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willingness to implement them in their own travel behaviour is studied. The study area consists of two tourism

destinations in northern and northeastern Finland, Ruka and Saariselka.

The theoretic framework of the study is based on the concepts of invasive alien species, biodiversity and biosecurity,
and the relationship between invasive alien species and tourism. The study is carried out through a mixed methods
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species but lacked deeper understanding of the issues involved. Similarly, the awareness of the relationship between
invasive alien species and tourism was low within the target groups. This lack of knowledge was mentioned as one of
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1 Introduction

The ongoing globalisation taking place in recent decades has improved connections and
infrastructure and drastically increased the movement of people and trade goods. This
includes not only the intentional movement and dispersal of people and other species, but
also the unintentional dispersal of living organisms (Hall, 2010). These organisms, including
animals, plants, insects, and pathogens that did not previously exist in a certain environment
are called alien species or non-native species. In case these species are able to start
reproducing in the new environment, they become established species in that environment,
and if they start to spread aggressively or cause any kind of harm, be it ecological, economic
or a threat to human health, they are deemed invasive alien species (Keller et al., 2011).
Because of these threats posed by invasive alien species, many countries have taken up so-
called biosecurity measures to try and prevent the spread and establishment of threatening

species.

As invasive alien species are by definition spread through human-mediated pathways (Syke,
2023) it is no surprise that tourism, an industry built on human mobilities on local and global
scales, is one of the major forces contributing to the spread of invasive alien species (Hall,
2010). The effect tourism has on the spread is not only due to increased connectivity, but also
in combined effect with the growing number of visitors and the environmental disturbance
associated with tourism (Hall, 2010), as well as global warming opening up travel
opportunities in places that were considered too remote or otherwise undesirable in the past
(Anderson et al., 2015). The effect of invasive alien species in the context of tourism is not
one-way. As Hall (2011) stated, tourism is both a contributor to the spread and
simultaneously being affected by these species, as they are often capable of transforming the

environment they establish themselves in.

Acknowledging the role tourism as an industry has on the spread of invasive alien species, it
is concerning that the industry may be unaware of its contribution on the issue and role in
biosecurity management, or more concerningly, not interested in taking part in biosecurity
management despite possessing the required knowledge and experience (Hall, 2007).
Additionally, a number of studies has presented the finding that tourists themselves seem to
not be aware of the issue or the threats posed by invasive alien species, or their own
contribution to the spread of alien species as tourists (Sharp et al., 2012; Smith & Kraaj,
2020; Barendse et al., 2016; Ansong & Pickering, 2015; Lovelock et al., 2022). This



undoubtedly prevents them from taking part in biosecurity efforts or making informed

decisions regarding their travels to help control the spread of potentially harmful species.

Although some previous literature on the visitor awareness on invasive alien species exists
(see Lovelock et al., 2022; Smith & Kraaj, 2020; Barendse et al., 2016), most studies on the
relationship between invasive alien species and tourism address the industry as a general
concept, while very little attention is paid to the views and understanding of the visitors. The
purpose of this study is to address this research gap by assessing the awareness of tourists on
invasive alien species and their impacts, as well as their awareness on biosecurity measures
and their willingness to take part in these efforts. The data to carry out the analysis is
collected from two study areas in northern and northeastern Finland, from the tourist
destinations of Ruka and Saariselkd. The study follows a mixed method approach, where the
collected data consists of two different data sets acquired through a questionnaire and an
interview. Both methods were designed to find answers to two separate research questions,

stated as follows:

1. What is the awareness of tourists and second home owners and users on the invasive
alien species and their impacts in Ruka and Saariselké regions?
2. What is the awareness of tourists and second home owners and users on biosecurity

measures and how willing are they to implement them in their own behaviour?

The first question strives to find out the awareness of the target groups on invasive alien
species as a phenomenon, their knowledge of local invasive species and their impacts and
pathways of spread, whereas the second research question addresses their knowledge and
understanding of the efforts undertaken to prevent the spread of these species. Finally, the
respondents’ willingness to take part in these measures is enquired. These questions are
formulated to provide new information on the potential role of these stakeholders in the
introduction and spread of invasive alien species. By examining their views and behaviours
the study attempts to understand how their choices might contribute to the introduction and
spread of invasive alien species within the study area. This information may further aid in the
creation and implementation of biosecurity measures required to control and mitigate the

impacts of invasive alien species, as well as promote responsible tourism in the target area.

The study is structured so that firstly a comprehensive outlook on previous literature on
invasive alien species, biodiversity, and biosecurity, as well as the relationship between

invasive alien species and tourism is presented. After this, the study areas are introduced,



followed by an explanation of the methods used and a presentation of the collected data. The
results are then discussed in a manner that utilises the quantitative data acquired from the
questionnaire as a characterisation of the target groups, whereas the results from the
interviews provide the primary data for the thematic analysis used to draw the final
conclusions. In addition, potential issues and limitations of the study will be discussed.

Finally, future opportunities for similar studies will be considered.



2 Invasive Alien Species

The movement and migration of different species, such as plants, mammals and pathogens
are not a modern phenomenon, but it can be seen to be greatly affected by human mobilities
and associated technologies in the modern era. This influence has provided means for the
intended or unintended introduction of species into environments in which they did not exist
before, often resulting in dire ecological, economic, and social consequences (Hall, 2019). As
these species are not native to these new areas, they are referred to as alien species, often also
non-native species. In order to become established in a new area, a species undergoes several
steps: first it must be carried through a pathway, which most often is a human-mediated
process that enables the movement of species from an area to another, and survive the transit
period; the survived species can then become established in the new area if it escapes or
otherwise evades human intervention, and starts reproducing; if the species then spreads
aggressively and causes notable ecological, economic or human health impacts it is deemed
invasive (Keller et al., 2011). This chapter will provide an overview of invasive alien species,
starting with definition and relevant figures, continuing to their pathways of spread and

impacts. Finally, an overview of the situation in the context of the Nordic region is presented.

2.1 Definition

Invasive alien species are defined by the European Commission (2016) to be animals, plants,
or other organisms, such as pathogens, that are introduced through intentional or
unintentional spread to areas and ecosystems where they are not normally found, leading to
various negative economic, ecological, and social consequences, further explained in section
2.3. The number of alien species in Europe has been estimated to be up to 12 000 species, of
which 10 — 15 % are reported to be invasive (European Commission, 2016). The extent of
their spread is all-encompassing: Alien species can be found in every type of habitat, both
terrestrial and aquatic, including all major taxonomic groups, from plants, mammals,
amphibians and fish to fungi, bacteria, and other micro-organisms (European Commission,
2016). In the context of Europe, a list of 149 worst alien species, meaning those with the
highest environmental and socioeconomic impact, has been proposed to include 54 plants, 49
invertebrates, 40 vertebrates and six fungi (Nentwig et al., 2018). Among the species with
highest perceived impact are Canada goose (Branta canadensis), Norway rat (Rattus
norvegicus), muskrat (Ondatra zibethicus), Sika deer (Cervus nippon), Reeve’s muntjac

(Muntacius reevesi), crayfish (Procambarus clarkii), the varroa mite (Varroa destructor),



silver wattle (Acacia dealbata), red sage (Lantana camara), kudzu (Pueraria lobata) and
water hyacinth (Eichhornia crassipes) (Nentwig et al., 2018). Of these 11 species, four have
been found in Finland: Canada goose (Branta canadensis), Norway rat (Rattus norvegicus),
muskrat (Ondatra zibethicus) and the varroa mite (Varroa destructor) (Vieraslajit.fi, n.d.).
These introductions are not slowing down, quite the opposite: according to Hulme (2015)
they are increasing at an almost exponential rate. This increase can be attributed to the growth
of global trade and transportation of people and trade goods, but also to ecological factors
relating to environmental and climate change, urbanization and loss of native habitats and
species (Hall, 2019). These synergies within global changes are exacerbating the existing
invasions and facilitating new ones, resulting in escalated extent and impacts of alien species

(Pysek et al., 2020)
2.2 Pathways of spread

Although alien species have been introduced to Europe for centuries, their numbers have
risen exponentially in the last decades, primarily due to increased trade and travel (European
Commission, 2016). This dramatic acceleration of new species exchanges is seen to be
resulting particularly from the growth and closer integration of the global economy (Perrings
et al.,, 2010), which has opened pathways for people and goods alike. International tourist
trips and the developed transport connectivity between locations, together with growing
distances travelled between source regions and destinations offer major opportunities for the

distribution of new alien species (Tatem et al., 2012).

The ways in which invasive alien species spread to a new area are manifold. The Convention
on Biological Diversity (2014) has proposed three major mechanisms in which alien species
may spread to new areas: importation of a commodity, arrival of a transport vector, and
spread from a neighboring region. These mechanisms can be further divided into six principal
pathways: release, escape, transport-contaminant, which are related to transport of a
commodity, transport-stowaway, which relates to transport vector, and corridor and unaided
spread that relate to the natural spread from neighboring regions (Convention on Biological
Diversity, 2014). Release refers to the intentional introduction of live alien organisms for
some predetermined purpose, such as erosion control or fishing and hunting; escape is the
movement of alien species from confinement, e.g. zoos or gardens, into natural environments;
transport-contaminant refers to the unintended movement of organisms through international

transport of commodities, including pests and diseases; transport-stowaway refers to the



moving of organisms attached to transporting vessels, most notable example being ballast
water; corridors enable the natural spread of alien species following the construction of an
infrastructure through which the organisms are able to move to new areas, such as canals or
tunnels; unaided refers to any secondary movement resulting from foregoing pathways
through human intervention (Convention on Biological Diversity, 2014). The aforementioned
pathways can also be divided into unintentional and intentional introduction, though these
refer to the final introduction rather than the initial intention: for example, an escape from
confinement is categorized as unintentional even though the primary movement to
confinement was intentional (Convention on Biological Diversity, 2014). This categorization
is, however, very general, and the Convention on Biological Diversity (2014) encourages the
creation of more descriptive and localized categorization for specific areas in order to

prioritize pathways and respond and prevent the spread of new alien species.

According to the European Commission (2016), alien plants mostly spread by the pathway of
escape from cultivation, for example gardens and farms, whereas the spread of freshwater
alien species is often a consequence of intentional releases for aquaculture or recreational
angling. Regional analyses of alien established floras have shown that usually more than half
of the species were initially introduced for ornamental horticulture purposes (van Kleunen et
al., 2018). This is not only specific to Europe, as Hulme et al. (2018) state that a comparison
between the frequency of invasive alien species across the world indicates that most have

originated from ornamental horticulture.

The relationship between pathways and possible impacts are to some extent dependent on the
taxonomic group of the species: in a study by Pergl et al. (2017) it was found that plants
introduced by pathways of release, corridor and unaided were disproportionately more likely
to have ecological impacts as opposed to those introduced as contaminants. In the case of
invertebrates, mammals and fish impacts were not associated with particular introduction
pathways (Pergl et al., 2017). These differences existed in regard to impacts and pathways,
however, for most taxa no major differences among pathways were found (Pergl et al., 2017).
The pathways of introduction and the subsequent impacts may also be related in three ways
(Essl et al., 2015): first, pathways that transport higher abundance of alien species are more
likely to lead to establishment and the following impacts than pathways that facilitate the
dispersal of fewer species or individuals; second, some pathways may introduce alien species
to areas of conservation value, e.g. protected areas where impacts may be particularly

significant (Anderson et al., 2015); third, certain pathways may introduce more damaging



species than others, especially when pathogens are introduced as contaminants of their hosts
(Roy et al., 2012). In these cases, tourism is also a significant vector due to the potential of
introduction of disease and other pathogens carried by tourists (Hall, 2019). Species also
benefit from being able to spread through multiple pathways. In addition to benefiting from
increased propagule pressure, the frequency with which a species in introduced to a site,
combined with the number of individuals in each introduction event (Simberloff et al., 2013),
it is also possible that alien species introduced through multiple pathways may be more
ecologically versatile than those transferring through single pathways, or have a greater

chance of being introduced to a wider range of habitats (Pergl et al., 2017).

As the introductions of alien species are increasing, driven by changing environments, the
future of these introductions is uncertain. One of the major future challenges might be these
social, technological, and environmental changes leading to fundamentally novel patterns of
species introductions resulting in invasion risks by new types of plants and other species for
which the understanding of previous invasions gives only partial guidance (Kueffer, 2010).
One of the main threats is global climate change, which may render habitats more susceptible
to alien species and less suitable for the native species (van Kleunen et al., 2018). It may also
act as proxy for the creation of new pathways and corridors: the dissolution of the ice cap of
the Arctic Ocean is opening new corridors between the Atlantic and Pacific Oceans and
consequently allowing the movement of species, presumably both marine and terrestrial,

through new routes of exploratory, cargo, fishing, and tourist vessels (PySek et al., 2020).
2.3 Impacts

According to Keller et al. (2011), a non-native species can be regarded as invasive if it causes
notable impacts to its surrounding environment, other species, or human health. These
impacts, their magnitude and direction can vary between different spatial scales as well as
levels of ecological complexity (Vila et al., 2011). Invasive alien species can thus cause
impacts on all scales ranging from an individual to the atmosphere (Perrings et al., 2010).
This section will consider the ecological impacts in the contexts of individuals, populations,
and ecosystems as well as the impacts affecting human well-being alongside economic and

cultural impacts.

Starting from the scale of individuals and populations, the first impacts are quite obvious. As
they spread, often rapidly, into new areas, predatory species can feed on endemic species that

do not possess the ability to protect themselves from the invasive species, like in the case of



predatory fish in lakes (Simberloff et al., 2013). Alien species also interact with native
species through competition over resources and space, interbreeding, herbivory and
introduction of disease (Keller et al., 2011; European Commission. 2016). In addition,
invasive species can alter the genetic composition of native populations and change native
animal behaviour (Pysek et al., 2020). It is important to note that while the impacts caused by
invasive alien species generally increase as the species spread and establish themselves, they
can also impose changes and impacts as soon as they are introduced, for example new
pathogens can affect the health of native animals, plants, or other organisms immediately
when introduced to a new environment (Jeschke et al., 2014). This highlights the fact that the
spread of invasive species does not need to be extensive or numerous to have grave
consequences for the native populations. The impacts can also affect the native populations
through changes primarily taking place in the physical environment: for example, some
invasive species can remove or add physical structures and as a consequence alter the erosion

regimes of the area or change habitat suitability for the native species (Simberloff, 2011).

All of the previously discussed impacts can further affect the local ecosystem as a whole,
which can not only affect the species living in it, but also compromise the ability to provide
ecosystem services such as pollination, water regulation and flood control (European
Commission, 2016) by altering nutrient and contaminant cycling, hydrology, habitat structure
and disturbance regimes (PysSek et al., 2020). One of the concerning regime changes is the
altered fire regimes, which can have serious repercussions for the ecosystems either
depending on or not prepared for fires (PySek et al., 2020). All of these modifications
imposed on the ecosystems by the invasive species are designed to strengthen their own
position in the ecosystem and enhance their own persistence (PySek et al., 2020). Multiple
studies have presented the finding that invasive alien species affect the native species richness
and abundance negatively while simultaneously increasing the ecosystem productivity
particularly in the context of plants (Vila et al., 2011; PySek et al., 2012). While the plant
species richness decreases following invasion, the abundance and richness of the soil biota
more often seems to increase rather than decrease as a consequence of the invasion (PySek et
al., 2012). As a result of these changes in the ecosystem, invasive alien species are able to
alter the phylogenetic diversity across communities and affect trophic networks (Pysek et al.,
2020). For example, Vila et al. (2011) found that alien plants have bottom-up impacts on
higher trophic levels. These effects might depend on the degree of their dependence on these



alien plants as a food resource (de Groot et al., 2007), but they can also affect higher trophic

level species indirectly by increasing habitat heterogeneity (Pearson, 2009).

The impact caused by invasive alien species is to some extent affected by the receiving
habitat type. One example is protected areas and nature reserves, which seem to contain
fewer invasive alien plants than their surroundings, for example Lonsdale (1999) found that
nature reserves had one-half of the non-native fraction of sites outside these reserves. They
are also able to act as barriers against invasions of alien plants (Foxcroft et al., 2013geno).
However, this does not mean that they do not suffer from the impacts of invasive alien
species or are immune to invasions: protected areas are often impacted on species and
community levels due to alteration of habitats, regime shifts and through the transformation
of native species abundance, diversity, and richness (Foxcroft et al., 2013). Another habitat of
interest is island sites, as closed and hard-to-reach ecosystems are often regarded as
especially vulnerable to the effects of invasive alien species. Whereas nature reserves seemed
to contain significantly fewer alien species, island sites had nearly three times the non-native
fraction of mainland sites (Lonsdale, 1999). It has thus been stated that islands receive more
alien species, and the invasion can be more widespread in island sites compared to mainland
sites (Gimeno et al., 2006). However, some studies offer differing results: Gimeno et al.
(2006) also stated that in the case of observed species, ‘in general there were not significant
differences in local abundances between island and mainland locations’ (p. 1559). This is also
supported by Vila et al. (2011) who found no greater impact on islands than on mainland
ecosystems. Gimeno et al. (2006) suggested that at a local scale island systems do not appear
to be more easily invaded than mainland systems, and in addition the aforementioned

apparent success does not necessarily mean greater impacts at a local scale (Vila et al., 2011).

The final ecological repercussion of invasive alien species is a particularly grave one: they
can facilitate the extinction of local species. Since the 17th century, invasive alien species
have contributed to almost 40 % of all animal extinctions for which the cause is known
(Secretariat on the Convention on Biological Diversity, 2006). They are the second most
common threat associated with species that have gone extinct since 1500 CE (Bellard et al.,
2016). Invasive alien species are the most common threat linked with extinctions in three of
the five taxa analysed by Bellard et al. (2016): amphibians, reptiles, and mammals.
Additionally, they are the most common threat associated with vertebrate extinctions overall
(Bellard et al., 2016). It has been noted by Bellard et al. (2016, p. 3) that ‘alien species may

often act in synergy with other extinction drivers - and indeed, most extinctions are



associated with more than one - but the impacts of alien species have been well documented
in multiple contexts’ (see Pysek et al., 2017; Courchamp et al., 2003). In a more recent study
by Blackburn et al. (2019) invasive alien species were named as the most frequent cause for
the extinction of animal and plant species worldwide, ahead of hunting, harvesting and

agriculture.

In addition to physical and ecological impacts, invasive alien species can also affect humans
through the aforementioned impacts. Changes in ecosystems can cause major threats to
human well-being particularly in areas where the opportunities for preventing and managing
invasive alien species are limited (Pysek et al., 2020). The direct threats imposed by invasive
alien species include for example injuries caused by venomous species or the spread of
diseases (Pysek et al., 2020). The subsequent impacts following ecosystem change can be
severe: according to PySek et al. (2020), invasive alien species can affect the material and
intangible assets of a particular area in such magnitude that the local people have to abandon
farming or fishing, i.e., their livelihoods, and emigrate elsewhere. Invasive alien species can
also disrupt culturally and socially important structures and reduce the socially imposed
values on affected landscapes and ecosystems (van Wilgen et al., 1996). However, these
impacts on cultural and aesthetic values are difficult to assess since they are influenced by
complex psychological and social processes that shape the collective and individual sense of
what is valued (Kueffer & Kull, 2017). Finally, the economic impacts of invasive alien
species are significant. In the EU alone, the costs caused by invasive alien species over the
past 20 years come up to 12 billion per year, with the figure growing year by year (European
Commission, 2016). The costs accumulate from removal of invasive species, damage to
infrastructure and changes in economically important ecosystems, among other impacts
(European Commission, 2016). However, it should be noted that in the economic context
many alien species can be in fact beneficial, for example species introduced for fishing,
hunting and tourism purposes (European Commission, 2016). This conflict between
ecological and economic benefit is a major issue in the relationship between tourism and
invasive alien species and will be discussed further in chapter 4, Invasive alien species and

tourism.

In conclusion, the impacts of invasive alien species can be vast and serious. It should also be
noted that not all of the possible impacts caused by invasive alien species are even known,
due to them being difficult to evaluate, uncertain, delayed, and pervasive (Simberloff et al.,

2013). For the vast majority of invasive alien species and the consequences of their

10



introductions no quantitative information is available (Jeschke et al., 2014), which means that
despite being long and unsettling, the list of impacts presented here may be far from
complete. The absence of comprehensive assessment limits the ability to generalize and
predict where the impacts might be most damaging (Vila et al., 2011) and further prioritize
countermeasures. The timely interference and prevention are always more cost effective than

eradication, which gets harder and more expensive with time (European Commission, 2016).
2.4 Invasive alien species in the Nordic region

The European continent’s position as a centre of international trade over past centuries has
resulted in it receiving a large number and diversity of alien species, of which many have
become invasive and established, affecting all European habitats (Keller et al., 2011). The
dominant pathways of alien species into Europe are mostly associated with accidental escapes
from ornamental and horticultural activities (Arianoutsou et al., 2021), but in the case of the
Nordic region additional significant pathways, such as agriculture, angling and other sporting
activities, aquaculture and ballast water have been recognized, with the main pathways of
introduction varying between different taxonomic groups (Nordic Council of Ministers,
2015). As stated in chapter 1.2, some of the species use more than one pathway of spread. It
is also noted that for many of the alien species the pathways of spread are unknown,
especially in the case of Norway (N of species with unknown pathway = 1486), which
highlights the need for further study of the pathways to prevent future invasions (Nordic
Council of Ministers, 2015). In the case of the Nordic region, the group with the largest
number of alien species in the angiosperms, which have spread mainly through horticulture,

agriculture, and transport (Nordic Council of Ministers, 2015).

The alien species’ ability to spread is also dependent on the characteristics of the receiving
region. In the case of Finland, Nummi (2000) states that the harsh climate prevents invasion
of most southern species, but on the other hand the relatively low number of species in
Finnish ecosystems can facilitate easier establishment of alien species, given that they are
physiologically adapted to the northern conditions. The established alien species in Finland
can be divided into three subgroups: ancient unintentional introductions, that were mostly
introduced through early agriculture, such as the house mouse and many plants; historical
intentional introductions intended to facilitate economic benefit, such as many game and fish
species and garden plants; and lastly modern, mainly unintentional introductions which take

place through modern technology and trade, for example species spreading through ballast
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water (Nummi, 2000). Established alien species are fairly well documented on national and
EU-wide scale, but it should be noted that because there is often a significant lag period
between species introduction, establishment and spread, it is likely that these databases are
lacking information on species that have been introduced but not yet established or invasive
(Keller et al., 2011). It has also been shown that the number of introductions as well as the
importance of different pathways vary over time: for example, in the Nordic region, the
number of species introduced through agriculture and ballast water and sediments have
decreased, whereas the importance of angling and sport has increased (Nordic Council of

Ministers, 2015).

3 Biodiversity

According to the UN Environment Program’s [UNEP] (1992) Convention on Biological
Diversity biodiversity, or biological diversity, entails the variability of living organisms in an
area, including terrestrial and aquatic systems and all organisms within these systems. This
definition includes the relationships and diversity within species, between different species
and between ecosystems. Biodiversity, the impending threat of biodiversity loss and
necessary measures to conserve it have been one of the dominating topics in discussions of
ecological sustainability for the past years, or even decades. Even though great local,
national, and international attention has been given to the cause through strategies, action
plans and policies, with some conservation success especially on the local scale, biodiversity
and ecosystem functions and services are declining worldwide (IPBES, 2019). Direct and
indirect drivers of this change have accelerated during the past decades, including factors
such as pollution, invasive alien species and climate change, which on its own causes impacts
from genes to ecosystems and further poses a growing risk together with other direct drivers
(IPBES, 2019). In addition to altering habitats and the physical environment, climate change
can also facilitate the loss of existing species and introduction of new ones through
expansions of infrastructure (IPBES, 2019). This development is particularly concerning for
remote and ‘untouched’ locations such as the Arctic region (Hall et al., 2010). The
aforementioned changes can also lead to habitat loss, which is seen by some authors to be the
greatest threat to biodiversity (Hanski, 2011). The changes relating to agriculture, built areas,
infrastructure and the growing demand for resources pose a serious threat for natural habitats

(Hanski, 2011): in an in-depth assessment of 388 habitat types in Finland nearly half were
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classified as either endangered (n = 52), critically endangered (n = 57) or vulnerable (n = 77)

(Kontula & Raunio, 2018).

The state of global biodiversity is monitored by the UN Convention on Biological Diversity
[CBD]. As a part of the Strategic Plan for Biodiversity 2011 - 2020, the CBD introduced 20
Aichi biodiversity targets which strive to address and manage the current decline of global
biodiversity (CBD Secretariat, n.d.). The targets address issues such as awareness, habitat
loss and protected areas, among others (CBD Secretariat, n.d.). In addition, the targets also
recognize the threat imposed by invasive alien species: Aichi Biodiversity target 9 states that
“By 2020, invasive alien species and pathways are identified and prioritized, priority species
are controlled or eradicated, and measures are in place to manage pathways to prevent their
introduction and establishment.” (CBD Secretariat, n.d.). However, by 2020 it was evident
that none of the goals would be fully met, further undermining efforts to achieve the UN
Sustainable Development Goals and address climate change (Secretariat of the Convention
on Biological Diversity, 2020). The failure to achieve the goals was credited to unsustainable
patterns of production and consumption, population growth and technological developments,
which in turn increased the impacts of land and sea use change, overexploitation, climate
change, pollution, and invasive alien species (Secretariat of the Convention on Biological
Diversity, 2020). The information from the national reports suggested that the committed
countries were lacking in both ambition to address the Aichi targets and in the action required

to reach the commitments.

If not just for the intrinsic value of diverse and dynamic ecosystems, the incentives to stop
this decline are varied. Many of the services provided by nature are essential for human
health and their decline threatens a good quality of life (IPBES, 2019). Examples of these
services include food security through pollination and pest control, improved nutrition, and
the provision of clean water (Secretariat of the Convention on Biological Diversity, 2020).
Some of these services are fully irreplaceable, and while most of them can be replaced up to a
certain point, human made replacements generally cannot provide the full range of benefits
provided by nature (IPBES, 2019). According to the UNEP (n.d.) biodiversity loss could also
exacerbate global climate change, endanger food security through land degradation, put
humans and animals in closer contact resulting in greater risk of disease spread and cause
enormous economic repercussions, including up to 577 billion US dollars at risk due to
pollinator loss. In addition, the European Commission (2016) estimates that around 4.4

million jobs and 405 billion euros in annual turnover are directly dependent on healthy
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ecosystems. The Secretariat of the Convention on Biological Diversity (2020) also notes that
the projected decline in biodiversity will have a particularly detrimental effect on indigenous
peoples and local communities, especially for the poor and vulnerable since they rely on

biodiversity for their wellbeing.

In addition to direct repercussions affecting human population, biodiversity loss also reduces
the efficiency by which ecological communities collect biologically essential resources,
produce biomass, decompose, and recycle essential nutrients, leading to decrease in the
stability of ecosystem functions through time (Cardinale et al., 2012). It is also noted that the
impact of biodiversity is nonlinear and saturating, meaning that change accelerates as
biodiversity loss increases (Cardinale et al., 2012). Loss of biodiversity across different
trophic levels can influence ecosystem functions even more strongly than biodiversity loss
within trophic levels: food web interactions have been shown to be key mediators of
ecosystem functioning, and the loss of higher consumer can lead to reduced plant biomass,
altered vegetation structure, fire frequency and spreading of diseases (Estes et al., 2011).
However, in the case of many ecosystem services the relationship between biodiversity and
the service has not been studied sufficiently to evaluate (Cardinale et al., 2012), which calls
for the need of further research. In the case of species extinction, the following change in the
ecosystem is determined by the biological traits lost: scenarios can vary from reduction of
ecological processes to the opposite (Cardinale et al., 2012). Altogether, Cardinale et al.
(2012, p. 61) state that ‘the impacts of diversity loss on ecological processes might be
sufficiently large to rival the impacts of many other global drivers of environmental change’,
including the impacts on primary productivity comparable to drought, climate warming,

acidification, and elevated CO; among others (Hooper et al., 2012).

4 Biosecurity

One of the main threats for biodiversity is the introduction of invasive alien species and their
subsequent impacts, such as altered habitats and species extinctions. The process of invasive
alien species spreading and establishing themselves is often also referred to as biological
invasion, which is especially associated with the notion of negative impacts and harm as a
result of the introduction of these organisms, including different species, pests, and disease
(Hall, 2019). It is evident that increased effort to biodiversity protection is needed, both on
global scale through large-scale conservation efforts and global framework, as well as local

scale biosecurity measures. Biosecurity refers to measures implemented to prevent the

14



degradation of biodiversity and threats such as biological invasion, ‘preventing introduction
of harmful new organisms, and eradicating or controlling those unwanted organisms that are
already present’ (Biosecurity Strategy Development Team, 2001, sec. 1.3, as cited in Hall,
2019). This response to manage and prevent biological invasion and establishment of
invasive alien species can be broadly defined as the efforts in protection of a country’s,
region’s or other defined location’s environmental, economic, and human health from

harmful organisms (Hall, 2019).

Biosecurity is largely the responsibility of each independent country or region, but some
agreements and international conventions exist to guide the adoption and utilization of
biosecurity measures. Examples of these include the European Union Regulation 1143/2014
on Invasive Alien Species that binds every member country of the EU on the import and
control of invasive alien species, the WTO International Plant Protection Convention [IPPC],
that acts as the standard-setting body for border biosecurity (PySek et al., 2020) and the WTO
Agreement on the Application of Sanitary and Phytosanitary Measures [SPS]. The latter two
agreements address particularly the issue of free trade acting as a vector for invasive alien
species and strive to negotiate a balance between free trade and biosecurity measures that can

be seen as hindering, such as import quarantines (Pysek et al, 2020).
4.1 Biosecurity management strategies

Nearly every country employs biosecurity measures to protect biodiversity and citizens from
the effects of biological invasions (Pysek et al., 2020). Different stages of the invasion
process require different approaches to biosecurity measures. In most cases the most
environmentally desirable and cost-effective way of controlling invasive alien species is
prevention (Keller et al., 2007). Biosecurity practices related to prevention mostly take place
at the borders of a country or a region and are often referred to as ‘border biosecurity’ (PySek
et al., 2020). Border biosecurity includes measures such as inspections, quarantines, e.g.,
restrictions on what kind of goods can be brought in or out of a region or country, and
sanitation measures at any point during a trip, for example in an airplane, at the airport or at
the entry point of a protected area (Pysek et al., 2020). Prevention can also take place before
any contact at borders, such as constricting possible pathways and assessing risks for
intentional imports (Simberloff et al., 2013). These measures ensure that minimal intentional
or unintentional transfer of invasive alien species to the area takes place through trade,

transport or human mobilities. The effectiveness of these measures has been studied, and for
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example in New Zealand the rate of fungal plant pathogens has declined progressively
through the use of phytosanitary controls at the border, such as X-ray machines and detector
dogs (Sikes et al., 2018). Regulations on what can be brought over the border are largely
determined by legislation concerning health, international trade, and environmental law (Hall,
2011). Controlled and potentially harmful goods can include plants, seeds, live animals, or

their products among others.

If the invasive alien species are able to establish themselves despite previous attempts to
prevent them, early detection, rapid response, and thorough eradication should follow
(Simberloff et al., 2013). The next steps in biosecurity practices are surveillance, which
attempts to locate and map out the distribution and possible impacts of a certain species, and
appropriate methods of eradication (Pysek et al., 2020). In the best-case scenario eradication
is performed before the species in question are able to establish populations, however it is
also possible to eradicate an established species, albeit much more costly and time-
consuming (Pysek et al., 2020). Despite the difficulties associated with eradication processes,
eradication technologies have improved dramatically and resulted in promising
accomplishments: of more than 1000 eradication attempts, 86% succeeded, including several

long-standing invasions (Genovesi, 2011).

One way to support both prevention and eradication measures the education and involvement
of the public, some authors insisting it is a prerequisite for success (see Novoa et al., 2017). It
is crucial to involve and improve the knowledge and awareness of all parties concerned by or
involved in the introduction and management of invasive alien species. According to

Verbrugge et al. (2021), these parties include

1. policy makers and authorities of different spatial scales responsible for regulations,

border control and reporting regarding invasive alien species,

2. nature and water managers who come across invasive alien species due to the nature

of their job,

3. professionals working outdoors, including landscapers, foresters, gardeners among

others,
4. retailers and traders of plants and animals, and

5. the general public, who can assist in detection and monitoring of invasive alien

species.
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The awareness raising of these key actors comprises species identification skills, knowledge
of invasion processes, introduction pathways, potential impacts, and management options
(Verbrugge, 2021). It also matters in what manner the awareness raising is carried out:
Verbrugge et al. (2021) concluded that hands-on activities, such as workshops and games,
worked better in increasing knowledge and awareness than just talks and pictures. Engaging
the general public in the management of invasive alien species can have many benefits: the
collected data through apps or collective databases (such as Vieraslajit.fi in Finland) is
valuable for detecting, locating, and managing alien populations and raising awareness of the
impacts of invasive alien species can increase acceptance of biosecurity measures (Pysek et

al., 2020).
4.2 Challenges in biosecurity management

The management of invasive alien species and biological invasion is particularly challenging
due to several issues taking place on different scales over space and time (Hall, 2019). For
example, the conditions under which biological invasion takes place are practically
impossible to determine, there is a considerable time lag between introduction and spread
termed the invasion lag, and the impact of invasive alien species is often increased as the
populations spread further (Keller et al., 2011). In addition, the spread of new species is often
at the hands of neighboring jurisdictions, so the management and prevention require
international cooperation which might be difficult to achieve and uphold (Hall, 2019;
Perrings et al., 2010). Lastly, the protection of biodiversity and restricting the means through
which biological invasion takes place is also often at odds with economic benefit from
increased trade (Hall, 2019), which may in economic growth-focused systems put the

wellbeing of ecosystems into jeopardy.

One of the most pressing issues of biosecurity management is the ongoing environmental and
climate change. Not only is it able to open new pathways of spread and transform habitat
more suitable for alien species, such as in the situation in the Arctic region discussed above in
chapter 1.2, but it may also challenge a great part of the current biosecurity regimes. The
Arctic region again offers an example: the biosecurity regime of the region is highly
concentrated on national parks and reserves which have been previously accessible to the
public. However, as the reduction of sea ice and eased access for marine transport opens new
routes and destinations, these new areas are exposed to invasive alien species while

simultaneously not being covered by previous biosecurity regimes (Hall et al., 2010). It is
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very likely that biological invasions around the globe will differ from past and current
invasions in many respects that are influenced by global environmental change (Pysek et al.,

2020).

The management of each invasive alien species consists of a unique configuration of
stakeholders, context, and issues, and due to this fact it is possible that in some cases the
required collaboration between stakeholders may be difficult or even impossible (Novoa et
al., 2018). It was noted in the previous chapter that the engagement and educating of all
relevant stakeholders is crucial, but due to issues related to resources, both human and
monetary, opportunities for engagement might be diminished (Novoa et al., 2018). For
example, workshops and other hands-on activities might be costly to both organize and to
attend, which poses limits on who can take part in these activities (Novoa et al., 2018).
Inability to engage and educate stakeholders can prove to be a major hindrance in managing
invasive alien species, since many stakeholders are often not aware of the range of impacts
caused by invasive alien species and the potential benefits of their management, which
subsequently leads to lack of collaboration and support for the management efforts

(Courchamp et al., 2017).

The growth in international trade has been recognized to be one of the most influential factors
in the spread of invasive species (Meyerson & Mooney, 2007). This is supported by the
positive correlation between the economic activity of a country and the number of established
invasive species present (Dalmazzone, 2000). These introductions can be the result of either
unintentional spread through transport vectors or trade goods, or intentional introduction due
to their economic value. Alien species have been intentionally introduced before as for
example ornamental plants, crop species and for game and recreation purposes (Hulme, 2020;
Hall, 2019). These species can have significant value to the national economy, which can lead
to conflicts between different stakeholders and limit the options to manage these invasions
(Hulme, 2020). These conflicts can escalate as far as to overturn existing management efforts.
An example of this is the quarantine and sales ban of certain ornamental plant species. As
mentioned before, one option to enforce biosecurity measures is to implement sales bans on
species that have been deemed threatening. However, the ornamental plant industry
opposition to these bans can be so heavy that species get dropped from legislation (Hulme et
al., 2018). One option to foster cooperation and reduce restrictive legislation are voluntary
codes of conduct that stress the role of corporate responsibility (Sethi, 2011). However, as

these codes of conduct do not actually hold any consequence for non-compliance in terms of
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bad publicity or brand image, no reliable auditing system whatsoever and no means of
assessing how well the codes work, it could be argued that they are not very effective tool in

biosecurity management (Hulme et al., 2018).

Traits like aesthetic properties, recreational value and economic value may render certain
species as ‘acceptable’ in the eyes of some stakeholders (Hall, 2019; Hulme et al., 2018), and
make these species valuable assets rather than detrimental, and consequently the impacts for
the local biodiversity and surrounding species’ health might be overlooked (Simberloff et al.,
2013). This underlines the different priorities different stakeholders possess: what is seen as
detrimental by some, may be desirable for others. It should be noted that this issue should not
be regarded as a simple confrontation of nature versus economy, but the differences of
opinion may exist within different economic stakeholders (Jeschke et al., 2014). Another
economic challenge regarding invasive alien species is that all the biosecurity measures have
a certain cost, and that cost has to be balanced against the potential costs the management of
the species inflict if they are able to establish (Perrings et al., 2013). Further, if the
importance of early intervention is not recognized, policy makers and responsible authorities

may not be willing to pay the costs to prevent invasion.

Despite some efforts to standardize biosecurity measures internationally, such as the SPS
agreement, in the current form most biosecurity efforts take place on unilateral national level
as opposed to coordinated international action (Perrings et al., 2010). Perrings et al. (2010)
conclude that this level of coordination is not sufficient, and more proactive global
coordination and cooperation is required to ensure efficient biosecurity measures at all scales.
International coordination is needed particularly to identify common threats, implement
prevention and management measures and to ensure that new invasions do not breach the
weakest points in the biosecurity system (Perrings et al., 2010). The weakest points refer to
the countries and regions with the least resources and the institutional and regulatory
environment to weather invasions (Perrings et al., 2010). Even though some countries,
namely Australia and New Zealand, are known for their extensive biosecurity measures, most
countries would benefit from cooperative efforts at the global level, especially cost-wise
(Perrings et al., 2010). In addition to identifying and managing global pathways of spread,
international collective action could allow for the mobilization of resources to strengthen the

weakest links in the chain (Perrings et al., 2010).
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5 Invasive Alien Species and Tourism

Previous chapters have established the fact that increased trade and extended trading
networks are one of the main vectors of spread for invasive alien species. This also includes
the trade in tourism services (Hall, 2011). Tourism is recognized as a pathway for invasive
alien species across the globe (Anderson et al., 2015), and either directly or indirectly can
affect biodiversity through changes in vegetation, soil, and wildlife, or through new
biological invasions (Tolvanen & Kangas, 2016) which represent the second most significant
cause of species extinction (Bellard et al., 2016). These changes are a result of tourism-
related disturbances, such as trampling, land use change or construction of infrastructure (Tin
et al., 2009), and tourism seems to be the obvious culprit of alien species invasions: a
campsite survey in Northern Finland showed that alien plant species grew mostly in the
disturbed areas of the campsites (Kangas et al., 2007), while alien species were not observed
to have established in undisturbed areas (Tolvanen & Kangas, 2016). While the tourism
industry is notorious for its effect on climate change, it has been estimated that the
proportional contribution of tourism to biological exchange is even greater (Hall, 2015). The
ecological changes imposed by existing and increasing tourism pressure may also be
enhanced by global climate warming (Hall, 2010), through for example increase of (alien)
species under changed weather and climate conditions, changed species interactions and
enhanced plant regeneration rates through the increase of tolerant species (Tolvanen &

Kangas, 2016).

To conclude, the collective impacts of tourism on biological invasions are constructed of the
increasing connectivity on both global and local scales, growing number of visitors and the
associated environmental disturbance (Hall, 2010). These impacts are amplified by global
warming allowing access to places that were considered too remote before, such as in the

polar regions (Anderson et al., 2015).

5.1 Impacts of biological invasions on tourism

According to Hall (2011, p. 259), ‘substantial evidence suggests tourism is both a contributor
to as well as being affected by the movement of undesirable alien species’. As stated before,
invasive alien species can have significant economic repercussions on different sectors such
as agriculture, fishing, and forestry, but also on tourism (Hall, 2011). The change imposed on
other sectors could also affect tourism through their importance as environmental services

supporting the tourism industry (Hall, 2011). In addition to these services, biodiversity in
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itself has intrinsic value and is vital for tourism, as landscapes and wildlife are important
attractions for tourism (World Tourism Organization, 2010). Even though a large share of
tourism is dependent on biodiversity, many tourism functions are actively harming local
biodiversity, mostly through land conversion, overexploitation of resources, pollution and the
deliberate or accidental introduction of invasive alien species (World Tourism Organization,
2010). The subsequent impacts of biological invasions can affect both the destination and the
visitors, as possible impacts include the loss of indigenous biodiversity and further the
perceived naturalness, loss of attraction species and limits on tourist access or movement in
order to protect the destination area (Hall, 2007). The attempts to reduce the risk of biological
invasions can therefore have substantial effects on tourism and human mobility on all scales,
as the standard means of preventing the spread of invasive alien species is to restrict access,

or in the most severe cases quarantine or deny access altogether (Hall, 2011).
5.2 Impacts of tourism on biological invasions

As opposed to invasive alien species’ impact on tourism, much more extensive is the
literature on tourism’s effect on the spread of invasive alien species. It has been suggested

that tourism contributes to biological invasion in three ways:
1. by providing justification for deliberate introduction of new species,
2. by being a vector for accidental biological invasion, and

3. by disturbing habitat and consequently facilitating the establishment of invasive alien

species (Hall & Baird, 2013).

An example of the first contribution, deliberate introduction, can be found at tourist resorts
with ski slopes. As ski slopes are prone to erosion, some alien species, namely fast-growing
grasses, are introduced for soil stabilization (Kangas et al., 2009). These species may be
chosen as they are already well adapted to local conditions, but their establishment is aided
also by fertilization, which usually gives them a competitive advantage over native species
(Hagen et al., 2014). Due to these advantages, it is theoretically possible that the introduced
species spread further along the ski slopes and hiking trails into surrounding areas (Kangas et
al., 2009). Kangas et al. (2009) found that the introduced seed mixture species had not spread
to adjacent forest, but they note that due to invasion lag, the broader establishment of alien
species may take decades. This also applies to alien plants introduced as amenities for their

aesthetic values. To survive in a certain area, the species must be adapted to local conditions,
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which means that they have higher chances of establishing themselves in the wild

(McDougall & Cavieres, 2023).

The ability of tourism to act as a vector for accidental biological invasion is known. The
vectors through which tourism carries alien species are varied, but largely consist of different
means of transport and recreational mobilities. Transport vehicles such as airplanes, cars and
ships are able to carry species and propagules on a global scale, after which some of these
propagules can be carried in shoes, clothes, or equipment to recreational areas, including
protected areas and national parks (Anderson et al., 2015). Together with the habitat
disturbance caused by common recreational activities, such as hiking or mountain biking, the
chance of facilitating invasion is further increased (Jauni et al., 2014). It should be noted that
while species do move naturally, such processes are relatively slow and happen at
evolutionary rates (Hall, 2015). The current issue has to do with the increased rate and scale
at which the species exchange takes place, especially through increased leisure travel (Hall,
2015; 2007). Certain types of tourism may assist biological invasion in previously isolated
ecosystems: for example, ecotourism has been found to carry and introduce new pathogens to

and from remote ecotourism locations (Hall, 2015).

Biological invasions can take place via several tourism related activities such as camping and
hiking, but the especially prominent effects are caused by tourist resorts, which can transform
wilderness environments into urban-like areas and promote the spread of invasive alien
species (Tolvanen & Kangas, 2016). The construction of resorts and the change in land use
involves the removal of natural vegetation and topsoil together with its soil biota with grave
consequences for the recovery of native vegetation (Hudek et al., 2020) and the establishment
of alien species (McDougall & Cavieres, 2023). In the case of ski resorts, many resorts are
expanding their services by providing hiking and bike trails (McDougall & Cavieres, 2023),

which exposes new areas to recreation impacts (Tolvanen & Kangas, 2016).
5.3 Industry and tourist awareness

Protecting biodiversity in tourism destinations is a group effort between all stakeholders, but
arguably the tourism industry holds the greatest responsibility. Therefore, it is concerning that
as Hall (2007) stated, the tourism industry may be unaware of its role in biosecurity
management. That is, beyond the perceived inconvenience they believe tourists may
encounter while crossing borders where biosecurity measures are enforced (Hall, 2007). In

addition, taking precautions does not seem to be always an issue of knowledge: Hall (2009)
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observed that in the case of expedition operators who already had the knowledge and
experience with biosecurity in locations where their enforcement was a prerequisite for
operation, did not enforce these precautions in other locations with no such prerequisites. It
also seems that as biosecurity measures are often concentrated at national or regional borders,
the tourism operators seem to think this level of enforcement is sufficient (Hall, 2007).
However, these borders are permeable, and operators should not rely on their sole protection,
especially if the tourism attractions in question are dependent on biosecurity resources (Hall,

2007).

A number of studies have been conducted on the visitor’s and the public’s awareness of
invasive alien species. The common finding seems to be that the general awareness of
invasive alien species is low, and most visitors to a natural location were only slightly
familiar with invasive alien species and even less on their impact (Sharp et al., 2012). The
awareness of the tourists has been found low also within groups of trail runners (Smith &
Kraaj, 2020), hikers (Barendse et al., 2016) and park visitors in general (Ansong & Pickering,
2015). Lovelock et al. (2022, pp. 3914) concluded that ‘[a]lthough visitors often travel to
seek experiences associated with a high level of naturalness or wildness in destinations, they
are not necessarily aware of environmental problems such as invasive plant species that
significantly undermine the integrity of the natural environment and biodiversity’. However,
the visitors are not a homogenous group, and the perceptions and attitudes are related to both
place of origin and cultural background (Lovelock et al., 2022). There are significant
differences between domestic and international visitors in levels of ecological knowledge
about invasive species, with domestic visitors having greater awareness (Lovelock et al.,

2022).
5.4 Management of invasive alien species in tourism context

The management of the spread of invasive alien species is tricky for a number of reasons.
Firstly, the insufficient knowledge of both the visitors and the industry itself was discussed in
the previous chapter. As such, the first obstacle in implementing biosecurity measures to
tourism activities is the general lack of knowledge and understanding. To overcome this
obstacle, better education for all stakeholders is needed, and education and social marketing
campaigns should be significant biosecurity tools for tourism operations (Hall, 2015). In
addition, for these campaigns to be effective, the educational and informative programs

should be targeted at specific stakeholder groups (Garcia-Llorente et al., 2008). It is known
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that enhanced knowledge about the impacts of invasive alien species can influence attitudes
towards their acceptability and higher rates of support for their management (Lovelock et al.,
2022). Without sufficient knowledge, biosecurity measures could trigger unwanted reactions:
for example, eradication of a certain species without considering public sentiment may
trigger public opposition toward invasion controls, consequently hampering environmental

and biosecurity management (Lovelock et al., 2022).

The second obstacle is the clash of interest between biosecurity and the economic
profitability of the tourism sector. As stated before, the standard means to prevent the
introduction or invasion of alien species is the restriction or complete denying access (Hall,
2011), which goes against the very idea of tourism. As within other fields of trade, protecting
biodiversity is often at odds with the economic benefit alien species offer. Many alien species
offer substantial socio-economic benefits, for example fish species introduced for sport
fishing (Hall, 2015). This creates further opposition on biosecurity measures, such as control
or eradication, and conflicts between different stakeholders (Shackleton et al., 2019). Another
conflicting factor is the perceived aesthetic of species and the public’s willingness to support
their removal. For example, Lindemann-Matthies (2016) showed that with the increasing

appeal of a certain invasive species, agreement for its removal within the public decreased.
5.5 Second homes and invasive alien species

Second home tourism is a large phenomenon in Finland: in 2022, there were 509 652 second
homes (Suomen virallinen tilasto [SVT], 2023), with roughly half of the population having
access to a second home (Voutilainen et al., 2021). As a tourism activity, particularly one
often taking place in a natural environment, second home tourism can affect the surrounding
ecosystem just like other types of tourism (Hiltunen, 2007). Possible effects include increase
in land degradation, fragmentation, disturbance, and pressure in environmentally sensitive

areas (Hiltunen, 2007). They also pose a risk for the spread of invasive alien species.

In a recent review, Novoa et al. (2023) presented five main reasons why second home tourism
might endanger the state of natural biodiversity at the sites of second homes. Firstly, second
homes may increase propagule pressure in remote locations through multiple pathways
(Novoa et al., 2023). This risk is amplified by second homes’ possible location near natural
landmarks and protected areas, which often leads to increased infrastructure and transport
networks in the area (Long & Hoogendoorn, 2014). Secondly, second homes can be a source

of introduction for invasive species, especially ornamental plants (Novoa et al., 2023).
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Similarly, to the grasses sown at ski slopes, these plants benefit from gardening practices,
such as fertilization, which might increase their opportunities for establishment (Dehnen-
Schmutz et al., 2007). Third reason is connected to the second one: as the primary home of
the second home owners are often located far away, they often prefer to cultivate plants that
are low maintenance, e.g. tolerate well different conditions (Padullés Cubino et al., 2016).
Unfortunately, these traits are often associated with high invasive potential (Novoa et al.,
2023). The fourth reason concerns the issue of awareness and attitudes. Just like tourists as a
general group, second home owners may have different levels of awareness, perceptions, and
attitudes regarding invasive alien species (Novoa et al., 2023). The importance of stakeholder
knowledge and understanding in invasive alien species management has been underlined in
chapters 3.1 and 4.3. As with other industries, management of biological invasions depends
on the knowledge and support of stakeholders (Novoa et al., 2018). Lastly, second homes
might constitute a barrier for the management of invasions, since the irregular presence of the
owners makes it harder to gain entry to second homes and their gardens and engaging them in

citizen science projects or other attempts to increase knowledge (Novoa et al., 2023).

As stated before, increasing the public’s knowledge of invasive alien species and their
impacts is crucial. Long and Hoogendoorn (2014) presented the finding that the second home
owners' and users' perception of their impacts on the environment is not necessarily accurate,
largely downplaying the impacts caused by second home tourism. Understanding the actual
impacts and their repercussions might affect the tourists’ actions and willingness to mitigate
the impacts, as well as increase the support for biosecurity practices (Long & Hoogendoorn,
2014), which is why education and engagement are the most effective tools in managing

environmental impacts, including biological invasions.
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6 Study areas

This study explores the awareness and perception of tourists and second home owners and
users on invasive alien species in two different study sites: Ruka ski resort and tourism centre
in the municipality of Kuusamo, north-eastern Finland, and Saariselkd outdoor resort in the
municipality of Inari in Finnish Lapland. Both destinations are generally known for their
focus on winter sports and nature-based tourism, offering diverse activities such as hiking,
fishing, mountain biking and different safaris. The most prominent difference lies in the
tourists visiting these destinations. Looking at the recorded overnight stays in 2022, Ruka
appears to be slightly more popular and receives mostly domestic tourists, while Saariselkd

attracts more international tourists (Visitory, 2023a; Visitory, 2023b).

Inari
E3 kuusamo

© Map: Elina Puhakka, Oulun yliopisto 0 50 100 km
© Sources: Maanmittauslaitos, OpenStreetMap T |

Figure 1: Locations of the study areas Ruka, Kuusamo and Saariselkd, Inari
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6.1 Ruka, Kuusamo

The first study area, Ruka, is located in the municipality of Kuusamo. Kuusamo is located in
the north-eastern part of Finland bordering Russia (figure 1). The area of Kuusamo is 5 809
km?, of which 830 km? consists of rivers and lakes (Kuusamo Town, n.d.). The population in
2020 was 15 162 inhabitants, with population density being 3,3 inhabitants per km? The

population of Kuusamo has been in continuous decline since 1996 (Tilastokeskus, 2022).

The nature in Kuusamo is diverse and rich and characterized by coniferous forests,
canyonlike valleys and rapids. There are several protected areas, the most well-known being
the Oulanka national park, which also extends to Salla municipality (Luontoon.fi, 2023a).
The Finnish Biodiversity Info Facility (2023) database reports overall 8 967 species across
taxa in Kuusamo, of which 27 species are recognized as alien species. Examples include the
Japanese rose (Rosa rugosa), muskrat (Ondatra zibethicus) and the Persian hogweed

(Heracleum persicum) among others (Finnish Biodiversity Info Facility, 2023).

The average annual temperature in Kuusamo is 0 °C, with approximately 200 days of snow
cover (Kuusamo Town, n.d.). Kuusamo is also one of the snowiest areas in Finland, with
average snow cover up to 80 — 90 centimetres (Kuusamo Town, n.d.). The Ruka Ski resort is
one of Finland's most popular ski resorts with over 14,7 million euros in ski pass sales in the

winter season 2021-2022 (Ruka.fi, 2023).

Tourism is an important part of the region’s economy. In 2020 the tourism sector employed
625 locals full time (Ruka.fi, 2023), which made up 11 % of the local workforce at the time
(Tilastokeskus, 2020). Kuusamo receives approximately million visitors annually, bringing in
117,8 million euros in direct tourism income in 2020 (Ruka.fi, 2023). There are
approximately 12 000 beds available to tourists (Ruka.fi, 2023), in addition to over 7 500
privately owned second homes (Tilastokeskus, 2023). In 2022, Kuusamo had 636 000
registered overnight stays, with 529 000 (83 %) them being domestic visitors and 107 000
(17 %) international visitors (Visitory, 2023a). It should be noted that stays in rented or

privately owned second homes are not being registered (Ruka.fi, 2023).

Even though Ruka and the greater Kuusamo area are widely known for the winter sport
opportunities, the diverse nature offers activities such as hiking, fishing, mountain biking, and

curiosities like bear watching. In recent years, the focus has shifted more towards year-around
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tourism instead of peak seasons, since tourism and the resulting effects on the local economy

in Kuusamo are highly seasonal (Kauppila, 2016).

6.2 Saariselka

Saariselkd is a tourism destination in Finnish Lapland, located 250 kilometres north of the
Arctic Circle in the Inari municipality (figure 1). It is the northernmost outdoor resort and
offers activities throughout the year: cross-country skiing, reindeer and husky safaris, hiking,
fishing, and hunting (Lapland North, n.d.). The resort also acts as a gateway to Urho
Kekkonen national park, which is the second largest national park in Finland (Lapland North,

n.d.).

Inari is the largest municipality in Finland by area but in 2022 had only 7 047 permanent
inhabitants with population density of 0,47 inhabitants per km? (Inarin kunta, n.d.). The area
is characterized by fells surrounded by coniferous forests (Luontoon.fi, 2023b). The average
annual temperature is —0,7 °C (Ilmatieteen laitos, n.d.). Approximately 72,2 % of the area
consists of different protected areas (Inarin kunta, n.d.). The Finnish Biodiversity Info
Facility (2023) database reports 960 different species across taxa in the Saariselkd region, of
which three are recognized alien species: the Nootka lupine (Lupinus nootkatensis), the

garden lupin (Lupinus polyphyllus) and the Dermestid beetle (Reesa vespulae).

Saariselkd is the most important tourism destination in Inari: in 2022, out of 536 000
overnight stays in Inari 334 000 (62 %) took place in Saariselkd region (Visitory, 2023b). Out
of these overnight stays in Saariselkd 170 000 (51 %) were domestic and 164 000 (49 %)
international visitors, with the majority of foreign nationality visitors being British, French,
and German (Visitory, 2023b). As with the case of Ruka, stays in privately owned second
homes are not registered, nor are visits with no overnight stays. Similarly, Saariselkd also has
an apparent peak season in December, with the overnight stays approximately three-fold

compared to the summer months (Visitory, 2023b).
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7 Data and methods

The data in this study consists of two different data sets: semi-structured interviews, that
represent the qualitative data, and a questionnaire which constitutes the quantitative data of
the study. Such a method where both qualitative and quantitative methods are utilized is
called mixed method research (Creswell & Plano Clark, 2018). It is designed to provide a
method of data processing that both utilizes the strengths of each method, while
simultaneously overcoming the issues associated with them, thus supporting each other rather
than existing as independent methods and data sets (Creswell & Plano Clark, 2018). Despite
different forms of data collection, the interviews and questionnaires largely dealt with the
same themes and questions and had the same target group of tourists of domestic and
international origin as well as people who either owned a second home in the area or had
access to one. The purpose of utilizing two different methods of data collection was to obtain
both general and descriptive data of the target group, as well as deeper and detailed
understanding of their awareness and perception, which might not be attainable through rigid

and more controlled questionnaires.

The interviewees and the respondents filling out the questionnaire were ensured anonymity
and strictly scientific purpose of the usage of their data and answers before any interview and
in the introduction of the questionnaire. Some respondents may have been hesitant to give out
their socio-demographic information, so to ensure the comfort of every respondent and
interviewee, they were assured that they were allowed to skip any question they felt
necessary. Since questions in the questionnaire could not be left blank, a chance to check

“prefer not to answer” was provided.

Both data collection methods were carried out simultaneously while at the study sites. Data
collection of the physical copies of the questionnaire and the interviews took place in two
different destinations and timeframes: November 2022 in Ruka and in December 2022 in
Saariselkd. The share of data collected from Saariselkd is slightly larger, which could be
accounted for the field work in Ruka taking place outside of the season peak, leading to fewer

tourists, especially in the case of international visitors.
7.1 Questionnaire

The first data set of the study, the questionnaire was designed to collect information on three

main themes: the target group’s general knowledge about invasive alien species and the
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phenomenon’s connection to tourism activities, their personal views, opinions and perception,
and their willingness to partake in biosecurity actions in the future. The main part of the
questionnaire contained three sets of statements in the respective themes, and the respondent
chose their answer from a Likert-scale ranging from strongly disagree to strongly agree. After
the main part, respondents were asked to fill in their socio-demographic information and

questions regarding their potential second home ownership.

The questionnaire was distributed through various methods. Firstly, the participants were
approached in public spaces of high tourist traffic, such as the village centre in Ruka and
popular nature attractions, such as Pieni Karhunkierros in Ruka and Aurorantupa in
Saariselkd. After initial inquiries about their status as tourists and willingness to participate in
a survey, they were asked to either fill out a physical form or identical online version through
Webropol survey platform. The second method was door-to-door collection in areas where
the density of rental cottages and apartments was high. The number of physical
questionnaires collected through these methods came up to 135, as only two respondents
opted for the online version. As a third method of data collection, a link to the online version
of the questionnaire was distributed in Facebook on open and private groups directed at
visitors and second home owners at the destinations. This included groups Mitd Rukalla
tapahtuu?, Ruka/Kuusamo vuokrattavat/myytdvit mokit ja huoneistot, Posion ilmoitustaulu,
Puskaradio Kuusamo, Utsjoki, Saariselkd, and Suuntana Pohjois-Norja. The questionnaires
were open continuously from 14.11.2022 to 2.1.2023. The number of questionnaires collected
through these links was 103, with one entry deemed unusable. The final number of collected
questionnaires is thus 239, of which 89 were submitted by second home owners. Both the
physical copies and the online version had Finnish and English versions, and roughly about a

quarter of the questionnaires were submitted by some other nationality than Finnish.

The data from the physical copies of the questionnaires was transferred to identical form in
Webropol to be converted into a spreadsheet for further analysis. No changes were made to
the data, including for example typing errors. The data from the questionnaires will be treated
mostly as a background statistic for the target group involved in the data collection. Key
figures from variables such as age, employment status and income information among others
will be used to characterize the target group and act as a base for more in-depth analysis of
the interview data. The results of the survey will be discussed in chapter 7, questionnaire

results.
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7.2 Interview

The second data set, semi-structured interviews were intended to deepen the understanding of
the data acquired from the survey. While the questionnaire dictates what kind of questions the
respondents may answer, the semi-structured interview was chosen to allow more free
flowing conversation, more information, and additional anecdotes about the themes. Every
interview was shaped according to the interviewees initial level of knowledge, their interest

in the subject and their status as either second home owner or a visitor.

The interviews followed the same thematic pattern laid out in the previous chapter. To begin
with, interviewees were asked about their knowledge about invasive alien species, and
provided with a short introduction to the subject, including some examples of the most well-
known in Finland. The next part discussed the interviewee’s perception and views on the
connection between invasive alien species and tourism activities, including their own part in
spreading or preventing the establishment of invasive alien species. In the third part
interviewees were provided with information about biosecurity measures and asked about
their awareness and views on ongoing and potential measures, and their willingness to take
part in these measures. Lastly, the same set of socio-demographic information was collected
as in the questionnaire. The length of the interviews ranged from four minutes and 22 seconds
to 14 minutes and 30 seconds, with most of the interviews lasting around eight minutes.
After the interviews every interview was transcribed by the interviewers to ensure correct

transcription.

The number of semi-structured interviews in total is 46, where the number of tourists is 29
and the number of second home owners is 17. The number of interviews is significantly
lower than the number of questionnaires, which underlines the advantage of mixed method
approach: while interviews can provide more in-depth data, it is much harder to collect. At
first, many respondents were presented with the option of either interview or questionnaire,
and the majority of them opted for the questionnaire. Because of this, the approach was
adjusted to only asking for either or to ensure the sufficient collection of both data types. All
of the interviews were collected randomly by approaching people, inquiring whether they
were locals or tourists and asking for an interview. All of the interviews were conducted in
Finnish and all except one of the interviewees were Finnish by nationality, with the single
foreign interviewee being Estonian. While some interviewees took part in the interview

alone, most interviews included multiple people at once, for example couples or families.
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This dynamic often led to more in-depth answers when interviewees in the same interview

discussed the themes with each other and not only with the interviewer.

For the analysis of the qualitative data the interviews are grouped into “tourists” and “second
home users or owners”. The interview transcripts are read and coded: similar answers or
keywords mentioned in the interview are noted, gathered, and ultimately assigned into a
group or theme with other excerpts of similar coding. In this case this is done “manually”,
without using any kind of qualitative analysis softwares. If it seems necessary or beneficial
for the analysis, these themes can be grouped again into bigger overarching themes. After the

coding is complete, the created themes are analysed using thematic analysis.
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8 Questionnaire Results

The results of the questionnaire will be discussed in four parts. First, the background
information and socio-economic factors are laid out in order to characterize the sample and
the nature of their stay in the study areas. After this, the chapter follows the same thematic
structure as the questionnaire, as the three main themes of awareness, perception and
behaviour regarding invasive alien species will be discussed. In the online form it was
mandatory to fill all fields in order to submit the questionnaire, but in the case of physical
forms respondents might have skipped questions, either accidentally or deliberately, which
has led to some missing data entries. However, with the small number of missing entries, 0 -

9 depending on the question, the effect is minor.
8.1 Socio-economic information

The questionnaire included questions regarding the background information and the socio-
economic status of the respondents. A slight majority, 134 respondents identified as female
(57,0 %), with 96 male respondents (40,9 %) and one respondent choosing the option ‘other’
(0,4 %). Four respondents (1,7 %) preferred not to disclose their gender. None of the age
groups included were significantly greater than others. The biggest age group was 18 - 25
years old (21,9 %). Similar in sample size, 36 - 45 years old accounted for 17,6 %, 56 - 65
years old for 16,3 % and over 65 years old for 15,9 % of the respondents. The share of under

18 years old was 0,9 % with only two respondents.

Over three quarters of the respondents (75,5 %) were Finnish by nationality, with the second
largest groups of British and French respondents each constituting 5,6 % of the sample. Other
respondent nationalities included German (2,6 %), Chinese (1,3 %), Italian (1,3 %), Belgian
(0,9 %), Dutch (0,9 %), Japanese (0,9 %) and Korean (0,9 %). With one respondent (0,4 %)
from each country, the rest of the respondents originated from Australia, Azerbaijan, Brazil,

Czech Republic, India, Ireland, Malta, Singapore, Somalia, Spain and Ukraine.

Most of the respondents possessed higher education, as 33,8 % of the respondents had
completed a bachelor’s degree, and 30,3 % a master’s degree. 3,8 % of the respondents had a
doctorate. Roughly a third of the respondents stated high school or vocational school (29,1
%) as the highest completed level of education, with four respondents (1,7 %) choosing
comprehensive school. One respondent (0,4 %) chose the option of ‘kansakoulu’, which

preceded the Finnish comprehensive school system. Two respondents (0,9 %) chose the
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option ‘other’. As for employment status, 44,0 % of the respondents were employed full-
time. The second biggest groups were retired (19,7 %) and trainee or student (17,9 %). 8,5%
of the respondents were entrepreneurs, 6,8 % were employed part-time, and 1,3 % were
unemployed. Four respondents (1,7 %) chose the option ‘other’. When asked about estimated
combined annual household income after taxes, half of the respondents stated either under 50
000 € (27,8 %) or 50 000 € - 74 999 € (22,2 %). This question had the most ‘prefer not to
answer’ -responses, with 35 respondents (15,2 %) not wanting to disclose their income

information.

The next part of the background information included questions about the nature and logistics
of the trip. Most respondents (83,6 %) stated ‘leisure’ as the purpose of their visit, followed
by work purposes (7,8 %) and visiting family or relatives (3,0 %). Four respondents (1,7 %)
travelled for studies and nine respondents (3,9 %) chose the option ‘other’. Most of the
respondents (63,6 %) arrived by car, followed by plane (19,5 %) and public transport (12,1
%). As for the type of accommodation, the most popular choices included the respondent’s
own second home (36,1 %) or a rental cottage (34,8 %). 40 respondents (17,4 %) stayed in a
hotel or other type of accommodation company, 11 (4,8 %) stayed with friends or family and
16 respondents (7,0 %) answered ‘other’. The respondents were also asked about the length
of their visit. The number of nights stayed varied from zero to 270, with several respondents
reporting multiple months stays. The mean of nights spent at the study area was 14,9 with

standard deviation of 33,3, while median and mode both came up to six nights (N = 220).

Just over a third (37,6 %) of the respondents owned a cottage, timeshare, or other kind of
holiday apartment in the area. Out of these respondents, almost half (47,7 %) had owned the
cottage, timeshare, or other holiday apartment in question for over 10 years. 27,3 % had
owned the second home for 1 - 5 years, and 12,5 % each for 6 - 10 years or for less than one

year.
8.2 Awareness

The first questionnaire part regarding invasive alien species began with questions about the
initial knowledge of the terminology. When asked whether the respondents were familiar with
the term ‘invasive alien species’ prior to the questionnaire at hand, 80,3 % of the respondents
claimed to be familiar with the term, with 13,0 % of the respondents not familiar and 6,7 %
of the respondents unsure. Further, when respondents were asked whether they had heard

about actions that can be taken to prevent the spread of invasive alien species, 65,4 % of the
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respondents answered ‘yes’. 24,1 % of the respondents were unfamiliar with said actions and

10,5 % unsure.

The second part of the section concerning awareness consisted of a set of statements
regarding the respondents’ perceived awareness and knowledge on the subject. The
respondents were able to choose their answer from a 5-step Likert scale ranging from
‘strongly disagree’ to ‘strongly agree’ according to the standing best representing them or
their opinion on the statement. The first statement ‘I can recognize invasive alien species in
the wild well’ divided the sample in two: roughly half of the respondents either disagreed
(36,0 %) or strongly disagreed (12,3 %) with the statement, while the other half either agreed
(34,3 %) or strongly agreed (7,2 %). The remaining 10,2 % neither agreed nor disagreed.

The respondents' confidence in their theoretical knowledge on the impacts of invasive alien
species was rather higher: 45,6 % of the respondents agreed and 16,9 % strongly agreed that
they are aware of the impacts invasive alien species inflict on the native biodiversity, while
19,8 % of the respondents disagreed and only 4,6 % strongly disagreed with the statement
(Figure 2). The same trend continued with the statement ‘I am aware of the processes through
which invasive alien species spread’, although confidence was not as high as with the
previous statement: roughly half of the respondents either agreed (43,9 %) or strongly agreed
(8,0 %) with the statement. 27,0 % percent of the respondents disagreed and 8,0 % strongly
disagreed. With both statements, 31 respondents (13,1 %) neither agreed nor disagreed.

| am aware of the impacts invasive alien

species inflict on the native biodiversity ar 1

0% 20 % 40 % 60 % 80 % 100 %

m Strongly agree mAgree mNeither agree nor disagree m Disagree © Strongly disagree

Fig. 2: Respondents perceived awareness on the impacts of invasive alien species on native

biodiversity (N =237).
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The following two statements concerned the respondents’ awareness of the relationship
between invasive alien species and tourism. The results of these statements are visualized in
figure 3. In the case of the statement ‘I am aware of the impact of tourism on the spread of
invasive alien species’, responses were more disagreeing than agreeing: in total 44,7 % of the
respondents either disagreed (34,9 %) or strongly disagreed (9,8 %). However, this majority
was only slight, as 33,2 % of the respondents agreed with the statement and 6,0 % strongly
agreed. This trend continued, slightly stronger, in the next statement ‘I am aware of the
actions that an individual tourist can take to prevent the spread of invasive alien species’,
with nearly half of the respondents disagreeing (35,0 %) or strongly disagreeing (12,7 %)

with the statement.

| am aware of the impact of tourism on the

spread of invasive alien species 82 23
| am aware of the actions that an individual
tourist can take to prevent the spread of 83 30

invasive alien species

0 % 20% 40% 60% 80% 100 %

m Strongly agree mAgree mNeither agree nor disagree = Disagree = Strongly disagree
Fig. 3: Respondents perceived awareness of the relationship between tourism and invasive
alien species (N =273 - 275).

On a more general level in the next statement the respondents appeared more confident in

their knowledge: just under half of the respondents either agreed (41,2 %) or strongly agreed
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(5,9 %) with the statement ‘I am aware of the actions that can be done on the regional or
national level to prevent the spread of invasive alien species’. On the contrary to the two
preceding statements, this statement was not limited to the scope of tourism. Lastly, the
respondents were well aware of their own potential influence on the matter: the statement ‘an
individual person can influence the spread of invasive alien species’ received an
overwhelming agreement with 45,8 % of the respondents agreeing and 37,4 % strongly
agreeing with the statement. 8,8 % of the respondents expressed a neutral opinion, while only

12 respondents (5,0 %) disagreed and seven respondents (2,9 %) disagreed strongly.
8.3 Perception

The second set consisted of statements regarding the perception and personal views and
opinions of the respondents about invasive alien species. The first three statements regarded
the respondents’ perception and opinions on invasive alien species and biodiversity. The
distributions of responses to these statements are visualized in figure 4. The first statement, ‘it
is important to protect biodiversity' was met with nearly unanimous opinion: 92,1 % of the
respondents either strongly agreed (72,0 %) or agreed (20,1 %) with the statement, with 2,1
% disagreeing and 3,8 % strongly disagreeing. Five respondents (2,1 %) expressed a neutral
opinion. The next statement directed the subject towards invasive alien species by stating
‘invasive alien species are a threat to the local biodiversity’. The distribution of responses
resembled that of the previous statement, although certainty seemed to decrease and the share
of neutral opinions increased: 23 respondents (9,6 %) neither agreed nor disagreed, while
46,0 % of the respondents strongly agreed and 38,1 % agreed with the statement. Eight
respondents (3,3 %) expressed strong disagreement with the notion of invasive alien species
threatening the local biodiversity. The trend continued with the third statement ‘I think more
action should be taken to prevent the spread of invasive alien species’, where again the share
of neutral opinions grew to 36 respondents (15,1 %), while agreement remained high: 42,3 %

of the respondents agreed and 35,1 % strongly agreed with the statement.
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Invasive alien species are a threat to the
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| think more action should be taken to _

prevent the spread of invasive alien species
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Fig. 4: Respondents' perception and opinions on invasive alien species and biodiversi =
g p percep p p

239).

The remaining statements in this set concerned the information about invasive alien species
available to tourists and second home owners. As with the previous statements, the responses
are heavily concentrated on the other end of the spectrum, as visualized in figure 5. When
asked whether the respondents had seen or heard information about invasive alien species or
their impacts directed to visitors and second home owners, 37,7 % of the respondents
disagreed strongly and 36,0 % disagreed. 16,3 % of the respondents either agreed (14,2 %) or
agreed strongly (2,1 %) with the statement. Ten percent of the respondents did not agree or
disagree. The majority of the respondents also disagreed when presented with the statement
‘there is enough information about invasive alien species and their impacts directed to
visitors and second home owners’: 42,7 % of the respondents disagreed and 22,6 % disagreed
strongly with the statement. The share of neutral opinions increased to 50 respondents (20,9
%) while 13,8 % of the respondents either agreed (9,2 %) or strongly agreed (4,6 %) with the

statement.
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| have seen or heard information about
invasive species, or their impacts directed
to visitors and second home owners

90

alien species and their impacts directed to
visitors and second home owners
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There is enough information about invasive .-

0 % 20 % 40 % 60 % 80% 100 %

m Strongly agree mAgree ® Neither agree nor disagree = Disagree © Strongly disagree

Fig. 5: The respondents’ perception of information about invasive alien species available to

tourists and second home owners (N = 239).

8.4 Behaviour

The third set of statements dealt with the actions to prevent the spread of invasive alien
species and the respondents’ willingness to take part in these actions. In the first three
statements the responses are again similar in distribution, as can be seen in figure 6. The first
statement ‘I am ready to take actions to prevent the spread of invasive alien species during
my next trip’, meaning in this case the choices an individual traveller can make before and
during their trip, was met with 41,4 % of the respondents strongly agreeing and 40,1 %
agreeing. 3,8 % of the respondents disagreed and four respondents (1,7 %) disagreed
strongly. The next statement ‘I am willing to participate in actions that prevent the spread of
invasive alien species [...] for example at the airport, on organized tours etc.’ refers to
voluntary actions initiated by some other entity than the tourists themselves. The distribution
of responses remained roughly the same as within the previous statement, with combined
agreement remaining at over 80 % of the respondents. Similarly, nearly 80 % of the
respondents felt that the methods to prevent the spread of invasive alien species, namely
biosecurity measures, should be legally required and enforced. 6,3 % of the respondents
opposed the legal enforcement with 3,8 % disagreeing and 1,7 % strongly disagreeing with

the statement.
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| am ready to take actions to prevent the
spread of alien invasive species during my
next trip

94

| am willing to participate in actions that
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(such as disinfecting equipment or clothing) _96
for example at the airport, on organized
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| think methods to prevent the spread of

invasive alien species should be legally ®
required and enforced (such as disinfecting

fishing equipment)

| am ready to donate financial support to
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spread of alien species
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Fig. 6: Respondents’ views on the actions to prevent the spread of invasive alien species and

willingness to partake in said actions (N = 239).

The most notable shift happens when expressing the willingness to support prevention
measures financially: the share of strong agreement decreased to 5,9 % percent of the
respondents, while the share of those expressing a neutral opinion increased to 34,9 % of the
respondents, between two- or three-fold compared to previous statements in the set.
Similarly, the share of those strongly disagreeing with the statements increased to 11,8 % of
the respondents, experiencing an increase of roughly ten percentage points compared to the
previous three statements. Similar trend can be seen with those disagreeing with the
statement: whereas for the previous three statements the share of those disagreeing ranged
from 3,8 % - 4,2 %, readiness for financial support faced 21,0 % of the respondents
disagreeing (Figure 6).

The respondents were also inquired about their interest in and willingness to use an app to
identify invasive alien species. Nearly a third (31,1 %) of the respondents reported to have
used such an app or otherwise searched information about invasive alien species online
before. Furthermore, over half of the respondents expressed their willingness to use such app

in the future, while 13,9 % of the respondents were not interested.
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9 Interview results

Similar to the results of the questionnaire, this chapter laying down the results of the
interviews will progress in four parts thematically identical to the previous chapter. To begin
with, interviewees’ background information regarding socio-economic factors and the trip
details are presented. Next, the coded interview results are presented in regard to awareness,
perception and behaviour and intent. Unlike in the case of the questionnaire, the results are
discussed for tourists and second home owners and users separately. This is due to the coding
process revealing that interview discussions often took form depending on whether the
interviewee was a second home owner or not, and thus making it beneficial to discuss these
groups separately. As the questionnaires served only as a descriptive statistic for the target
group as a whole, no deeper quantitative analysis was performed in order to analyse the two
groups separately. This was also restricted by the sample sizes, as the share of second home
owners within the sample as a whole was relatively low, compromising the credibility of any

quantitative analysis.
9.1 Socio-economic information

In regard to background information and socio-economic factors, the interviewees were asked
the same questions as in the questionnaire. The combined number of interviewees is 46, out
of which 17 are second home owners or users and 29 are tourists. The gender distribution
within both groups was predominantly female: out of the second home owners or users 65 %
were women, whereas the share of women in the tourist group was 55 %. The most
prominent age group within second home owners and users was 46 - 55 years olds (29,4 %),
followed by over 65 years olds (23,5 %). As for the tourists, the biggest age group was 56 -
65 years olds (44,8 %), followed by 26 - 35 years olds (20,7 %). 99 % of the second home
owners and users were Finnish by nationality, with one Estonian interviewee. All of the

interviewees in the tourist group were Finnish by nationality.

53 % of the second home owners and users had completed some degree of higher education,
with 29,4 % having a bachelor’s degree and 11,8 % each having master’s degree or doctorate.
35,3 % were high school or trade school graduates. As for the tourist group, 67,9 % had a
higher education with either bachelor’s degree (39,3 %), master’s degree (17,9 %), university
of applied sciences degree (7,1 %) or a doctorate (3,6 %). In the second home owner and user
group, the majority of the interviewees were working, either in a full-time job (47,1 %) or as

an entrepreneur (5,9 %), while a bit under third (29,4 %) were retired. As for the tourists, 65,5
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% of the interviewees had a full-time job. The share of retired interviewees was slightly lower
at 20,7 %. The distribution in combined annual housechold income varied. 41,2 % of the
second home owners or users did not want to disclose their income information. For the
remaining, the most common income class was 50 000 € - 74 999 € at 23,5 % of the whole
group. The tourists, however, did not mind sharing their income information, as only three
(10,3 %) interviewees preferred not to answer the question. The most common income class
was again 50 000 € - 74 999 € with a share of 27,6 % of the interviewees, with the remaining
classes of over 125 000 €, 75 000 € - 99 999 € and under 50 000 € each consisting of 20,7 %
of the group.

The interviewees were asked slightly differing questions about their trip, depending on which
group they belonged in. Nearly everyone in both groups stated leisure as the purpose of their
visit, except two interviewees (6,9 %) in the tourist group, who stated ‘other’ as the purpose.
Every interviewee in the second home owner or user group had arrived by car, whereas the
tourist group had slightly more variation: in addition to those who arrived by car, 13,8 % had
used public transport and 6,7 % had travelled by plane. The mean duration of the trip in the
second home owner and user group was 10,2, with a range from two nights to 45. Three
interviewees (18 %) did not want to disclose the duration of their trip. The median stay was
seven nights and mode of the stays four nights. As for the tourist group, the mean stay was
8,2 nights, out of range of one night to 60. The median stay was five nights and the mode two
nights. Lastly, the interviewees were asked about their accommodation. Majority of the
tourists (58,6 %) were staying in a rental cottage with 27,6 % staying in a hotel or other type
of accommodation company. Two of the tourists (6,9 %) were staying with friends. As for the
other group, the questions concerned the second home they owned or had access to. Majority
of the interviewees (64,7 %) owned or had access to a timeshare, while equal shares of 17,6
% owned or had access to a cottage or some other kind of holiday apartment. The years they
had owned the second homes ranged from half a year to 13 years, with the mean being 4,3

years and median four years.

9.2 Second home owners’ and users’ interviews

9.2.1 Awareness

After the questions regarding their trip, the interviewees were asked questions regarding their
initial awareness on invasive alien species. To begin with, the interviewees were asked

whether they were familiar with the term, and if so, asked if they could give any examples.
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All of the interviewees stated that they were familiar with the term. The most common
examples given were the Lupin (Lupinus polyphyllus) and Japanese rose (Rosa rugosa).
These two examples were mentioned together or separately in six of the interviews, four
times in Ruka and twice in Saariselkd. In the case that the interviewee could not give any
examples, they were read a short information paragraph on invasive alien species and given a
few examples by the interviewer. The subject was then expanded by inquiring if the
interviewee was familiar with invasive alien species’ impacts on the local nature and
landscape. A common impact that the interviewees mentioned was the invasive alien species’

ability to occupy habitat area and suppress native species:

“The original species that have been typical for that area disappear. [Invasive alien

species] displace what should be there.” Interviewee #34

“There is a reason why they are harmful, is just that, when they occupy the living space
and when they are spreading so effectively, so it is killing the surrounding nature and the
different parts of nature, or as if to wither them, because they take all the minerals and

other things from the ground.” Interviewee #36

“But it kind of destroys the prevailing vegetation, for example if you think about plants,

Lupin also occupies and takes the vitality from others.” Interviewee #40

The most common vectors and pathways of species dispersal were fairly well recognised,
although primarily on the individual scale. The most common examples mentioned were
overall human influence, seed dispersal through clothes or equipment, gardens, and plant
trading. However, many interviewees were rather unsure about their knowledge, despite

giving factually accurate answers.

“Someone has seen a lovely Lupin abroad and taken it home and put it in the flowerbed

and thats it.” Interviewee #43

“[...] plants at least spread from the seed like this or kind of via wind, but of course they

are also taken, I mean, if you perhaps carry them somewhere.” Interviewee #44

“Then, of course, people carry them in their shoes, for example you have walked in
southern Finland or even abroad and then you walk with the same shoes again there in the

north.” Interviewee #45
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Many interviewees also mentioned natural ways of species dispersal, which shows that the
difference between an invasive alien species, defined by human-mediated spread, and

naturally occurring introduced species may not be clear.

“On the other hand, also the seeds and probably the salmon move along the rivers all by

themselves.” Interviewee #34

Where the interviewees were prepared to give examples of the impacts and pathways of
invasive alien species on a general level, the knowledge on the relationship between invasive
alien species and tourism was much more scarce. Most interviewees simply stated that the
relationship exists but were unsure of their knowledge on the subject. If the interviewee gave
examples, they often took the ways discussed in the previous question and extended those to
include pathways between different countries. All the examples given related to individual
tourists, and none of the interviewees considered the role of for example transport vessels or

businesses in the tourism industry.

“Well, I suppose they can spread from one country to another via tourism, probably that is
how they have also come here to Finland, those invasive alien species, I think so.”

Interviewee #30

“Probably it has, maybe probably plants, because maybe you can carry them in shoes...”

Interviewee #43

The interviewees did, however, come up with varying examples regarding how an individual
tourist can try and prevent the spread of invasive alien species through tourism activities.
Much like the previous examples, these too were limited to ideas concerning the tourists’

ability to transport invasive plants and their seeds.

“Well, at least perhaps by not collecting them, Lupins, from nature and taking them as a

souvenir to someone in another place. That's all I can think of.” Interviewee #30

“Well, in principle, yes, not to walk with the same shoes there in Lapland that you have

used in Australia, or at least disinfect those shoes in between.” Interviewee #45

“So, you do not collect anything from nature, and you don 't take them anywhere nor bring

them here.” Interviewee #47
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9.2.2 Perception

The next part of the interview consisted of questions regarding the interviewees’ perception
of invasive alien species. One of the major common themes found was that the majority of
the interviewees thought that the state should take action to control the spread of invasive
alien species, although the knowledge of biosecurity measures currently taking place was

low:

“I have no idea. Well, that disinfection thing is familiar from the fishing trip, but I do not, [
do not really know anything else, and I have never come across anything like that while

traveling in Finland or somewhere else.” Interviewee #38
“I have no idea. I hope they [the state] take action.” Interviewee #42

Many interviewees associated biosecurity measures with Australia, particularly through a
certain TV show, ‘Border Security: Australia’s Front Line’. The show was used as an
example of biosecurity measures in four separate occasions, where interviewees referred to
the strict policies of Australian customs. However, while Australia was seen as a model

example of invasive alien species control, it was also seen as an exceptional case:

“Australia is a bit different case, so you have to be careful not to take anything there, but [
don t think tourism is such a bad thing [in spreading invasive alien species]. [...] Well, of
course, it is always good to take action, but my knowledge is not good enough to know
how to implement them. Some Australia-style entry checks feel over-sized and impossible

here.” Interviewee #46

9.2.3 Behaviour

Most of the interviewees were generally interested in the subject and expressed willingness to
improve their knowledge and subsequently make more informed choices during their travels
and everyday life. When the interviewees were asked whether they would be willing to
participate in actions that attempt to prevent the spread of invasive alien species, every

interviewee answered affirmatively.

“Yes, in principle, if the risk is real, then yes. It is already familiar from work, that you do
not go from one barn to another in the same shoes, or at least you disinfect them in

between.” Interviewee #45
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“Yes, of course, if I find some that I consider a real threat and possible, that I have, let's
say fishing gear, so that every time the waterway changes, so then I do something like this

[disinfecting].” Interviewee #46

The main issue recurring in the interviewee answers was the general lack of knowledge.
Many interviewees expressed willingness to take part in preventative measures during their
trips, but simultaneously said that they did not know what exactly they could do. While the
interviewees could give some examples of preventative measures, many could not name any.
Several interviewees felt that better understanding of the reasoning behind biosecurity

measures could improve the willingness to participate.

“[...] there is not enough information, that hey, why this is a good thing to do. Then the
threshold of course rises, but if there were easy facilities, so of course, they would want to

do their best in the matter, yes.” Interviewee #36

“Yeah, but probably information, I guess, that people do not know what actions have
impacts on what, so that by improving the awareness by target groups, because not

everyone understands the message in the right way [...]” Interviewee #44

One of the ways to improve knowledge is the use of the internet and mobile apps. The
potential of an informational app was brought up by the interviewer, and the interviewees
were asked about their willingness to utilize such tools. The interviewees were generally
interested in the idea of a mobile app to help identify invasive alien species and provide
information about their control and eradication, given that the app would be easily accessible

and easy to use.

“Well, yes, I could use [an app], but I had never thought of such a thing before.”

Interviewee #38

“Well, for sure, if it is given to travellers in a way that it is not too complicated |[...]”

Interviewee #36

In addition to being open to the idea of an app, few interviewees mentioned that they had
already tried to look up information on the internet. The motivations ranged from identifying

the species in question to finding information about ways to remove and dispose of them.

“Yes, when I have seen some species here, I have checked what it is. I have [used the

internet] to identify invasive alien species.” Interviewee #47
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“I have looked for information on the internet, just last summer I was looking for
information about this Japanese rose, how I can identify it and that information about how

to dispose of it [...]” Interviewee #31

9.3 Tourists’ interviews

9.3.1 Awareness

In the case of awareness, the level of knowledge within the two groups were fairly similar.
Nearly all of the interviewed tourists were familiar with the concept of invasive alien species,
and the scope of their impacts was understood to the same extent as with the second home
owners and users: the species were most often characterized as aggressively spreading plants
that occupy habitat and hog nutrients from the native species. Again, the examples given
mostly included the Japanese rose (Rosa rugosa) and Lupin (Lupinus polyphyllus). In
addition to the species already mentioned by the second home owners, some additional
species, such as the Spanish slug (Arion vulgaris) and the Himalayan balsam (Impatiens

glandulifera) came up in the interviews with the tourists.

“Yes, lupines destroy these natural plants and flowers that used to be on the roadsides in
the old days, lupines are spreading here. Nothing else grows there, anymore. Similarly, the
Japanese rose has been spreading, for example, in the archipelago. Then it kills everything
else there and then there is only the rose and nothing else growing. It s the same with that

one snail, it eats everything. *“ Interviewee #11

“Well, of course they occupy habitat from normal Finnish vegetation. That's the biggest
problem for sure. All the time. The Himalayan balsam, at least in our city, its a problem
that it has appeared a little everywhere even though it has been tried to prune it out, but it

always comes back.” Interviewee #26

Unlike in the case of the second home owners, the interviewees in the tourist group were
much more knowledgeable in the relationship between invasive alien species and tourism.
The impact of tourism was often mentioned in the initial discussion about the pathways and
methods of species dispersal before the relationship was brought up by the interviewer. Much
like in the case of the second home owners, the tourists too were hesitant in their answers and
expressed their perceived ignorance, despite again giving factually correct examples, albeit at

a very superficial level.
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“At least, they spread via the wheels of a car or a tractor. I have noticed that when [a
plant] is found somewhere, soon it is also there, so it is forest roads and the like. But 1
guess that in the same way tourists can also spread, and ships. Arent those crabs traveling

somewhere in these waters?” Interviewee #28

“I guess humans have brought at least some of them and planted them, and they may also

come with the travellers.” Interviewee #12

The interviewees were also asked whether they were aware of the actions that the state takes
in order to control the spread of invasive alien species. In this regard the knowledge was
rather scarce. Most interviewees stated that they believed that the state has some regimes to
control and prevent the establishment of these species but had not seen or heard about any

kind of implementation, nor did they know what kind of actions could be implemented.

“I cannot say anything, at least I have not received any information that something like
that would be implemented, probably it does, but I do not think it would be very common

knowledge, at least.” Interviewee #18

“I do not know if they are implemented, or I do not know what to say about that. I guess
[the implementation of actions in Finland] is slight, or I do not know, but I feel so.”

Interviewee #18
9.3.2 Perception

Even though the tourists’ current understanding of the state’s attempts at controlling invasive
alien species was rather lacking, they held the common opinion that the state should indeed
work towards the control and eradication of said species. With equal unanimity several
interviewees pointed out that it is also the individual’s responsibility to do their part in the

control of potentially harmful species:

“In my opinion, it is not helpful however much the state does, if individuals do not
implement it, so I think that it starts more so at the individual level, the practical
implementation, but then again it will probably depend on a state how extensive the
measures are, so possibly some associations should be given resources for their activities,
so that they can tell more about the issue or provide information or other things, perhaps

in that way.” Interviewee #5
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“It is that border control, one important thing that exists, but I do not really know anything
else. Well, regulations have been required and restrictions and so on, so, their control, but
then the implementation is pretty much left to the individuals. So not everything can be
controlled, but one should take into account all the regulations and restrictions.”

Interviewee #6

The general consensus was that one of the state’s responsibilities is to provide enough
accessible and comprehensive information on the subject. This need presented itself again
when discussing the potential relationship between tourism and invasive alien species. Even
though many of the interviewees were already, to some extent, aware of the relationship,

many others struggled to find the connection.

“... I do not know how, what foreign you could bring from there. I cannot say. Probably, |

am not really ready [to take action], but if [ had knowledge, then sure.” Interviewee #12

“Well, from abroad, but I doubt the Finns themselves [spread invasive alien species].”

Interviewee #27

One of the themes emerging from the conversations was the tourist group’s scepticism
towards the actual implementation of the measures towards the control of invasive alien
species. These doubts arose especially while discussing the individual traveller’s efforts on

these actions.

“Well, I guess if you set some [guidelines] that you should wear different footwear or
something, wash the footwear or clothes. I don't know who's going to do that, but maybe

that way.” Interviewee #11

“Well, I suppose you could take [control measures] into account, but I don't think anyone

does...” Interviewee #11

“[...] there are now some regulations, for example about the crayfish traps, that they must
be disinfected if you put them somewhere, well, I do not know if people follow them. What
else, probably nobody disinfects fishing gear, at least not in Finland.” Interviewee #11

9.3.3 Behaviour

Unlike within the second home owners and users, the willingness to participate in biosecurity
measures was much more divided. On the other hand, many interviewees expressed their

willingness to learn more about the subject and abide by the guidelines and regulations, for
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example by using an app designed to help identify invasive alien species, or by disinfecting
their belongings and equipment. Once again, it was emphasized that participation required

sufficient and easily accessible information.

“Yes, if I just have clear information about how I can do it, that is not in such a way that,
well, when I go to the place, I am told that ‘you should have done it’, if I have not been
told in advance. But if I know, for example, that if I travel in Finland from Southern
Finland to Northern Finland, and I have been told nicely ‘pay attention to these things
when you travel there’, then of course. They are small things that you can influence.”

Interviewee #5

“Well, probably now that there has already been this COVID-19 spreading before, if they
now set that kind of [guideline] that you have to disinfected at airports and bus stations

and also if you are moving within Finland, I would firmly believe it.” Interviewee #25

“It's okay to disinfect and it's been done, for example when we went to Australia they did

disinfect, they're very strict, yeah. Yes, if it helps.” Interviewee #28

“Well, for sure I would take a look at [an app], if I suspected some, some species, if it is
that or not. If it is easy to check, so of course it helps, if, yeah, it is quickly checked on the

phone.” Interviewee #26

However, some participants held the opinion that the proposed measures, such as
disinfecting, were too extreme and unnecessary. One justification offered by the interviewees
was that they simply did not believe they as tourists were able to spread invasive alien

species:
“[...] but for example we do not, we do not spread.” Interviewee #30

“It feels quite an extreme option [to disinfect luggage], ... I do not know. Somehow, I feel
like, I think that now I do not bring anything with me. Well, the only thing is, of course, in
some shoes some seeds could basically come, but that it is the only thing, I feel that |

could, yeah, okay, check if there are any” Interviewee #19
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10 Discussion

As can be seen from the previous two chapters showing the results of both quantitative and
qualitative data, the results of the questionnaire and the interview largely support each other.
As was intended, the questionnaire provided a more extensive overview of the sample, and
the interview afforded a deeper understanding and explanations for the questions. Through
the familiar thematic structure of awareness, perception, and behaviour, this chapter will
discuss the data results in relationship with each other and with the previous research, and by
drawing conclusions from the combined data attempts to answer the research questions stated

in the introduction.
10.1 Awareness on invasive alien species

As mentioned before, the questionnaire results are only able to portray the participants’ own
perceived awareness on the subject, and not the factual level of their knowledge and
awareness. This does cause some level of untrustworthiness, and therefore the results from
the questionnaire cannot on their own answer to the first research question regarding the
visitors’ and second home owners’ awareness. It is impossible to determine whether the
participants’ have answered the questions truthfully, or if their level of perceived knowledge
is in line with their actual knowledge. However, by comparing the results acquired from the
questionnaire and the more in-depth interview results, some assumptions can be made on the
relationship between the perceived and factual awareness, if major discrepancies emerge, i.e.,
if they think they know more than they actually do. Identifying this potential gap can be
helpful in determining action plans to improve knowledge on the subject. In light of the
nature of the questionnaire, the first research question, ‘what is the awareness of tourists and
second home owners and users of invasive alien species and their impacts in Ruka and
Saariselkd region’, will be discussed mainly through the results provided by the interviews,

with reflection to the results on perceived awareness gathered from the questionnaire data.

Both data sets showed that most of the participants in the questionnaire and the interview
were aware of the existence of invasive alien species, but their knowledge and understanding,
both self-perceived and apparent, were superficial in most cases. As opposed to the extensive
range of pathways, impacts, species, and taxa discussed before through previous studies, the
range of examples given and discussed by the participants was often very narrow. Species-

wise, these examples included the most common invasive alien plants in Finland, species of
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predatory animals and a certain species of fish, all of which have been fairly often discussed
in the Finnish media in the past years. A notable find is also that while most of the
participants were able to give examples, all of these were either plants, animals, or fish. Not
one participant brought up or discussed the existence of more ‘invisible’ species, such as
insects or pathogens. However, this does not come as a surprise, as most of the general
discussion around invasive alien species concentrates on these more apparent and in a way

more tangible species.

The range of invasive alien species’ impacts recognised by the participants was also much
more narrow compared to the extensive list of impacts discussed in chapter 2.3. The impacts
brought up in the interviews mainly consisted of those the participants might have witnessed
themselves, such as the Lupin or Japanese rose occupying habitat space from native species
by for example hogging nutrients. Thus, the awareness of impacts remained on a very local
level despite the possible impacts taking place on all scales ranging from an individual to the
atmosphere (Perrings et al., 2010). The participants did not bring up any ecological impacts
taking place on broader spatial or temporal scales, such as the change in the genetic
composition of native populations (PySek et al., 2020), disturbance in the local ecosystem
services (European Commission, 2016), or the increased risk of species extinction (Bellard,
Cassey & Blackburn, 2016). Similarly to the ecological impacts, the participants did not seem
to be aware of the social or economic impacts caused by invasive alien species, such as
changes in landscapes (van Wilgen, Cowling & Burgers, 1996) and ecosystem services
facilitating livelihoods such as farming or fishing (PySek et al., 2020). Additionally, the
interviewees did not seem to be aware of invasive alien species’ ability to transform their

surroundings to better facilitate subsequent invasions (Simberloff, 2011).

The results on the participants’ awareness on the pathways through which invasive alien
species spread presented similar findings as with the impacts. Again, the participants were
able to give some examples on possible pathways, but the knowledge was very superficial
and restricted to a small scale. Just over half of the questionnaire’s respondents felt that they
were aware of the processes through which invasive alien species spread, but this confidence
was not apparent in the interviews. However, there is a liability in the respondent’s
interpretation of the statement: they could have agreed with the statement regardless of
whether they were able to think of one pathway of spread or ten. Thus, the questionnaire
statement offers an understanding of the respondent’s perceived awareness, rather than

absolute knowledge of the respondent’s factual level of awareness. In that sense, the
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interviews can offer a more realistic viewpoint. Most of the examples given related to
humans carrying seeds or propagules on their person: seed dispersal in shoes and intentional
transfer of plants for aesthetic purposes were the most common examples given. Thus, the
idea of human movement facilitating other species movement was generally understood.
However, the examples were often given with hesitancy and uncertainty, which underlines the
lack of knowledge in this regard. One interviewee mentioned the ‘wheels of a car or a tractor’
and ‘ships’ as a possible pathway of spread, but otherwise transport was not recognized as a
major pathway, despite its major role in propagule dispersal (Convention on Biological

Diversity, 2014).

The previous literature presents undeniable evidence that the increased human mobilities,
including tourism, have greatly accelerated the spread of invasive alien species. However, the
tourists themselves did not seem to be highly aware of the issue. Similarly to the previous
results, the participants’ awareness of the relationship between invasive alien species and
tourism was low. Many participants were again very hesitant in their answer, and explicitly
expressed that they ‘thought’ or ‘guessed’ that the relationship exists but were not sure about
the actual processes or pathways of spread. Interestingly, the tourist group seemed to be more
knowledgeable on the relationship than the second home owners, mentioning tourism
mobilities as one of the possible pathways of spread before the issue was brought up by the
interviewer. It would be interesting to know if this trend would repeat in a larger sample size,
and if so, where does this difference originate from, and if there is statistical correlation
between tourist status and greater awareness of the relationship. When asked about the
connection between tourism and the spread of invasive alien species, many interviewees
repeated the same examples they gave previously on the impacts and pathways, and simply
extended their scale from national to international. Again, all of these examples related to an
individual tourist as the vector of spread: not one participant mentioned the impact of for

example tourism businesses or transport vessels.

It also seems that some of the participants were not aware of the difference between invasive
alien species and naturally introduced species, even though the Finnish language separates
the two (vieraslaji vs. tulokaslaji). The difference is in the driver of the spread: invasive alien
species are characterized by the human-mediated spread, whereas naturally introduced
species are often historical and have migrated without human involvement due to changes in
environment and climate conditions (Syke, 2023). It is possible that the participants’ opinion

on invasive alien species is affected by this misconception, as many introduced species have
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become an established and accepted part of Finnish nature as a whole. If these two concepts
are understood as one, the harmful nature of invasive alien species might be downplayed, and

acceptance towards them subsequently increased.

Another question to consider is the type of second homes in this instance. Ruka and
Saariselkd are both highly concentrated resort-type destinations. This is also apparent in the
data, where the majority of the interviewed second home owners had access to a timeshare as
opposed to a cottage type second home in a more secluded area. It would be interesting to
study whether the type of the second home affects the awareness and perception of invasive
alien species, as timeshares are often located in resorts with no access to a yard or a garden of
its own. Potential research questions could for example discuss the following questions: Does
taking care of one’s own garden or yard influence the perception of invasive alien species, or
increase the knowledge about the phenomenon? Does having a second home in a secluded,
more natural area influence said perception or awareness, as opposed to a highly concentrated
and city-like resort? Here, the groups of tourists and second home owners were studied
separately due to the variety of themes emerging from the interviews. Would the themes and
conclusions drawn from the second home owner and user group interviews be similar to the
ones presented here if the majority of the interviewees owned a cottage instead, or would they

create a new group altogether?

This chapter has attempted to provide an answer to the first research question regarding the
tourists’ and second home owners’ and users’ awareness of invasive alien species and their
impacts in Ruka and Saariselkd regions of Northern Finland. In conclusion, it became
apparent from the interviews that the awareness at present, both perceived and apparent, was
low or superficial on invasive alien species, their impacts and pathways of spread, which is in
line with previous studies on the subject (see Sharp et al., 2012). The participants were
familiar with the term itself and the general definition of invasive alien species, and could
give examples of some of the species, mainly plants and small predatory animals. However,
the range of given examples was narrow and did not include species from the more ‘invisible’
taxa. Regarding the impacts and pathways of spread, the awareness was again superficial, but
not non-existent. Participants were generally aware of the effects they would have seen
themselves, but not of those with more complicated and time-consuming ecological
repercussions. Their knowledge about the relationship between invasive alien species and
tourism concentrated mainly on the individual tourists, rather than the industry as a whole.

Thus, on all parts, tourists and second home owners and users possess an elementary level of
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awareness on invasive alien species, but there are plenty of opportunities for improvement.
Even though the questionnaire included international participants, the interviews only
provided insights for the awareness of domestic tourists. It has been established by Lovelock
et al. (2022) that the knowledge and awareness of domestic tourists on invasive alien species
seems to be higher than that of international tourists, which would have also been interesting

to study within this particular case, had there been international interviewees.
10.2 Awareness on biosecurity and behaviour

As the first research question dealt with the travellers’ awareness on invasive alien species
and their impacts, the second research question deals with their awareness on biosecurity, its
implementations, and their willingness to implement biosecurity measures in their own
behaviour. To discuss these themes, the participants were asked questions about biosecurity

measures on national, industry-wide, and personal scale.

Regarding the participants’ awareness on current and potential biosecurity measures, the
results were much like those discussed in the previous chapter. The questionnaire showed that
almost 80 % of the respondents felt that the methods to prevent the spread of invasive alien
species should be legally required and enforced. This view was shared by the interviewees,
as most of the interviewees thought that on the national scale the states should be responsible
for preventing the spread of invasive alien species. However, when asked, they were able to
give hardly any examples on what the actions to achieve this would entail. The examples
mentioned included border control, mandatory disinfecting of fishing equipment and
distribution of accessible information on the subject. Some participants mentioned applying
of regulations and restrictions but did not specify what these actually entailed. Many
interviewees also expressed uncertainty on what should be done by the state: Australia was
often used as an example of a state executing biosecurity measures, but a couple of the
interviewees felt that prevention measures similar to those of Australia would be excessive
and out of place in the case of Finland. When asked what an appropriate level of intervention

would then be, the interviewees simply stated they did not know.

While the awareness on the states’ contribution to the control of invasive alien species was
low, the general opinion seemed to emphasise the responsibility of the individuals instead.
Many interviewees noted that the state’s efforts are insignificant if the individuals do not
follow the regulations set by the state. The views on an individual’s ability to influence the

spread, or rather to control said spread, were generally high. The interviewees were again
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able to give examples of the actions an individual can take in the context of tourism and
travel. However, these examples discussed straightforward actions regarding what can either
be done or left undone in the destination, for example check one’s footwear, not to bring
anything with you and other actions discussed before in the interviews. For every
interviewee, the act of travelling seemed to still be a given. Not one of the interviewees
discussed actions or options on a broader scale, including choosing the destination based on
the threat of invasive alien species, such as avoiding remote, protected or otherwise

vulnerable areas, travelling to local or nearby destinations, or reducing travelling altogether.

An unexpected result regarded the travellers’ attitude towards biosecurity measures, both
driven by external forces and internal motivations: several interviewees expressed anxiety
towards these measures or their success. Some interviewees felt that any kind of biosecurity
measures within the tourism industry, at least at their particular destination, were unnecessary
since they did not believe they could spread invasive alien species through their activities, or
that invasive alien species could pose any kind of threat to the area. It might be of interest to
note that these kinds of opinions were only present in the tourist interviews, and not within
the second home owners and users. Others then believed that even though some kind of
measures and regulations were put into place, people would not follow them, thus making
them irrelevant. It therefore seems that for at least a part of the participants, biosecurity is not
a functional tool to prevent the spread of invasive alien species. What remains unknown is
whether this anxiety stems from the participants' mistrust in others, in their own ability to

have an impact, or both.

Despite some differing opinions presented in the previous paragraph, the interviewees were
generally interested in taking part in biosecurity measures, both independent and those
initiated by others, for example transport providers or tourism businesses. This was also
apparent in the questionnaire, where roughly only a fifth of the respondents were either
opposed to or unsure about taking actions to prevent the spread of invasive alien species. The
only apparent hindrance was money, which was apparent in the questionnaire: the
respondents were drastically less willing to offer financial support for organisations working
to prevent the spread of invasive alien species, as opposed to otherwise taking part in required

actions.

The most prominent finding regarding the participants’ behaviour was the general lack of

information available. Almost 75 % of the questionnaire respondents claimed that they had
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not seen information about invasive alien species or their impacts directed at visitors or
second home owners, and roughly two thirds of the respondents felt that there is not enough
such information available. The same notion was apparent in the interviews as well. Many
interviewees expressed their willingness to participate in biosecurity activities but claimed
that they were not knowledgeable enough to act accordingly. The interviewees called for easy
to understand and easily accessible information, both on invasive alien species in general and
especially directed toward tourists. It was also noted that the information and education
should be given in a friendly manner, rather than through shaming tourists for not already
knowing. What also needs to be considered is the type of information and the ways through
which it is spread. On the other hand, the information provided should be general enough to
be easily understood and accessible, but the downside of general knowledge is that it can
prove to be too broad, in which case the target audience gets only a superficial overview of
the issue, or too distant to actually conceptualise the repercussions on different destinations.
An example of the latter could be seen in the interviews, where some interviewees recognised
the harmful nature of invasive alien species but seemed to think that it only mattered in the
context of somehow ‘special’ places, such as Australia. On the other hand, more specific
information, for example such focused on a specific species or a destination, could provide
more meaningful information in the tourism context, as the visitors could learn about the
actual impacts on the area, rather than general examples of possible repercussions of invasive
alien species as a whole. This could help to conceptualise the local effects of the phenomenon
and provide specific tools to prevent it. None of these types of information could be said to
be superior to the other, but rather they should be utilized in co-operation and in support of

each other.

Seeing as the media was mentioned as an important source of information, and the majority
of the species mentioned by the interviewees were such that are often present in the Finnish
media and news, the role of media as an information outlet is indisputable. News and other
media articles are often more accessible and visible to an ordinary tourist than specific
campaigns or initiatives, and ‘bite-sized’ snippets of information can be easier to digest than
for example national program documents or other type of official or academic documents
regarding the issue. The eye-catching nature of some media outlets could also make the
information more interesting: how likely are ordinary people scrolling on their phone to click
a headline stating ‘National strategy on invasive alien species’, versus ‘This invasive alien

species is spreading in your area — see how you can prevent it’? This kind of easily accessible
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and understandable, although inevitably more concentrated and narrower, information could
reach more of the ordinary tourists and improve their knowledge of specific species and their

impacts at the destination.

As mentioned above, the different types of information should support each other. Thus, the
quick and concise snippets need to be supported by reliable and extensive sources of
information, should the reader want to learn more about the subject. The common thing
between these sources is that to improve their success in providing information they should
be easily understandable also to people who are not previously familiar with the subject. As
for invasive alien species present in Finland, there is for example vieraslajit.fi, a site listing
every known invasive alien species present in Finland providing information about the
species including description, identification, impacts and distribution, as well as information
on how to prevent the spread of the species and an option to report observations. The site is
also available in English and Swedish. This type of information could also be developed into
an app with additional features, such as Al-based identification from a picture. As seen from
the results, the participants were generally interested in using an app should it exist, and
roughly a third had already search information from the internet, such as vieraslajit.fi
mentioned above. However, according to the participants, in order to utilize the app, it should

be once again easily accessible, easy to use and easy to understand.

This chapter has attempted to answer the second research question regarding the tourists’ and
second home owners’ awareness of biosecurity measures, and their willingness to take part in
these measures. As presented above, the results follow largely those of the first research
question, showing that the participants were fairly poorly aware of biosecurity measures, both
those currently taking place and those that could potentially be implemented. The reason for
this was claimed to be lack of information. The lack of information and subsequent
knowledge was then also reflected in the willingness to take personal action: the reasons and
motivations are naturally always subjective, but in some cases the unwillingness to act could
stem from the inadequate knowledge and understanding of the possible threats imposed by
invasive alien species. An example of this are the respondents who felt no need for
biosecurity measures since they did not think that firstly, the tourists within Finland could
spread any species, and secondly, that those species could have any significant impacts on the
area. It is a subject for following studies to find out whether the opinion of these participants
would change after receiving comprehensive information and education on the subject. To

conclude, the production and distribution of accessible, interesting, and understandable
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information should be prioritised to improve the understanding and inclusion of ordinary

tourists and second home owners in controlling the spread of invasive alien species.
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11 Conclusion and implications

The purpose of this study was to study the awareness of tourists and second home owners and
users on invasive alien species and their impacts, specifically in a tourism context, as well as
the tourists’ and second home owners’ awareness on biosecurity measures and their
willingness to take part in biosecurity efforts. The study was carried out through two different
data collection methods, a questionnaire and an interview, which both provided useful data
for analysis. However, there were some liabilities regarding the acquired data. Firstly, the
data from the questionnaires represents both domestic and international tourists, whereas the
interviews only represent the views of domestic tourists and second home owners. Therefore,
as the interviews provided the primary data used for thematic analysis, the results presented
here cannot be seen to represent the views of international visitors, although they are included
in the data collected through the questionnaire. It is acknowledged that in order to make this
study more consistent, either the interviews should have included international participants,
or the data from the international respondents should have been excluded from the
questionnaire data. As of now, the questionnaire data is treated as a fairly homogenous group
defined only by their traveller status (as opposed to that of a permanent resident). However,
Lovelock et al. (2022) stated that the place of origin and cultural background both influence
the attitudes and perceptions of the tourists, and it might have been worthwhile to study
whether the place of origin had statistically significant effect on the views of the respondents.
This scope of study would have required a larger number of respondents, especially
international, which might have been difficult to achieve seeing as at one of the study areas

only a handful of international respondents were reached.

The second liability is inherent in interview-type data collection: it is impossible to know
whether the respondents speak the truth. Especially within topics concerning ‘responsibility’
or ‘sustainability’, the interviewees might feel the need to answer in a certain way to put
themselves in good light, or they might over- or underestimate their own abilities, awareness,
or knowledge. This is why the results presented here represent a mix of the respondents’
perceived awareness and the interviewer’s impression of their actual knowledge judged by
the conversations between the interviewer and the interviewee. However, in this study those
factors seemed to align in most cases: those who claimed to have poor knowledge were often

unable to provide multiple or varying examples, whereas those who claimed to be
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knowledgeable on the subject were much more prepared to discuss the issue and express

comprehensive understanding of the matter.

The third and final restriction is the length of the interviews. As stated before, the length of
the interviews varied from four minutes and 22 seconds to 14 minutes and 30 seconds, which
is a very short timeframe for an interview. Longer and consequently more in-depth interviews
would have provided a better understanding of the perceptions of the interviewees and
allowed for wider set of questions and conversations altogether. However, the ability to hold
longer, in-depth interviews would have required a whole different set-up: the existing
interviews were gathered by approaching people outside and in public spaces in late autumn
and winter, which imposed restrictions on the length of the interviewees so that the
interviewees would not get cold or otherwise uncomfortable. Many people declined an

interview pleading poor weather or being cold.

Despite these restrictions, the results present fairly uniform findings. The majority of the
respondents in Ruka and Saariselkd were familiar with the concept of invasive alien species,
but their understanding of their impacts, pathways of spread, and the variety of species was
generally limited. So was the understanding of the relationship between spread of invasive
alien species and tourism. When discussing tourism’s influence, the interviewees only
discussed their own influence as individual tourists, discussing examples such as carrying
seeds in one’s footwear. Although this is a perfectly correct and good example, the
interviewees seemed to fail to recognize the role of tourism as an industry, including the

impacts caused by tourism activities, resorts, and transport.

Similarly, the awareness on biosecurity measures was rather superficial. The interviewees
mostly recognised import and export restrictions and disinfecting of fishing equipment. The
frequent mentions of the latter could be explained by the proximity of the fishing rivers of
Norway, where disinfecting is mandatory due to the control of invasive salmon parasite
Gyrodactylus salaris. Another recurring theme were the biosecurity measures carried out in
Australia. Multiple people said that they were mostly aware of biosecurity due to a TV show
about the customs of Australian airports, although they did feel that measures of that level
would be over the top in case of Finland, and not necessary. Still, they were unable to provide

examples or ideas of suitable level of measures.

These results suggest that the general level of knowledge in both instances, invasive alien

species and biosecurity, is low. It has been stated before that sufficient inclusion of all
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stakeholders is essential in managing the issue and creating ways to control the spread of
invasive alien species. To address the issue of insufficient knowledge of tourists and second
home owners, the main takeaway is to provide easily accessible information through
platforms that reaches the ordinary tourist and second home owners and is easy to understand
and absorb. Since some of the interviewees questioned the harmfulness of invasive alien
species, especially more comprehensive information on invasive alien species’ impacts on
ecological, cultural, and economic systems could be beneficial in increasing the acceptance of

the control and implementation of biosecurity measures.

Due to reasons presented above, this study can be considered lacking or incomplete up to a
point, which only presents a variety of themes to be studied in the future. Some interesting
directions of study were already stated in previous chapters, such as the deeper differentiation
between international and domestic tourists, deeper differentiation between tourists and
second home owners and the significance of the type and location of the second home.
Additional themes could include for example the viewpoint of protected areas, or awareness
levels of tourists seeking different tourism experiences, like hikers or sports tourists and
resort or spa visitors and wellness tourists. Although the issue of tourism and invasive alien
species has been studied from different focus points and in different research areas globally,
more information is needed to increase the knowledge in Finnish context in order to find

viable ways to control the tourism-mediated spread of invasive alien species.

62



References

Anderson, L. G., Rocliffe, S., Haddaway, N. R., & Dunn, A. M. (2015). The Role of Tourism
and Recreation in the Spread of Non-Native Species: A Systematic Review and Meta-
Analysis. PLOS ONE, 10(10), e0140833.
https://doi.org/10.1371/journal.pone.0140833

Ansong, M., & Pickering, C. (2015). What’s a Weed? Knowledge, Attitude and Behaviour of
Park Visitors about Weeds. PLOS ONE, 10(8), e0135026.
https://doi.org/10.1371/journal.pone.0135026

Arianoutsou, M., Bazos, 1., Christopoulou, A., Kokkoris, Y., Zikos, A., Zervou, S.,
Delipetrou, P., Cardoso, A. C., Deriu, 1., Gervasini, E., & Tsiamis, K. (2021). Alien
plants of Europe: Introduction pathways, gateways and time trends. Peer.J, 9, €11270.
https://doi.org/10.7717/peerj.11270

Barendse, J., Roux, D., Erfmann, W., Baard, J., Kraaj, T., & Nieuwoudt, C. (2016). Viewshed
and sense of place as conservation features: A case study and research agenda for
South Africa’s national parks. Koedoe, 58(1), 16 pages.
https://doi.org/10.4102/koedoe.v58i1.1357

Blackburn, T. M., Bellard, C., & Ricciardi, A. (2019). Alien versus native species as drivers
of recent extinctions. Frontiers in Ecology and the Environment, 17(4), 203-207.

https://doi.ore/10.1002/fee.2020

Cardinale, B. J., Duffy, J. E., Gonzalez, A., Hooper, D. U., Perrings, C., Venail, P., Narwani,
A., Mace, G. M., Tilman, D., Wardle, D. A., Kinzig, A. P., Daily, G. C., Loreau, M.,
Grace, J. B., Larigauderie, A., Srivastava, D. S., & Naeem, S. (2012). Biodiversity
loss and its impact on  humanity.  Nature, 486(7401), 59-67.
https://doi.ore/10.1038/nature11148

CBD Secretariat. (n.d.). Aichi Targets. https://www.cbd.int/aichi-targets/

Courchamp, F., Chapuis, J.-L., & Pascal, M. (2003). Mammal invaders on islands: Impact,
control and control impact.  Biological = Reviews, 78(3), 347-383.
https://doi.org/10.1017/S1464793102006061

63


https://doi.org/10.1371/journal.pone.0140833
https://doi.org/10.1371/journal.pone.0135026
https://doi.org/10.7717/peerj.11270
https://doi.org/10.4102/koedoe.v58i1.1357
https://doi.org/10.1002/fee.2020
https://doi.org/10.1038/nature11148
https://www.cbd.int/aichi-targets/
https://doi.org/10.1017/S1464793102006061

Courchamp, F., Fournier, A., Bellard, C., Bertelsmeier, C., Bonnaud, E., Jeschke, J. M., &
Russell, J. C. (2017). Invasion Biology: Specific Problems and Possible Solutions.
Trends in Ecology & Evolution, 32(1), 13-22.
https://doi.org/10.1016/;.tree.2016.11.001

Creswell, J. W., & Plano Clark, V. L. (2018). Designing and conducting mixed methods
research (3rd ed.). SAGE Publications.

Dalmazzone, S. (2000). Economic factors affecting vulnerability to biological invasions.

Economics of Biological Invasions, 17-30.

de Groot, M., Kleijn, D., & Jogan, N. (2007). Species groups occupying different trophic
levels respond differently to the invasion of semi-natural vegetation by Solidago
canadensis. Biological Conservation, 136(4), 612-617.
https://doi.org/10.1016/].biocon.2007.01.005

Dehnen-Schmutz, K., Touza, J., Perrings, C., & Williamson, M. (2007). The Horticultural
Trade and Ornamental Plant Invasions in Britain. Conservation Biology, 21(1), 224—

231. https://doi.org/10.1111/5.1523-1739.2006.00538.x

Essl, F., Bacher, S., Blackburn, T. M., Booy, O., Brundu, G., Brunel, S., Cardoso, A.-C.,
Eschen, R., Gallardo, B., Galil, B., Garcia-Berthou, E., Genovesi, P., Groom, Q.,
Harrower, C., Hulme, P. E., Katsanevakis, S., Kenis, M., Kiihn, 1., Kumschick, S., ...
Jeschke, J. M. (2015). Crossing Frontiers in Tackling Pathways of Biological
Invasions. BioScience, 65(8), 769—782. https://doi.org/10.1093/biosci/biv082

Estes, J. A., Terborgh, J., Brashares, J. S., Power, M. E., Berger, J., Bond, W. J., Carpenter, S.
R., Essington, T. E., Holt, R. D., Jackson, J. B. C., Marquis, R. J., Oksanen, L.,
Oksanen, T., Paine, R. T., Pikitch, E. K., Ripple, W. J., Sandin, S. A., Scheffer, M.,
Schoener, T. W., ... Wardle, D. A. (2011). Trophic Downgrading of Planet Earth.
Science, 333(6040), 301-306. https://doi.org/10.1126/science.1205106

European Commission. Directorate General for the Environment. & Ecosystems Ltd. (2016).
Invasive alien species: A European Union response. Publications Office.

https://data.europa.eu/doi/10.2779/374800

Finnish  Biodiversity  Info  Facility.  (2023).  Selaa  havaintoja  [dataset].
https://laji.fi/observation/list

64


https://doi.org/10.1016/j.tree.2016.11.001
https://doi.org/10.1016/j.biocon.2007.01.005
https://doi.org/10.1111/j.1523-1739.2006.00538.x
https://doi.org/10.1093/biosci/biv082
https://doi.org/10.1126/science.1205106
https://data.europa.eu/doi/10.2779/374800
https://laji.fi/observation/list

Foxcroft, L. C., Pysek, P., Richardson, D. M., & Genovesi, P. (Eds.). (2013). Plant Invasions
in Protected Areas: Patterns, Problems and Challenges. Springer Netherlands.
https://doi.org/10.1007/978-94-007-7750-7

Garcia-Llorente, M., Martin-Lopez, B., Gonzélez, J. A., Alcorlo, P., & Montes, C. (2008).
Social perceptions of the impacts and benefits of invasive alien species: Implications
for management. Biological Conservation, 141(12), 2969-2983.
https://doi.org/10.1016/].biocon.2008.09.003

Genovesi, P. (2011). Are we turning the tide? Eradications in times of crisis: How the global
community is responding to biological invasions. In C. R. Veicht, M. N. Clout, & D.
R. Towns (Eds.), Island invasives: Eradication and management (pp. 5-8). IUCN.

Hagen, D., Hansen, T.-I., Graae, B. J., & Rydgren, K. (2014). To seed or not to seed in alpine
restoration: Introduced grass species outcompete rather than facilitate native species.

Ecological Engineering, 64,255-261. https://doi.org/10.1016/j.ecoleng.2013.12.030

Hall, C. (2007). Biosecurity and ecotourism. In Critical Issues in Ecotourism (pp. 102—116).
Elsevier. https://doi.org/10.1016/B978-0-7506-6878-1.50010-4

Hall, C. M. (2009). Changing environments in changing times. Sustaining the natural capital
of Nordic tourism. Nordic Symposium in Tourism and Hospitality Research,

University of Southern Denmark, Ejsberg.

Hall, C. M. (2010). Tourism and environmental change in polar regions: Impacts, climate
change and biological invasion. In C. M. Hall & J. Saarinen (Eds.), Tourism and
change in polar regions: Climate, environments and experiences (pp. 42-70).

Routledge.

Hall, C. M. (2011). Biosecurity, tourism and mobility: Institutional arrangements for
managing tourism-related biological invasions. Journal of Policy Research in
Tourism, Leisure and Events, 3(3), 256-280.
https://doi.org/10.1080/19407963.2011.576868

Hall, C. M. (2015). Tourism and biological exchange and invasions: A missing dimension in
sustainable  tourism?  Tourism  Recreation  Research,  40(1), 81-94.

https://doi.org/10.1080/02508281.2015.1005943

65


https://doi.org/10.1007/978-94-007-7750-7
https://doi.org/10.1016/j.biocon.2008.09.003
https://doi.org/10.1016/j.ecoleng.2013.12.030
https://doi.org/10.1016/B978-0-7506-6878-1.50010-4
https://doi.org/10.1080/19407963.2011.576868
https://doi.org/10.1080/02508281.2015.1005943

Hall, C. M. (2019). Biological invasion, biosecurity, tourism, and globalisation. In D. J.
Timothy (Ed.), Handbook of Globalisation and Tourism. Edward Elgar Publishing.
https://doi.org/10.4337/9781786431295.00019

Hall, C. M., & Baird, T. (2013). Ecotourism, biological invasions and biosecurity. In R.
Ballantyne & J. Packer (Eds.), International Handbook on Ecotourism. Edward Elgar
Publishing. https://doi.org/10.4337/9780857939975.00012

Hall, C. M., James, M., & Wilson, S. (2010). Biodiversity, biosecurity, and cruising in the
Arctic and sub-Arctic. Journal of Heritage Tourism, 5(4), 351-364.
https://doi.org/10.1080/1743873X.2010.517845

Hanski, I. (2011). Habitat Loss, the Dynamics of Biodiversity, and a Perspective on
Conservation. AMBIO, 40(3), 248-255. https://doi.org/10.1007/s13280-011-0147-3

Hiltunen, M. J. (2007). Environmental Impacts of Rural Second Home Tourism — Case Lake
District in Finland. Scandinavian Journal of Hospitality and Tourism, 7(3), 243-265.
https://doi.org/10.1080/15022250701312335

Hooper, D. U., Adair, E. C., Cardinale, B. J., Byrnes, J. E. K., Hungate, B. A., Matulich, K.
L., Gonzalez, A., Dufty, J. E., Gamfeldt, L., & O’Connor, M. 1. (2012). A global
synthesis reveals biodiversity loss as a major driver of ecosystem change. Nature,

486(7401), 105-108. https://doi.org/10.1038/naturel 1118

Hudek, C., Barni, E., Stanchi, S., D’Amico, M., Pintaldi, E., & Freppaz, M. (2020). Mid and
long-term ecological impacts of ski run construction on alpine ecosystems. Scientific

Reports, 10(1), 11654. https://doi.org/10.1038/s41598-020-67341-7

Hulme, P. E. (2015). Invasion pathways at a crossroad: Policy and research challenges for
managing alien species introductions. Journal of Applied Ecology, 52(6), 1418—1424.
https://doi.org/10.1111/1365-2664.12470

Hulme, P. E. (2020). Plant invasions in New Zealand: Global lessons in prevention,
eradication  and  control.  Biological  Invasions,  22(5), 1539-1562.
https://doi.org/10.1007/s10530-020-02224-6

Hulme, P. E., Brundu, G., Carboni, M., Dehnen-Schmutz, K., Dullinger, S., Early, R., Essl, F.,
Gonzalez-Moreno, P., Groom, Q. J., Kueffer, C., Kiihn, I., Maurel, N., Novoa, A.,
Pergl, J., PySek, P., Seebens, H., Tanner, R., Touza, J. M., Van Kleunen, M., &

66


https://doi.org/10.4337/9781786431295.00019
https://doi.org/10.4337/9780857939975.00012
https://doi.org/10.1080/1743873X.2010.517845
https://doi.org/10.1007/s13280-011-0147-3
https://doi.org/10.1080/15022250701312335
https://doi.org/10.1038/nature11118
https://doi.org/10.1038/s41598-020-67341-7
https://doi.org/10.1111/1365-2664.12470
https://doi.org/10.1007/s10530-020-02224-6

Verbrugge, L. N. H. (2018). Integrating invasive species policies across ornamental
horticulture supply chains to prevent plant invasions. Journal of Applied Ecology,
55(1), 92-98. https://doi.org/10.1111/1365-2664.12953

Ilmatieteen laitos. (n.d.). Ldmpdtilatilastot. https://www.ilmatieteenlaitos.fi/1991-2020-

lampotilatilastot

Inarin  kunta. (n.d.). Tilastotietoa Inarin  kunnasta. https://www.inari.fi/fi/inari-

info/tilastotietoa.html

IPBES. (2019). Summary for policymakers of the global assessment report on biodiversity
and  ecosystem  services  (summary for policy makers). Zenodo.

https://doi.ore/10.5281/ZENODQO.3553579

Jauni, M., Gripenberg, S., & Ramula, S. (2015). Non-native plant species benefit from
disturbance: A meta-analysis. Oikos, 124(2), 122-129.
https://doi.org/10.1111/01k.01416

Jeschke, J. M., Bacher, S., Blackburn, T. M., Dick, J. T. A., Essl, F., Evans, T., Gaertner, M.,
Hulme, P. E., Kiihn, L., Mrugala, A., Pergl, J., PySek, P., Rabitsch, W., Ricciardi, A.,
Richardson, D. M., Sendek, A., Vila, M., Winter, M., & Kumschick, S. (2014).
Defining the Impact of Non-Native Species. Conservation Biology, 28(5), 1188—1194.
https://doi.org/10.1111/cobi.12299

Kangas, K., Sulkava, P., Koivuniemi, P., Tolvanen, A., Siikamiki, P., & Norokorpi, Y. (2007).
What determines the area of impact around campsites? A case study in Finnish

national park. Forest Snow and Landscape Research, 81(1), 139-150.

Kangas, K., Tolvanen, A., Kilkdjd, T., & Siikaméki, P. (2009). Ecological Impacts of
Revegetation and Management Practices of Ski Slopes in Northern Finland.
Environmental Management, 44(3), 408-419. https://doi.org/10.1007/s00267-009-
9336-2

Kauppila, P. (2016). Matkailun aluetaloudelliset vaikutukset Kuusamossa (45; Kajaanin
Ammattikorkeakoulun Julkaisusarja B, p. 102). Kajaanin ammattikorkeakoulu.

https://www.theseus.fi/bitstream/handle/10024/103974/Kuusamo.pdf?sequence=1&is

Allowed=y

67


https://doi.org/10.1111/1365-2664.12953
https://www.ilmatieteenlaitos.fi/1991-2020-lampotilatilastot
https://www.ilmatieteenlaitos.fi/1991-2020-lampotilatilastot
https://www.inari.fi/fi/inari-info/tilastotietoa.html
https://www.inari.fi/fi/inari-info/tilastotietoa.html
https://doi.org/10.5281/ZENODO.3553579
https://doi.org/10.1111/oik.01416
https://doi.org/10.1111/cobi.12299
https://doi.org/10.1007/s00267-009-9336-2
https://doi.org/10.1007/s00267-009-9336-2
https://www.theseus.fi/bitstream/handle/10024/103974/Kuusamo.pdf?sequence=1&isAllowed=y
https://www.theseus.fi/bitstream/handle/10024/103974/Kuusamo.pdf?sequence=1&isAllowed=y

Keller, R. P., Geist, J., Jeschke, J. M., & Kiihn, I. (2011). Invasive species in Europe:
Ecology, status, and policy. Environmental Sciences Europe, 23(1), 23.
https://doi.org/10.1186/2190-4715-23-23

Keller, R. P., Lodge, D. M., & Finnoff, D. C. (2007). Risk assessment for invasive species
produces net bioeconomic benefits. Proceedings of the National Academy of Sciences,

104(1), 203-207. https://doi.org/10.1073/pnas.0605787104

Kontula, T., & Raunio, A. (Eds.). (2018). Suomen Iuontotyyppien uhanalaisuus 2018.
Luontotyyppien punainen kirja — Osa 1: Tulokset ja arvioinnin perusteet. (Vol. 2018).
Suomen ymparistokeskus ja ymparistOministerio.
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161233/Suomen%20luontot
yyppien%?20uhanalaisuus%202018%200SA 1.pdf?sequence=1&isAllowed=y

Kueffer, C. (2010). Transdisciplinary research is needed to predict plant invasions in an era of
global change. Trends in Ecology &  Evolution, 25(11), 619-620.
https://doi.org/10.1016/j.tree.2010.08.001

Kueffer, C., & Kull, C. A. (2017). Non-native Species and the Aesthetics of Nature. In M.
Vila & P. E. Hulme (Eds.), Impact of Biological Invasions on Ecosystem Services (pp.
311-324). Springer International Publishing. https://doi.org/10.1007/978-3-319-
45121-3_20

Kuusamo Town. (n.d.). General Information about Kuusamo.

https://www.kuusamo.fi/en/kuusamo-town-and-administration/general-information-

about-kuusamo/

Lapland North. (n.d.). About Saariselkd. https://laplandnorth.fi/en/about-the-area/saariselka/

Lindemann-Matthies, P. (2016). Beasts or beauties? Laypersons’ perception of invasive alien
plant species in Switzerland and attitudes towards their management. NeoBiota, 29,

15-33. https://doi.org/10.3897/neobiota.29.5786

Long, D., & Hoogendoorn, G. (2014). Second Home Owner Perceptions of Their
Environmental Impacts: The Case of Hartbeespoort. Urban Forum, 25(4), 517-530.
https://doi.org/10.1007/s12132-013-9208-y

68


https://doi.org/10.1186/2190-4715-23-23
https://doi.org/10.1073/pnas.0605787104
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161233/Suomen%20luontotyyppien%20uhanalaisuus%202018%20OSA1.pdf?sequence=1&isAllowed=y
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161233/Suomen%20luontotyyppien%20uhanalaisuus%202018%20OSA1.pdf?sequence=1&isAllowed=y
https://doi.org/10.1016/j.tree.2010.08.001
https://doi.org/10.1007/978-3-319-45121-3_20
https://doi.org/10.1007/978-3-319-45121-3_20
https://www.kuusamo.fi/en/kuusamo-town-and-administration/general-information-about-kuusamo/
https://www.kuusamo.fi/en/kuusamo-town-and-administration/general-information-about-kuusamo/
https://laplandnorth.fi/en/about-the-area/saariselka/
https://doi.org/10.3897/neobiota.29.5786
https://doi.org/10.1007/s12132-013-9208-y

Lonsdale, W. M. (1999). Global Patterns of Plant Invasions and the Concept of Invasibility.
Ecology, 80(5), 1522-1536. https://doi.org/10.1890/0012-
9658(1999)080[1522:GPOPIA]2.0.CO;2

Lovelock, B., Ji, Y., Carr, A., & Blye, C.-J. (2022). Should tourists care more about invasive
species? International and domestic visitors’ perceptions of invasive plants and their
control in New Zealand. Biological Invasions, 24(12), 3905-3918.
https://doi.org/10.1007/s10530-022-02890-8

Luontoon.fi. (2023a). Oulangan kansallispuisto. https://www.luontoon.fi/oulanka

Luontoon.fi. (2023b). Saariseldn alue. https://www.luontoon.fi/saariselka

McDougall, K., & Cavieres, L. (2023). Plant Invasions Associated with Ski Resorts. In A.
Barros, R. Shackleton, L. Rew, C. Pizarro, & A. Pauchard (Eds.), Tourism, Recreation
and Biological Invasions (pp- 72-78). CABL
https://doi.org/10.1079/9781800620544.0000

Meyerson, L. A., & Mooney, H. A. (2007). Invasive alien species in an era of globalization.
Frontiers in Ecology and the Environment, 5(4), 199-208.
https://doi.org/10.1890/1540-9295(2007)5[199:1ASIAE]2.0.CO:2

Nentwig, W., Bacher, S., Kumschick, S., Pysek, P., & Vila, M. (2018). More than “100 worst”
alien species in  Europe. Biological Invasions, 20(6), 1611-1621.
https://doi.org/10.1007/s10530-017-1651-6

Nordic Council of Ministers. (2015). Invasive Alien Species: Pathway Analysis and Horizon
Scanning for Countries in Northern Europe. Nordic Council of Ministers.

https://doi.org/10.6027/TN2015-517

Novoa, A., Canavan, K., & Canavan, S. (2023). The Role of Second Homes in Non-native
Plant Invasions. In A. Barros, R. Shackleton, L. Rew, C. Pizarro, & A. Pauchard
(Eds.), Tourism, Recreation and Biological Invasions. CABL

https://doi.org/10.1079/9781800620544.0000

Novoa, A., Dehnen-Schmutz, K., Fried, J., & Vimercati, G. (2017). Does public awareness
increase support for invasive species management? Promising evidence across taxa
and landscape types. Biological  Invasions, 19(12), 3691-3705.
https://doi.org/10.1007/s10530-017-1592-0

69


https://doi.org/10.1890/0012-9658(1999)080%5b1522:GPOPIA%5d2.0.CO;2
https://doi.org/10.1890/0012-9658(1999)080%5b1522:GPOPIA%5d2.0.CO;2
https://doi.org/10.1007/s10530-022-02890-8
https://www.luontoon.fi/oulanka
https://www.luontoon.fi/saariselka
https://doi.org/10.1079/9781800620544.0000
https://doi.org/10.1890/1540-9295(2007)5%5b199:IASIAE%5d2.0.CO;2
https://doi.org/10.1007/s10530-017-1651-6
https://doi.org/10.6027/TN2015-517
https://doi.org/10.1079/9781800620544.0000
https://doi.org/10.1007/s10530-017-1592-0

Novoa, A., Shackleton, R., Canavan, S., Cybele, C., Davies, S. J., Dehnen-Schmutz, K.,
Fried, J., Gaertner, M., Geerts, S., Griftiths, C. L., Kaplan, H., Kumschick, S., Le
Maitre, D. C., Measey, G. J., Nunes, A. L., Richardson, D. M., Robinson, T. B., Touza,
J., & Wilson, J. R. U. (2018). A framework for engaging stakeholders on the
management of alien species. Journal of Environmental Management, 205, 286-297.

https://doi.org/10.1016/j.jenvman.2017.09.059

Nummi, P. (2000). Alien Species in Finland. Ministry of the Environment.

https://www.cbd.int/doc/case-studies/ais/cs-ais-fi-ais-en.pdf

Padullés Cubino, J., Vila Subiros, J., & Barriocanal Lozano, C. (2016). Floristic and structural
differentiation between gardens of primary and secondary residences in the Costa
Brava (Catalonia, Spain). Urban Ecosystems, 19(1), 505-521.
https://doi.org/10.1007/s11252-015-0496-y

Pearson, D. E. (2009). Invasive plant architecture alters trophic interactions by changing
predator abundance and  behavior. Oecologia, 159(3), 549-558.
https://doi.org/10.1007/s00442-008-1241-5

Pergl, J., PySek, P., Bacher, S., Essl, F., Genovesi, P., Harrower, C. A., Hulme, P. E., Jeschke,
J. E., Kenis, M., Kiihn, 1., Perglov4, 1., Rabitsch, W., Roques, A., Roy, D. B., Roy, H.
E., Vila, M., Winter, M., & Nentwig, W. (2017). Troubling travellers: Are ecologically
harmful alien species associated with particular introduction pathways? NeoBiota, 32,

1-20. https://doi.org/10.3897/neobiota.32.10199

Perrings, C., Burgiel, S., Lonsdale, M., Mooney, H., & Williamson, M. (2010). International
cooperation in the solution to trade-related invasive species risksa: International
cooperation in the solution to trade-related invasive species risks. Annals of the New
York Academy of Sciences, 1195(1), 198-212. https://doi.org/10.1111/].1749-
0632.2010.05453 x

Pysek, P., Blackburn, T. M., Garcia-Berthou, E., Perglova, 1., & Rabitsch, W. (2017).
Displacement and Local Extinction of Native and Endemic Species. In M. Vila & P. E.

Hulme (Eds.), Impact of Biological Invasions on Ecosystem Services (pp. 157-175).
Springer International Publishing. https://doi.org/10.1007/978-3-319-45121-3 10

Pysek, P., Hulme, P. E., Simberloff, D., Bacher, S., Blackburn, T. M., Carlton, J. T., Dawson,
W., Essl, F., Foxcroft, L. C., Genovesi, P., Jeschke, J. M., Kiihn, 1., Liebhold, A. M.,

70


https://doi.org/10.1016/j.jenvman.2017.09.059
https://www.cbd.int/doc/case-studies/ais/cs-ais-fi-ais-en.pdf
https://doi.org/10.1007/s11252-015-0496-y
https://doi.org/10.1007/s00442-008-1241-5
https://doi.org/10.3897/neobiota.32.10199
https://doi.org/10.1111/j.1749-6632.2010.05453.x
https://doi.org/10.1111/j.1749-6632.2010.05453.x
https://doi.org/10.1007/978-3-319-45121-3_10

Mandrak, N. E., Meyerson, L. A., Pauchard, A., Pergl, J., Roy, H. E., Seebens, H., ...
Richardson, D. M. (2020). Scientists’ warning on invasive alien species. Biological

Reviews, 95(6), 1511-1534. https://doi.org/10.1111/brv.12627

Pysek, P., Jarosik, V., Hulme, P. E., Pergl, J., Hejda, M., Schaftner, U., & Vila, M. (2012). A
global assessment of invasive plant impacts on resident species, communities and
ecosystems: The interaction of impact measures, invading species’ traits and
environment. Global Change Biology, 18(5), 1725-1737.
https://doi.org/10.1111/].1365-2486.2011.02636.x

Roy, H. E., Adriaens, T., Isaac, N. J. B., Kenis, M., Onkelinx, T., Martin, G. S., Brown, P. M.
J., Hautier, L., Poland, R., Roy, D. B., Comont, R., Eschen, R., Frost, R., Zindel, R.,
Van Vlaenderen, J., Nedvéd, O., Ravn, H. P., Grégoire, J.-C., de Biseau, J.-C., &
Maes, D. (2012). Invasive alien predator causes rapid declines of native European

ladybirds: Alien predator causes declines of native ladybirds. Diversity and

Distributions, 18(7), 717-725. https://doi.org/10.1111/].1472-4642.2012.00883.x

Ruka.fi. (2023). Ruka-Kuusamon matkailun faktoja. https://www.ruka.fi/fi/matkailutietoa

Secretariat of the Convention on Biological Diversity. (2006). Global biodiversity outlook 2
(Secretariat of the Convention on Biological Diversity & UNEP World Conservation
Monitoring Centre, Eds.).

Secretariat of the Convention on Biological Diversity. (2020). Global Biodiversity Outlook
S5—Summary for Policymakers.

Sethi, S. P. (2011). Self-regulation through voluntary codes of conduct. In S. P. Sethi (Ed.),
Globalization and self-regulation: The crucial role that corporate codes of conduct

play in global business (pp. 3—16). Palgrave.

Shackleton, R. T., Richardson, D. M., Shackleton, C. M., Bennett, B., Crowley, S. L.,
Dehnen-Schmutz, K., Estévez, R. A., Fischer, A., Kueffer, C., Kull, C. A., Marchante,
E., Novoa, A., Potgieter, L. J., Vaas, J., Vaz, A. S., & Larson, B. M. H. (2019).
Explaining people’s perceptions of invasive alien species: A conceptual framework.
Journal of Environmental Management, 229, 10-26.
https://doi.org/10.1016/j.jenvman.2018.04.045

71


https://doi.org/10.1111/brv.12627
https://doi.org/10.1111/j.1365-2486.2011.02636.x
https://doi.org/10.1111/j.1472-4642.2012.00883.x
https://www.ruka.fi/fi/matkailutietoa
https://doi.org/10.1016/j.jenvman.2018.04.045

Sharp, R. L., Larson, L. R., Green, G. T., & Tomek, S. (2012). Comparing Interpretive
Methods Targeting Invasive Species Management at Cumberland Island National
Seashore. Journal of  Interpretation Research, 17(2), 23-40.
https://doi.org/10.1177/109258721201700203

Sikes, B. A., Bufford, J. L., Hulme, P. E., Cooper, J. A., Johnston, P. R., & Duncan, R. P.
(2018). Import volumes and biosecurity interventions shape the arrival rate of fungal
pathogens. PLOS Biology, 16(5), €2006025.
https://doi.org/10.1371/journal.pbio.2006025

Simberloff, D. (2011). How common are invasion-induced ecosystem impacts? Biological

Invasions, 13(5), 1255-1268. https://doi.org/10.1007/s10530-011-9956-3

Simberloff, D., Martin, J.-L., Genovesi, P., Maris, V., Wardle, D. A., Aronson, J., Courchamp,
F., Galil, B., Garcia-Berthou, E., Pascal, M., Pysek, P., Sousa, R., Tabacchi, E., &
Vila, M. (2013). Impacts of biological invasions: What’s what and the way forward.
Trends in Ecology & Evolution, 28(1), 58—66.
https://doi.org/10.1016/].tree.2012.07.013

Smith, K., & Kraaj, T. (2020). Research note: Trail runners as agents of alien plant
introduction into protected areas. Journal of Outdoor Recreation and Tourism, 31,

100315. https://doi.org/10.1016/j.jort.2020.100315

Suomen virallinen tilasto [SVT]. (2022). Rakennukset ja kesdimokit [dataset].

https://www.stat.fi/julkaisu/cl8a4juttvvugObvyvorose9r

Syke. (2023). Tulokas- ja vieraslajit. https://www.ymparisto.fi/fi/luonto-vesistot-ja-

meri/luonnon-monimuotoisuus/lajien-monimuotoisuus/tulokas-ja-vieraslajit

Tatem, A. J., Huang, Z., Das, A., Qi, Q., Roth, J., & Qiu, Y. (2012). Air travel and vector-
borne disease movement. Parasitology, 139(14), 1816-1830.
https://doi.org/10.1017/S0031182012000352

Tilastokeskus. (2020). Viesto alueen, pddasiallisen toiminnan, sukupuolen, idn ja vuoden
mukaan, 1987-2021 [dataset].
https://pxdata.stat.fi/Px Web/pxweb/fi/StatFin/StatFin__tyokay/statfin_tyokay pxt 11

5b.px/table/table ViewLayoutl/

72


https://doi.org/10.1177/109258721201700203
https://doi.org/10.1371/journal.pbio.2006025
https://doi.org/10.1007/s10530-011-9956-3
https://doi.org/10.1016/j.tree.2012.07.013
https://doi.org/10.1016/j.jort.2020.100315
https://www.stat.fi/julkaisu/cl8a4juttvvug0bvyvorose9r
https://www.ymparisto.fi/fi/luonto-vesistot-ja-meri/luonnon-monimuotoisuus/lajien-monimuotoisuus/tulokas-ja-vieraslajit
https://www.ymparisto.fi/fi/luonto-vesistot-ja-meri/luonnon-monimuotoisuus/lajien-monimuotoisuus/tulokas-ja-vieraslajit
https://doi.org/10.1017/S0031182012000352
https://pxdata.stat.fi/PxWeb/pxweb/fi/StatFin/StatFin__tyokay/statfin_tyokay_pxt_115b.px/table/tableViewLayout1/
https://pxdata.stat.fi/PxWeb/pxweb/fi/StatFin/StatFin__tyokay/statfin_tyokay_pxt_115b.px/table/tableViewLayout1/

Tilastokeskus. (2022). Kuntien avainluvut 1987-2021 [dataset].
https://pxdata.stat.fi/Px Web/pxweb/fi/Kuntien avainluvut/Kuntien avainluvut 2021/

kuntien_avainluvut 2021 _aikasarja.px/table/tableViewLayoutl/

Tilastokeskus. (2023). Kesdmokkeji valmistui vuosina 2020-2022 eniten Kittilddn.

https://www.stat.fi/julkaisu/cl8a4juttvvugObvyvorose9r

Tin, T., Fleming, Z. L., Hughes, K. A., Ainley, D. G., Convey, P., Moreno, C. A., Pfeiffer, S.,
Scott, J., & Snape, 1. (2009). Impacts of local human activities on the Antarctic
environment. Antarctic Science, 21(1), 3-33.

https://doi.org/10.1017/S0954102009001722

Tolvanen, A., & Kangas, K. (2016). Tourism, biodiversity and protected areas — Review from
northern Fennoscandia. Journal of Environmental Management, 169, 58-66.

https://doi.org/10.1016/i.;jenvman.2015.12.011

UN Environment Programme. (1992). Convention on Biological Diversity.

Van Kleunen, M., Essl, F., Pergl, J., Brundu, G., Carboni, M., Dullinger, S., Early, R.,
Gonzalez-Moreno, P., Groom, Q. J., Hulme, P. E., Kueffer, C., Kiihn, 1., Méguas, C.,
Maurel, N., Novoa, A., Parepa, M., Pysek, P., Seebens, H., Tanner, R., ... Dehnen-
Schmutz, K. (2018). The changing role of ornamental horticulture in alien plant

invasions: Horticulture and plant invasions. Biological Reviews, 93(3), 1421-1437.

https://doi.ore/10.1111/brv.12402

Van Wilgen, B. W., Cowling, R. M., & Burgers, C. J. (1996). Valuation of Ecosystem
Services. BioScience, 46(3), 184—189. https://doi.org/10.2307/1312739

Verbrugge, L., Dawson, M., Gettys, L., Leuven, R., Marchante, H., Marchante, E., Nummi,
P., Rutenfrans, A., Schneider, K., & Vanderhoeven, S. (2021). Novel tools and best
practices for education about invasive alien species. Management of Biological

Invasions, 12(1), 8-24. https://doi.org/10.3391/mbi.2021.12.1.02

Vieraslajit.fi. (n.d.). Kansallinen vieraslajiluettelo. https://vieraslajit.fi/lajit?FiList=true

Vila, M., Espinar, J. L., Hejda, M., Hulme, P. E., Jaros$ik, V., Maron, J. L., Pergl, J., Schaftner,
U., Sun, Y., & Pysek, P. (2011). Ecological impacts of invasive alien plants: A meta-

analysis of their effects on species, communities and ecosystems: Ecological impacts

73


https://pxdata.stat.fi/PxWeb/pxweb/fi/Kuntien_avainluvut/Kuntien_avainluvut__2021/kuntien_avainluvut_2021_aikasarja.px/table/tableViewLayout1/
https://pxdata.stat.fi/PxWeb/pxweb/fi/Kuntien_avainluvut/Kuntien_avainluvut__2021/kuntien_avainluvut_2021_aikasarja.px/table/tableViewLayout1/
https://www.stat.fi/julkaisu/cl8a4juttvvug0bvyvorose9r
https://doi.org/10.1017/S0954102009001722
https://doi.org/10.1016/j.jenvman.2015.12.011
https://doi.org/10.1111/brv.12402
https://doi.org/10.2307/1312739
https://doi.org/10.3391/mbi.2021.12.1.02
https://vieraslajit.fi/lajit?FiList=true

of invasive alien plants. Ecology Letters, 14(7), 702-708.
https://doi.org/10.1111/1.1461-0248.2011.01628.x

Visitory.  (2023a).  Kuusamo:  Majoitustilastot  ja  matkailutilastot  [dataset].
https://visitory.io/fi/kuusamo/2022-01/2022-12/

Visitory.  (2023b).  Saariselkd:  Majoitustilastot  ja  matkailutilastot  [dataset].

https://visitory.io/fi/saariselka/

Voutilainen, O., Korhonen, K., Ovaska, U., & Vihinen, H. (2021). Mékkibarometri 2021 (Vol.

2021). Luonnonvarakeskus.

World Tourism Organization (UNWTO) (Ed.). (2010). Tourism and Biodiversity — Achieving
Common Goals Towards Sustainability. World Tourism Organization (UNWTO).
https://doi.org/10.18111/9789284413713

74


https://doi.org/10.1111/j.1461-0248.2011.01628.x
https://visitory.io/fi/kuusamo/2022-01/2022-12/
https://visitory.io/fi/saariselka/
https://doi.org/10.18111/9789284413713

Appendix 1: Questionnaire

Drear SirdMadaim,

This guesticnnaire is a part of a study where we examine the awareness of visitors, operators and policy-makers on the
impacts of tourism on Invasive Alien Species and biodiversity protection. This study is primarily for research purposes,
but our results will also help make better decisions about bicdiversity protection and invasive alien species
management. Your valuable inputs contribute to an academic research project in this area. Please take approximately 2-
5 minutes to camplete this guestionnaire. This guestionnaire is completely anonymaous, and your response will be
treated in confidence and will only be used for academic purposes.

If you have any guestions or comments about the guestionnaire, you can contact us.
We would like to thank vou cordially in advance for filling out this questionnaire.

Elina Puhakka, research assistant
elina.i.puhakka@oulu.f

AnnaVirtanen, research assistant
anna.virtanen@oulu.f

Jenni Honkanen, research assistan
jenni.honkaneni@oulu.fi

Mandatory questions are marked with an asterisk (7).

1. Were you familiar with the term invasive alien species before this questionnaire? *

O Yes
O Mo

O | am not sure

2. Before this questionnaire, had you heard about actions that can be taken to prevent the
spread of invasive alien species? *

O Yes
O Mo

O | am not sure
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3. Please choose the option that best represents you or your opinion.

Strongly disagree  Disagree  Neither  Agree  Strongly agree

Itis important to protect biodiversity ~ O O O O O
Invasive alien species are a threat to the local
biodiversity ~ O O O O O

There is enough information about invasive

alien species and their impacts directed to O O O O O

visitors and second homeowners

| have seen or heard information about
imnvasive species, or their impacts directed to O O O O O
visitors and second homeowners

I think more action should be taken to
prevent the spread of invasive alien species -~

| can control whether invasive alien species
spread through my activities -~ O O O O O

4. Please choose the option that best represents you or your opinion.

Strongly disagree  Disagree  Neither Agree  Strongly agree

| can recognize invasive alien species in the
wild wel - @ o O O O

I am aware of the impacts invasive alien
species inflict on the native biodiversity -~

| am aware of the processes through which O O
imnvasive alien species spread -~
| am aware of the impact of tourism on the O O

spread of invasive alien species ~

I am aware of the actions that an individual
tourist can take to prevent the spread of
invasive alien species -~

o O O O
o O O O
o O O O

| am aware of the actions that can be done on
the regional or national level to prevent the
spread of invasive alien species ©

O
O
O

Anindividual person can influence the spread
of invasive alien species ©



5. Please choose the option that best represents you or your opinion.

Strongly disagree Disagree  Meither Agree  Strongly agree
| am ready to take actions to prevent the
spread of alien invasive species ™ O O O O O
| am willing to participate in actions that
prevent the spread of invasive alien species

(such as disinfecting equipment or clothing) O O O O O

for example at the airport, on organized tours
ete.,

| think methods to prevent the spread of

invasive alien species should be legally

required and enforced (such as disinfecting O O O O O
fishing equipment)

| am ready to donate financial support to

organizations that work to prevent the spread O O O O O

of alien species -~

6. Have you ever gone online or used an app to identify invasive alien species? *

O fes
O Mo

7. Would you be willing to use an app to identify invasive alien species in near future? *

O fes
O Mo

O | don't know



Please choose the option (1 per guestion) that best represents vou. Answer these questions based on your current of
most recent trip.

8. Gender *

O Prefer nol to answer

9. Year of birth *

10. Current place of residency *

11. Nationality *




12. Highest level of education *

Comprehensive school

High School Graduate or TradeMocational School Graduate
Bachelor's Degree

Master's Degree

Doctorate Degree

00000

Other

[y
W

. Employment status *

Part-time job
Full-time job
Entrepreneur
Unemployed
Housewife / househusband

Retired

000000

Trainee / Student

O
o
g

14. Combined annual household
income before taxes (approximate) *

() Under 50000 €

() 50000€-74999 €
() 75000€-99999 €
(O 100000 € - 124 999 €
() Over125000€

O Prefer not te answer

15. Do you own a cottage, timeshare or other kind of holiday apartment in Sodankyl3, Inari
or Utsjoki municipalities e.g., in Saariselka? *

() es
() ne

79



14. If yes, how long have you owned this cottage, timeshare or other kind of holiday
apartment?

O Less than 1 year

O 1-5 years
O &6-10 years

O Owver 10 vears

17. Type of accommodation on the trip *

O My own second home
O Staying with friends and relatives
O Rental cottage

O Hotel or other type of accommodation company

O Other

18. Duration of stay (nights) *

19. Purpose of the visit *

O Studies

(O Visiting family or relatives

O Othe

20. How did you travel to this destination? *

O Car

O Public transport
O Plane

O Other

21. How many times have you visited in Sodankyl3, Inari or Utsjoki municipalities e.g., in
Saariselk3 including this or the most recent visit? *




