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1 Introduction 

Imagine a beach abroad. You take out your smartphone and take a picture of this paradise 

on earth. Then you think to yourself that this is a picture worth sharing. So, you do. To 

make sure your followers know where you are you also include the location as a tag. Time 

flies and you forget all about posting that image, never thinking that the picture could be 

part of scientific research one day.  

Social media posts contain plenty of information and one important one in particular is 

the geotag. This tag reveals the location of the social media post. When an immense 

amount of people uses these geotags it turns into what we would call big data. Then the 

metadata, containing the location, can be analysed for example to discover mobility 

patterns of people. These patterns can be very helpful to identify and understand how our 

society functions from various perspectives. 

Humans are mobile beings. We are constantly moving around both in space and in society. 

Human mobility explains our way of moving through space (Kellerman, 2012). The 

human society is also mobile, containing people, information, and goods. Human society 

is also experiencing an increase in movements, the further society develops, the more 

mobile we seem to be. This in turn has led to social sciences focusing on human mobility 

through the New Mobilities Paradigm (Sheller & Urry, 2006). Where the focus lies on an 

individual’s movements and its relationship to spaces.  

Movements happen everywhere, and sometimes they happen across borders. Borders are 

something that define and divide space. Border can take different shapes, some are 

physical, visible in the landscape, whereas others based on social or cultural factors 

(Lynch, 1960; Minghi, 1963).  

Individuals move within spaces but also across them, which is referred to as cross-border 

mobility. People move across borders for different reasons, it can be in the form of 

migration, where the usual residency is changed (International Organization for 

Migration, 2021). Reasons for cross-border mobility can be work or education (Mazzoni 

et al., 2017; Nonnenmacher et al., 2021). When people of different backgrounds move to 
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a new place, it is often assumed that the longer a person stays in the country the more 

integrated they become and are then less likely to return to their place of origin (de Haas 

& Fokkema, 2011; Gordon, 1964). This traditional view has been contested, for example 

by Anniste & Tammaru (2014) that found that the well-integrated Estonians in Finland 

were more likely to return to Estonia instead of the less integrated Russian minority. 

Integration and segregation research has shifted towards a person-based approach and 

together with positional data it is possible to determine dynamics of ethnic segregation 

and socio-economic factors.  

In this thesis I am interested in the three largest language groups in Finland after Finnish, 

Swedish, Russian, and Estonian. Historically and culturally these language groups differ 

from each other (Daher et al., 2016). The population structure in Finland is changing and 

minorities are increasing (Official Statistics of Finland (OSF), 2021), therefore it is 

important to understand their role in society. My hypothesis is that these three language 

groups also have different spatial mobilities, that in turn can help explain the rate of 

integration into Finnish society. A low spatial mobility within a country might indicate 

that the group is less integrated in society (Järv et al., 2015). I hope to find if low spatial 

mobility within Finland is correlating with the transnational ties to a majority language 

country. Strong ties to another country than Finland, might indicate a transnational identity 

(Silm et al., 2020). 

The main research questions of this thesis are:  

1. How are people, belonging to a language minority in Finland spatially connected 

with neighbouring countries?  

o How often do people visit neighbouring countries where the majority 

language is their native language? 

o How diverse are the mobility patterns for the language groups? 

2. How are people, belonging to a language minority in Finland spatially connected 

within Finland? 

3. How do the spatial mobility patterns of the language groups differ? 

As a method for exploring these spatial issues I turn to geo-located Twitter data. By 

identifying the language, a user uses I can aggregate users into language groups. These 
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groups can act as a proxy for actual populations and provide insights on mobility patterns 

(Hawelka et al., 2014). With visual inspection, diversity indices and statistical analyses I 

try to gain a deeper understanding of the differences in spatial mobility between language 

groups in Finland. 
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2 Background 

2.1 Human Mobility 

In the most fundamental sense, mobility is, the “quality or state of being mobile or 

movable” (Merriam-Webster Inc., n.d.-a). In general terms, this can be applied for various 

entities, such as goods, services, groups, and individuals. When specifying human 

mobility, it could be considered as the “ability of the human body to move across space” 

(Kellerman, 2012, p. 1). 

The new mobilities paradigm or mobility turn has become one of the central ideas in 

current mobility research, it has even gone so far that is has been suggested to be “the new 

normal” (Sheller & Urry, 2016, p. 21) within social sciences. Traditionally social sciences 

research has been done from a sedentary perspective, thinking of the issue in a sort of 

closed space as well as within territorial boundaries (Sheller & Urry, 2006). In the new 

mobilities paradigm, the focus includes the relationships and connections with a space as 

well as a deterritorialization of spatial boundaries. 

Another emphasis lies on spatial mobility in multiple forms, expanding our way of 

thinking about human mobility (Sheller & Urry, 2006). Our networks are not confined 

and the interdependence as well as connection between all forms of mobility are 

important. Places in themselves are not seen as static but dynamic (Sheller & Urry, 2006). 

A place is compared to a ship, that can move around, not remaining in the same place over 

time. A key aspect of places are the relationships it entails. This could be for instance the 

relationship between and individual and the place. 

 (Faist, 2013) requests a more critical viewpoint of the new mobilities paradigm. He asks 

some important questions: “Is mobility really a human universal, as anthropologists tell 

us? And “is it true that spatial mobility is a marker of success in navigating the global 

world?” (Faist, 2013, p. 1644). 

 

https://www.merriam-webster.com/dictionary/mobile#h1
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2.1.1 Spatial Mobility 

Spatial mobility as (Kaufmann et al., 2004) so well puts it “refers to geographic 

displacement, i.e., the movement of entities from an origin to a destination along a specific 

trajectory that can be described in terms of space and time”. The entity could for instance 

be an individual, goods or a group of people. An important theory that Hägerstrand (1970) 

developed is the time-space concept, or time geography, where he emphasizes the 

individual and how there are not only space coordinates but also time coordinates to be 

considered. An entity does not only exist in space, but it also exists in time simultaneously. 

He introduces the life path, which is the path an individual takes from birth to death. The 

premise is that the aim of an individual is to survive. During a person’s life path, it is not 

possible to skip time, one is always tied to a certain time on the time scale.  During this 

voyage through life a person has certain constraints that affect the freedom of the life path. 

Hägerstrand mentions that there are a high number of different constraints but that most 

of them can be divided the into three families: Capability constraints, coupling 

constraints, and authority constraints.  

In the first constraint category we have an individual's biological constraints. This could 

be for example sleeping and eating, that at some point in time becomes unavoidable. Since 

these are a necessity the limit the time that could be used in other ways. Hägerstrand talks 

about tubes that can be viewed as symbols for accessible space. The inner tube is what a 

person can reach with its own body whereas the second tube is how far a person could be 

reach through oral and visual communication. The third tube is linked to a person’s home 

and so forth. Most people require a place to stay for resting and keeping belongings. This 

place affects what space that is accessible for a person. This space becomes a person's 

island. The size of the island is affected by the available transportation modes. 

Hägerstrand visualises the island as one or multiple prisms on the day path (a small part 

of a life path), where under no circumstances a person can be outside of the prism.  

Inside prisms we find coupling constraints. These constraints are a posed by the interaction 

with others. Most workplaces are only operating during a certain time and depending on 

set schedules the individual might be bound to be at a certain place at a certain time. 

Another example is schools where they have a strict timetable on when and when not to 
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be there. The coupling constraints are also connected to the home base, since they 

determine the space of the prism, together with the opportunities of transport. 

The third and last category of constraints are linked to authority. In all societies there are 

certain power structures that can limit a person’s space. On a macro level there are 

differences in what space you can access depending on for example your passport. Some 

places might be accessible after getting a visa and others might be totally off limits. 

Depending on your power status you have access to different spaces. On a microscale an 

authority constraint could be for example grandpa’s favourite chair that is not accessible, 

at all times, for everyone. 

Hägerstrand’s thoughts remain relevant as a conceptual framework for understanding time 

geography, but it has been challenging to implement as a proper analytical framework 

(Miller, 2005). The original time-space concept encompasses physical space, but 

information and communications technology, ICT, has developed since then and we now 

also speak of a virtual space, stretching our understanding of space to also include 

digitally created spaces. (Shaw & Yu, 2009) points out that the original time geography 

concepts in a physical space are not possible to implement in virtual space, due to different 

characteristics of virtual space. Modern ICT allows us to be in touch with each other 

around the globe, questioning the importance of both temporality and spatiality (Ma, 

2011). The original constraints have a change of character due to the rise of ICTs.  

2.1.2 Social Mobility 

The term social mobility is widely used in sociology, but it is also connected to spatial 

mobility and geography (Kaufmann et al., 2004). The concept suggests that there is room 

for movement in the social strata (Sorokin, 1941). Changing social status can be related 

to the spatial mobility, in other words a shift to a higher social class might also lead to an 

increase in spatial mobility (Kellerman, 2012). With a higher social status, one might have 

access to places that would otherwise be off limits due to for example Hägerstrand's (1970) 

coupling and authority constraints (Kaufmann et al., 2004; Kellerman, 2012).  

The concept of motility aims to combine spatial and social mobility into a broader theory 

not only focusing on the past and present mobility, but also on the potential mobility 
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(Kaufmann, 2003; Kaufmann et al., 2004). The motility idea sees mobility as a form of 

capital. Depending on different factors, an entity (for example a person) has a certain 

capacity of being mobile, therefore the idea of “Motility: Mobility as Capital” (Kaufmann 

et al., 2004, p. 1). The three central elements in motility are access, competence, and 

appropriation (Kaufmann et al., 2004). 

Access in motility refers to the accessible mobilities present in that moment (Kaufmann 

et al., 2004). This incorporates all the potential places reached in all available transport 

modes and the access can vary depending on the competencies. There are different forms 

of competence that Kaufmann et al. (2004) mentions: Physical ability, acquired skills and 

organizational skills. The first one mentioned includes the abilities of physical movements 

(for example how far can you walk during a certain time). Acquired skills is something 

that might be restricted due to legislation or rules, such as having a visa for entering a 

certain area. In this thesis, we can think of the differences in travel from Finland to Russia 

compared to other neighbouring countries. In general, a Finnish resident can travel to all 

neighbouring countries without a visa, except Russia, leading to a higher threshold for 

visiting the country.  

Organizational skills are referring to abilities of gathering information and planning skills, 

such as knowing how to access a certain place through a road network(Kaufmann et al., 

2004). The appropriation indicates how an entity chooses to interact with the access and 

competencies available. This means that all three central elements are closely linked to 

each other. In more recent years there has been an effort to typify this theory and applying 

it to an actual situation (Kaufmann et al., 2018). With a typology of motility, it is easier 

to describe the various skills that are needed to be mobile. Motility can be used to 

understand the complexity of mobility in relation to different social variables.    

2.2 Activity Spaces 

One way to measure the mobility and practices of individuals is through the concept of 

activity spaces (Farber et al., 2012; Hasanzadeh et al., 2019; Järv et al., 2014; Schönfelder 

& Axhausen, 2003; Shaw & Yu, 2009; Wong et al., 2011). The idea of activity spaces is 

closely linked to the concept of action spaces, that describes the total interactions and 

responses for an individual with its environment (Golledge & Stimson, 1997; Jakle et al., 
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1976). Activity space is the part of an action space that focuses on the movement. 

(Golledge & Stimson, 1997) emphasises three aspects of an individual’s activity space: 

The movements close to and at home of the individual, the movements to and from work, 

shops, hobbies and so on, considered regular activity locations and lastly the movements 

within and close by these regular activity locations. Another aspect Golledge & Stimson 

(1997) discusses, is the purpose of the trips. For work and social trips, it’s obvious, and 

for other activity locations it can vary. However, the trips in themselves might not only 

have one purpose, but they might also be multipurpose trips that combine several things. 

A person’s perception of space can determine whether he or she will incorporate it in their 

activity space (Golledge & Stimson, 1997). If a person would be robbed on a certain street 

at a certain time, it might avoid that place in the future, changing the extent of his or her 

activity space. Another important part shaping a person’s activity space is their role in 

society and their preferences and habits (Golledge & Stimson, 1997; Horton & Reynolds, 

1970). Different mobility patterns are linked to the behaviour a person has, and this can 

change over time, giving activity space a temporal dimension (Järv et al., 2014; Silm & 

Ahas, 2014). A child can have a very different activity space than a retiree. It’s worth 

noticing how social factors such as age, gender or ethnic background can change the way 

we use physical space (Järv et al., 2014; Shirazi, 2018; Silm et al., 2017). 

2.3 Segregation & Inequality 

Different social factors, like ethnicity, is also related to how segregated or spatially and 

socially isolated, groups become (Vanderbeck, 2006). It also appears on different scales. 

Segregation is multidimensional issue including a spatial, social, and temporal sphere 

(Järv et al., 2015; Massey & Denton, 1988). Advances in technology and access to big 

data has brought in new methods of studying segregation through for example mobile 

phone data (Järv et al., 2015; Toomet et al., 2015). Mostly research on segregation using 

the activity space approach has focused on the spatial scale within a single city or country 

(Farber et al., 2012; Hasanzadeh et al., 2019; Järv et al., 2015; Wong et al., 2011; Zhang 

et al., 2019) but in recent years there has been an urge to study the concept through a 

multi-country view to deepen the understanding of inequalities in a global world (Mooses 

et al., 2020). A higher social class in most cases indicate a higher transnational mobility 
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(Delhey et al., 2015), but for example Feng & Page (2010) found that the Chinese minority 

in New Zealand is more transnationally mobile than the majority population and Mooses 

et al. (2020) found that the Russian minority is more transnationally active than the 

majority Estonian population.  

 

2.4 Transnationalism and transnational people  

The term “transnational” was coined by Bourne (1916) by explaining how America, as a 

melting pot, was becoming a trans-nationality instead of a nationality. The idea of 

transnational has developed since then and can be considered more broadly as something 

“extending or going beyond national boundaries” (Merriam-Webster Inc., n.d.-b). In 

geography transnationalism is linked to spatial movement across borders as well as the 

communities and networks that are formed in these environments (Gober, 2006).  

Transnationalism refers to people that are tied to a multitude of places through social 

relations and practices, or identity (Järv et al., 2021; Vertovec, 2001). This can be for 

example migrants (Levitt & Jaworsky, 2007), but more recently transnational people have 

also been set to include a broader range of people (Glick Schiller & Salazar, 2013) like 

transnational working commuters (Verwiebe et al., 2017) and tourists and other temporary 

visitors (Silm et al., 2020). Research regarding transnationalism within geography has 

focused especially on transnational migration and policy (Crang et al., 2004; Levitt & 

Schiller, 2004; Vertovec, 2009; Walton-Roberts, 2004). However, due to data scarcity, 

transnational mobility patterns have been difficult to study, but with advances in 

technology there has been a rise in new and more complex ways of studying 

transnationalism (Järv et al., 2021; Silm et al., 2020). By looking at the spatial mobility of 

transnational people we can gain new insights in the lives of transnationals, that can in 

turn help explain, for example segregation patterns (Mooses et al., 2020) 
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2.4.1 Cross-border Mobility 

Cross-border mobility is referring to mobility beyond borders, sometimes referred to as 

international migration (van der Velde & van Naerssen, 2010). A border is generally seen 

as a line forming a division between two states and Guo (2017) divides political borders 

into classes, whereas the highest one is the first-class borders, meaning the borders 

between independent nations. Border in themselves also exist in human minds and we can 

identify ourselves in relation to borders (van Houtum, 2005). The of studying cross-border 

mobility has been especially conducted through quantitative measures, like (Carpentier, 

2012) who studied daily activities in the Luxembourg region based on surveys. Some more 

qualitative approaches have also been used, for example by the Finnish-Swedish border 

(Paasi & Prokkola, 2008). Cross-border mobility studies can provide a wider 

understanding of human mobility of transnationals (Järv et al., 2021). 

2.5 Geo-located Big Data 

There are many definitions of big data, but a common way of approaching it is by 

highlighting three words: Volume, velocity and variety (Kitchin, 2014; Laney, 2001). The 

volume of data is a key element for what could be considered big data. There’s no exact 

line that needs to be crossed for it to be considered enough volume to be big data, and 

Kitchin (2014) points out that the ongoing growth of the amount of data makes it hard to 

define. Needless to say, we are talking about vast amounts of data. Velocity is referring to 

the speed the data is created at. Every moment new data is created, for example as tweets 

on Twitter or sensors measuring climate temperature. Variety is in this case an attempt of 

explaining the vast differences between data. Data can contain a wide variety of things, in 

our case it can be tweets, but they themselves also contain a lot of information about for 

example spatiality and temporality. 

Geo-located big data can consist of for example mobile phone data, but in this thesis, I 

will use geo-located data derived from social media.  Geo-located social media data 

provides interesting insights for mobility studies, concerning for example tourism using 

Twitter (Liu et al., 2018) or human mobility patterns using Weibo (Ebrahimpour et al., 

2020) or Flickr (Barchiesi et al., 2015). There are several different sources to use as well 
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as applications, in this thesis I am applying geo-located social media data from Twitter 

trying to determine cross-border mobility patterns.  

2.5.1 Cross-border Mobility with Big Data 

Using geo-located big data sources in cross border mobility studies have been done for 

example with mobile positioning data (Haddawy et al., 2021; Silm et al., 2020).  However, 

geo-located social media data provides an interesting addition to cross-border mobility 

research. There seem to be only a few studies done on cross-border mobility using geo-

located social media data from Twitter, such as Blanford et al. (2015), Hawelka et al. 

(2014) and Massinen (2019).  

Hawelka et al. (2014) explored global mobility patterns, increasing the understanding of 

human mobility depending on season and establishing the idea of using twitter data as a 

proxy for human mobility. Blanford et al. (2015) examined cross-border mobility patterns 

between Kenya and neighbouring countries. 

One quite recent study of cross-border mobility is by (Silm et al., 2020), where they use 

mobile phone data to examine temporary population mobilities between Estonia and 

Finland. Another recent study found that travel restrictions due to the Covid-19 pandemic 

caused interesting disruptions in the mobility patterns of transnational people (Järv et al., 

2021). By using geo-located big data from phones, they tracked transnational mobility 

patterns between Estonia and Finland and found that even though most of the people first 

stayed in Finland, they also moved to Estonia after the restrictions were partly lifted. This 

might mean that the ties to Estonia stay strong, even though the country is not visited for 

a while.   
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3 Study Setting – Minority language groups in 

Finland 

One way to examine spatial mobility of transnational people and how these vary due to 

their background is to focus on minority language groups (Mooses et al., 2020). A 

minority language is defined by the Council of Europe (Council of Europe, 1992) as a 

language” traditionally used within a given territory of a State by nationals of that State 

who form a group numerically smaller than the rest of the State's population" and is” 

different from the official language(s) of that State”.  In this empirical case study, the 

study area is Finland and focusing on minority language groups that are linked to 

neighbouring countries: Estonia, Russia, and Sweden.  

This is the definition I will be using in this thesis for Estonian and Russian. Swedish is a 

national language in Finland, so the second part of the Council of Europe’s definition does 

not apply to it in this case (Finlands Grundlag 731/1999, 1999). Even though it is a 

national language, it is still a minority language in most parts of Finland, except the Åland 

Islands, coastal regions in the southwest and in coastal Ostrobothnia.  

Finnish law does not define any minority languages and thus Russian and Estonian does 

not have a special legal status in Finland (Kotimaisten kielten keskus, 2021). However, 

the data I will be using, does not differentiate an official national language from a non-

official, which means that I will not differentiate between the languages for now. Due to 

the different status of the language minorities, I find it interesting to study them from a 

perspective where the official status of the language does not interfere with how the data 

is collected and organized.  
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Figure 1 Minority language group sizes 

From Figure 1 we see that the number of speakers between the language groups vary. 

There is a total of 287 954 Swedish speakers, 81 606 Russian speakers and 49 427 

Estonian speakers in Finland (Official Statistics of Finland (OSF), 2021). The number of 

Swedish speakers is double the amount of Estonian and Russian speakers combined. 

Therefore, a higher sample of Swedish tweets are to be expected in the data.  

The three language minorities differ quite a lot with each other. The earliest Swedish 

speakers in what we now call Finland is from the 12th century and today’s Swedish 

speakers consider themselves as part of the Finnish people (Daher et al., 2016). Swedish 

speakers have a strong position in society with legally guaranteed access to public services 

like healthcare and education (Daher et al., 2016; Finlands Grundlag 731/1999, 1999). 

There is even a completely Swedish speaking university, Åbo Akademi. Daher et al., 

(2016) also mentions the influence and importance of many social actors, like the Swedish 

People’s Party which is an old political party.  Some large cultural impacts by a Swedish 

speaker would be for example Tove Jansson and the moomins, that are seen as a national 

symbol for all finns (Ipatti, 2019). Stereotypically Swedish speakers are sometimes 

considered ‘better people’ by the majority population, but in reality the sociologically 

Swedish speakers are a mirror of Finnish speakers (Daher et al., 2016).  

The roots of the Russian population stems from different historical periods, and one era 

in particula was the time of Russian rule between 1809 and 1917, when the language of 

the upper class often was Russian (Daher et al., 2016). After Finnish independece in the 

1920s plenty of refugees from Soviet Russia arrived in Finland. Ingrians, from the area 

between St Petersburg and Estonia have arrived in Finland at multiple occasions, due to 
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their historical ties to Finland, especially during the second world war and in the 1990s 

(Daher et al., 2016; Prindiville & Hjelm, 2018). Finland only recognizes a national 

minority status for Russians who have lived in Finland for multiple generations, and 

throughout Finnish independece Russian speakers have had a struggles being accepted in 

society (Daher et al., 2016; Shensin, 2008) and Russian speakers have a three times higher 

risk of social exclusion as immigrants in Finland, compared to Estonians (Mannila & 

Reuter, 2009).  

Estonian speakers in Finland increased in the 1990s, when Ingrians from Estonia moved, 

and in after the year 2004 when Estonia joined the European Union (Kährik & Tammaru, 

2019). Even though the Estonian and Finnish languages are closely related, and Estonian 

speakers are more integrated in Finnish society than Russian speakers from Estonia, 

Estonian speakers have stronger ties to Estonia and are more likely to return there (Anniste 

& Tammaru, 2014). Estonian speakers in Finland often work in Finland but spend their 

leisure time back in Estonia, keeping up strong ties with Estonian culture and society.  

 

3.1 Geographical Division 

As we can see from Figure 2 there are also clear geographical dispersion amongst the 

three language groups (Official Statistics Finland, 2020). The highest population share of 

Estonian speakers are found in the south, close by the coast. Russian speakers are more 

present along the eastern border of Finland and the Swedish speaking population is mainly 

present on the south-and Ostrobothnia coast as well as in the southwestern archipelago. 
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Figure 2 Language groups spatial distribution in Finland 

Table 1 Municipalities with largest language minorities 

Municipalities with largest language minorities 
Swedish Russian Estonian 
  Municipality Speakers   Municipality Speakers   Municipality Speakers 
1 Helsinki 36 665 1 Helsinki 18 869 1 Helsinki 10 620 
2 Espoo 20 033 2 Vantaa 8 673 2 Vantaa 8 354 
3 Raseborg 17 778 3 Espoo 7 409 3 Espoo 5 861 
4 Vaasa 15 668 4 Lappeenranta 3 146 4 Turku 1 571 
5 Porvoo 14 572 5 Turku 3 134 5 Kerava 1 144 
6 Korsholm 13 326 6 Tampere 3 060 6 Kirkkonummi 1 071 
7 Jakobstad 10 791 7 Lahti 2 952 7 Tampere 991 
8 Turku 10 618 8 Kotka 2 499 8 Tuusula 918 
9 Pedersöre 9 839 9 Joensuu 1 986 9 Nurmijärvi 909 
10 Mariehamn 9 724 10 Jyväskylä 1 704 10 Lahti 884 

 

We can see from Table 1 that the absolute number of persons from these three groups 

differ(Official Statistics Finland, 2020). Helsinki has the biggest total population, so all 

three language groups have their biggest population there. We can clearly see that Swedish 
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speakers live in coastal cities, Russian speakers in Finnish cities, closer to the Russian 

border and Estonian speakers tend live in cities and municipalities in the south.  
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4 Data and Methods 

4.1 Data 

The data consists of 22 205 320 tweets collected by the Digital Geography Lab at the 

University of Helsinki with a tool called tweetsearcher (Väisänen et al., 2021). The data 

has been accessed through the Twitter API (Twitter, 2021).There is a total of 92 542 

twitter users and out of these 43 219 have been recognised to live in Finland by using 

another tool also developed by the Digital Geography Lab.  

Table 2 Data overview 

Stage Twitter users Geotagged tweets 
Beginning 92 542 22 205 320 
Extract users living in Finland 43 129 3 980 311 
Language recognized 43 126 3 897 898 
Language recognized with a 
probability of at least 0.7 40 766 3 136 856 

Tweets where the language 
was recognized to be Estonian, 
Russian, Swedish, or Finnish 

35 196 2 219 105 

 

Out of the original 22 205 320 geotagged tweets around 18 % have been tweeted by users 

that have been identified to live in Finland. After recognizing the languages of the tweets 

only a handful of users were dropped. For information about the language recognition see 

chapter 4.2.1 

When twitter users use geotags, they might not always be accurately placed. Some geotags 

might be quite coarsely placed and might refer to areas on different spatial scales. This is 

worth considering, especially when visually inspecting the data and when calculating 

distances.  

The information inside the data is private and no single tweets will be published in this 

thesis, so that all users remain anonymous. No metrics or graphs is published where a 

single user can be identified. Handling of the data is in accordance with current GDPR 

regulations.  
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4.2 Methods 

In this section the main methods used are explained. Figure 3 presents an overview of the 

workflow. My first and foremost tool in this thesis is Python. To handle big data, I’ve 

been using PostgreSQL for handling large quantities of data. The scripts I’ve used are 

available on GitHub and they are in many cases modifications and adaptions of already 

made scripts by the BORDERSPACE-project and the Digital Geography Lab of the 

University of Helsinki (Aagesen, 2021; Massinen, 2019).  

https://github.com/jeeemil/language-minority-cross-border-mobility
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Figure 3 Flowchart over methods 
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4.2.1 Language Identification Methods 

Tweets contain short pieces of texts and with these texts it is possible to draw conclusions 

about the language used in the tweet. By automating the process, an immense amount of 

time is saved. A common tool for recognizing languages is the Python library fastText 

(Heikinheimo et al., 2018; Hiippala et al., 2020). I am using a modified script that is 

develop by the Digital Geograhpy Lab at the University of Helsinki (Digital Geography 

Lab, 2020). By using a pre-made model I identify the languages of tweets and extract the 

tweets that are interesting for this topic: Estonian, Russian, Swedish, and Finnish.  

A threshold of a 70 % language probability is picked. All the tweets with a lower certainty 

are disregarded. The same threshold has been used in similar studies where language 

recognition of tweets has been made (Hiippala et al., 2020).  

After assigning each tweet a language probability for each language, the tweets are 

grouped by each user. For each user an average language probability for each language is 

calculated. Then the users are assigned one language group that they represent.  

As a threshold value 10 % is chosen. This means that if a user’s tweets are at least 10 % 

in Estonian, that user is recognized as an Estonian-speaking user. For the same user not to 

be included in multiple language groups, a prioritization was done in the following order: 

Estonian, Russian, Swedish, and Finnish. If a user’s tweets consist of 11 % Estonian 

tweets and 11 % Russian tweets, that user is only included in the Estonian language group. 

English is excluded from this language group matching, since it is used so widely amongst 

Twitter users and works as a lingua franca and is thus hard to match to a certain group of 

people.  

Of a total of 3 980 311 tweets made by people residing in Finland a language is recognized 

with a certainty of 70 % for 3 136 856 tweets. Out of these tweets, 2 219 105 is in either 

Estonian, Russian, Swedish, or Finnish by 35 196 different users. With the 10 % threshold 

the total number of users is 31 042. The idea behind this line of thinking is that if a user’s 

uses a minority language for at least 10 % of their tweets, that user probably knows that 

language. Then it is assumed that that user either is a native speaker of that language or 

that they might have ties to that language group in other ways. This might not be the case 
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for every particular user, but the assumption is made that this is the case for the most part.  

The division between language groups can be seen in Table 3.   

Table 3 Comparison between share of Twitter users and population shares 

 Estonian Russian Swedish Finnish 
Number of users 225 653 1 609 28 552 
Share of users 0.6 1.9 4.6 81.2 
Share of total 
population* 0.9 1.5 5.2 86.9 

*(Official Statistics Finland (OSF), 2020) 
 

The population of Finland consists of 0.9 % Estonian speakers, 1.5 % Russian speakers, 

5.2 % Swedish speakers and 86.9 % Finnish speakers (Official Statistics Finland (OSF), 

2020). These numbers are used as a guideline for choosing the threshold of how likely it 

is that a user would be part of a language group. There are of course some caveats with 

this data, and it is not perfectly matched with the actual population. Some users might also 

identify with multiple language groups, but in this case the smallest minority is prioritized.  

4.2.2 Cross-Border Mobility Identification 

To identify cross-border mobilities for a user the geotags were extracted from each tweet. 

For each user the tweets are sorted chronologically and then a line is drawn between the 

first tweet to the second tweet, from the second to the third and so on. If a line was not 

originated nor destinated to Finland, the line was dropped from the data. This whole 

process is made for each language group separately. 

Identifying cross-border mobility is also applied on a municipal level and then only tweets 

originated and destinated in Finland are included. For the municipal level cross-border 

mobility identification the distance was also calculated. The distance is Euclidean and 

locational accuracy is worth considering.  

4.2.3 Calculating Statistics and Indices 

To try to understand the mobility diversity of users I calculate the number of unique 

countries visited per user. To get a more nuanced picture of the mobility diversity, I’ve 

used some indices familiar from ecology. The richness of diversity could be explained by 
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the number of visited countries for the minority language group, but it doesn’t say 

anything about for example evenness and dominance. For this, I turn to indices.  

The Shannon entropy has been used to explain species diversity in an area (Shannon, 

1949; Spellerberg & Fedor, 2003), but for this thesis I am using the index to compare the 

diversity of mobilities between language groups. I use the Shannon entropy to see how 

evenly the users of one language group tend to travel to different locations. With this I try 

to see, if it is a common tendency for users within one language group to have more 

diverse travel patterns or if the travels are focused to one country.  For each user the 

Shannon entropy is calculated and then a mean of the whole language group is presented. 

For calculating of the Shannon entropy, I use the python library ecopy and the formula is 

demonstrated in Figure 4 (Lemoine, 2015).  

 

Figure 4 Shannon entropy formula 

where k in this case is the proportion of visits to a particular country.  

Another popular way of measuring diversity is Simpson’s index (Simpson, 1949). It takes 

into account both richness and evenness. There are a few different versions of the Simpson 

index and in this study, I am using the one referred to as Simpson’s Reciprocal Index. The 

lowest possible index value is 1 and the highest possible value is the highest number of 

unique countries. This index can give us an idea of the travel diversity of the language 

groups. I use the python library ecopy to count this index which and the formula for the 

calculation is visible in Figure 5 (Lemoine, 2015). 

 

Figure 5 Simpson’s Reciprocal Index formula 
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Where k is the proportion of travels to a unique country.  

 

4.3 Analysis 

4.3.1 Linkage to Neighbouring Country & Cross-border mobility 

To answer the first research question concerning language minorities spatial 

connectedness with neighbouring countries I turn to some user level calculations. For each 

user of a language group, I calculate the share of travels to their respective neighbouring 

country with a corresponding majority language from the total number of cross-border 

tweets. For each user I also calculate the share of travels to their corresponding majority 

language country. An average is calculated based on the shares per user. This number will 

give an indication of the concentration of travels to the neighbouring country.  

Another way of exploring the spatial relationship between neighbouring countries is by 

drawing lines between each user tweets in a chronological order, to see how the user has 

moved around (Aagesen, 2021; Massinen, 2019). I am using a method provided by 

Massinen (2019). By examining the movement lines, we get a diverse picture of the places 

people are traveling between. These movement lines also indicate travels to other 

countries, which give us an idea of other the concentration of movements to a single 

country in relation to other countries.  

4.3.2 Domestic Mobility 

The research question about the domestic movements of the language groups is also being 

addressed in a similar fashion. For each user I calculate the number of unique 

municipalities they’ve visited within Finland. This is to explain how mobile the language 

groups are domestically. However, municipality areas vary, and some might still be very 

mobile, but they just always go to the same municipalities. That’s why I am also 

calculating the Euclidean mean distance per user for each language group. This distance 

indicates the mobility, regardless of municipal boundaries. To get a better understanding 

of the hotspot’s users move in between, I also visually inspect the movement lines within 

Finland.  
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4.3.3 Language Group Comparison 

In my research questions I also mention how I am interested int the diversity of the 

mobility patterns between groups. In my efforts to explain the diversities of movements 

between language groups I use indices familiar from Ecology. Both Shannon’s entropy 

and Simpson’s index of diversity are used to explain the diversity of mobility patterns.  

One central piece of this thesis is to find out if there are difference between the mobility 

patterns of the language groups. To determine significant differences between groups we 

turn to a one-way ANOVA test in SPSS (IBM Corp., 2019). For each of these variables 

the one-way ANOVA is calculated: number of unique countries, number of unique 

municipalities, Shannon entropy, Simpson index, domestic distance mean, and the share 

of travels to majority language country. For the one-way ANOVA to be considered the 

homogeneity of the variances must not be significant. If they are significant, the Welch-

correction need to be considered. It tests the equality of means and if it is significant, we 

continue with a proper post-hoc test. The one-way ANOVA explains overall differences, 

it does not tell us between which groups the differences are. For this purpose, we use a 

post hoc test and in this case one called Games-Howell, which can be used when 

homogeneity of variances is violated.  The Games-Howell test indicates where the 

differences between groups is significant.  

4.3.4 Linkage between Cross-border and domestic mobility 

To understand the connection between how mobile a user is across country borders and 

within the country I turn to Pearson correlations. By doing a correlation analysis between 

the cross-border variables (number of unique countries visited, Shannon entropy and 

Simpson’s index) and the domestic mobility variables (number of unique municipalities 

visited and the mean of kilometres travelled within the country), a connection between the 

mobility patterns across and withing borders can appear. These analyses can give some 

insights into the nature of mobility for the language groups, for example if a person that 

travels a lot to other countries also is travelling a lot within the country. 
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5 Results 

The result section is divided into four parts. One chapter is focusing on the cross-border 

movements abroad and the second one on movements within Finland, on municipal level. 

In the third part the languages groups are compared with a one-way ANOVA, to find 

significant differences. Lastly, I compare the transnational variables with the domestic 

ones to see if there is any correlation between a high mobility across Finnish borders and 

within Finland. Keep in mind that in all the cross-border maps, all movement lines that do 

not have their origin or destination in Finland are excluded. 

5.1 Cross-border Movements 

To illustrate the differences for longer cross-border journeys we can divide the movements 

between continents. In Figure 6 the share of travels to each continent is displayed by 

language group. In this figure, Russia is considered Europe. Naturally the biggest share of 

travels is in Europe for all language groups. However, for Russian speakers almost 93 % 

of cross-border travels are in Europe, while the corresponding number for Finnish 

speakers is only around 80 %. Instead, Finnish speakers seem to travel more often to North 

America and Asia. For Swedish speakers 85 % of cross-border travels happen in Europe, 

and after that mainly in North America and Asia, just like Finnish speakers. Estonian 

speakers’ cross-border travels are more concentrated to Europe with almost 91 % of 

travels situated there. After Europe the most popular continents for Estonian speakers are 

Asia and North America. As a sidenote, we can see that Russian have a slightly lower 

share of travels to North America than the other language groups.  
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Figure 6 Bar chart over share of visits to different continents for each language group 

The cross-border movements between countries for each language group is presented in 

Table 4. We can see that the amount of data for each language group differs quite a lot, as 

a reflection of the demographics of Finland. For comparison of each language group, the 

number of cross-border movements per user is presented. The Estonian and Finnish 

language groups have quite similar amounts of cross-border movements, Swedish 

speakers a bit more and Russian speakers have the highest number. The absolute number 

are shown to shed light on the differences in sample size between the groups.  

To understand the distribution of share of trips to countries with a majority language we 

look at Figure 7. Here we see that the three language minorities share to trips to majority 

language countries differ. Estonian speakers visit Estonia often and for the middlemost 

Estonian speaker half of the cross-border movements are between Estonia and Finland. 

The variation for Russian speakers is wide, compared to the other minorities and the mean 

and median are close to each other, around 0.26. This means that some Russian speakers 

visit Russia often while other almost never visit Russia. For Swedish speakers the travels 

between Sweden and Finland are on average modest compared to the other two languages.  

0

10

20

30

40

50

60

70

80

90

100

Share of travels to each continent (%)

Estonian speakers Russian speakers Swedish speakers Finnish speakers



  

 

 
27 

 

Figure 7 Boxplot over the share of travels to neighbouring majority language country 

 

As an example of the distribution of tweets Figure 8 is showing what the movement lines 

of Russian speakers residing in Finland look like on a global scale. With this view, it is 

possible to see that also places outside of Europe are visited, east and south Asia as well 

as well as parts of North America. The main concentration is naturally between Finland 

and Russia and Finland and the rest of Europe. Similar maps for Estonian speakers, 

Swedish speakers and Finnish speakers can be found in Appendix A. 

Table 4 Cross-border movement data overview 

 Estonian Russian Swedish Finnish 

Users 225 653 1 609 28 555 
Users with cross-border movements 
between Finland and another country 140 384 912 12 423 

Cross-border movements 1 131 4 606 9 782 106 693 
Cross-border movements per user 8.08 12.00 10.73 8.59 
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Figure 8 Global movement of Russian speakers residing in Finland 

5.1.1 Linkage to Neighbouring Countries 

The relationship between the language group and their respective neighbouring countries 

with their language as a majority language, is displayed in Table 5. Bear in mind that the 

total amount of cross-border movements between language groups varies: Estonian 

speakers with 1 131 cross-border movements, Russian speakers with 4 606 and Swedish 

speakers with 9 782. To be able to compare the three language groups we look at the cross-

border movements to the neighbouring country with the corresponding language majority 

per person. According to this data the Estonian and Russian speakers have very similar 

values, a little over five visits per person. Swedish speakers have a somewhat lower 

number with only 3.16 visits to Sweden per person. The difference in the concentration of 

cross-border movements to their respective neighbouring country on the other hand is 

evident. Out of all the cross-border movements by Estonian speakers, 68 % are to Estonia. 

For Russian speakers and Russia, the number is 45 % and for Swedish speakers and 

Sweden it’s 29 %.  Looking at the percentage of trips to the majority language country per 

person we see that on average an Estonian speaker’s trips go to or from Estonia 36 % of 

the time. The figure for Russian speakers to and from Russia is 25 % and for Swedish 

speakers to Sweden a bit less than 15 %. 
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Table 5 Language group comparison of cross-border travels and share of movements to majority language country 

 Estonian Russian Swedish Finnish 

Cross-border movements to majority 
language country 769 2079 2880 NA 

Cross-border movements to majority 
language country per person 5.49 5.41 3.16 NA 

Proportion of cross-border 
movements to majority language 
country out of all cross-border travels 

68.0 % 45.1 % 29.4 % NA 

Proportion of cross-border 
movements to majority language 
country per person 

36.3 % 25.4 % 14.8 % NA 

Unique countries visited 44 83 121 194 
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Figure 9 Mobility of Estonian speakers residing in Finland between Finland and its neighbouring countries 

As an overview of the Estonian speakers’ movements to neighbouring countries in 

Northern Europe we look at Figure 9 where we can see a clear concentration of movement 

lines across the Finnish Bay. The movement lines show that Estonian speakers seem to be 

traveling mostly between Estonia and southern Finland, only a few lines show activity in 

more Northern regions.  

A more detailed map of Estonia and southern Finland show where the most important 

mobility patterns occur in Figure 10. In Estonia, Tallinn is the most visited city. Also, 

other major cities appear on the maps. Tartu, Viljandi and Pärnu are the most prominent 

ones, besides Tallinn. On the Finnish side the Helsinki region is the main destination. 

There are also some movement lines going to for example Lahti, outside the metropolitan 

area. We can see that the major cities in Estonia, with some exceptions, (like Narva) are 

showing up on the map, while on the Finnish side the dominant area would is clearly 

Helsinki.  
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Figure 10 Estonian speakers’ movements between Estonia and southern Finland 
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The movement lines of the Russian language groups can be seen in Figure 11. Due to the 

lengthiness of Russia only the most visited part is shown. The highest concentration of 

movement lines is also in the more densely populated south of Finland. Russian speakers 

seem to travel between Helsinki and St Petersburg. As well as St Petersburg and other 

minor cities in the eastern part of Finland, like Lappeenranta and Imatra. From Helsinki 

we can also see some quite strong movement lines going to the capital Moscow. The 

biggest cities are for obvious reasons clearly visible, but we can also see some movements 

to smaller places in Russia, like Murmansk by the Arctic Sea and Northern Finland. Some 

lines also indicate movements between Petrozavodsk, the capital in the Karelian Republic 

and southern Finland. Russian speakers living in Finland also seem to visit Stockholm in 

Sweden.  Too see more of where the movement lines go within northern Europe please 

see Appendix B.  
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Figure 11 Mobility of Russian speakers residing in Finland between Finland and its neighbouring countries 
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The cross-border movements for Swedish speakers can be seen in Figure 12. In 

comparison to the previous maps, we can see that there are more users leading to more 

movement lines. Comparing to the previous map, we now see that the focus has shifted 

westwards and that it is not only the southern part of Finland being hotspots but also the 

coast of Ostrobothnia, specifically around Vaasa. For Swedish speakers Stockholm is a 

highly visited location, both from southern Finland and from Ostrobothnia. The second 

largest city in Sweden, Gothenburg is also a frequently visited place. Other major Nordic 

cities also show up on the map, such as Oslo and Copenhagen. There’s also a density of 

movement lines going towards other parts of western Europe. One destination particularly 

strong seems to be between London originating mostly from Helsinki but also from 

Ostrobothnia. From Vaasa we can also see movement lines going across the sea to Umeå 

on the Swedish side.  From all Swedish speaking regions, the movement lines across the 

eastern borders are quite sparse. 
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Figure 12 Mobility of Swedish speakers residing in Finland between Finland and its neighbouring countries 
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5.1.1.1 Cross-border Mobility Diversity 

The Shannon entropy is calculated for each user in the language group separately and then 

a mean for each language group is derived. The means can be viewed in Table 6. The 

highest Shannon entropy mean is by the Swedish speaking minority (3.05), followed by 

Finnish speakers (2.94), then Russian speakers (2.62) and lastly Estonian speakers (1.70).  

Table 6 Comparison of mean of diversity metrics 

 Estonian Russian Swedish Finnish 
Mean of Shannon entropy 1.88 2.62 3.05 2.94 
Mean of Simpson index 1.70 2.25 2.71 2.68 

 

For understanding how the different language groups are placed on the Shannon entropy 

spectrum, please see Figure 13.  The variation is largest amongst Swedish, then Finnish 

and then Russian speakers. The Estonian speakers’ median and mean differ quite a lot. 

Because of the small sample size less outliers skew the data. The minimum Shannon 

entropy value is 1 and it seems like that is very common amongst Estonian speakers. This 

means that there are plenty of people with a low travel diversity.  
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Figure 13 Boxplot over Shannon entropy values 

 

When looking at the distribution of the Simpson’s Reciprocal index in Figure 14 we can 

see similar tendencies like in the Shannon entropy figure. The Simpson index value 

minimum is 1 and the highest possible value is the unique number of countries. There 

seems to be a high abundance of low diversity Estonian speakers, when considering that 

the mean is 1. Swedish and Finnish speakers have very similar data variations and Russian 

speakers are in the middle. The mean index values that are seen in Table 6 seem to be 

differing from each other with similar intervals as for the Shannon entropy.  
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Figure 14 Boxplot over Simpson’s index values 

  

5.2 Domestic Mobility 

To be able to compare the cross-border movements with domestic mobility we can look 

at movements between municipalities. Out of the roughly 300 municipalities in Finland 

they vary plenty in size. Especially in northern Finland the areas of municipalities are 

quite large in comparison to southern Finland. Therefore, a mean Euclidean distance is 

also calculated for each user since it does not abide by municipality borders.  

Table 7 Municipalities visited per person 

 Estonian Russian Swedish Finnish 
Users with cross-border movements 
as well as domestic movements 

93 267 783 10 861 

Unique municipalities visited per user 4.76 5.51 7.76 8.40 
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In Table 7 we can see that the number of users that both have been traveling across-borders 

and within Finland are dropping meaning that the sample sizes for the smaller language 

groups are very tiny. The amount of domestic cross-border movements varies quite a lot. 

The last row in the table is worth comparing. Estonian speakers have the lowest number 

of unique municipalities visited per user, less than 5, while Finnish speakers have the 

highest number, 8.4. Swedish speakers visit on average 7.76 municipalities and for 

Russian speakers the number is 5.51. 

From Figure 15 we can see the variation in number of unique municipalities. We see that 

the median for Estonian speakers and Russian speakers is the same, while the average is 

a bit higher for Russian speakers. We also see bigger variation amongst Russian speakers. 

Swedish and Finnish speakers also share the same median while on average the number 

of unique municipalities visited is higher amongst Finnish speakers 

 

 

Figure 15 Boxplot over the number of unique municipalities visited 
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5.2.1 Mobility between Municipalities 

To discover differences between the language groups we look at Table 8. For each user a 

total mean distance of all domestic travels between municipalities was calculated and then 

a language group mean was calculated from that. It will hereby be referred to as domestic 

distance mean.  The distance travelled by Estonian speakers is a lot lower compared to the 

other language groups. Russian and Swedish speakers only differ with a few kilometers 

while Finnish speakers have a higher mean. This could indicate that Estonian users are 

more sedentary and do not travel within Finland as much as the other language groups. 

The location of the population is also good to keep in mind. Finnish speakers are found 

everywhere in Finland, while the other three groups are more concentrated, perhaps 

leading to different travel habits with shorter distances.  

In Figure 16 we can see the variations in domestic distance mean between the language 

groups. Russian speakers seem to have the largest variation, with some people travelling 

a lot within Finland and some very little. We can see that the upper whiskers are at the 

same height as for Finnish speakers even though the averages vary. The Swedish speaking 

population is very concentrated to coastal areas and perhaps this might explain why they 

are travelling shorter distances than Finnish speakers. Estonian speakers are not as 

dispersedly placed in box plot as the rest of the language groups. This could indicate that 

the average Estonian speaker do not travel as much within Finland as the other language 

groups.  

Table 8 Domestic distance mean for each language group 

 Estonian Russian Swedish Finnish 
Mean of overall distance travelled 
within Finland (Domestic distance 
mean) 

77.3 120.5 127.5 138.4 
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Figure 16 Box plot over domestic distance travelled 

To get a spatial overview of where these domestic movements happen, we can look at 

Figure 17 and Figure 18. Keeping in mind that the number of movement lines differ 

between groups, we can still somewhat understand where the three minority groups move. 

Estonian speakers move around in Finland mainly in the metropolitan area and from there 

to Turku, Tampere, and Lahti. Russian speakers also have similar pattern to start with, but 

there are definitely more trips being made to northern Finland, perhaps for touristic 

purposes. It is also visible that Russian speakers have a stronger connection to the east and 

people seem to travel between the metropolitan area and Lappeenranta and Imatra.  

As for the Swedish speakers the movement lines are naturally more in Swedish speaking 

regions, as we can see from Figure 1. There are very strong lines on the south coast. All 

the way from Porvoo to Turku. In Ostrobothnia we see a concentration of lines from and 

to the bigger cities with Swedish speaking populations. There seems to be a lot of 

movement between southern Finland and Ostrobothnia as well, resulting in a very 

different map, compared to the two previous ones.  The Finnish map a random sample of 



  

 

 
42 

movement lines of Finnish speakers, since bringing all lines on the map resulted in a 

completely unreadable map. With the random sample we can see that movements are 

strongest between bigger cities. Helsinki is often the origin and destination for Finnish 

speakers as well.  

 

Figure 17  Domestic movements of Estonian and Russian speakers 
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Figure 18 Domestic movements of Swedish and Finnish speakers 

 

5.3 Language Group Comparison 

The comparison between groups is made with a one-way ANOVA and adequate post-hoc 

tests. A significant difference is indicated with a value of less than 0.05. In Table 9 and 

Table 10 we see for each variable where the significant differences are between language 

groups. For all variables the Estonian language groups results are significantly different 

from each of the other language groups. This could be a result of not having a large enough 

sample, and so skewing the data, but it might also be, that there really are significant 

differences in mobility patterns for Estonian speakers compared to other language groups. 

Looking at the Shannon entropy and Simpson’s index we see that there is a significant 

difference between Russian speakers and Swedish speakers. For Simpson’s index the 

difference is also significant between Russian and Finnish.  

An interesting notion is that there is a lack of significant difference between Swedish and 

Finnish speakers when looking at the diversity of travels and the number of unique 
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countries. However, the domestic metrics are significant between Swedish and Finnish, 

arguing that the mobility patterns within Finland for the two national languages are 

significantly different. Russian speakers’ domestic movements on the other hand, are only 

significantly different from Estonian speakers. The share of travels to a majority language 

country is tested for the language minorities and all differences are found to be significant.  

Table 9 Post-hoc test results of group comparison on cross-border variables 

Significant relationships by the Games-Howell test 
* The difference is significant at the 0.05 level 

Unique Countries 
  Estonian Russian Swedish Finnish 
Estonian NA 0.002* <0.001* 0.001* 
Russian 0.002* NA -0.976 -0.748 
Swedish <0.001* -0.976 NA 0,096 
Finnish 0.001* -0.748 0,096 NA 

Shannon Entropy 
  Estonian Russian Swedish Finnish 
Estonian NA 0.005* <0.001* <0.001* 
Russian 0.005* NA 0.042 0.074 
Swedish <0.001* 0.042 NA 0,491 
Finnish <0.001* 0.074 0,491 NA 

Simpson's Index 
  Estonian Russian Swedish Finnish 
Estonian NA 0.011 <0.001* <0.001* 
Russian 0.011 NA 0.002* <0.001* 
Swedish <0.001* 0.002* NA 0,686 
Finnish <0.001* <0.001* 0,686 NA 
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Table 10 Post-hoc test results of group comparison on domestic variables and cross-border share 

Unique Municipalities 
  Estonian Russian Swedish Finnish 
Estonian NA 0,486 <0.001* <0.001* 
Russian 0,486 NA <0.001* <0.001* 
Swedish <0.001* <0.001* NA 0,085 
Finnish <0.001* <0.001* 0,085 NA 

Domestic Distance Mean 
  Estonian Russian Swedish Finnish 
Estonian NA <0.001* <0.001* <0.001* 
Russian <0.001* NA 0,569 0.074 
Swedish <0.001* 0,569 NA 0.010 
Finnish <0.001* 0.074 0.010 NA 

Share of travels to majority language country  
  Estonian Russian Swedish  
Estonian NA <0.001* <0.001*  
Russian <0.001* NA <0.001*  
Swedish <0.001* <0.001* NA  
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5.4 Correlations between Variables 

Table 11 Pearson’s correlation R-coefficient  

Pearson correlation R-coefficient 
Majority lang = Share of travels to majority language country 

Unique Municipalities 
  Unique Countries Shannon entropy Simpson Index Majority lang 

Estonian 0.411 0.319 0.293 -0.075 
Russian 0.372 0.268 0.216 -0.013 
Swedish 0.436 0.396 0.362 0.013 
Finnish 0.301 0.290 0.276 NA 

Domestic Distance Mean 
  Unique Countries Shannon entropy Simpson Index Majority lang 

Estonian 0.162 0.139 0.136 -0.108 
Russian -0.096 -0.088 -0.077 0.074 
Swedish 0.007 0.004 0.004 0.010 
Finnish 0.005 0.007 0.008 NA 

 

In Table 11 we can see a summary of Pearson correlations R-coefficient between different 

variables. The table is divided into two, based on the two different domestic metrics: 

number of unique municipalities visited, and the domestic mean distance travelled per 

person. The highest overall correlation is for the Swedish speakers between the number 

of unique municipalities and the number of unique countries. The correlation is not 

massive but there seems to be some link between how many unique countries a user visited 

abroad with the number of unique municipalities visited. In other words, this tells us that 

a high cross-border mobility often also includes a high domestic mobility. For all language 

groups the correlation between number of unique countries and number of unique 

municipalities is the highest correlation out of the used variables. The Shannon entropy 

correlates less with the unique number of municipalities than compared to the previous 

variable. Simpson’s index even less than Shannon’s entropy. This suggests that there is 

less correlation between how many unique municipalities a user has visited and their travel 

diversity metrics. Perhaps some other diversity index could give a stronger correlation. 
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The Share of travels to majority language countries does not have a strong correlation with 

the number of unique municipalities.  

The correlation in general is lower between the domestic distance mean and the selected 

variables. In fact, it seems like there is very little correlation between all the different 

variables and the domestic distance mean. This suggests that the distance travelled within 

Finland is not dependent on the cross-border mobility factors.  
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6 Discussion 

This chapter is divided into three parts, each one discussing one of the research questions. 

First, I will discuss how well the methods worked. For the most part the analyses seemed 

to be working for this particular case. There is, however, caveats to be considered. The 

data is massive, and there are possibilities that unreliable data has been captured as well. 

The small sample size of Estonian speakers might also endanger how well it works as a 

proxy for real people. This could be improved by using tweets from a longer time span, 

but this might in turn pose new issues, like an overgeneralization of the movements. 

Another data issue would be the number of tweets per user that was used. A very low 

number of tweets can skew the data towards lower values, but at the same time excluding 

those might mean, that only very active twitter users are included, and they might not be 

a good representation of the population.  

The way of measuring travel diversity could be further research, as this was just a scratch 

on the surface. There might be other indices or ways that would explain the diversity of 

mobility better and this needs to be explored.  

Overall, the methods seemed to be functioning for this purpose, but for a more complex 

and nuanced picture of the cross-border mobility of language minorities we also need 

more complex tools. I believe the scripts I’ve created can be of help when developing this 

further.  

6.1 Spatial Connectedness to Neighbouring Country 

The first research question posed was “How are people, belonging to a language minority 

in Finland spatially connected with neighbouring countries?”. To answer this, I use 

geotagged Twitter data, identify the language groups, and then count the number of times 

each user travelled to the neighbouring country, with a corresponding majority language.  

It seems like Estonian Speakers residing in Finland are visiting Estonia more often than 

the other language groups visit their corresponding neighbouring country. Even though 

Estonian speakers in Finland tend to be well integrated into Finnish society, depending on 

their integration dimensions (like work or relationships) they might still have a likely 
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chance of moving back to Estonia (Anniste & Tammaru, 2014). Most Estonians that move 

from Estonia to Finland are doing it for work-related reasons and the short distances 

between the countries have kept ties strong (Kährik & Tammaru, 2019). As the results in 

this thesis show, the spatial mobility for Estonian speakers is active towards Estonia.  

Out of all the cross-border movements made by Estonian, a very high proportion was 

between Finland and Estonia. A high concentration of movements to and from Estonia 

might be sign of transnationals that live a very mobile life between these two countries 

(Ahas et al., 2017; Silm et al., 2020). A study on cross-border movements between Estonia 

and Finland found that 5 % of all the cross-border travels were made by transnationals 

which is a significant amount (Silm et al., 2020). In light of this information, it might be 

worth considering that a part of the Estonian speakers in this study also might be 

transnationals, considering how concentrated their travels are to and from Estonia. 

For Russian speakers the share of travels going to and from Russia was also common on 

average, but on individual level the differences are substantial. Some Russian speakers 

have perhaps been fleeing Russia, for example Ingrians, and are therefore not so keen on 

visiting (Daher et al., 2016). As Russian speakers in Finland are coming from different 

backgrounds with different reasons for moving, the variation for the relationship with 

Russia is large (Daher et al., 2016; Mannila & Reuter, 2009).   There is of course the 

proximity of Russia to take into account. It might be possible that some of the movement 

lines in the east of Finland are the result of cross-border shopping which is popular 

amongst the Russian middle-class especially (Gurova, 2015; Taipale, 2011).  

Swedish speakers travel to Sweden is not as common as for the previous language 

minorities and their respective major language countries. This could be because Swedish 

speakers in Finland are an integrated part of Finnish society (Daher et al., 2016). In other 

words, there are no sense of nationality towards Sweden and perhaps trips are more often 

conducted for leisure activities. In Finland the movement lines start and end in the 

traditionally Swedish-speaking regions; the coastal areas of Ostrobothnia as well as the 

southern coast stretching from Turku to eastern Uusimaa. Young Swedish speakers in 

Finland have a tendency of moving to Sweden for studies and broader work opportunities, 

and the trend has been strong in recent years, especially in Ostrobothnia (Kepsu & 
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Henriksson, 2019). This could explain partially why Stockholm, with important schools 

and job opportunities is so strongly connected with Swedish speakers. If we look closely, 

we can also see that the university city Lund, north of Stockholm seems to be a frequently 

visited place both from southern Finland and Ostrobothnia.  

6.2 Spatial Mobility in Finland 

For answering the second research question: “How are people, belonging to a language 

minority in Finland spatially connected within Finland?” I use the number of times a user 

crosses a municipal border and the mean distance for each user. I also look at the number 

of unique municipalities visited per person and visually inspect the movement lines within 

Finland. 

Estonian speakers seem to have the most sedentary lifestyles when residing in Finland, in 

relation to the other language groups. Not many unique municipalities are visited per 

person. This could indicate that many Estonian speakers prefer to spend their weekends 

and leisure time in Estonia rather than Finland (Silm et al., 2020).  

Keeping in mind that the Swedish speaking population is highly concentrated in certain 

areas it might help explain why the number of unique municipalities per person is less 

than for Finnish speakers. However, the difference between the number of domestic cross-

border movements is very small. This could be an indication that Swedish speakers tend 

to move about the same amount as Finnish speakers, but that Swedish speakers are usually 

moving in the Swedish speaking regions, which of course are more spatially limited. A 

visual inspection of Swedish speakers’ movements lines suggests similar patterns. 

If we look at the relationship between the cross-border variables and the domestic 

variables an interesting picture arises. There seems to be some positive correlation 

between the unique number of countries visited and the unique number of municipalities 

visited. In other words, a person that has travelled to many unique countries is somewhat 

likely to also have travelled to many different municipalities. The best correlation was 

found for Swedish speakers, but all language groups followed a similar pattern.  

There seem to be no relevant correlation between the domestic distance mean per user and 

any of the cross-border variables. This suggests that the domestic distance mean is not 
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dependent on how many unique countries you visit or the diversity metrics. According to 

the correlations it might be worth considering, if the domestic distance mean is a variable 

to be used for these kinds of calculations.  

6.3 Differences between Language Groups 

When visually inspecting the results within Finland we can see that the spaces where the 

language groups move differ. This relates to the activity spaces discussed in 2.2. The 

spaces differ due to the places where people live. When we look at the language minorities 

the places people live in becomes visible. The fact that most of the language minorities 

tend to be more concentrated in certain areas is also reflected by the lower domestic 

distance mean and perhaps also by the unique municipalities visited.  

With the results in chapter 5.4, we see that there are significant differences between 

language groups based on multiple variables. An interesting result was the lack of 

difference between the Swedish and Finnish language groups on the number of unique 

countries, Shannon entropy and Simpson’s index. It means that the two language groups 

diversity of mobility patterns follow a similar pattern. Perhaps this lack of difference is a 

result of history and how Swedish speakers are generally perceived as a natural part of 

Finnish society (Daher et al., 2016).  

When discussing travel diversity, it is worth considering the constraints people have for 

moving around. If look at the coupling constraints presented by Hägerstrand (1970), we 

can suggest that the Estonian speakers in Finland are constrained by their work being in 

Finland. Swedish speakers are general quite similar in regards of spatial mobility as 

Finnish speakers, but we see a slightly smaller domestic distance for Swedish speakers, 

perhaps due to language constraints, or preference, of being in area, where you can speak 

your own language. The spatial mobility of Russian speakers seems to be affected by the 

diversity of the language group. 
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7 Conclusion 

The aim of this thesis was to shed some light on the cross-border movements of different 

language groups in Finland, based on geotagged Twitter data. The language groups used 

in this thesis was Estonian, Russian, Swedish, and Finnish. The first three languages are 

majority in languages in countries bordering Finland. Since we are living in an 

increasingly mobile world (Sheller & Urry, 2006), we should not neglect the spatial 

mobility patterns of smaller parts of the population. Some studies show that there are links 

between ethnic segregation and the size of activity spaces (Järv et al., 2015). 

While the number of people belonging to a language minority increases in Finland 

(Official Statistics of Finland (OSF), 2021) , it is important to also understand their spatial 

mobility, to help identify differences that might in turn be related to integration into 

Finnish society.   

By using Twitter data, I located the different language minorities and their cross-border 

mobility patterns as well as their domestic mobility patterns. These helps explain the 

mobility patterns of the language minority and allow for comparison. To explain the 

diversity of movements the number of unique countries were calculated, as well as a 

Shannon entropy and Simpson’s Reciprocal index based on that. These measures were 

compared, as well as the domestic distance travelled, and the number of unique 

municipalities visited.  

The results show that spatial mobility patterns differ between the language groups. 

Estonian speakers uphold a strong relation to Estonia and visit the country frequently, this 

might relate to the large number of workers that move across the Finnish bay (Kährik & 

Tammaru, 2019). Russian speakers’ spatial mobility seems to vary more than the other 

language minorities, which might be due to the diversity within the language group 

(Shensin, 2008). Swedish speakers are in many regards very similar to Finnish speakers, 

while they still mostly move from and within the Swedish speaking regions of Finland. In 

this thesis I have identified differences in spatial mobility between language groups with 

the help of geo-located big data.  
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