlight for climate change and its increasing accessibility for 
tourism opportunities. As the world continues to shrink and infrastructure grows, tourists are 
increasingly attracted to “isolated” environments, where they can feel at one with nature 
again (Arnould & Price, 1993). Examining the relationship between tourism and the marine 
environment is becoming increasingly important in order to develop sustainable approaches 
to facilitate management of ecosystems and industry growth. It has been widely recognized 
that the increases in tourism have serious environmental impacts on the national, regional, 
and local scale (Giulietti et al., 2018), and that monitoring systems and regulatory 
frameworks must be established in order to balance environmental protections with 
increasing growth of the tourism industry. Iceland has been branded as a nature-centric 
environment, but as more visitors arrive to witness the natural landscapes throughout the 
country, the less isolated and wonderful those places will become. To sustain the natural 
Iceland that people dream of visiting, the complex systems of the tourism industry must be 
examined and evaluated. 
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This research was instigated as a case study to gain a better understanding of the relationship 
between tourism and the marine environment, with a focus on Eyjafjördur, Iceland. It was 
conducted using interviews, literature review, and statistical data, and organized into a 
modified Driver-Pressure-State-Impact-Response (DPSIR) framework for analysis. 
Research from national and international sources was reviewed in regard to limits, 
challenges, and frameworks for sustainable tourism and marine tourism planning, and the 
results were applied to Eyjafjördur conditions. Data was collected from other authorities and 
analyzed for tourism trends in the region. 

This thesis aims to answer the following research questions: 

1) How does the tourism industry affect the natural marine environment? 
a) How does the tourism industry in Eyjafjördur, and on a more general scale, 

Iceland, manage the growth in tourism? 
b) Which industries in the marine tourism sector show the most growth in 

Eyjafjördur? 
i) How do increased operations in these sectors interact with the marine 

environment? 
c) How effective are current policies in Eyjafjördur and how can they be 

improved? 
i) How can gaps in the knowledge base in the tourism industry be sealed? 

This thesis is divided into six chapters. 

Chapter two provides theory and context pertaining to marine tourism and its challenges. 
Important concepts covered in this area and general background into tourism, marine 
tourism, and tourism in Iceland are also covered in this section. Chapter three outlines the 
methodological approach used in this thesis. It reviews the main sources of information that 
were collected, the case-study and DPSIR approaches used to conduct the research, and the 
structure of interviews that were taken. Chapter four explores political and organizational 
tools from published reports and frameworks used to identify indicators, options for 
improvement, motivations behind these actions, and the desired outcomes of such actions. 
Chapter five presents the results of the case study, as well as results pertaining to specific 
marine tourism activities in the area, e.g. cruise tourism and whale watching trends, the status 
of protected areas in the fjord, and actions taken towards management. Chapter six discusses 
the results and recommends possible solutions, opportunities for future research, and 
concludes the study. 

1.1 Aim of the Study 
This thesis assesses the current state of marine tourism in Eyjafjördur, Iceland, and seeks to 
provide potential tools and solutions to help Iceland advance towards a more sustainable 
tourism economy. Tourism is a fast-growing industry that interacts with every sector of the 
economy, making it difficult to develop and implement effective regulations. There is little 
cooperation or coordination, regionally or internationally, on sharing information in a 
universal format, thus creating gaps in knowledge between entities, which lead to large gaps 
in the formation of policies. For example, there is no comprehensive policy reference 
specifically for tourism, and so policy must sometimes rely on legislation created for other 
systems (e.g. cruise ship adhering to international regulations). In addition, policy regarding 
sustainability challenges are fragmented across the EU, for instance one region might focus 
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on sustainability issues regarding sea angling, while another region is focused only on 
sustainability issues regarding hiking. This can lead to a lack of data availability, and in this 
way, the tourism industry is not yet fully understood (Giulietti et al., 2018). Collecting 
information about the tourism industry and its structure allows for better understanding of 
the complexity involved in the industry, and the authoritative bodies involved. This research 
will provide a more comprehensive knowledge of the relationship between tourism and the 
marine environment, and how the public sectorcan re spond to ensure that all sectors within 
the industry can flourish without sacrificing sustainability. The case study in Eyjafjördur will 
provide insight into the pressures and the current state of marine tourism, as well as responses 
to those pressures. Results and recommendations from this study can provide useful insights, 
and outline a general approach to mitigating tourism pressures on the marine environment. 
However, every region has unique features and requirements, and so results and 
recommendations identified here may not be able to be directly replicated. 
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 Theory and Context 
This chapter examines key concepts in tourism and tourism management practices, and 
explores how these concepts affect other systems in tourism and the marine environment. 
This chapter serves to provide a broad understanding of tourism-related issues globally and 
specific to Iceland, and will be used as a framework of focus for issues discussed in the case- 
study. Some driving forces of tourism in Iceland are analyzed, and the pressures those forces 
exert on the environment. Theoretical concepts are vital in understanding how the growth in 
tourism and the challenges related to tourism and the environment are intertwined, and why 
a balance between growth and conservation are essential to longevity in the industry, 
especially to the delicate marine environment in Iceland. 

2.1 Tourism in Iceland 
“The tourist industry is one of the industries that seeks to use nature in the north as a resource, 
and nature-based tourism is today one of its main growth sectors” (Karlsdóttir, 2013: 141). 

The tourism industry is considered to be a driver of growth, a creator of jobs, and a tool for 
development, and is thus one of the fastest growing industries in the world (Jóhannesson & 
Huijbens, 2010). Iceland in particular has seen a tremendous economic boost due to the 
increased accessibility to the country and the rise of tourism. There are beautiful landscapes, 
unique flora and fauna, and extreme weather conditions that cannot be found anywhere else 
in the world. The beauty and uniqueness of this area, the rise of “adventure tourism,” 
globalization, marketing strategies, and increasingly convenient methods of travel, have led 
to an explosive growth of tourism in Iceland (Swarbrooke et al., 2003). Because of the many 
opportunities for hiking, northern lights excursions, cruises, wildlife watching, and science-
based expeditions, it has become a tourist hotspot (Sutherland & Stacey, 2017). This in turn 
has led to tourism being a significant factor in the Icelandic economy. 

It is not hard to see why tourism holds a high spot in the Icelandic economy. A driving factor 
of developing a tourist-centric economy is the fact that current visitor numbers exceed the 
local population (Fay & Karlsdóttir, 2011). This is the case in Iceland. Iceland has seen a 
huge increase in arrivals in recent decades, and especially since the early 2000s, when steep 
increases are observed (Oladottir, 2017). Figure 2.1 below shows the trends in arrivals, as 
well as the percentage of increase per year from 1949-2017. This recent and drastic increase 
in arrivals has been a boon for Iceland’s economy, and has also led to unexpected and 
surprising changes in export revenue for the country. Figure 2.2 shows that revenues of 
foreign travelers generated more foreign exchange earnings than exports of marine and 
manufacturing products between 2013-2018 (Statistics Iceland, 2018). While this trend is 
recent, and it remains to be seen whether it will continue, further growth to facilitate tourism 
activities and increase visitor numbers is inevitable, and this leads to many challenges and 
threats facing sustainable development. 
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Figure 2.1. Number of arrivals in Iceland between 1949 and 2017, and percentage of 
increase of arrivals between years. Tourist arrivals are by both air and sea (cruises and 
ferries). Between 1949-1990s, there was little increase in tourism, but after 2000, increase 
is extremely high, with a 59% rate of increase between 2013-2015. Raw data was collected 
from Ferðamálastofa, 2017. 

 

Figure 2.2. (Statistics Iceland, 2018). Monetary export values of marine products, 
manufacturing products, and revenue of foreign travelers between 2013-2018 are 
represented in this graph. The upward spikes in foreign traveler revenue can be attributed 
to peak tourism season, where the low points are during the off season. The graph shows a 
recent trend of traveler revenue out-competing Iceland’s other two main exports, even 
during the off-season. 
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Iceland, being in the sub-arctic zone, is home to unique environmental factors, beautiful flora 
and fauna, and marine species and ecosystems that cannot be found anywhere else. One 
example of this are the hydrothermal vents found in Eyjafjördur, which is one of only two 
known shallow water vents in the world (Whale Safari, 2018). However, local species are 
often extremely fragile, and ecosystems can be easily disturbed and degraded by tourist 
activities. On the other hand, however, tourist satisfaction relies on well- maintained, pristine, 
natural environments so as to facilitate nature activities (Chen & Chen, 2010). Satisfying 
tourist expectations while at the same time maintaining delicate ecosystems requires long-
term strategic planning and dedicated implementation. Despite this, studies have shown that 
on a global scale, most action taken towards environmental protection are reactive rather 
than proactive, meaning that action usually doesn’t come until after environmental harm has 
been done, and policy frameworks have focused on specific areas of concern, rather than 
comprehensive policy frameworks and monitoring systems (Hall, 2001). In Iceland, given its 
nature-based draw, it is particularly important to emphasize environmental protections prior 
to degradation, rather than after damage has already been inflicted. Olafsdottir & Runnström 
(2009) examined the possible use of Geographical Information Systems (GIS) in the 
investigation of impacts and implementation of planning in Iceland. The study claims that 
in order to have long-term benefits from tourism, decision-makers need practical tools to 
monitor cultural, environmental, and economic sustainability (Olafsdottir & Runnström, 
2009). To ensure long-term sustainable management of tourism locations, “variations in the 
sensitivity and vulnerability of both the natural and the cultural heritage of each site must be 
recognized and mapped” (Olafsdottir & Runnström, 2009, pg. 24). The European 
Environmental Agency (EEA) has also emphasized the importance of monitoring systems 
in tourism planning, and a current lack of availability in such processes. The lack of 
information on the environmental impacts of tourism have significant consequences for 
tourism planning, particularly in small island states such as Iceland (Giulietti et al., 2018).  

2.1.1 Nation Branding 

“Marketing is a key ingredient in tourism as it is one of the links between the desire and 
latent demand of the consumer and conversion into actual experience in the consumption of 
the tourism product” (Hall, et al., 2009, p. 25). 

Iceland did not become an increasingly popular tourist destination overnight; it is thanks to 
a variety of factors such as price, accessibility, marketing schemes, natural phenomena (e.g. 
the Eyjafjallajökull eruption), and social media-friendly photo opportunities that Iceland has 
become a bucket list destination. However, just because a country is accessible and cheap, 
doesn’t necessarily mean it will become a tourist hotspot. One factor in particular that is 
becoming an interesting point of research is the idea of destination branding, or marketing 
of a region as having specific, desirable attributes which draw in visitors. It has become clear 
that a country’s reputation, and desirability, can be influenced by how it is advertised, 
similarly to the brand images of companies selling a product (Anholt, 2011.). The more 
desirable a country’s image, the more popular destination it is likely to become. While some 
studies argue that destination branding doesn’t work as the tourism industry is multifaceted 
and heterogeneous, leading to challenges in successfully branding a nation into a certain 
category (Tasci, 2011), other studies show that destination branding can be highly effective 
in influencing consumers’ decisions to visit a certain country. Qu, et al. (2011) states that 
consumers of tourism are able to choose from a variety of destinations, all with similar 
features, and branding becomes essential in a country’s ability to stand out as unique, with 
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qualities that cannot be found anywhere else. To create a strong positive image, a selection 
of “consistent brand element mix” is used to appeal to potential consumers (Que, et al., 
2011). This image needs to be considered an important brand association to distinguish it 
from other similar locations. With increasing competition in the tourism market, a strong, 
unique image is a necessity for tourism success. And Iceland is the total package. 

The increase in tourism activity in Iceland can in part be attributed to successful destination 
branding by entities such as travel agencies, or airlines such as IcelandAir, which maximizes 
on the exoticization of Iceland as a land far away from home, and unlike any other (Lund et 
al., 2017). Iceland’s brand is based mainly on the natural landscapes, environmental 
phenomena, and unique vegetation and marine life that the country has to offer. Iceland has 
been developing its brand since the 1970s, with Icelandic nature being described by concepts 
like “pristine,” “pure,” “remote,” “space,” and “wilderness” (Karlsdóttir, 2013). 
Advertisements include impressive views of waterfalls, mountains, geysers, and 
breathtaking photos of the northern lights with isolated backdrops. Iceland has marketed 
itself as a mixture of natural beauty, excitement, and relaxation. There are adventure tours 
that are available, such as white-water rafting or cave spelunking, volcano explorations, 
glacier walks, and there are also relaxing natural phenomena to enjoy, such as natural hot 
springs along the river, or visiting the Blue Lagoon while taking in the scenes of the lava 
fields covered in Icelandic moss. Figure 2.3 shows an example of advertisements taken from 
an Icelandic tour agency to demonstrate this idea of nature-based marketing. 

The Icelandic image 

 
Figure 2.3. (Around Iceland, 2018). Images taken from a local tour booking agency. From 
left to right: the northern lights are seen over an isolated waterfall, a mossy landscape with 
mountains, waterfalls, and a colorful sky with no human development in sight, and a 
breaching whale entertaining a whale-watcher out at sea. The choice of photos represents 
the marketing strategy of Iceland, that of spectacular views and sights, and the opportunity 
to experience pristine nature and wildlife. 

In the current environmental climate, touristic branding has become increasingly important, 
with a focus on pure environments and green energy. As climate change becomes an ever- 
present issue in global politics, and images of melting ice and starving polar bears are 
circulated, the Arctic has become a symbol of human-influenced global changes (Gremaud, 
2014). Iceland’s mythological associations, nation-wide geothermal energy operations, and 
abundant natural landscapes make for ideal branding conditions to portray a destination 
undomesticated by human influence. Iceland has built a brand based on purity. It draws on 
“cultural narratives of the utopian and wealthy North,” which are used in image management 
(Gremaud, 2014). This strategy can be used to address environmental concerns and help 
build goodwill and brand value. Since purity and natural splendor are the aims of the 
branding strategy, using it to help address issues related to the environment will only help 
Iceland’s brand. However, this idea of using brand marketing to portray Iceland as an ideal 
nature destination, while promoting environmental awareness and protection, can be seen as 
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a bit of a contradiction. The more successful this marketing is, and the more popular a 
destination Iceland becomes, the more pressure will inevitably be put on the environment. 
The more tourists visit isolated natural wonders, the less isolated and wonderful such spots 
will become. 

On the other hand, branding Iceland as a nature hotspot that addresses environmental 
concerns can also work to support protection and conservation of natural landscapes and 
wild ecosystems (Sæþórsdóttir, 2012). From an environmental tourism standpoint, Iceland 
is seen in two lights, that of nature, and that of green energy production. To create large 
quantities of energy, large amounts of space are required. Iceland’s nature branding strategy 
is influential in decisions on where and how to build power plants. For example, when 
deciding where to build wind energy plants, many locations were rejected as they would 
disrupt the skyline for tourists wishing to see landscapes untouched by human development 
(Karlsdóttir, 2013). The longing associated with protecting and seeing nature has given 
Iceland a special status as a place worth seeing. The “tourist gaze” has also influenced views 
about Icelandic nature, creating an environment for growth that understands and respects the 
value of nature as a place for recreation and exploration (Karlsdóttir, 2013). This shows the 
vast influence the tourism industry has over industrial development, and the benefits tourism 
can have for conservation efforts. Surveys conducted by the European Environment Agency 
(EEA) and other marine scientists show that visitors are concerned with how their actions 
influence the environment and the species they interact with (Giulietti et al., 2018; Granquist 
& Nilsson, 2016). There is a clear theoretical willingness of visitors and locals alike in 
Iceland to value and wish to protect the natural environment. Proper regulations and 
limitations on visitor numbers in vulnerable areas will likely be well-greeted, as it will be 
understood that these regulations are for protection and management of such natural beauty. 

2.1.2 Carrying Capacity 

“Therein is the tragedy. Each man is locked into a system that compels him to increase his 
herd without limit - in a world that is limited. Ruin is the destination toward which all men 
rush, each pursuing his own best interest in a society that believes in the freedom of the 
commons” (Hardin, 1968, pg. 1244). 

This delicate branding strategy of marketing Iceland as a safe haven for the nature lover has 
been incredibly effective, and nature tourism has become one of the most important aspects 
of the tourism sector (Sæþórsdóttir, 2010). In Iceland, nature is by far the most important 
component when deciding to visit, with 74% of winter visitors and 83% of summer visitors 
coming mainly to view nature (Figure 2.4) (Oladottir, 2017). Most of nature tourism involves 
traveling to, gazing at, playing in, and enjoying the natural phenomena that Iceland has to 
offer, including lava fields, volcanoes, glaciers, waterfalls, geysers, and wildlife watching 
such as whales and seals. As a result, there has been some development in road infrastructure, 
toilets, designated paths, and parking facilities at popular destinations. To accommodate and 
promote the increase of cruise ships coming into harbor, Akureyri is building additional ports 
for smaller cruise ships to land (P. Olafsson, personal communication, 8 March 2018). These 
developments will further encourage the growth of tourism. But what constitutes appropriate 
development? As tourism increases, the demand for more development will increase, which 
will increase the touristic experience, but can result in the degradation of natural landscapes 
and marine environments (Sæþórsdóttir, 2007; 2010). Iceland is desirable due to its “pristine 
environment,” and increasing human structures at natural landmarks can bring more tourists, 
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but it can also negatively influence visitors’ experience. Development must be balanced; it 
must be enough to draw tourists to designated areas, but discreet enough to avoid further 
degrading the natural landscape. Balancing visitor experience with the carrying capacity of a 
location can be tricky. 

 
Figure 2.4. Adapted from (Oladottir, 2017). Icelandic nature is the number one reason for 
visiting Iceland with 74% in winter, and 83% in summer. The number two reason is that they 
always wanted to visit, implying that advertising, pictures from friends and acquaintances, 
possibly of natural beauties, motivate their desire. 

Carrying capacity can be defined as the number of visitors that can be in an area without 
causing irreparable harm to the physical environment and without decreasing the quality of 
the experience to visitors. Understanding the carrying capacity of an area is vital in 
minimizing the risk of environmental degradation (Sæþórsdóttir, 2010). Carrying capacity 
is divided into four categories, focusing on the physical, ecological, economic, and 
perceptual aspects of a location (Sæþórsdóttir, 2010). The concept of the carrying capacity 
of a location maintains the importance of the tourist experience while continuing to value 
the well-being of the environment. Without a well maintained and protected environment, 
there will be no tourists to enjoy the nature. 

Carrying capacity is discussed as an important aspect of tourism planning in many studies 
and proposals. However, it is a term sometimes avoided due to its association with the 
concept of limited growth and its implications for economic development (Jurado et 
al.,2012). The majority of discussions of carrying capacity center on environmental 
capacities, and behavioral capacity, which reflects the quality of the experience (Saveriades, 
2000). Tourism carrying capacity as a whole, therefore, can be described as the concept of 
“maintaining a level of development and use that will not result in environmental or socio- 
cultural deterioration, or be perceived by tourists as depreciating their enjoyment and 
appreciation” (Saveriades, 2000, pg. 149; Inskeep, 1991). One approach to dealing with 
carrying capacity is by looking at the attitudes and tolerances of the host populations, or 
locals. This is known as the social carrying capacity. When a destination becomes popular, 
host attitudes go through a cyclical process, evolving from euphoria, apathy, irritation, and 
antagonism (Saveriades, 2000). How a community’s infrastructure is developed, the tourism 
management plans set up in the area, and sheer number of tourists coming into the 
community, can all impact host attitudes, which in turn will affect the tourist experience. 
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How high the carrying capacity for an area is and the tolerance levels of the host communities 
can be manipulated and increased by building appropriate infrastructure, promoting certain 
tourism behaviors, etc. The same is true of environmental/biophysical carrying capacity. The 
maximum number of tourists able to visit a fragile ecosystem can be maintained, and even 
increased, by promoting certain behaviors and providing appropriate tools and infrastructure 
to protect the sites, without diminishing the experience (Granquist & Nilsson, 2016; 
Saveriades, 2000). While the focus of this thesis is on the environmental carrying capacity of 
tourist activity, social carrying capacity is not unrelated. Recently, Reykjavík Grapevine 
published an article summarizing a report by the Minister for Tourism that degradation from 
going beyond a location’s carrying capacity has already begun, and many popular nature 
locations have already surpassed their carrying capacity (Demurtas, 2018). Places such as 
Gullfoss, Geysir, and Skogafoss are in bad condition, and the hiking trail to Reykjadalur had 
to be temporarily closed due to over- tourism (Demurtas, 2018). While the trail is now 
reopened, visitors have been urged (although not required) to stay on designated paths 
(Helgason, 2018). In addition, there is evidence that cruise tourism strains both the 
environmental and social carrying capacities of wherever a ship is docked, and therefore 
frameworks developed to tackle cruise management will have to focus on both environmental 
and social capacities (Klein, 2011). 

Over-tourism and Tragedy of the Commons 

A significant negative consequence of not taking carrying capacity into consideration for 
tourism management and planning is over-tourism. Tourism has been marketed as an 
unquestioned good, particularly in the sense of economic benefits, and sustainability in 
regard to the industry has been addressed in planning strategies to reassure communities and 
critics; but often without the need to follow through on the majority of the sustainability 
promises (Säynäjoki et al., 2014). Over-tourism describes destinations where hosts or guests, 
locals or visitors, feel that there are too many visitors and that the quality of life in the area 
or the quality of the experience has deteriorated unacceptably (Goodwin, 2017). 

Over-tourism doesn’t happen all at once, and it occurs from a variety of causes. The general 
global growth in tourism is a contributing factor, as well as successful marketing of certain 
destinations. Marketing strategies to advertise Iceland as an appealing nature destination is 
a good example of how marketing can influence the increase in tourism numbers. Changes 
in tourist behavior and changes in access to existing and new attractions can also be factors 
in over-tourism (Goodwin, 2017). As tourism shifts from seasonal trends to year-round 
activity (Oladottir, 2017), and new tourism opportunities open during the “off-season,” tourism 
will natural increase and expand. Discount flights by Wow have opened Iceland up for 
convenient travel from nations that would have, in the past, had to pay a lot more money, and 
spend a lot more time getting to the country. This mix of circumstances has led members of 
the public and the research community to become concerned about the natural carrying 
capacity, particularly in tourist-heavy regions. The sensitivity of the environment also plays 
an important role in identifying carrying capacity and over-tourism numbers (Goodwin, 
2017). Being in the subarctic zone, Iceland’s marine and land ecosystems can be extremely 
fragile (International Conference on Environmental Systems, 2017). This makes identifying 
the carrying capacity and determining the level for over-tourism extremely important. While 
carrying capacity is not a stagnant number and is flexible, using contributing factors such as 
density, ecosystem damage, and satisfaction be can be used to determine an acceptable range 
for carrying capacity, and thus also provide direction on how to increase that range (Heberlin, 
1977). 
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The tragedy of the commons is an appropriate parallel to the threat of over-tourism and the 
long-term consequences that can result from a failure to act. Tragedy of the commons is a 
game theory that describes a situation in which two herders are compelled to place as many 
sheep as possible into their shared feeding ground, without considering the limits of the field 
to support the sheep. While the herders will gain temporary economic growth from increased 
crop, the feeding ground will eventually lose its capacity to feed the sheep, and both herders 
will suffer ultimate economic and environmental losses (Hardin, 1968). Until a compromise 
can be made between the herders to limit the number of sheep grazing at a time, which would 
facilitate steady economic gains long-term for each herder, the situation will always end in 
the tragedy. While the degradation of Iceland’s resources cannot be attributed to tourism alone, as 
agriculture, aquaculture, and overfishing are also relevant issues, the growth of tourism in the 
Icelandic context can only be sustained for so long before over-tourism becomes prevalent, 
resources dwindle, and the natural landscapes that made Iceland such a popular destination 
will disappear. As the analysis that follows will demonstrate, Icelandic regulatory bodies are 
not taking proper measures to control the flux of tourist arrivals and activities, allowing it to 
grow at unsustainable rates. While this has resulted in economic gains in the short-term, the 
final conclusion of the Icelandic tourism industry might just parallel the fate of the herders. 
The following sections go into more detail regarding specific marine tourism activities. 

2.2 Cruise Tourism 
“Tourism can kill tourism, destroying the very environmental attractions which visitors 
come to a location to experience” (Glasson et al., 1995, pg. 27). 

Comparing cruise tourism from the 1970s to today would look like two completely different 
industries. It has grown from a small percentage of ship passenger activity, into its own mass 
tourism industry. In the 1970s, there were approximately 500,000 global cruise ship 
passengers (Brida & Zapata, 2009). In 2017, there were 25.8 million, and in 2018, there is 
projected estimate of 27.2 million (Statista, 2018). Cruise corporations represent 3% of the 
total international tourism receipts, and although it is still modest, it is the fastest growing 
sector in the travel industry, and is increasing at almost twice the rate of land-based tourism 
(Brida & Zapata, 2009). There are many factors that can be attributed to the increase in cruise 
tourism, but two notable factors are the creation of the “fun ship”, which promoted the idea 
of self-sufficient ships that provided all the entertainment and services a passenger would 
want on any land-based excursion, and the increase in size of cruise ships. Cruise ships are 
constantly being built to be faster, larger, provide more entertainment, and hold more 
passengers than ever. Passengers can find innumerable entertainment options on board, 
including ice skating rinks, planetariums, movie theaters, and even virtual reality simulation 
distractions (Brida & Zapata, 2009; Johnson, 2002). Cruise ships have become their own 
floating cities. 

For cruise operators, cruises represent the epitome of globalization, and the ability to make 
as much profit as possible, without adhering to strict national or international regulations. 
There is mobility, capital can be relocated anywhere anytime, there are few national or 
international regulations, and marine registrations can be selected at the operators’ 
convenience (Brida & Zapata, 2009). However, while the economic impacts of cruise 
tourism can clearly be identified and calculated based on visitor interactions in the ports, 
environmental impacts are more difficult to calculate. Impacts pertaining to the marine 
environment can be identified - modifications to the natural and built environment and 
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subsequent habitat loss, operational impacts such as use of energy, water, and physical 
damage to marine ecosystems, impacts associated with transferring people to and from the 
ships to land, and impacts of recreational activities on marine and local wildlife, etc. - but 
the costs of these impacts and the extent can sometimes be impossible to calculate (Brida & 
Zapata, 2009). Since cruise operators are owned by private corporations and operate 
internationally, regulating and monitoring ship activity can be difficult, if not impossible, 
and many operators are not forthcoming with releasing information. The International 
Maritime Organization (IMO) has outlined regulations and guidelines for cruise operators to 
follow regarding the environment, such as sulphur limits, ballast water treatment options, 
CO2 emission reduction strategies, efficiency standards, sewage treatment, and more (CLIA, 
2018). Research into cruise industry standards and operations, such as that of Johnson 
(2002), found that cruise operators are aware of the negative impacts they have on 
destinations and the marine environment. However, many existing regulations are 
compliance driven, and operators will meet the minimum standards necessary, but will not 
seek out improvements or innovations for themselves. While cruise corporations are 
constantly aware of their reputations and seek to be seen in a positive light (P. Olafsson, 
personal communication, 24 August 2018), they are not driven to be innovators of 
environmental standards, and they are not motivated to self-report the actual environmental 
impacts of their operations. Another issue is the existence of “flag states”, or the locations 
where cruise ships originate, and which oversee regulations and environmental standards of 
the ships. Many cruise operators will choose a flag state that has minimal requirements 
regarding environmental standards, and so will be able to operate without making significant 
strides toward more sustainable practices (Johnson, 2002). 

Some argue that cruise tourism has minimal environmental impacts as it is spatially restricted 
and confined to limited seasons, particularly in Northern cruise destinations, and can 
therefore be considered a sustainable and sociologically harmless tourist option (Bonilla- 
Priego et al., 2014). It is a mistake, however, to dismiss challenges associated with waste and 
disposal management, pressure on fragile environments, and impacts on local communities 
(Johnson, 2002). In addition, changing climate conditions are creating routes accessible 
outside of the main cruise season, opening up new options for, as an example, northern lights 
cruise packages. One reason assessing the environmental impacts of cruise tourism from 
marine activities is so difficult is the difficulty in allocating impacts to specific sources 
(Johnson, 2002). For example, while air pollution from ships is considered to be responsible 
for a large portion of sulphur in the atmosphere, it is difficult to determine how much of the 
pollution is contributed by cruise ships alone. As a result, there are few regulations that target 
the operations of cruise corporations specifically, and little authority exists at the host ports 
to dictate policy and environmental requirements. 

2.3 Marine Tourism 
“The supply of marine activities and destinations will be constrained by the environmental 
quality” (Johnson, 2002, pg. 262). 

Marine and coastal tourism encompass a broad range of activities. Coastal tourism can 
include anything that is within the coastal zone, including on-shore developments such as 
restaurants, hotels, and ports, as well as infrastructure associated with the tourism industry, 
such as souvenir shops and tour agencies (Hall, 2001). Marine tourism can be defined as 
recreational activities that involve travel away from one’s place of residence and which focus 
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on the marine environment (Orams, 2002). For the purposes of focusing this research, this 
paper will focus primarily on such activities as wildlife watching, cruise tourism, activity 
within protected marine areas, and infrastructure associated with these activities. 

There is a poor understanding of the interactions between tourism and the marine 
environment, with debates over the impacts often dealing in generalities rather than the 
results of scientific research on a specific environment or species (Hall, 2001). A common 
misunderstanding in tourism research has been the lack of studies focusing on tourism as a 
system, and instead focusing on the individual pieces of the tourist industry. Recently, 
research has begun to be more comprehensive in viewing tourism as a process, and have 
learned that it is much more consumptive than previously thought (Dawson et al., 2007), 
especially when cruise tourism is included in such research. That is not to say that tourism is 
bad or that it has negative implications on an area or a country; tourism has many positive 
benefits, such as boosting economies and providing education opportunities for conservation 
of culture and species. These positive and negative impacts of tourism growth, while 
significant, can be particularly pervasive in fragile marine environments like the Arctic and 
sub-Arctic regions. 

2.3.1 Wildlife Watching 

Another aspect of marine tourism is wildlife watching. It seems that, as infrastructure 
increases and natural areas near our homes dwindle, watching through the television is no 
longer enough for most people. A documentary can explain nature, but it can’t be felt through 
a television. And, going out into nature and experiencing it can be a positive experience. 

Wildlife tourism can be defined as any tourist activity that has wildlife as its primary focus 
of attraction (Higginbottom, 2004). Due to climate change and rising temperatures, the North 
Atlantic has become more accessible, and wildlife tourism has spread to more remote 
locations and to new animal species. Wildlife tourism can be valuable due to its potential to 
increase awareness on conservation issues and the importance of protected areas. However, 
there is the challenge to balance the desire of visitors for close interactions with wildlife with 
the need to minimize human impacts on ecosystems (Granquist & Nilsson, 2016). Coming 
back to the concept of carrying capacity, it cannot always be the most effective measure of 
how many tourists are appropriate at a certain destination, particularly when it comes to 
wildlife tourism. Each destination is unique, and visiting tourists will have different attitudes. 
However, the presence of tourists in natural environments can be a stress trigger for marine 
environments and ecosystems. Many tourists behave appropriately while participating in 
wildlife tourism, and thus the detrimental impacts will be lower than tourists behaving 
inappropriately (Granquist & Nilsson, 2016). 

This paper focuses on whale watching, seal watching, and recreational activity in protected 
marine areas as examples of wildlife watching and the impacts of tourism on the marine 
environment. 

Whale Watching 

Whale watching is an important part of the Icelandic tourism industry. In 2016, it was the 
third most popular paid tourist activity in Iceland, with 34.9% of visitors choosing to go whale 
watching (Ferðamálastofa, 2016). Not only is whale watching popular, but it can be a good 
economic substitute for more environmentally harmful activities such as whale hunting, 
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which is still active in Iceland, and can increase awareness for the need to protect marine 
mammals (Tapper, 2006). The opportunities in whale watching for marine science have also 
offered scientists a new platform from which to study whales and their behavior. However, 
that does not mean the potential impacts are so negligible that they should not be studied and 
monitored. Human-based activities such as whale-watching have threatened marine 
ecosystems through acoustic intrusions on habitats (Haver et al., 2017). Noise generated by 
human-generated activity can be especially harmful to species that rely on low-frequency 
communication, such as whales (Bollhorn & Jørgensen, 2018). Increased sound levels can 
hinder communication, alter communication behavior and induce stress, alter locomotive 
behavior, and can, under extreme circumstances, damage hearing and reduce an animal’s 
ability to hear environmental cues (Haver et al., 2017). 

Soundscapes can be drastically different depending on location, and so local monitoring of 
the sounds generated by whale-watching activity is important. For example, the soundscape 
of sound travelling through an open bay is going to be different from sound travelling through 
a narrow fjord. Information gained from observing a soundscape can be a non- invasive, low-
cost strategy that can frame a comprehensive assessment of ecosystem dynamics as well as 
human influence (Haver et al., 2017). 

Effects of whale watching activities on marine mammals have been studied through whale 
behaviors and responses to sound propagating through the ocean. Responses to whale 
behavior have shown negative interactions with whale watching vessels, including 
avoidance of boats, shortened surfacing and longer diving, and interruptions and termination 
of feeding and traveling behavior (Erbe, 2002). One important thing of note is that it not the 
presence of the boat itself that seems to generate these responses, but the noise associated 
with the boat. Erbe (2002) focused on the effects whale watching boats have on Killer Whale 
populations in the Atlantic Ocean and found that different boating behaviors affected the 
whales differently. Although most boats idle once around the whales, and some cut their 
engines off completely to allow customers to hear whale calls, even an extremely quiet noise 
could mask a faint calling signal. This would happen if the call and noise occupied the same 
frequency bands. The responses of whales that were in close proximity to boats were faster 
swimming speeds away from the boats than that of undisturbed whales, and swimming 
speeds increased with the number of boats (Erbe, 2002). Based on these studies, it is clear 
that there is an observable negative effect of noise on whales in relation to whale watching 
activity. 

Seal Watching and Tourism Behavior 

Human interference has been described as a major cause of disturbance of animals at both 
individual and population levels (Granquist & Nilsson, 2016). Disturbance of wild animal 
populations can cause stress, leading to changes such as higher heart rate, hormonal effects, 
and behavioral changes. Anthropogenic impacts can also be the cause of changes to spatial 
distributions, which can lead to animals abandoning breeding and resting sites that are ideal 
to their needs, and settling in a new area with less disturbance, but with less optimal 
conditions (Cassini et al., 2004). This is particularly evident with seal-watching activities. 
Land based seal watching in Iceland has shown that although impacts seem minimal, even 
viewing the seals from a distance has an effect on the animals. One such study showed that 
during the highest tourist season, a significantly higher number of seals chose to rest farther 
away from land (where the tourists were viewing them) than during the off season (Granquist 
& Nilsson, 2016). However, seals were never observed escaping back into the water due to 
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disturbance from land-based tourism, although they did enter the water when people came 
by boat to get a closer look (Granquist & Nilsson, 2016). 

Although studies confirm that tourists affect the spatial distribution and behavior of seals, 
research in Iceland has found that tourists, while they can be loud while walking to the 
viewing platforms, typically change their behavior once they see the seals (Granquist & 
Nilsson, 2016). This shows that it is not the tourists’ intention to disturb the animals, and 
once they know the seals are present, they quiet down in an attempt to not disturb the habitat. 
Based on this knowledge, a balance between the desire of tourists to view nature and the 
need to protect wildlife can be found by manipulating the behavior of tourists. This would 
also increase carrying capacity of certain wildlife viewing spots. For instance, if visitors are 
asked to be quiet, even before they have a visual of the seals, compliance might increase by 
providing clear explanations behind particular management practices, and in terms that relate 
directly to protecting animals from human impact (Ballantyne et al., 2009). By increasing 
the knowledge and understanding of the visitors to a site, potential negative impacts on 
wildlife could be reduced and could improve the tourism experience (Granquist & Nilsson, 
2016). 

The tourist industry is broad-based and consists of diverse physical activities and areas, as 
well as concepts such as sustainability, carrying capacity, and depletion (i.e. over-tourism). 
Tourism must be managed, and the economic benefits from increased growth must be 
balanced with strategic decisions and management practices that will sustain continued 
growth while protecting and sustaining the environment. This is especially true with respect 
to marine tourism since it is one of the fastest-growing segments of the tourist industry and 
plays such an important role in the Iceland tourism industry. But, in order to sustainably 
manage marine tourism, it is necessary to understand the workings of the industry, and this 
requires a sound knowledge base to draw from for guidance. The remainder of this paper 
will focus on a case study of Eyjafjördur, a fjord in the northern region of Iceland, and a 
major tourism hub for marine activities such as cruise tourism and wildlife watching. The 
following chapter outlines the methodology used for the case study. 
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 Methodology 
A case study approach was used to examine the complex relationship between tourism and 
the marine environment. This approach allowed for an in-depth specific examination of the 
systems involved between the environment, policy-makers, and the tourism industry, as 
discussed in more general terms above. The case study approach is used for this research due 
to its usefulness in explaining, describing, and exploring phenomena, and in looking at 
specific issues of marine tourism in a real-life application, rather than in a theoretical context 
(Crowe et al., 2011). It is also helpful in identifying gaps that exist in existing policy or 
implementation of policy and why a specific strategy might be better than another (Crowe 
et al., 2011). While the case study approach can be limited in the sense that it has a narrow 
scope of study, it provides insights that have implications in a broader sense, making it a 
valuable research tool. This paper focuses on the environmental aspect of marine tourism. 
Eyjafjördur was chosen as the site of the case study as it has a high tourism demand, Akureyri 
is the second largest cruise port in Iceland, and it is home to the natural monuments 
Hverastrýtur and Arnarnesstrýtur. 

There is an ongoing trend of increasing tourism throughout the world. Iceland is among one 
of the newer countries to gain international attention in this industry, and Eyjafjördur is a 
popular tourist destination. The rate of increase in tourism in Iceland exceeds that of most 
other tourist destinations, and Iceland’s small size and isolation mean the impacts of tourism 
on the natural environment are felt throughout the country. Eyjafjördur can enjoy the benefits 
of increased tourism, without prolific negative impacts, with an understanding of the delicate 
balance that must be reached. 

3.1 Conceptual Models 
Both qualitative and quantitative methods were used to investigate global and local trends 
of marine tourism. The literature review was composed by gathering academic articles from 
a variety of sources, either through direct research on digital databases such as Leitir (Leitir, 
2018) and Google Scholar (Google Scholar, 2018), or through articles provided to me by 
authors after personal communication with them about their research. Literature and 
resources regarding legal instruments were reviewed for relevance to the tourism industry in 
Iceland, as well as voluntary guidelines and policy documents. These include the MARPOL 
Convention, the EEA 2018 Monitoring Report, AECO guidelines, The Tourism Road Map, 
and IceWhale. Certification schemes were analyzed as a form of guideline structure that 
might be encouraged more in the future in Iceland. Methodologies and indicators identified 
as significant in the EEA report and conceptual tools discussed above were used as the frame 
of reference in analyzing results and determining future steps that should be taken in Iceland. 
For the case study, data collection was location specific, and was primarily gathered through 
web-based portals to raw statistical data. A simplified of version of the Driver-Pressure-
State-Impact-Response (DPSIR) Framework, which focuses on the drivers, pressures, state, 
and responses aspects of the framework, was used as the primary tool to analyze and present 
results. 
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3.1.1 The DPSIR Framework 

The Driver-Pressure-State-Impact-Response (DPSIR) framework was built on two previous 
environmental frameworks, the Driver- State-Response (DSR) and the Pressure-State-
Response (PSR) frameworks (Tscherning et al., 2012). It has been adopted into policy 
development strategies by environmental agencies around the world, including the United 
States Environmental Protection Agency (EPA) and the European Environmental Agency 
(EEA), and is used to show cause-effect relationships between human systems and the 
environment. The DPSIR framework can be effective in providing policy-makers with a 
roadmap in understanding the current state of the environment and how certain human 
interactions impact the environment, provide insight into where policy is needed, and to 
show the effectiveness and comprehensiveness of existing policy. It is a simple and versatile 
tool, making it a good match for examining tourism impacts and relations to marine systems. 
It is an effective way to share information internationally, utilizing a common framework. 
A simple visualization of a full DPSIR model is shown in Figure 3.1. 

The DPSIR conceptual model 

 
Figure 3.1. (Tscherning et al., 2012). A simple illustration of the DPSIR Framework and 
how each indicator component interacts with the others. Drivers are the cause of a 
phenomenon, pressures, state, and impact stem from the drivers, and responses to those 
pressures and impacts are what will hopefully affect the other components for the future, to 
have less of an effect on the system being investigated. 

DPSIR contains five components, each providing information about a certain aspect of the 
chosen system. Drivers used in this study will mainly be identified based on statistics and 
literature focusing on tourism attitudes in Iceland. Pressures are directly related to the human 
activities that come as a result of the driving forces. The driving forces are considered those 
things that make Iceland, and related marine tourism activities, attractive to tourists, whose 
consumption of such activities exert pressures on the environment, due to demand, 
production, and consumption. Pressures are generally classified into three categories: 
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excessive use of environmental resources, changes in land use, and emissions (Kristensen, 
2004). The state of the environment is a result of pressures, and is a combination of chemical, 
behavioral, physical, and biological conditions (Kristensen, 2004). The changes in these 
states are what constitute impacts. In environmental and sustainability related research and 
analysis, focusing on the components that change the environmentally detrimental trend in 
the cause-effect chain of drivers, pressures, and resulting impacts is fundamental (Giulietti 
et al., 2018). By identifying the detrimental trends, new systems that minimize impacts (i.e. 
responses) can be implemented. The DPSIR model was used in this study to identify 
detrimental trends that can lead to negative impacts on environmental systems in 
Eyjafjördur, analyze current responses to those trends through legislation, public policy, and 
company-based policy, and provide recommendations for improvement that would be 
beneficial for Eyjafjördur, and other areas in Iceland and abroad that suffer similar trends. 
The purpose of this case study was to capture a snapshot of the current situation of tourism 
in Eyjafjördur, and the simplified DPSR model used was a concise method to portray the 
current situation utilizing the tools and resources available during the research period. 

3.2 Observation and Consultations 
The first step in the data collection process involved personal observation and study of 
Eyjafjördur between 5 March - 10 March 2018. The visit was during the off-peak tourism 
season, when many marine tourism operations were not active. This made it difficult to get 
into contact with representatives of whale watching and diving companies in the area. 
However, a tour of the fjord was possible, with observation of how tourist operations such 
as diving and whale watching companies work in the area, and where cruise ships come to 
port. Consultation interviews were conducted with members of the Icelandic Tourism 
Research Centre, the Port Authority manager at Akureyri Port, the Environment Agency of 
Iceland, the Icelandic Marine Research Institute, and Protection of the Arctic Marine 
Environment (PAME), and researchers from University of Akureyri and University of Iceland 
contributed insight and perspective into current research and primary concerns in the 
Akureyri region. All participants were informed of their contributions to this research, and 
have given consent to use their names where applicable.  
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Pictures in Eyjafjördur, Iceland 

 
Figure 3.2. Photos by H. Aumiller (2018) of the study area. Top left: A view of Akureyri from 
the Icelandic Tourism Research Centre; top right: An unused whale watching vessel, waiting 
for the season to begin; bottom left: On the road, a view of Hauganes, a popular location to 
go whale watching in the summer; bottom right: vessels docked to a local port, snowy 
mountains in the background. 

 

3.3 Data Collection and Reporting 
Statistical data was collected through the Icelandic Tourism Board (Ferðamálastofa), 
Stjórnstöð ferðamála, Icelandic Meteorological Office, and IceWhale. Additional data was 
gathered from consultation interviews. Graphics were created using Microsoft Excel 2017. 

3.3.1 Cruise Operations 

Information regarding cruise operations was gathered from multiple sources. Data regarding 
the number of ships and passengers in Eyjafjördur and Reykjavík, for comparison, was 
gathered from Stjórnstöð ferðamála and the Icelandic Tourism Board. Although this portal 
is exclusively in Icelandic (and thus not readily available to international tourists and 
researchers), information pertaining to ship numbers and names per year for the Eyjafjördur 
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region was accessible via the website’s tourist service portal, where information is displayed 
graphically. Graphs showed ship names that visited ports each year in Akureyri, and how 
many times that ship visited. The number of passengers per year was not available on this 
website, so that data was extracted from the annual Tourism Board report on tourism figures. 
The number of ships making port was used to determine the rate of increase or decrease in 
vessels coming into Akureyri, compared to the number of passengers. Reykjavík was used 
as a comparison, as it is the largest cruise port, as well as the capital region, and takes in the 
largest number of tourists each year. A comparison of cruise operations in Akureyri and 
Reykjavík between 2014 and 2017 is shown in Table 3.1. 

Table 3.1. A table compiled with data taken from Stjórnstöð ferðamála and the Icelandic 
Tourism Board, displaying passenger and vessel numbers for Akureyri and Reykjavík over 
the span of four years. This table was used to create a graphic for comparison of cruise 
tourism activity in the two cities. 
Comparison of Cruise vessel and passenger numbers: Akureyri and Reykjavík (2014-

2017) 

 

3.3.2 Wildlife Tourism 

Due to the timing of the visit to the study site, little data was gathered in person pertaining 
to wildlife marine tourism. This is because most operations were still closed due to the off 
season. The majority of information was obtained through email correspondence with 
researchers in the months following the initial visit. Special attention was paid to whale 
watching and cruise operations, as those are more prominent in Eyjafjördur. However, 
information was also obtained regarding scuba diving operations in relation to management 
of protected marine areas, as the hydrothermal vents in the area provide unique diving 
opportunities for tourists. 

Whale Watching 

Data and information regarding whale watching was gathered from a variety of sources. 
There is little to no available research data pertaining to whale watching exclusively in 
Eyjafjördur, so studies performed in the neighboring Skjálfandi Bay, Húsavík, were used to 
examine whale behavior due to whale watching operations. Stjórnstöð ferðamála also 
provided whale watching passenger numbers for both Faxaflói (Reykjavík) and Eyjafjördur. 
Faxaflói is one of Iceland’s biggest whale watching operation locations, and so provided a 
good comparison for Eyjafjördur operations. Marianne Rasmussen, research professor at the 
University of Iceland’s Research Center, Húsavík, was invaluable in providing information 
and resources. Information taken into consideration from other research pertained to whale 
behavior, such as dive times, feeding habits, calling signals, and movement patterns that 
might be affected by whale watching vessels. The monitoring of the IceWhale code of 
conduct was also analyzed. The collected data was used to examine the response of Icelandic 
agencies to tourism threats on the environment, including implementing guidelines which 
should be followed through with compliance by participating parties and monitoring by the 
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implementers. This data analysis will determine which guidelines were implemented and 
why, and how effectively they are being adhered to. 

Seal Watching 

Similar to whale watching, there is no direct data available regarding seal watching 
excursions in Eyjafjördur. However, this is a relevant marine tourist activity that takes place 
in the region, and so research for other areas of Iceland was used to examine the current seal 
watching industry. Sandra Granquist from the Icelandic Seal Center and the Institute of 
Freshwater Fisheries has done extensive research on seal-watching tourism in Iceland. The 
research she participates in is interdisciplinary, and her information and data were invaluable 
in supplementing information about other wildlife tourism activity in Eyjafjördur, and to 
establish a comprehensive picture of the situation in the fjord in relation to the environment 
and tourism. 

Scuba Diving 

There has not been much research done into the hydrothermal vents found in Eyjafjördur, 
and since many hydrothermal vents are found in deep-sea areas, and the vents found in 
Eyjafjördur are one of only two shallow-water vents found in the world (Vistey, 2018), there 
is not much information on potential impacts from tourism activities related to dive trips. 
Strýtan, the sole dive center, has an agreement with the Environment Agency of Iceland, 
which gives it the ability to dive around the vents, in return for submitting data, such as how 
many divers go down, how close divers get to the vents, and any changes seen in the vents. 
Prior research pertaining to environmental dive risks have been analyzed in order to gain an 
understanding of how underwater activity can harm fragile ecosystems. This information 
will be used to develop proactive guidelines to prevent negative impacts from affecting the 
vents. 
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 Policy Tools 
This chapter focuses on the frameworks, both legal and voluntary, that exist and are 
applicable to marine tourism in Iceland. Some policies that are implemented and enforced 
by law do not strictly pertain to tourism, but rather more broadly, such as to emissions and 
waste from shipping. Other policies, which are specifically tied to tourism, are mostly 
voluntary. However, voluntary guidelines and policies are not necessarily ineffective, and 
this chapter will examine which policies, mandatory and voluntary, are used in Iceland, and 
how they can be used to mitigate impacts on the marine environment. 

4.1 The MARPOL Convention 
While there are not many regulations specifically directed at tourism, tourism entities are 
still subject to national and international regulations that affect their practices. Cruise 
operators, for example, are required to adhere to The International Convention for the 
Prevention of Pollution from Ships (MARPOL). MARPOL was first adopted by the 
International Maritime Organization (IMO) in 1973, and is the primary international 
convention for the prevention of pollution of the marine environment by ships (IMO, 2018). 
MARPOL contains six Annexes, focused on the prevention and minimization of pollution 
from ships. It is significant for examination into air quality, specifically during cruise season, 
and implementation of monitoring systems to determine if cruise ship emissions are within 
acceptable parameters. Figure 4.1 is a summary of the six MARPOL annexes and their 
amendments. Non-compliance with requirements set forth in MARPOL can result in 
sanctions imposed by the governing state. However, non-compliance can only be ascertained 
through vigilant monitoring of cruise ship practices, which in large part falls to the host 
countries. In the Icelandic context, it is imperative to examine what forms of monitoring are 
in place to track the emissions and pollution levels of cruise ships in Icelandic ports. 
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MARPOL Annexes I-VI 

Figure 4.1. (IMO, 2018). The six MARPOL Annexes that govern pollution, waste and 
emissions from ships, including passenger vessels like cruise ships. Cruise corporations that 
enter zones that adhere to MARPOL are required to comply. However, compliance can only 
be determined through vigilant monitoring by the host countries. 

4.1.1 Shipping Regulations and Monitoring 

The Icelandic Transport Authority adheres to the MARPOL convention and is responsible 
for all affairs concerning maritime traffic and services, including setting regulations 
regarding navigation, safety, and monitoring. The Minister for maritime affairs is responsible 
for the Authority, while the maritime administration carries out implementation of 
regulations. International instruments over a variety of areas are upheld under the regulation 
on the Maritime Traffic Service and Vessel Traffic Monitoring, including IMO and 
MARPOL standards regarding the prevention of pollution, and apply to all ships, including 
cruise vessels, operating within the Icelandic economic zone, unless otherwise stated 
(Icelandic Transport Authority, 2013). This regulation also requires the use of automatic 
identification systems (AIS) to be fitted on all ships, which must be maintained at all times 
unless other international protocol protects navigation information. Passenger ships must be 
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fitted with long-range identification and tracking systems (LRIT) when coming to port in 
Iceland. As part of this regulation, Iceland is a member of the SafeSeaNet, which is the 
European electronic reporting and information system for vessel traffic (EMSA, 2018). 
Through this database, LRIT, AIS, and other maritime data throughout Europe is gathered 
and stored and can be used to determine ship traffic and impacts by member states and 
outside parties upon request for research. While this does not pertain directly to 
environmental management, information from this database could be utilized to create 
comprehensive port readiness programs, or to add to the growing body of information 
pertaining to maritime management. The spatial data compiled by these systems is useful in 
marine management strategies, and is a good example of internationally comprehensible data 
that can be used by other agencies, such as the European Environmental Agency (EEA). 

4.2 Association of Arctic Expedition Cruise 
Operators (AECO) 

AECO is an international association whose main objective is to ensure that cruise tourism 
in the arctic operates with care and consideration for sensitive arctic environments (AECO, 
2018). Compliance is voluntary, but members of AECO are required to act in accordance 
with international and national laws and regulations, such as MARPOL and the Icelandic 
shipping regulations and monitoring requirements, as well as additional guidelines 
implemented by the organization. Guidelines cover topics such as wildlife encounters, 
cleanup guidelines, visiting operational practices, biosecurity guidelines, site guidelines, and 
other community-based guidelines. The AECO resource page also contains links to research 
and meteorological data regarding arctic landscapes and ice status throughout the arctic. 
While AECO doesn't have legislative authority to enforce the international regulations and 
guidelines required of its members, cruise operators are constantly considering their 
reputations, and seek positive feedback from the host communities they visit, both from the 
port and locals, and from their passengers (P. Olafsson, personal communication, 24 August 
2018). Accordingly, cruise companies that become members have shown a willingness to 
conform to environmental standards. 

4.3 EEA Reporting Mechanism 
Iceland is one of 33 members of the EEA, an agency of the European Union. The EEA’s 
primary objective is to provide sound information on the environment, applicable to all 
members and cooperating countries (EEA, 2018). Figure 4.2 shows a map of member and 
cooperating countries. It is a major source of information for developing, adopting, 
implementing, and evaluating environmental policy (EEA, 2018). Information pertaining to 
environmental management is diverse and versatile, providing a valuable collection of data 
and management tools for member countries to utilize. The EEA depends on three main 
elements to remain a main center of information and learning across Europe: Strong 
institutional cooperation across national, regional, European, and international levels, agreed 
common content - data, information, indicators, and analysis, and shared infrastructure, 
standards, and tools (EEA, 2018). Without these common elements across the member 
countries, gathering useful and reliable data, as well as developing effective management 
tools, would be impossible. 
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Map of EEA member states 

Figure 4.2. (EEA, 2018.) Illustration of all member states of the EEA, shown in green, and 
cooperating states, shown in blue. There are thirty-three member states, including Iceland, 
and six cooperating states. 

In 2018, the EEA released a report focusing on tourism management, shedding light on some 
of the primary environmental and social challenges, and providing tools and case study 
examples for adapting to the recent trend of surging tourism numbers. As an agency devoted 
to the collection and utilization of data for environmental management, the report highlights 
the lack of environment related policies in the tourism industry, emphasizing that the lack of 
initiative negatively affects data collection and availability, which will have grave 
consequences for the environmental impact of tourism on regional, national, and 
international scales. (Giulietti et al., 2018.) To remedy this, the report used a DPSIR 
framework to assess the main priority data sets, and to develop indicators which cover a 
range of tourism related aspects, such as biodiversity disturbance, attractiveness, and 
adoption of environmental certification schemes. 

Surveys conducted for the report on consumption attitudes show the importance of 
protecting the environment, as well as highlight the impact choices have on the environment 
from the tourism industry. Figure 4.3 illustrates how touristic decisions and attitudes affect 
the environment. This type of information can be used to develop marketing strategies to 
direct tourists to spend their time and money on more sustainable options. 
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Holiday Decisions of Travelers and Environmental Impacts

 
Figure 4.3. (Budeanu, 2007). Conceptual model outlining the choices of tourists and their 
environmental consequences. Each choice has impacts on multiple environmental systems, 
sometimes one that consumers wouldn’t even consider. 

Surveys suggest that traveling is not perceived as a way to protect and improve the 
environment, and that while 70-80% of tourists reported high levels of concern for the 
environmental impacts of tourism, only 10% made purchasing decisions based on this 
concern (Giulietti et al., 2018). This is significant for assertions about whale watching and 
other wildlife tourism activities that claim to increase awareness for environmental issues. 
While visitors may claim awareness and concern for such issues, it doesn’t seem to make 
enough impact to change their travel habits. These types of survey results can be used to help 
tourism operators direct their marketing efforts and tourism activities toward more 
educational and sustainability functions, which would foster long-term industry growth and 
perhaps minimize negative environmental impacts. 

According to UNEP and UNWTO statistical modeling, if the tourism industry progresses 
“business-as-usual (BAU),” meaning growth increases at its current rate with no new 
management strategies, greenhouse gas emissions will increase by 131% in the next 100 
years,  whereas  if there  is  an  improvement  in  resource  efficiency,  CO2  emissions  can be 
reduced by 52% (UNEP & UNWTO, 2012). Many EU initiatives targeting sustainability in 
tourism still rely on voluntary participation of stakeholders (Giulietti et al., 2018), but data 
is available that can be used by those stakeholders to change the consumer behavior of 
tourists to match their environmental concerns. Providing more eco-friendly tourism options 
will help channel the tourism industry in a more sustainable direction. 

There are schemes to encourage tourism operators to provide eco-friendly options. One such 
scheme is through eco-certification programs, such as the Blue Flag program, which is used 
in coastal tourism destinations, and already has significant international presence and 
acceptance (Giulietti et al., 2018). Blue Flag certifications are awarded to coastal tourism 
operators (e.g. boat-based wildlife watching) that make a special effort to protect the 
environment. Operators must reapply for certification every year, and the criteria they must 
meet includes strict standards in areas such as environmental management, safety and 
services, environmental education, and responsible tourism (Landvernd, 2018). Schemes 
such as this can be viewed as a good booster for eco-tourism and sustainable development, 
hand-in-hand with environmental protections. 

The EEA’s efforts show that cooperative efforts by EEA members (and others) to collect 
and report internationally comparable data on tourism can significantly help overcome the 
obstacles and challenges associated with tourism management and sustainability. 
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4.4 The Tourism Road Map 2015-2020 
In Iceland, the legal framework related to tourism is complex, haphazard, and reaches into 
every sector of the economy, making organization of the tourism sector unclear. (Ministry 
of Industries and Innovation, 2015). To address these challenges, and support the successful 
development of tourism, a long-term tourism strategy that emphasizes sustainable 
development, known as the Tourism Road Map, was implemented. (Ministry of Industries 
and Innovation, 2015.) The Road Map highlights seven targets of focus for the coming years: 
a coordinated management of tourism, a positive visitor experience, reliable data, nature 
conservation, skills and quality, increased profitability, and a better distribution of tourists 
(Ministry of Industries and Innovation, 2015). The goal of the Road Map is to strengthen 
each of these areas in order to benefit local communities that rely on tourism, and the tourists 
who come for the natural and cultural aspects of Iceland, as well as to strengthen and ensure 
a sustainable environment. Although the portions of the Road Map that pertain to 
environmental protections and sustainability are of most interest here, all sectors and goals 
addressed in the Road Map are interrelated, and initiatives and policies applied to one will 
also affect others. It is therefore necessary to understand the overall provisions and purposes 
of the Road Map to understand how the environmental concerns fit within the overall policy. 

The Tourism Task Force was created to oversee the development of these targets, and to find 
solutions in collaboration with government administrations and municipalities (Ministry of 
Industries and Innovation, 2015). The Task Force seeks to assist associated industries in 
recognizing the need to collect comparable data and develop streamlined policies and 
regulations that are understandable and structured for use across industries and 
internationally. This will be difficult, as the EEA reported that “coordination and cooperation 
between the government institutions responsible for tourism and environment-related 
policies on the one hand, and national statistical institutes on the other, has rarely been 
observed at the national level” (Giulietti et al., 2018, pg. 21). No tangible results could be 
found within the research period, but the Task Force is moving forward in its efforts to 
strengthen and streamline existing systems and develop new monitoring tools to expand 
visitor experiences without sacrificing environmental protections. It is anticipated that its 
efforts will eventually lead to increasing environmental and social carrying capacities at 
popular destinations. 

4.4.1 Roadmap Targets 

Most of the targets addressed in the Road Map are important to the success of the tourism 
industry in general, but do not specifically address environmental concerns. Coordinated 
management of tourism requires consensus across industries in the oversight of operations, 
creation, implementation, and management of measures and risk management (Ministry of 
Industries and Innovation, 2015). Positive visitor experience is tied to increased profitability 
because positive visitor experiences makes a region a more desirable tourist destination. The 
skills and quality target facilitates positive visitor experience and increased profitability, as 
the Task Force’s goal is to provide training and education for tourism guides and workers to 
create a safer environment for visitors, and provide knowledgeable workers that can answer 
questions and provide meaningful context to tours. Reliable, comparable data is essential to 
understand the state of tourism systems, both nationally and for international collaboration 
efforts, and to develop and implement effective measures and strategies that target specific 
areas (Daniels & Walker, 2001). The distribution of tourists is of interest for the future 
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development of tourism in Iceland since heavy tourist arrivals in the most popular locations, 
and less arrivals everywhere else, strains the environment and the local community in ways 
that could be minimized if visitors were more evenly dispersed throughout the country. 
Carrying capacity of overall tourist arrivals could increase, and thereby benefit the economy 
and towns relying on tourism. Accessibility and transport are a big part of this (Ministry of 
Industries and Innovation, 2015). These targets apply to all aspects of the tourism industry, 
and indirectly influence the marine environment. 

The only target set forth in the Tourism Road Map that is specifically targeted toward 
environmental awareness is the stated goal of nature conservation. The Map’s first goal is to 
have national parks, nature reserves, and public land under a joint administrative system, 
supplanting the three current institutions. This would ensure efficient administration and seal 
gaps in regulatory policy that prevent solid conservation practices and better operating 
conditions. A priority is to ensure that tourism operators and agencies use national resources 
in the spirit of the United Nations World Tourism Organization’s (UNWTO) definition of 
sustainable tourism and the International Union for the Conservation of Nature’s (IUCN) 
guidelines regarding tourism in protected areas. Figures 4.4 and 4.5 display the protected 
areas management plan and guidelines taken from the IUCN. Another of the Road Map’s 
goals is to focus on nature and heritage conservation, sustainability, service, and land 
maintenance and development (Ministry of Industries and Innovation, 2015). A final goal for 
the nature conservation target is improvement in all principal areas in Icelandic nature that 
come under strain as a result of tourism, which should be implemented by 2020. 

IUCN protected areas management plan 

 
Figure 4.4. (Eagles et al., 2002). Protected areas management plan from the IUCN. Outlines 
the objectives and priorities when developing plans. Based on questions such as where are 
we going?, how?, where are we now?, what needs to happen?, and are adjustments 
required? Development of plans is a cyclical process. 
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IUCN guidelines for sustainable tourism 

 
Figure 4.5. (Eagles et al., 2002). Guidelines for sustainable tourism from the IUCN. 

Although the Road Map does not focus on these goals, and there is not much data or other 
information related to the identification, pursuit or implementation of the nature conservation 
goals, the success of the other targets set forth in the Road Map will undoubtedly lead to the 
success of the nature conservation target and its underlying goals. For example, a more even 
distribution of tourists will put less strain on sensitive ecosystems. This will lead to a more 
positive visitor experience and increased profitability; properly skilled and trained tourism 
employees can add to the positive visitor experience by providing meaningful explanations 
and training regarding sustainability of delicate environments; Reliable data can be used to 
identify the areas put under heavy strain; and coordination with governing bodies will 
facilitate faster, streamlined action to address concerns and environmental issues that arise. 

4.5 Iceland Tourism Strategy 2011-2020 
In 2011, Iceland developed a new tourism management strategy, called the Iceland Tourism 
Strategy 2011-2020, which was created from the context of the OECD’s Green Growth 
Strategy. The Green Growth Strategy focuses on economic growth and development while 
ensuring that environmental services and resources that we rely on are not sacrificed (OECD, 
2018). The strategy’s key work areas are consumption, innovation and the environment, 
economic policies to foster green growth, environmental policy tools and evaluation, 
fisheries, greening cities, regions and communities, green growth and development, greening 
energy, greening jobs and skills, greening transport, sustainable agriculture, and sustainable 
development goals (OECD, 2018). The Green Growth Strategy is not catered to tourism 
development, but since tourism is so interconnected with industries from every sector, 
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incorporating these general sustainability goals into tourism strategy is reasonable and 
essential. There is not much evidence of the Iceland Tourism Strategy 2011-2020 today. 
Although it still exists, most of its principles and goals seem to have been subsumed into the 
Tourism Road Map. 

4.6 Voluntary Guidelines for Best Practices 
There are also some voluntary code of conduct guidelines for nature-based tourism that have 
been developed to address studies showing that human-ecosystem interactions in wildlife 
tourism create short-term negative impacts on local species (Blair et al., 2016; Bollhorn & 
Jørgensen, 2018; Cassini et al., 2004; Cunningham et al., 2012; Erbe, 2002; Granquist & 
Nilsson, 2016; IceWhale, 2015; Rasmussen et al., 2016). Consistent short-term disturbance 
could lead to long-term behavioral changes, such as displacement and overall decreased 
fitness (Weinrich & Corbelli, 2009). Within the tourism industry, which generally lacks 
targeted regulations and laws regarding tourism practices, voluntary codes of conduct can be 
an effective way to direct behavior towards a more sustainable, non-detrimental path. The 
Wild North Project and the IceWhale Code of Conduct are two examples that have recently 
been used in Iceland. 

4.6.1 Wild North Project 

The Wild North Project was a multinational project created and organized by the Icelandic 
Seal Centre to research the effects of tourism on wildlife and create a set of guidelines and 
advice for tourism operators, visitors, and locals (Selasetur Islands, 2018). A trial Code of 
Conduct was created in 2011, along with a pilot site for implementation. Although it was 
never officially distributed, it is still available on the Icelandic Seal Centre’s website and can 
be used by any tourism operator. 

For land-based tourism, the Wild North emphasizes that it is everyone’s responsibility to 
create the least amount of disturbance as possible, and to move slowly and talk quietly. The 
guidelines suggest always staying on marked paths whenever possible. Other guidelines, 
such as avoiding the flash on a camera, not approaching too closely, backing away from a 
disturbed animal, are also included (Selasetur Islands, 2018). 

For boat-based wildlife tourism, guidelines include avoiding throwing objects at animals, 
approach from an appropriate direction, stay a respectful distance from the animals and let 
the animals approach you, and limit the time spent near an animal (Selasetur Islands, 2018). 
This will not only minimize negative impacts from an encounter, but also increase the 
number of visitors that can visit a site each day. If one boat goes in close for a viewing at a 
time, it is less likely to disturb the animal than if it were being surrounded by multiple vessels 
at once. The principles of the Wild North Project helped establish another code of conduct, 
IceWhale, targeted for the whale watching industry. 

4.6.2 IceWhale 

The Icelandic Whale Watching Association (IceWhale) is a nonprofit organization 
comprised of whale watching tour operators throughout Iceland. In recognition that there are 
limited regulations and mechanisms in place to monitor the whale watching operations in 
Iceland, IceWhale released a code of conduct, developed from The Wild North Project, to 
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help facilitate sustainable whale watching. The guidelines were developed by taking into 
consideration all that it is currently known about whale behavior, and drawing from other 
whale watching operations around the world (IceWhale, 2015). IceWhale’s code of conduct 
aims to promote the welfare of whales and ensure the best possible encounters for tourists. 
IceWhale aimed to develop the best methods of approaching whales, using the best available 
information, and also increase development, understanding, and awareness of appropriate 
whale watching practices (IceWhale, 2015). 

It is important to note, however, that IceWhale makes several qualifications, namely that 
these are the minimum standards for IceWhale members, that the code of conduct is subject 
to change to maintain its relevance as better understanding of whale interaction develops, 
and that these codes are voluntary, not law-binding. In the end, while IceWhale encourages 
these practices to be followed, it is ultimately up to the operator of the vessels to decide on 
which actions to take when on the water. 

IceWhale Code of Conduct approach zones 

Figure 4.6. (IceWhale, 2015). Illustration from the IceWhale Code of Conduct, visualizing 
each zone of approach, distance from whale in each zone, how the vessel should approach, 
and the speed of approach. 
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The IceWhale code of conduct is divided into different sections, each relating to certain 
zones as a ship approaches a whale. Figure 4.6 below outlines the different zones and the 
distances between the ship and the whale. In every zone, it is essential to assess whale 
behavior during interactions, whether searching, approaching, or viewing, in order to allow 
the whales to interpret boat behavior and acclimate to its presence (IceWhale, 2015). 

• In the Searching Zone, a ship is still searching for whales to approach. 
Guidelines include keeping a lookout for possible whale sightings, while 
remaining in contact with other vessels in the area. From this zone onward, 
sudden bursts of speed or noises are discouraged. 

• In the Approaching Zone, it is encouraged to try and keep a distance of 300 
meters, and get closer with time as the whale acclimates. This is also when the 
main propeller should be turned off to minimize noise pollution and 
disturbance. It is also encouraged to approach the whale correctly, never 
from directly in front, where a whale cannot see. If another vessel is in the 
approaching zone, wait to approach until that vessel is finished with the 
encounter. Encounters should not last longer than 20- 30 minutes, as other 
vessels might be waiting to approach. This will also minimize 
overcrowding. 

• The Caution Zone is described as the zone in which the whale dictates the 
encounter. A vessel should never purposely move within 50 meters of an 
individual, but if a whale decides to come closer to the vessel, keep the 
propeller off and wait until the individual moves away before moving to 
another area. 

The IceWhale code of conduct is relatively new, implemented in 2015, and so effectiveness 
of the guidelines and level of compliance from participating companies have not been 
evaluated. There are many other variables not discussed in the code, such as weather and the 
geographical differences between habitats, but as the pool of information on this subject 
grows, the code of conduct will change and adapt to reflect those new developments. 
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 Results: The Case Study 
This paper focused on the environmental impacts of tourism on the marine environment, and 
used the Eyjafjördur region of Iceland as a case study to delve into the issues discussed in 
the previous chapters. The case study provides a localized perspective of how general 
concepts and tourism-related challenges are applied in a specific, authentic setting. 
Following the case study, a DPSIR model was created to analyze the relationships between 
tourism and the marine environment on a multi-sectional scale (Figure 5.1). 

DPSIR Model for Eyjafjördur, Iceland 

 
Figure 5.1. DPSIR Model by H. Aumiller (2018) portraying the drivers, pressures, state, 
impacts, and responses relevant to marine tourism in Eyjafjördur, Iceland. Each 
component’s attributes were selected based off results from the case-study and theoretical 
concepts discussed in chapter 2. 

Drivers of tourism influence the outcomes of the other components of the model. The more 
desirable a region, the more pressures will be put on the environment, impacts will be more 
severe, and further responses will be required. The drivers, pressures, state, and responses 
identified in the model will be discussed in the following sections of results. Impacts were 
not the focus of this study as it pertains to changes in the environmental systems from the 
current state, which would be research to consider for further studies. 
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5.1 Driving Forces of Marine Tourism 
The driving forces behind tourism in Eyjafjördur are what bring tourists to the region. 
Branding strategies, tourism opportunities, location, and climate are all important factors 
when considering Eyjafjördur as a destination. 

Eyjafjördur is a long, narrow fjord in the north region of Iceland, and is characterized by 
steep mountains on either side. Akureyri is the largest urban area in Eyjafjördur, and is the 
second largest urban area in Iceland, after the Reykjavík Capital region. It is positioned on 
the west side of the inland end of Eyjafjördur, at the coordinates of 65°41’N 18°06’W 
(Cruise Akureyri Iceland, 2018). Akureyri has a population of approximately 18,800 and a 
land area of 48.26 mi2 (World Population Review, 2018). Figure 5.2 shows a map of Iceland, 
along with Eyjafjördur and its relevant communities. Akureyri is highlighted by a red point, 
with other urban areas highlighted in orange. The areas in orange are included because while 
most cruise ships dock in Akureyri, whale watching and other wildlife tourism excursions 
operate from four ports throughout the fjord. 

Map of the study area: Eyjafjördur, Iceland 

 

Figure 5.2. (Google Maps, 2018). Left: A satellite image of Iceland, taken from Google 
Maps. The red box indicates Eyjafjördur, the area of study. Right: A close up satellite image 
of Eyjafjördur, highlighting the main urban communities along the fjord. Akureyri is in red 
as it is the main urban area, where cruise ships and whale watching excursions dock and 
embark, as well as Hjalteyri, Hauganes, and Dalvík communities, which have additional 
excursions on the water, such as whale watching or diving. 

Observation data from the Icelandic Meteorological Office (Icelandic Met Office, 2018) 
shows that Akureyri is well shielded from high winds due to the mountains surrounding the 
fjord. In fact, Eyjafjördur, particularly the area around Akureyri, has one of the warmest 
climates in Iceland, despite the fact that it is only 100 km from the Arctic Circle (Oladottir, 
2017). Figures 5.3, 5.4, 5.5, and 5.6 show time series of meteorological data from the weather 
station near Akureyri, from June 2017 - June 2018, depicting total precipitation, cloud cover, 
sunshine hours, and wind speed averages per month. Figure 5.7 shows the average 
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temperature per month. Although the average temperature drops below 0°C in the winter 
months (November - January), the average remains around or above 0°C, with the highest 
averages in June - August, which is in the peak tourist season. The only month that sees no 
sunshine is December, while the summer months see a lot of sunshine. Cloud cover is 
relatively high, but the highest wind speed average was 3.5, which corresponds to a gentle 
breeze on the Beaufort scale (National Weather Service). These all indicate good conditions 
for tourist activities on the water. 

Figure 5.3. Total precipitation in Akureyri between June 2017-June 2018. Precipitation is 
measured in millimeters, and shows a peak in November, which is not during peak tourism 
season. 

Figure 5.4. Cloud cover is measured in Oktas, meaning in fractions of eight. A cloud cover 
of 0/8 would indicate clear skies, and cloud cover of 8/8 would indicate complete cloud 
cover. Akureyri has a fairly high level of cloud cover, hovering steadily in the 5-7 range. 
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Figure 5.5. Sunshine hours have extremely high peaks in the summer, during the 24-hour 
daylight cycle, but extremely low peaks, at 0 hours of sunshine, during the winter. The sun 
is not able to pierce above the mountains in the height of winter, leaving Akureyri with no 
sunshine hours. 

Figure 5.6. Wind speed in Akureyri, measured in meters/second. According to the Beaufort 
scale, wind speeds in Akureyri are relatively light, never getting above the “gentle breeze” 
level of the scale. The mountains surrounding the fjord provide protection against harsh 
winds. 
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Figure 5.7. Akureyri temperature averages in Celsius. While it doesn’t get very warm in the 
summer, with the highest being below 14 degrees, it stays relatively mild in the winter, 
especially considering its proximity to the Arctic Circle. 

Akureyri has three cruise berths, Oddeyrarbryggja (200 m length, with a 350 m maximum 
ship length), Tangabryggja (170 m length, with a 300 m maximum ship length), and 
Torfunefsbryggja (100 m length, with a 100 m maximum ship length). There is also an 
anchorage point at sea located at 65°40’9”N and 18°04’04”W for cruise ships that are too 
large to dock in port (Cruise Akureyri Iceland, 2018). Cruise ships will dock further out and 
take boats into harbor. Each year, The Eyjafjördur region sees an increase in cruise ship 
operations, which will be discussed further in section 5.2.2, regarding pressures and state of 
the tourism industry and the environment in Eyjafjördur. 

Port of Akureyri 

 
Figure 5.8. (Cruise Iceland, 2018). Two large cruise vessels at port in Akureyri show the 
large cruise ships dominating the small harbor town. 

There are four whale watching operations in Eyjafjördur: Whale Watching Akureyri, which 
is located in downtown Akureyri, North Sailing, located in Hjalteyri, Whale Watching 



48 

Hauganes, in Hauganes, and Arctic Sea Tours Whale Watching, located in Dalvík. Figure 
5.9 shows the location of each whale watching company in Eyjafjördur. 

Whale watching companies, Eyjafjördur 

 
Figure 5.9. (IceWhale, 2018). Whale Watching operators that are members of IceWhale. 
Whale Watching Akureyri (Akureyri), North Sailing (Hjalteyri), Whale Watching Hauganes 
(Hauganes), and Arctic Sea Tours (Dalvík). 

Twenty-three species of whales can be found in Eyjafjördur, and IceWhale boasts a 90% 
success rate for whale watching tours in the summer (IceWhale, 2018). Most of the whale 
watching takes place in the summer peak season, with little opportunity for such activities 
in the winter. As seen in Figure 5.5, above, December sees 0 sunshine hours, so the chances 
of seeing whales are extremely low. The migration patterns of the whales also play a 
significant role in actual observations, and a decreased presence of whales during winter 
lowers the chances of successful viewings in the winter. In addition, there is only one road 
that runs alongside Eyjafjördur, and in the winter months there is plenty of snow cover to 
dissuade tourists from venturing too far without a tour guide. 
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Whale watching operations: March 2018 

 
Figure 5.10. Images taken by H. Aumiller (2018) while on site in Eyjafjördur in March 2018. 
Whale watching companies are closed for the season, and snow still covers the landscape. 

Eyjafjördur is also home to Hverastrýtur í Eyjafirði, a natural monument for the 
hydrothermal vents which are found there. Figure 5.11 below is a picture of an information 
poster about the vents, taken in March 2018 in Hjalteyri, outside of the peak tourist season, 
when the whale watching operations were closed. 
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Hydrothermal Vents 

 
Figure 5.11. Information post for the geothermal vents, located in Hjalteyri. The sign 
demonstrates how far down the vents are, the history and story behind the vents, and how 
the dive excursion works. 

Strýtan dive center is located in Hjalteyri, and offers diving excursions to view the 
hydrothermal vents. It is the only diving operator in Eyjafjördur, and its main diving activity 
is to go down and view the vents and learn about the local habitats surrounding them. It 
collects and reports information about the number of divers and the condition of the vents, 
but it is not certain how or to what extent the reported information is accurate, or how it is 
used in the management of tourist activity. 

In 2016, the Northern region, which includes Eyjafjördur and the neighboring bay of 
Húsavík, brought 50.2% of all international tourists to the region, making it the third most 
popular region in Iceland for tourists to visit. Much of this tourist activity involved marine 
wildlife viewing activities. Figure 5.12 shows the number of tourists, in percent, that visited 
each region of Iceland. 
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Percentage of visitors in each region of Iceland, 2016 

Figure 5.12. (Ferðamálastofa, 2016). Taken from the Tourism figures in Iceland. Figures 
represent numbers from 2016. The northern region, including Eyjafjördur, which is also the 
second biggest area in Iceland, draws over half the tourism population during the year. 
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5.2 Pressures and Current State of the Marine 
Environment 

5.2.1 A Growing Tourism Economy 

The Tourism Task Force set out to increase the economic value of tourism in Iceland, while 
at the same time providing sustainable management options for both operators and tourists. 
The Task Force focused on branding, distribution of tourists, and ways to streamline the legal 
framework addressing tourism activities. Clearly, the economic value of tourism has 
increased, as shown in Figure 5.13. 

 
Figure 5.13. (Statistics Iceland, 2018). Monetary export values of marine products, 
manufacturing products, and revenue of foreign travelers between 2013-2018 are 
represented in this graph. The upward spikes in foreign traveler revenue can be attributed 
to peak tourism season, where the low points are during the off season. The graph shows a 
recent trend of traveler revenue out-competing Iceland’s other two main exports, even 
during the off-season. 

Over all of Iceland, revenue of foreign travelers has been higher than other main exports in 
the country. Since the first quarter in 2016, foreign traveler revenue has had higher earnings 
even in the off-peak season. Between 2016-2018, you can see slight increases during the off- 
peak season and peak seasons. Revenue, at least for now, is steadily increasing with time, 
while exports of marine and manufacturing products remain relatively constant. Due to the 
lack of region-specific data, however, it is difficult to discern how much foreign traveler 
revenue is generated in the Eyjafjördur region. 

Figure 5.14 shows the increase of visitors to Iceland per month in percentage from 2014 - 
2016. Every month has seen an increase in the number of visitors. December in particular 
shows a dramatic increase in visitors, rising from a 32% increase from 2014-2015 to a 76% 
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increase between 2015-2016. This shows that the distribution of tourists is shifting more 
towards a year-round trend, rather than a seasonal trend. However, it is clear that there is 
little to no marine tourism opportunities outside of the peak of tourism season. While in 
some areas whale watching can be scheduled year-round, in Eyjafjördur it remains a seasonal 
activity. This has to do with sunshine hours as well as whale migration patterns. Similarly, 
cruise ships don’t start arriving in Eyjafjördur until late Spring. As a result, it is unclear how 
much marine tourism will expand in the Eyjafjördur region, although some whale watching 
companies, such as Elding (parent company to Whale Watching Akureyri) have begun to 
use their boats to offer northern lights tours in the winter (Elding, 2018). More distribution 
of tourism into the Eyjafjördur region would assist in creating a consistent data pool, and 
potentially relieve pressures from other areas of Iceland that are congested in the winter.  

 
Figure 5.14: Adapted from (Oladottir, 2017). The increase of visitors to Iceland between the 
years 2014- 2016, showing percentage of increase per month. There has been an overall 
increase, with dramatic increases in winter tourism as activities, flights, and weather 
become more accessible and accommodating. 
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5.2.2 Cruise Passengers and Vessels 

Passenger and vessel numbers have been steadily increasing in the region. Reykjavík was 
used as a comparison to Akureyri as it is the largest cruise port in the country, and has a 
significantly higher population and land area than Akureyri. Figure 5.15 below shows the 
number of vessels over a four-year period, as well as the number of passengers. 

Figure 5.15. A combination bar/line graph showing the number of cruise passengers and 
vessels coming into Reykjavík and Akureyri harbors. Akureyri passengers are marked on the 
blue bar graph, and vessel numbers on the blue line graph. Reykjavík passengers are 
represented in red, passengers on the bar graph, vessels on the line graph. 

A steady increase in vessels can be seen each year on the graph. Interestingly, there was a 
slight decrease in passenger numbers between 2014, 2015, and 2016 in Reykjavík, and 
between 2014 and 2015 in Akureyri, despite an increase in vessels. This shows that while 
the number of ships continues to rise, smaller ships with less passenger capacity are 
becoming more frequent. However, both Reykjavík and Akureyri show significant increases 
in passengers and vessels between 2016 and 2017. In Akureyri in 2017, there were 109,365 
passengers to 124 vessels compared to Reykjavík, which took in 128,094 passengers to 134 
vessels (Stjórnstöð ferðamála, 2018). Despite the size difference of the two areas and 
differences in infrastructure capacities, both harbors dock a similar number of vessels and 
passengers, with Reykjavík docking 10 more ships in 2017 than Akureyri. 

In addition, there are currently 27 cruise companies that are members of AECO, which 
operate approximately 47 cruise ships. Using data sets available from Ferðamálastofa, it was 
calculated that 13 of these ships have docked in Akureyri harbor. Over the last four years, 
these 13 ships have docked 43 times. In 2017, ships certified by AECO accounted for 11% 
of the 134 ships that docked. 
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5.2.3 Air Quality 

There is one air quality station in Akureyri, which until recently was stationed inland from 
the fjord. Now, it is stationed near to the port where cruise ships dock. Four different 
emissions are measured: particulate matter (PM10), sulphur dioxide (SO2), nitric oxide 
(NO), and nitrogen dioxide (NO2). Figure 5.16 depicts the results of these measurements 
from the period February 2018 - August 2018. 

Air quality measurement in Akureyri, February 2018 - August 2018. 

Figure 5.16. (Umhverfisstofnun (a), 2018). Readings of four types of emissions in Akureyri, 
for the period between 15 February 2018 - 27 August 2018. The new location of the air 
quality station prevented readings from further back, for example to use as a comparison 
for the same time period in 2017. Top left: particulate matter (PM10); top right: sulphur 
dioxide (SO2); bottom left: nitric oxide (NO); bottom right: nitrogen dioxide (NO2). 
Readings show that with the exception of a few spikes in content, air quality is good. 

The Environment Agency of Iceland states that the average pediatric health limit for PM10 
is 50 μg/m3 (Umhverfisstofnun (a), 2018). On average, the majority of PM10 in the air is 
under 10, but there are times when spikes are significantly higher. The health protection limit 
for SO2 is 125 μg/m3 on a daily basis (Umhverfisstofnun (a), 2018). The graphs show that 
even with dramatic spikes, levels are still consistently lower than the health limit. NO has a 
protection level at 30 μg/m3 on a daily basis (Umhverfisstofnun (a), 2018). There is 
significantly more NO in the air than the protection level provides. The protection level for 
NO2 is 75 μg/m3 on a daily basis (Umhverfisstofnun (a), 2018). The average levels hover 
below the limit, with occasional spikes exceeding it, particularly in late February - March. 
This shows that, on average, the air quality in Akureyri is good, and there doesn’t seem to 
be a significant trend of higher outputs during the heavy cruise season. 
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5.2.4 Wildlife Tourism 

Whale Watching 

Whale watching in Iceland has seen a steady increase over the last decade, and particularly 
in the last few years. Over all of Iceland, IceWhale has reported increases in passenger 
numbers, increasing almost 100,000 (30% increase) between 2015, with 272,000, and 2016, 
with 354,000 passengers (Hávarðsson, 2017). In 2017, the number increased to 368,200 
passengers (35% increase from 2015) (M. Sigursteinn, personal communication, 20 August 
2018). While Reykjavík is still the most popular whale watching location, Akureyri has seen 
increases as well. Data was not available for years prior to 2015 for Akureyri, whereas 
numbers were available for the comparison site in Reykjavík. Eyjafjördur has seen a 137% 
increase in passenger numbers between 2015-2017. Figure 5.17 illustrates whale watching 
passenger numbers for Eyjafjördur and Faxaflói (Reykjavík). 

Figure 5.17. Line graph representing number of whale watching passengers in Reykjavík 
and Akureyri. Data for Akureyri wasn’t available until 2014, but even then it is possible to 
see the steep and steady increase in passenger number over the last three years. 

Data recorded from 2014-2017 show the rising popularity in the activity, with nearly 80,000 
participating in whale watching tours in 2017. While the number of ships going out each day 
was not available, the increase in passenger numbers show that whale watching is evolving 
in the area. 

Seal Watching 

There is not sufficient data regarding seal watching operations in Eyjafjördur. Seal 
researcher Sandra Granquist stated that it is difficult to keep track of the number of seal 
watching locations and tour companies that exist throughout Iceland, as more and more pop 
up each year. Consequently, it was not possible to obtain reliable data showing the number 
of seal watching tourists, or how prevalent it is compared to other marine tourism activities, 
such as diving and whale watching. The Wild North Project, which included guidelines for 
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seal watching specifically, is not currently in use by any tour companies, and so participation 
and compliance rates were not available. 

Protected Areas 

The majority of protected areas in the country are land-based, and the protected areas on the 
coastlines and islands are mainly focused on bird conservation and noise pollution above the 
water. Protection for marine resources, particularly ecosystems and areas below the surface, 
are greatly underrepresented, with Vatnsverndarsvæði in the westfjords being the only water 
protection area in Iceland (Umhverfisstofnun (b), 2018). In Eyjafjördur, Hverastrýtur í 
Eyjafirði and Arnarnesstrýtur (hydrothermal vents) are the only protected marine areas, and 
are natural monuments. Figure 5.18 below illustrates the protected areas in Iceland, and in 
Eyjafjördur. 

Iceland protected areas 

 
Figure 5.18. (Umhverfisstofnun (b), 2018). Left: A map of protected areas of all types in 
Iceland. Right: Protected areas in Eyjafjördur. Green points represent nature reserves, red 
points represent country parks, and orange spots represent natural monuments. The only 
marine protected areas in Eyjafjördur are the natural monuments. 

There are 5 total protected areas in Eyjafjördur. The two red spots, Krossanesborgir and 
Boggvisstadafjall, represent the country parks. The green spot, Svarfadardalur, represents a 
nature reserve, and the two orange spots, Hverastrýtur and Arnarnesstrýtur, represent the 
natural monuments. Of the five protected areas in the fjord, only the hydrothermal vents are 
considered marine. 

The Strýtan Dive Center is the “official protector” of the hydrothermal vents found in 
Eyjafjördur. This status was created by contract with the Environment Agency of Iceland, 
and to gain permission to dive to the vents without a guide, contact must be made with the 
Dive Center to learn how to properly interact with the vents and surrounding ecosystem 
(Bogason, 2018). Further information about the care and protection of the natural monument 
was not available. 
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5.3 Responses to Tourism Development 

5.3.1 Akureyri Port Management 

Aside from - and despite - the number of cruise ships and passengers coming through 
Akureyri each year, there was little statistical data available for analysis. As discussed in 
Chapter 2 section 2.5, the cruise industry can be very hard to monitor and it is difficult to 
gather substantial data, as cruise operators are not required to divulge practices or emissions 
outside of minimum mandatory regulation requirements. The information below was 
obtained from personal interviews with the Akureyri Harbor Port Director (P. Olafsson, 
personal communication, 24 August 2018). 

Akureyri has three to four docks available for cruise vessels. In a given day, it is generally 
okay for two large cruise ships to dock in the harbor. The port gets notifications from a ship 
agent for when cruise ships are scheduled to come into the harbor, and the port decides if 
there is room or not for the ship. Generally, if a dock is available, a cruise ship will be allowed 
to dock. However, there is limited capacity for how many passengers local tour operators 
can handle. Operators contact the port to pass along how many people they are able to 
accommodate on a given day, and based on this information, capacity is separated into three 
categories: green, yellow, and red. On a green day, there is room for the majority of cruise 
passengers to participate in tours. When capacity is yellow, it is considered slightly risky, and 
there is a chance some passengers will not be able to participate on tours. When capacity on 
a given day is red, the risk is high that some visitors will not get to participate, as the tour 
operators are already at capacity and cannot guarantee tours for more visitors. Although tour 
capacity is full, the cruise ship can still dock if there is berth. On days that are noted to be red, 
the Akureyri Port coordinates with the Reykjavík Port, ship agent, and the cruise ship to try 
and change the route in order to reschedule the ship to dock on a better date (green or yellow 
capacity risk days). It was reported that routes were changed about 50% of the time, but 
sometimes the cruise vessels don’t mind red capacity days, and don’t change their route or 
the day they are scheduled to dock. Additionally, sometimes it is not possible for a ship to 
change its route, such as when they are coming from a longer distance, like Spitsbergen. 
Overall, the port director did not estimate a high number of red days per season, stating 3-5 
days were normal for each cruise season, and that over the years, red days have not been 
increasing or decreasing, but have stayed fairly constant. This is because the tour capacity 
has increased, with more buses and guides available during the cruise season. 

All cruise ships are required to follow international regulations and rules, such as Annex IV 
of the MARPOL Convention, preventing the pollution of sewage from ships. Dumping of 
grey water is prohibited, while black water is never dumped into the harbor. In addition, 24 
hours before arrival, cruise ships are required to contact the port and declare how much waste 
will be deposited in Akureyri, and how it will be separated. This regulation is based on 
Article 4 of the Maritime Traffic Service and Vessel Traffic Monitoring of the Icelandic 
Transport Authority (Icelandic Transport Authority, 2013). 

New docks are being built to accommodate more, but smaller, cruise ships, and the 
possibility of providing on-shore power is being looked into as an option to reduce fuel 
burning in the harbor. It is the hope of the Port Authority to connect cruise ships at this new 
dock to Akureyri’s renewable energy supply by 2021. 



59 

Water and Air Pollution Monitoring 

The Protection of the Arctic Marine Environment (PAME), a working group of the Arctic 
Council, works closely with the International Maritime Organization (IMO) to study 
pollution and tracking of ships in harbors (H. Hreinsson, personal communication, 7 March 
2018). Although this work isn’t specifically targeting cruise ships, passenger vessels are 
considered in the research and findings, and recommendations regarding monitoring 
systems, such as the use of AIS to track ship location and fuel use, are made. Results and 
recommendations from this work could be beneficial for future regulation and monitoring 
tool developments. There are also policies already in place to try and mitigate the 
environmental impacts close to shore, including the limitations of burning heavy oil close to 
shore, or while docked at the port. Information regarding specific policy, regulations, or 
guidelines were not readily available, and was often only available in Icelandic. The 
Environment Agency of Iceland announced in 2017 its intention to tighten controls on the 
fuel consumption of ships in Iceland, with an emphasis on sulphur content. However, 
although stating that various methods exist to tighten controls, no actions have been taken 
so far. Methods discussed were the use of oil sampling to verify the type of oil used by cruise 
ships in harbor, and by examining oil receipts and diaries to keep track of fuel consumption 
habits. sulphur dioxide measuring systems are already set up throughout the country for 
monitoring. It was speculated that it was possible to tell if cruise ships were burning black 
oil in the harbor by the presence of white smoke, and there have been stories saying that this 
has sometimes been the case, but so far, there is no evidence to support it (Erlingsdóttir, 
2018). 

5.3.2 Code of Conduct 

Whale watching is controlled by codes of conduct, not by legislation. The Code of Conduct 
(IceWhale) was introduced in 2015, and has not yet been evaluated in different regions. It 
was expected that an evaluation on how well the guidelines pertaining to propeller use, 
approach distances, times spent with whales, etc. are followed by companies in Eyjafjördur, 
would be conducted in late August 2018, although the results are not yet available. 

Similar to whale watching, there are no laws or regulations specific to seal watching, aside 
from regulations for passenger safety and general laws for wildlife and animal welfare 
(Samgöngustofa, 2014). The Wild North Project, 2011 consisted of sections pertaining to 
seal watching, both from land and from boat, but this code of conduct has not been widely 
advertised and is not currently in use. It is however, available on the Icelandic Seal Centre 
Website. 

5.3.3 Eco-certifications 

There are fifteen different eco-labels in use in Iceland, and three of them are related to 
tourism: Beluga, Blue Flag, and EarthCheck. Blue Flag is an exclusively marine based eco- 
label, and EarthCheck can be applied to management practices for any tourism operator. 
Blue Flag focuses on beaches, marinas, and boats, and awards certifications for sustainable 
excellence in various coastal related criteria, and EarthCheck is an advisory group for 
tourism and travel. Its approach has been to help operators overcome resource challenges 
into manageable actions, and promote clean, safe, prosperous, and healthy destinations for 
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travelers to visit (Ecolabel Index, 2018). There was no information regarding any marine 
operator in Eyjafjördur that utilizes Beluga. 

Blue Flag certification map: Iceland 

 
Figure 5.19. (Blue Flag, 2018). A map of blue flag certifications throughout Iceland. Blue 
points represent beaches, green points represent marinas, and orange points represent 
boats. There is an additional boat certification in Reykjavík for a local whale watching 
company that cannot be seen in this image. In total, there are two boat certifications in 
Iceland marked on the map. The visible orange point represents North Sailing Whale 
Watching, which operates in Eyjafjördur. 
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 Discussion 
Eyjafjördur, despite being in the north of Iceland and its proximity to the Arctic Circle, offers 
relatively calm conditions, which facilitate increased tourist presence. There is light wind, 
lots of sunshine hours in the summer, and the temperatures are relatively mild in the winter. 
Sunshine hours are low to non-existent in the winter months, but that is normal throughout 
Iceland, given its location on the globe. The four whale watching operations are placed 
relatively evenly throughout the fjord, which distributes the embarking points for tours and 
reduces the risk of overcrowding of boats in any one harbor. There is only one dive center, 
and it is the only tourism operation that directly interacts with the hydrothermal vents. It 
collects data and reports results to the Environment Agency of Iceland so the likelihood of 
long-term severe environmental impacts due to interaction with dive tours is unlikely. This 
will be further discussed in section 6.2.1. There are only four total berths currently in 
operation for cruise ship docking, which limits the number of ships able to come in a single 
day. In addition, as cruise ships are increasing with size, their numbers might be further 
limited in the future by their inability to navigate through the narrow fjord. 

Currently, cruise season only takes place in the Spring and Summer in Eyjafjördur, limiting 
environmental and social impacts to a definite time period, but with the increased 
accessibility to the North as a result of climate change, winter cruise tours are becoming 
available in other northern countries, with Northern Lights tours as the primary draw (Viking 
Ocean Cruises, 2018). In Reykjavík, and to some extent Akureyri, whale watching 
companies already double as Northern Lights tours in the winter (Around Iceland, 2018; 
Elding, 2018). In the future, it is likely that cruise operations will continue longer into the 
fall, and into winter, to also take advantage of the winter wonders that Iceland has to offer. 
Winter cruises of this nature may take revenue away from local whale watching companies 
that are more environmentally driven, and which provide educational opportunities on their 
tours. While tourism is currently limited by season, it appears that in the future it will become 
more year-round. Thus, strengthening the Eyjafjördur port with legislative policy and 
monitoring systems now, especially in the face of increased winter cruises, will help prepare 
Eyjafjördur for increased winter tourism in the future. 

6.1 Challenges Facing the Cruise Industry 
The air quality station in Akureyri used to be located further inland from the coast, but has 
recently been moved directly on the inland tip of Eyjafjördur, near the berths for cruise ships. 
This move shows that, although current air quality measurements don’t show severely 
negative signs, there is concern over the potential negative impacts cruise ships, that must 
burn fuel while in port to produce electricity on the ships, are having on air quality. This 
move could also signify that the Environment Agency of Iceland is taking real steps to 
actualize its intention to enforce stricter monitoring on cruise ship emissions and fuel use. 

This move to tighten emission and use also comes at a time when the number of cruise ships 
coming into Eyjafjördur has risen 59% in just four years. In 2017, only ten more ships docked 
in Reykjavík than Eyjafjördur despite Eyjafjördur’s much smaller size. Akureyri is a small 
city nestled  in a  long,  narrow  fjord, with a population of 18,800 in an area of 48.26 mi2 

(World Population Review, 2018). Reykjavík, in contrast, boasts a population of 122,141 in 
an area of 106 mi2 (World Population Review, 2018). Even though the size and capabilities 
of each city are drastically different, the amount of ships and passengers coming into port 
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are comparable. The social and environmental carrying capacity of Akureyri is lower than 
Reykjavík’s, not only because of size, but because of resources available and existing 
infrastructure. Reykjavík is the tourism hub in Iceland, and while it is most likely already 
above its tourist carrying capacity, the resources available to accommodate visitors and 
cruise ships, is greater than a smaller community like Akureyri. On particularly busy days in 
Akureyri, buses need to be called in from the surrounding towns in order to provide promised 
services to cruise passengers coming off the ships (P. Olafsson, personal communication, 8 
March 2018; Þ. Barðadóttir, personal communication, 6 March 2018). Red days are currently 
not common throughout the cruise season, with only 3-5 days per year in the high-risk 
capacity zone, and the number of red days during the season has stayed constant, according 
the Akureyri Port Director. However, there is no verifiable data to support this claim, and 
there remains the very real possibility that the carrying capacity of Akureyri will soon be 
reached, if it has not been reached already. It is unlikely that at the current rate of increase, 
red days would remain constant for much longer, despite the increase in tour capacity. 
Additionally, the fact that cruise ships get to decide whether to dock on red days as long as 
there is an available berth, despite being told the capacity is at its limit, shows just how little 
control Iceland has over cruise operations, and how little carrying capacity is recognized as 
an issue that must be considered in management strategies. 

However, maintaining control over and enforcing regulations and limitations on cruise ship 
operations would be very difficult. Akureyri is Iceland’s second largest port for cruise 
tourism (Oladottir, 2017), and cruise ships form the greatest share of the local harbor’s 
income when compared to the other 13 harbors in Iceland that accommodate cruise ships 
(Huijbens, 2015). Understanding the economic advantage cruise industries have over ports 
of call, Akureyri in particular, is vital in examining the complex challenges in implementing 
and enforcing regulations to control environmental impacts from the ships. Because cruise 
ship passengers do not require accommodations or food, sea-based visitors do not generally 
spend as much as land-based visitors, and the expenditures come almost exclusively from 
offshore activities and tours, and from purchasing souvenirs. In addition, it is in the cruise 
companies’ best interest to hold the reins of as much of the value chain as possible (Huijbens, 
2015). This means that many ships arrive in ports where the on-shore facilities, tour 
companies, and souvenir shops are owned by the shipping company or its associates 
(Huijbens, 2015). A recent study looking at spending habits of cruise visitors in Akureyri 
shows that 60-80% of arriving passengers will go on pre-purchased on-shore excursions, 
64% of which last for the entire stay in the port (Klein, 2010). 43% of passengers and off- 
duty crewmembers will go into town and explore. However, these exploring visitors are 
likely to stay in what is considered the “tourist bubble” (Jaakson, 2004), or a central area of 
the town where tourists feel safe, close to the cruise ship, and have a plethora of activities to 
engage in without venturing outside of the main area. The economic benefits from cruise 
ship arrivals make it very competitive for ports seeking to attract ships. By placing 
limitations on acceptable ships emissions, fuel use, etc. that go beyond the scope of 
international standards, cruise ships will be tempted to discontinue services to Akureyri, and 
instead visit a more accommodating port that isn’t as strict. This would negatively impact 
all tourist activities in the region, including valuable marine tourism activities, as less tourist 
arrivals will result in a more negative impression of Akureyri as a tourist destination, 
increasing pressure on marine tour operators to ignore important environmental protections 
in an effort to attract more tourists, which without control will increase degradation of 
delicate ecosystems, making Akureyri less attractive to tourists, etc. And thus a negative 
cycle of poor environmental decisions would arise. 
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The competition in Akureyri and Reykjavík also make it difficult for smaller ports in other 
parts of Iceland, which are also reliant on the tourism industry for local economies, to 
compete. The increase in cruise ships coming into harbor will only exacerbate the 
environmental challenges connected to cruise tourism and carrying capacity. Regulations 
and policies will become more difficult to implement and monitor. As far as environmental 
protections against cruise operations go, a management regime for protected areas against 
cruise ships, alternative fuel options, and collaboration between harbors and cruise ships do 
not exist in Iceland (Huijbens, 2015). There have been surveys done by destinations such as 
Santa Barbara, California, and Alaska, to determine a finite number of cruise ship slots that 
can reasonably be handled environmentally, socially, and infrastructurally in particular 
regions (Johnson, 2002). Akureyri Port Authority should conduct similar research to 
ascertain the limitations of the region, and once those have been established, work to set up 
limits of ship and cruise numbers that can dock each season. 

For smaller cruise ships, on-shore power is discussed as an option to minimize emissions in 
the air and water from burning fuels while docked. Iceland’s power is generated 100% 
through renewable sources, with electricity generated 75% through hydropower (The 
Renewable Energy Website, 2018). Providing on-shore power would allow ships equipped 
with the adequate equipment to turn off their engines and run completely off the energy 
supply of Akureyri. When asked about the possibility of providing the same option to the 
large cruise ships, the Akureyri Port Director expressed concern that it is a costly transition, 
as most large cruise ships are not properly equipped to run on on-shore power. Additionally, 
large cruise ships are floating cities, with passenger capacities up to 5,000 people. It is 
unknown if the power grid in Akureyri could even handle such use requirements. In addition, 
even if Akureyri built the necessary infrastructure to accommodate on-shore power for large 
cruise ships, that does not mean cruise ship companies will decide to pay the exorbitant costs 
to have the equipment installed in their ships. To ensure large cruise ships install this 
equipment, they must be properly incentivized. One issue is the fact that most ports in Europe 
do not offer this option, so the cost of installing the electrical port will not pay itself off if 
only one stop on a 10-day journey offers on-shore power (City & Port Development, CMP 
and the City of Copenhagen, 2015). However, a study done in Copenhagen found that given 
the right incentives, cruise ship companies would be willing to upgrade the capabilities of 
their ships in order to take in on-shore power (City & Port Development, CMP and the City 
of Copenhagen, 2015). The incentive being, of course, that enough ports where the cruise 
ships dock at offer on-shore power. Inexplicably, this option was not discussed in the EEA 
reporting mechanism, so it is unlikely that a coordinated effort to provide this option 
throughout Europe is underway. Further research into the viability of on-shore power, as 
well as determining how many ports would be willing to transition to this option, is 
recommended. The long-term environmental benefits of such a move would be significant, 
and while it would not solve the social carrying capacity concern, cruise ships would emit 
fewer harmful substances, and burn less oil, while in the fjord. 

An additional concern regarding regulations and monitoring of cruise ship activity revolves 
around small cruise ships, which have been increasing in number throughout the country (P. 
Olafsson, personal communication, 8 March 2018). In Iceland, there is a lack of regulation 
regarding landing in deserted fjords. While this may have seemed like a redundant regulation 
to pass, as large cruise ships are hardly able to “wander” the fjords, it is becoming a serious 
problem with the prevalence of small cruise ships coming into the country. It has been 
observed that small cruise ships go into deserted and unpopulated fjords in order to gain 
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access to untouched nature and the “adventure of wet landings,” where anchors are dropped 
in the fjords and tender boats are taken to land (Þ. Barðadóttir, personal communication, 6 
March 2018). The Icelandic Cruise Industry has asked for official guidelines and regulations 
to be developed to help control where these cruise ships can land. According to The 
Environment Agency of Iceland, there was a plan to prepare regulations before the 2018 
cruise season, but to date no regulations or guidelines have been released (Erlingsdóttir, 
2018). Even if a plan had been implemented, it would have only been applicable to the 
Hornstrandir Nature Reserve area in the Westfjords, and would not extend to any other 
fjords. One of the challenges regarding these regulations is the issue of land ownership in 
the fjords. Much of the land owned on the fjords’ coastlines are private, and owned by 
families, relatives, and extended family (Þ. Barðadóttir, personal communication, 6 March 
2018). This makes it even more difficult to coordinate enforcement of such regulations. 
Without these regulations, however, there is a gray area regarding small cruise ships landing 
in deserted fjord, as they are neither banned nor prohibited from landing, which creates 
problems in providing stakeholders, such as cruise ships, with accurate and relevant 
information on where they should and should not go (Þ. Barðadóttir, personal 
communication, 6 March 2018). This could be disastrous for marine and land ecosystems in 
these unmonitored and unregulated areas. Developing and implementing regulations that 
restrict small cruise ships to designated ports should be a priority for policy- makers. AIS is 
installed in every cruise ship entering the fjord, and so monitoring and enforcement could be 
established through requiring location updates on ships, as well as the option of tracking ships 
through the system directly to make sure undesignated fjords are not used as sightseeing 
locations without first understanding the limitations of their routes. 

The results of this study also showed that out of 134 vessels docking in Akureyri in 2017, 
only 13 were members of AECO, an international organization dedicated to sustainable 
arctic cruise operations. Many cruise ships dock multiple times throughout the season, and 
in 2017, AECO ships docked 15 times, making up only 11% of visiting ships. While all 
voluntary regulatory agencies weren’t analyzed, it shows the low level of initiative by cruise 
corporations to go beyond the minimum requirements in environmental practices. However, 
the fact that cruise operators are concerned about their reputations bodes well for future 
voluntary actions by cruise corporations. As environmental issues continue to come to the 
forefront, pressure will increase on this impact-heavy industry to modify its practices. Efforts 
should be made to encourage the use by cruise ships of voluntary agencies to increase 
environmental awareness and conscientiousness. 

6.2 Wildlife Tourism: Impacts and Options 
Although there was no available data for individual vessel or passenger counts for each 
whale watching company, the overall passenger numbers in Eyjafjördur were available. Like 
cruise tourism, whale watching is seeing a significant upward trend in visitor numbers. 
Although seal watching did not have visitor data to analyze, as a lot of it is done on an 
individual basis, and new pop-up companies are appearing every year, a 2016 survey of 
tourist interests revealed that wildlife watching was the third most popular tourist activity, 
behind geothermal pool visits and museums (Ferðamálastofa, 2016). The increasing 
popularity in wildlife watching tourism makes having a solid foundation for legislative 
guidelines and regulations critical for the long-term sustainability of the industry. Tour 
operators in wildlife tourism depend on the welfare, health, and continued presence of these 
animals for their tourist services, and legislation and guidelines that protect the wildlife is in 
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their best interest, and in the long-term best interests of the tourists who come to view the 
wildlife. 

Currently, whale and seal watching are managed via voluntary guidelines. IceWhale’s code 
of conduct was introduced in 2015, and has not yet been formally evaluated in any region. 
However, a study was conducted by research students in Húsavík to determine the level to 
which operators followed various guidelines of the Code of Conduct. On average, time spent 
with whales was within the recommendation’s limits (20-30 minutes per site), with 17% of 
sighting going over the time constraint (Bollhorn & Jørgensen, 2018). In approximately 60% 
of encounters, vessels were closer than the 50-meter recommended distance, and in the 
majority of instances, the propeller was still running (Bollhorn & Jørgensen, 2018). It was 
also recorded in the results that the longer a vessel stayed in the vicinity of a whale, diving 
times increased (Bollhorn & Jørgensen, 2018). This study shows that while vessel captains 
clearly have the Code of Conduct in mind when on the water, they are often not followed, 
and the need for satisfying tourist desires in the short-term outweigh the long-term needs of 
the environment. This illustrates the need to balance tourist satisfaction goals with the need 
to sustain the ecosystems which those tourists pay to visit. 

Another similar study surveyed tourism attitudes toward wildlife watching, and found that 
the majority of tourists on whale watching or seal watching trips were not aware of the Code 
of Conduct guidelines, but had positive attitudes in general toward the regulation of whale 
watching (Öqvist, 2016). In line with this study, the EEA reporting mechanism showed that 
the majority of tourists were concerned about the environmental impacts of the activities 
they engaged in (Giulietti et al., 2018). Granquist and Nilsson (2016) further found evidence 
of positive visitor attitude adjustments in their study on visitor impacts on seal watching. It 
was found that visitors are likely to change behaviors when provided with signs and 
instructions that clearly explain why they are being asked to refrain from certain behaviors. 
Based on this knowledge, the Code of Conduct should be advertised more as part of the 
whale watching experience, such as part of educational outreach during the tour, for 
example, including displays and illustrations outlining the different zones on the boats and 
associated marine wildlife responses, so tourists can educate themselves on safe whale 
watching practices. Having knowledgeable tourists will also provide an incentive for 
operators to more stringently follow the Code of Conduct guidelines. Altering the behavior 
of boats and tourists for whale and seal watching would in turn increase the carrying capacity 
for these activities, increasing tourist satisfaction and sustainability at the same time. 

The effects of noise related to marine tourism must also be explored. Studies on whale 
behavior have consistently shown that sound propagation from boats, and the presence of 
boats, have negative short and long-term effects on whale behavior and health, including 
changes in feeding behavior, decreases in breeding, longer dive times, communication 
changes, and migration patterns. (Blair et al., 2016; Haver et al., 2017; IceWhale, 2015; 
Weinrich & Corbelli, 2009). When overwhelmed by whale watching vessels or sounds, 
whales will swim away and try to create distance (Erbe, 2002). Haver et al. (2017) expressed 
the importance of studying different geographical soundscapes to assess how sound waves 
travel through different environments. So far, the research conducted on whale behavior in 
Iceland has focused in bays that are open and wide, which allows sound to travel and 
dissipate over time. Whales in these environments have more opportunity to excuse 
themselves from whale watching vessels if uncomfortable. However, Eyjafjördur is a long, 
narrow fjord, and it is quite possible that sound behaves very differently, and whales in this 
environment do not have as much room to create distance between themselves and 
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approaching vessels. Sound created in the fjords, from cruise ships, fishing vessels, and 
whale watching, can be exacerbated by reverberating between the edges of the fjord. In the 
effort to develop policy legislature with regulations, and to enhance the IceWhale Code of 
Conduct, further research needs to be done in Eyjafjördur and similar fjords with unique 
geographical characteristics. Specific guidelines related to sound need to be set for areas like 
Eyjafjördur with unique characteristics and needs. 

6.2.1  Protected Areas 

One of the main challenges of successful implementation and enforceability of sustainable 
tourism development is determining who is responsible for such development. In Iceland, 
maintenance of natural areas is difficult, as land is owned by a variety of different 
stakeholders. Even in protected areas, it can be difficult to monitor as some areas are owned 
by private landowners (Saarinen, 2013). The Environment Agency of Iceland ensures the 
protection of many areas, but even within its jurisdiction, enforcement and monitoring 
strategies are not cohesive. For example, Hverastrýtur and Arnarnesstrýtur are protected as 
natural monuments, and through a contract between the Environment Agency of Iceland and 
Strýtan Dive Center, are under the official care of the Strýtan Dive Center. Strýtan is required 
to record and report the number of visitors that are taken down during each season, how 
close they get to the vents, and any changes in the environment that they notice 
(Representative of the Environment Agency of Iceland, personal communication, 20 March, 
2018; Bogason, 2018). However, it is unclear how comprehensive this assessment is of the 
vents’ ecosystem health. This is because, although the number of visitors could not be found, 
it is unlikely that, at present, divers are exerting significant detrimental impacts at the vents. 
Harriott et al. (1997) found that, even in tourist heavy areas, divers had relatively little impact 
on marine ecosystems. Although more or less damage could be done based on the expertise 
level of the divers, it was overall minimal. The majority of damage is actually caused by boats 
(Harriott et al., 1997). As far as human interaction with the hydrothermal vents, Strýtan visits 
the vents every day and can monitor how visitors interact with the environment. Strýtan 
cannot, however, monitor the proximity of boats to the vents, and how they are affecting the 
vents. More comprehensive knowledge is required on the proximity of boats and cruise ships 
to the vents, and how sound propagation, pollutants, and waves impact the area. 

Again, and as with whale-watching activities, noise generated off vessels in a narrow fjord 
such as Eyjafjördur can reverberate and potentially overwhelm ecosystems in the area. 
Although studies have been done on sound propagation, the conclusions of most agree that 
soundscapes differ depending on the geographical landscape (Haver et al., 2017). Research 
pertaining to sound generated in Eyjafjördur and its impact on ecosystems, both wildlife and 
protected areas, need to be conducted. A solid foundation on understanding vessel- 
ecosystem relations will lead to better monitoring systems and strategies for marine areas. 

A primary goal of the nature conservation target of The Tourism Road Map was to join 
national parks, nature reserves, and public land under one administrative system, under the 
assumption that it would ensure efficient administration and close gaps in regulatory policy 
that prevent effective conservation practices from being implemented. Putting these land 
categories under one administrative system would indeed be an efficient and streamlined 
way to ensure environmental policy could be implemented efficiently. However, the 
language of this goal is unclear. It specifies national parks and nature reserves, but not 
country parks, natural monuments, or other protected areas that are designated by the 
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Environment Agency of Iceland. In addition, the Road Map does not specify which 
administrative system is to be in charge of these areas. This makes it difficult to determine 
if it has already been streamlined into the Environment Agency of Iceland, in which case 
monuments such as the hydrothermal vents in Eyjafjördur are protected under this 
administration as well, or if an administration system has yet to be created. The system for 
determining who is responsible, and for what, is still unorganized within the tourism 
industry. 

6.3 Management 
The management of tourism can be difficult, especially as it is unique in its ability to be 
relevant to all sectors of the economy. Iceland has made significant strides in attempting to 
pull together a comprehensive and cohesive management plan, focusing on improving 
legislation and monitoring. However, results have shown that follow-through on these plans 
is lacking. Tourism is growing rapidly in the country, and it is recognized that more research 
and monitoring are necessary for successful management plans. But Iceland is a small island 
with a small population, and there are only so many people available to undertake the 
necessary research (S. Granquist, personal communication, 30 July 2018). There are limited 
experts in relevant fields of study, and how much research each can handle, and yet tourism 
does not slow down to wait. Resources should be diverted from other sectors, and utilized to 
promote research positions on tourism studies before the valuable resources that make 
Iceland such a popular draw for tourists are changed forever. Students should be encouraged 
to pursue projects that work closely with tourism and ecosystem research professionals, in 
order to expand the resources available and devoted to these important studies. 

6.3.1 Self-Management Strategies 

In the wake of a lack of legislative policy managing the practices of wildlife tourism 
operators, tour operators in this sector have shown a willingness to provide accountability 
for themselves and each other. Part of this is through the development of codes of conduct 
guidelines, which although voluntary, show promise as a management tool if more tourists 
are aware of the guidelines. It does appear that codes of conduct continue to evolve as 
information emerges, and evaluations of compliance become routine. 

In addition, the use of eco-certification labels, in particular Blue Flag for marine activities, 
has proved an effective tool for self-managing environmental impacts of tourism. North 
Sailing, one of the four primary whale watching companies in Eyjafjördur, carries the Blue 
Flag, and it uses this certification in its advertising. Whale Watching Akureyri also claims 
on its website that they carry the Blue Flag, but it is not marked on the Blue Flag website, 
nor is Elding, their parent company. It is possible that they have only recently obtained a 
certification, and so the Blue Flag map has not been updated. However, Whale Watching 
Akureyri is also a member of the EarthCheck management strategy, which helps companies 
overcome resource issues with sustainability. Certifications are maintained by yearly 
evaluations of sustainability practices and performance. These certifications are not legally 
binding, but provide incentives for operators to follow guidelines and certification specific 
policy in order to maintain their certifications. As mentioned above, visitors show positive 
attitudes toward limiting their experience for the sake of animal and ecosystem welfare, and 
so the retention of such a certification paints tourism companies in a positive light. 
Promotion of eco-certifications, particularly Blue Flag and EarthCheck, should be a priority, 
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even if legal regulations on tourism become more stringent in the future. Eco-certifications 
show the willingness and ability of companies to go beyond the minimal requirements for 
environmental conservation, and be proactive in their efforts to foster longevity in the 
wildlife tourism sector. 

Certification practices in the whale-watching industry have been particularly effective. North 
Sailing has received a Blue Flag certification for all its vessels on merit of excellent standards 
in the fields of environmental management, safety and services, environmental education, 
and responsible tourism. Although only the Húsavík location is marked on the Blue Flag 
map, all North Sailing locations are certified, including the Hjalteyri location (North Sailing 
Whale Watching, personal communication, 31 July 2018). Every year North Sailing has to 
reapply for the Blue Flag certification, and a representative from Landvernd comes to 
evaluate its operations. Criteria for certification are, for the most part, the same as the 
guidelines for the IceWhale Code of Conduct. One difference, however, is the ban of sonar 
technology to scan for whales. The use of such technology has been known to injure and kill 
whales, so use of any type is cause for disqualification for the certification (Landvernd, 
2018). In addition, North Sailing is the first whale watching company to offer carbon neutral 
whale watching opportunities. It has developed a hybrid propulsion system that facilitates 
fueling their ship with renewable energy instead of fossil fuel (Blue Flag, 2018). However, 
only two of its vessels run on this propulsion system, and neither are located in Hjalteyri. 

Investigation of the websites of other whale watching operations in Eyjafjördur revealed that 
Whale Watching Akureyri, under the parent company Elding, is a member of the EarthCheck 
environmental management system and also carries the Blue Flag certification (Whale 
Watching Akureyri, 2018). Whale Watching Hauganes does not appear to hold any eco- 
certifications, although it does advertise carbon neutral tours. The carbon footprint made by 
its carbon dioxide emissions is offset by planting a tree for each whale watching tour (Whale 
Watching Hauganes, 2018). Arctic Sea Tours Whale Watching did not have any advertised 
eco-certifications or environmental policies, but stated that it cares about the environment 
and the animals (Arctic Sea Tours Whale Watching, 2018). 

6.3.2 Monitoring Strategies for the Future 

Iceland still lacks a cohesive administration system for managing marine tourism. A 
significant challenge is the lack of a solid understanding of the movements and interactions 
between organizations, ships, and ecosystems in the fjord. While policy administration and 
regulations are vital in maintaining the natural splendor of Iceland, effective policy cannot 
be made without the proper research to base it on. Gaps in legislation and structure can be 
sealed and reorganized once gaps in knowledge are reduced. More research pertaining to 
ecosystem status and behavior is essential, but also the status of movement in the harbor. 
The use of more EEA recommendations is a good starting point in gathering information, 
ideas, and monitoring tools. In addition, the use of spatial modeling applications such as 
Geographic Information Systems (GIS) would be an effective tool to create visualizations of 
Eyjafjördur, and other fjords and harbors in Iceland, to understand of how crowded the fjord 
is, the proximity of ships to protected marine areas. AIS is a system used to track ship 
location and manage routes within Iceland and internationally, and all data regarding those 
routes and locations are stored in SafeSeaNet. EEA also acts as a depository for relevant 
environmental data, including that which pertains to tourism activity, for the purpose of 
providing tools and information for member states to use for management. Spatial modeling 



69 

tools are capable of tracking and visualizing impacts on ecosystems, and can be used to 
determine environmental carrying capacity, as well as visual options to increase carrying 
capacity sustainably (Bunruamkaew, 2012; Olafsdottir & Runnström, 2009). Ship traffic, 
ecological activity, accessibility, etc. can be taken into account to maximize tourist 
enjoyment and environmental protection, as well as direct future legislative policy. Without 
comprehensive monitoring systems to research and track how tourism is impacting 
ecosystems, and without ways to effectively track numbers of visitors to certain locations, 
regulation and governance will continue to lag behind and lack organization, while the 
tourism industry steamrolls ahead. Methods such as spatial modeling to facilitate proactive 
action are necessary to avoid over-tourism. 

6.4 Future Research 
Future research in to the applicability of GIS into port management and tourism planning 
will help provide a more complete image of the status of marine tourism activities in Iceland. 
In addition, further studies into whale behavior in different types of fjords will contribute 
valuable knowledge for the evolution for codes of conduct. Tourism attitudes and sustainable 
growth strategies should be reviewed and further studied to gain insight into possible growth 
paths for Iceland that prioritize environmental integrity without compromising tourism 
growth. A second DPSIR approach, focusing on interdisciplinary issues and long-term 
impacts, would be complementary to this research and continue to fill in gaps in knowledge 
in the subject. 

6.5 Conclusion 
Tourism, at any level, will produce environmental impacts, even with the best management 
practices. What makes tourism sustainable or not is the amount of human-induced stress put 
on the environments being visited, and the level of strain these natural environments can 
withstand before regeneration and recovery is not possible. When tourism growth occurs too 
rapidly and becomes unsustainable, sensitive ecosystems are put under extreme strain, and 
cannot recover in a time that eliminates permanent degradation. The carrying capacity of a 
particular environment determines the level of stress that can be sustained. However, 
carrying capacities are not stagnant, and there is not one limit that must be adhered to in 
order to attain sustainable levels. This makes it difficult to determine the level of 
sustainability for each area, activity, and industry. Thus, monitoring tools to perform 
assessments of environmental performance, legislative policy, and altering tourist behavior 
can all work to manage and even increase a sensitive area’s carrying capacity. To determine 
carrying capacity, comprehensive knowledge of the drivers, pressures, current state, impacts, 
and responses within the system being evaluated is necessary. Through understanding of 
these systems, new programs, monitoring tools, infrastructure, and regulations can be 
developed to help increase capacities while retaining the natural integrity of the Icelandic 
landscape. 

The case study of Eyjafjördur showed the rapid rate at which tourism, and marine tourism 
specifically, is expanding in the country. The DPSIR model identified prevailing drivers of 
marine tourist activity, detrimental trends in how growth is progressing and its potential 
impacts on the environment, and the approaches to management of environmental threats, 
from international and public policy, to local company initiative. While local initiative is a 
proactive first step in managing environmental pressures from tourism, it must be followed 
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by policy with legislative authority. Eyjafjördur, and in a broader sense, Iceland, is still in 
the early stages of the current expansion of tourism. Although expansion is rapidly 
increasing at a rate that makes it difficult to keep up, if results from this study, and further 
research in the future, are used to get ahead of the current trends, pristine nature, relaxation, 
isolation, and the mystery of Iceland might survive. Iceland may just escape the ultimate 
tragic end of the herders in the tragedy of the commons. 
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