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Introduction and motivation for the research 
The globalisation of the world economy and the transformation of labour markets under 
the spur of rapid progress in information and communication technologies, automation 
and artificial intelligence has provoked growing interest in how language skills affect 
labour market outcomes. Growing global instabilities coupled with an ageing population 
and a shrinking workforce in Europe and in other advanced economies have triggered 
expanding migration flows, and these trends call for ethnic and linguistic minorities to be 
better included and integrated in labour markets.  

The literature on economics of language, which has been comprehensively surveyed 
and analysed by Chiswick (2008), Gazzola and Wickström (2016), and Ginsburgh & Weber 
(2016 and 2020) among others, has helped to give a better understanding of the 
relationship between economic returns and language skills, and of the disadvantages and 
benefits of ethnicity and language. The research on economics of language focuses on 
how language is related to economic status, the dynamics of the social and economic 
impact of languages, and language policies and planning, and more recently on game 
theory and pragmatic aspects (Klamer, 2003; Rubinstein, 2000). Zhang and Grenier 
(2013) propose the term “language and economics” and define it as: “Language and 
economics is a branch of economics that uses economic theory, principles and methods 
to study language and speech acts, which are considered as widespread social and 
economic phenomena” (p. 219).  

Language skills are an integral part of human capital. Knowing languages contributes 
to the productivity, social capital, and eventual labour market success of an individual. 
Studies of labour market integration analyse how immigrants are affected by their skills 
in the local majority language (Bleakley & Chin, 2004; Budría et al., 2017; Chiswick, 1998; 
Chiswick & Miller, 1995; Dustmann & Fabbri, 2003; Dustmann & van Soest, 2001). There 
is also an increasing body of literature that studies the economic returns to major global 
or professional languages, predominantly the returns to skills in English (Azam et al., 
2013; Casale & Posel, 2011; Di Paolo & Tansel, 2019; Fabo et.al., 2017; Isphording, 2013; 
Stöhr, 2015; Wang et al., 2017; Williams, 2011). The literature on multiple local languages 
in a multilingual society and their roles, interactions and economic returns is quite limited 
and the existing studies vary widely in their linguistic and socio-economic contexts 
(Armstrong, 2015; Christofides & Swidinsky, 2010; Cappellari & Di Paolo, 2015; Di Paolo 
& Raymond, 2012; Williams, 2011; Bormann et al., 2019; Ridala, 2021; Männasoo & 
Ridala, 2021). The research in the current thesis contributes to this strand of literature 
by investigating the labour market returns to language skills in Estonia, which is one of 
the most linguistically diverse countries in Europe.  

Estonia is one of the smallest member states of the European Union, and one of  
the most rapidly growing and transforming. Estonia witnessed an era of soviet 
domination from 1940–1991, then it regained independence in 1991, and joined  
the European Union in 2004 and the euro area in 2011. A legacy of the soviet era was 
extensive immigration from the east, and the Russian-speaking first, second and  
third-generation minority community is about a quarter of the Estonian population.  
The homogeneous Russian-speaking community has maintained strong ties to Russia, 
and it is quite compact and mainly geographically concentrated in the cities and towns 
on the Northern coast and in the North-East region of Estonia that borders Russia. 
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Preserving Europe’s cultural, ethnic and linguistic diversity is a founding principle in 
the European Union1. Europe has a rich heritage of linguistic and ethnic minorities. 
The growing flows of immigration, particularly after the escalation of the Syrian civil war, 
have however posed a challenge for many European countries. Europe and its small 
countries, most with their own native language, have witnessed rapid growth in 
linguistically homogeneous and sizable Turkish, Spanish, Arab, Chinese and 
Russian-speaking communities. This can be seen in the Estonian context, which serves as 
a good example of a small country with its own native language hosting a sizable, 
homogeneous linguistic minority from a large neighbouring country, which for Estonia is 
Russia. This makes the Estonian case highly relevant for understanding the potential 
dynamics and challenges that European countries may face in the future as immigration 
grows. 

The Linguistic Diversity Index (LDI) puts Estonia in fourth place in Europe after Belgium, 
Luxembourg and Latvia. Figure 1 shows that the probability that any two people in 
Estonia selected at random will have different mother tongues is 47%. 

Figure 1: Author’s calculations. Linguistic Diversity Index (LDI) for the EU countries.  
Source: Ethnologue, 2017 

Chan (2016) proposed the Power Language Index (PLI) as a ranking of languages by 
their global influence that incorporates multiple dimensions or opportunities provided 
by language, including easier travel geographically, and enhanced economic participation, 
communication and diplomacy. The most influential language in the world is English, 
which has a PLI score of 0.889, or more than 3.5 times the global influence of Russian, 
which has a PLI score of 0.244, and 50 times the PLI score of 0.017 for Estonian, which is 
one of the smallest official languages in the European Union and is spoken only in Estonia 
(see Figure 2). The globalisation of the world economy and new all-embracing world-wide 
communication platforms have made English, as May (2016) claims, the ‘lingua mundi’. 

1 https://europa.eu/european-union/about-eu/eu-languages_en 
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Using country and language-specific contexts provides a rich basis for the empirical 
research. Equally however, heterogeneity in the contexts and designs of the studies can 
challenge the generalisations found from the line of research.  

In consequence the current thesis not only provides primary empirical evidence in 
Paper I and Paper II, but also incorporates a meta-regression research in Paper III on 61 
primary empirical studies with 258 distinct estimates of returns to language. Taking the 
original empirical studies and the meta-regression analysis, the author proposes a 
conceptual framework for a holistic understanding of how skills in a second language 
affect labour market outcomes (see Figure 12 in Section 5). 

Figure 2: Estonia in Europe with the LDI and PLI indexes 

The thesis proceeds with the following structure (see also Graphical outline of the 
study in the Appendixes). The next section surveys the literature on the theory and 
empirical evidence of economics of language. Section 2 describes the Estonian context 
for the study. Section 3 presents the main research hypotheses and contribution of the 
study. Section 4 explains the research data and methodology and outlines the key 
elements of the three published papers that underlie this research thesis. Section 5 
synthesizes the institutional and socio-linguistic contextual factors that have an 
important effect on language returns and proposes a holistic concept. Section 6 
concludes with final comments that refer to the limitations of the studies and provide 
ideas for further research. Appendices reprint the three publications of the thesis. 
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1. Economics of language research 
Marschak (1965) was the pioneer of research into economics of language when he 
introduced economic concepts such as value, utility, costs and benefits into linguistic 
analysis. A series of articles followed that investigated the relationship between language 
and economics and highlighted its importance (Bretton, 1976; Carliner, 1981; Chiswick, 
1977; Fishman, 1967; Grenier, 1987; Hocevar, 1975; Pool, 1972). Economics of language 
research intersects closely with the literature on human capital. The first elements of 
human capital theory were introduced by Walsh (1935), Mincer (1958), and Friedman 
and Kuznets (1945). Formal human capital theory then emerged in the early 1960s and 
built theories focusing on schooling, on-the-job training, individual awareness, and 
health issues, all of which can transform a person, and on migration, which transforms 
how a person interacts with their environment. The key contributions here were the 
supplementary volume Investment in Human Beings published by the Journal of  
Political Economy in 1962, the ground-breaking papers by Schultz (1962) and Mincer 
(1962), and the Gary Becker’s study Human Capital issued in 1964 (Becker, 1962, 1964). 
Mincer followed this with his classic book Schooling, Experience, and Earnings (Mincer, 
1974).  

Before human capital theory took a central place, the stress in the literature on 
economic growth was on the accumulation of physical capital in the neoclassical growth 
model. Schultz (1962) opened the new discussion and helped to shift this stress towards 
investment in human skills and knowledge with a major line of new research that 
followed both the theoretical and empirical strands (Islam, 1995; Mankiw et al., 1992) 
and had strong implications for the modern literature on economic growth (Lucas, 1988; 
Razin, 1972; Uzawa, 1965). 

Increasing recognition of the economic advantage from language skills (Grin, 1996a, 
2003) gave rise to an empirical literature on labour market integration that mainly 
focused on how the language skills of immigrants as a form of human capital affect their 
economic outcomes (Carliner, 1981; Grenier, 1987; Grenier & Vaillancourt, 1983; 
McManus et al., 1983; McManus, 1990; Tainer, 1988). The Economics of Language, 
edited by Lamberton (2002), claims that language is the “oldest and most public of 
technologies”. Ginsburgh and Weber (2020) see language as a social technology.   
The research in economics of language has identified the economic benefits that arise 
from language skills as better employment prospects, higher earnings, more effective 
cost budgeting, stronger political involvement, and larger social networks, among others 
(Bleakley & Chin, 2004; Duncan & Mavisakalyan, 2015; Greiner & Vaillancourt, 1983; 
Grenier, 2015). However, the rapidly growing literature in economics of language is 
fragmented and heterogeneous (Ginsburgh & Weber, 2020). The work on theoretical 
frameworks and on empirical measurement of the role of language skills in determining 
labour income is ongoing. The most commonly used theoretical framework “is derived 
from the combination of the economics of language perspective with human capital 
theory developed in education economics” (Grin, 2003).  

The literature on the economics of language status has grown fast in recent years and 
is highly heterogeneous. This thesis attempts to add new knowledge to the empirical 
strand of the literature on applied economics of language by focusing on labour market 
returns to language learning. The literature of interest on the nexus between language, 
earnings and the labour market, and of employment prospects may be broadly divided  
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into three strands: (1) labour market integration; (2) the labour market effects of 
globalisation; and (3) the economic value of the second most commonly spoken language. 

Another strand of the research into the relationship between language or ethnicity 
and earnings considers the theory of discrimination, in particular discrimination in labour 
markets (Lang, 1986). A substantial portion of the literature documents that the labour 
earnings of ethnic minorities are lower because their qualifications are lower and their 
command of the local language is deficient (Dustmann & Fabbri, 2003; Dustmann & 
Theodoropoulos, 2010), but also because communication between ethnically or 
linguistically dissimilar groups is costly and minorities bear the bulk of these costs (Lang, 
1986). Other literature sources point to family background (Black et al., 2006), labour 
market discrimination (Becker, 2010; Elliott & Lindley, 2008; Leping & Toomet, 2008; 
Schafgans, 1998) and the asymmetric effects of macroeconomic shocks (Borjas et al., 
1996; Bound & Freeman, 1992) as causes of labour market disadvantage for immigrant 
and minority ethnic populations. 

Empirical literature has found that the ethnic wage gap remained present even after 
a rich set of explanatory factors was controlled for (see Kahanec, 2007; Leping and 
Toomet, 2008; Miranda and Zhu, 2013a). Examples have been found for black and middle 
eastern workers in Europe (Blackaby et al., 2005; Carlsson & Rooth, 2011; Clark & 
Drinkwater, 2009; Lehmer & Ludsteck, 2011; Longhi et al., 2013; Miranda & Zhu, 2013a), 
or black people in the southern US (Altonji & Blank, 1999; Black et al., 2006). Although 
lower salaries may, in principle, be compensated for by lower unemployment and higher 
fringe benefits, the bulk of the evidence suggests that this is not the case.  

The empirical literature has also investigated the effects of language on aggregate 
economic performance, and shows that sharing a common language or wide knowledge 
of foreign languages promotes bilateral trade (Egger & Lassmann, 2012; Frankel & Rose, 
2002; Head & Mayer, 2014; Melitz, 2008; Melitz & Toubal, 2014). Kim et al. (2015) argue 
that language is a dynamic instrument that reduces transaction costs and so fosters 
capital allocations between investors, generating a significant and robust relationship 
between FDI and the absence of language barriers. 

Grin (2016) and Ginsburgh and Weber (2020) contribute excellent, comprehensive 
literature surveys on economics of language, and they identify and structure the different 
lines of investigation in this heterogeneous literature. The latter survey reviews the 
impact of language on economic outcomes and public policies and focuses on how 
language influences human thinking and behaviour, trade, migration, financial markets, 
language learning, and the returns from it. Gazzola et al. (2016) stress the economics of 
language literature on language, earnings and the labour market, dividing it further into 
literature on indigenous labour and literature on migrant labour (Gazzola et al., 2016,  
pp. 65–75). Zhang and Grenier (2013) suggest that the traditional strand of contemporary 
research in economics of language could be described as falling roughly into three major 
categories of “language and economic status (mainly earnings), economic analysis of the 
dynamic development of languages, and the economic approach to language policy and 
planning”. Grin (2016) confirms this in his “mental map of economics of language” by 
outlining the category of “economics of language status” within the literature on 
economics of language and dividing it into a) influence of linguistic variables on economic 
variables ({L} → {E}), and b) influence of economic variables on linguistic variables  
({E} → {L}). All three papers in the current thesis fall under the broader category of 
literature investigating the relationship between language and economic status with a 
particular focus on language-related wage premiums.  
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1.1. Theoretical framework 
A theoretical framework proposed by McManus (1990) for the US labour market, which 
has enclaves of Spanish speakers, can be adapted for the Estonian labour market, which 
is multilingual and has a large Russian-speaking minority. The supply and demand model 
of McManus (1990) has two labour markets, one for proficient speakers of a language 
and the other for individuals with limited skills in the language or languages that are most 
in demand in the labour market. The labour market for individuals who lack language 
skills is limited and so there is an excess supply of workers whose language skills are 
deficient.  

The Estonian labour market has demand for multilingual individuals with skills in 
Estonian, Russian and English. The labour market for monolinguals is limited and the 
firms offering jobs for monolinguals have lower capital endowment than firms offering 
jobs for multilingual employees. This generates incentives for monolinguals to learn 
languages so they can enter the labour market for the multilingual, a market that offers 
a higher number and wider variety of jobs, and has jobs that are better paid. The wages 
in the labour market for the multilingual are directly linked with language proficiency or 
a degree of multilingualism. 

Let Ri be the substitution coefficient for the ith individual that measures the rate at 
which that individual can take up a job in the market for multilinguals, where 0≤Ri≤1 is 
proportional to language proficiency and Ri=0 denotes monolingualism and Ri=1 denotes 
perfect multilingualism. The equilibrium condition for the wage in the multilingual labour 
market is: 

𝑊𝑊𝑖𝑖 = 𝑅𝑅𝐶𝐶𝑊𝑊𝐴𝐴,   
 

where 𝑊𝑊𝑖𝑖  is the ith individual’s wage in the multilingual labour market, WA is the wage 
for a perfectly multilingual worker and RC is the substitution coefficient of the marginal 
individual i, who is indifferent between the two labour markets. 

Figure 3 below shows the excess demand for perfectly multilingual workers, ED, and 
the excess supply of monolinguals, ES. N presents the number of individuals entering the 
multilingual labour market. The curve ED' takes into account the reduction in wages from 
multilingual skills being less than perfect. First, potential entrants into the multilingual 
labour market are ordered so that R, the premium for multilingual skills, is a decreasing 
function of N, the number choosing to enter the labour market for multilinguals. Then 
the R(N) function is multiplied by the excess demand, ED, for multilinguals measured in 
wage terms. Thus, 

 
𝐸𝐸𝐷𝐷′ = 𝑅𝑅(𝑁𝑁)𝐸𝐸𝐷𝐷. 

 
By equating ES and ED', it is possible to determine the equilibrium level of entry N1 

into the multilingual labour market and the equilibrium wages, WA and Wi, for the perfect 
multilingual worker and worker i respectively. The difference between the wages of a 
perfect multilingual worker, WA, and those of worker i, Wi, is:  
 

𝑃𝑃 = 𝑊𝑊𝐴𝐴 −𝑊𝑊𝑖𝑖 = 𝑊𝑊𝐴𝐴�1 − 𝑅𝑅(𝑁𝑁1)�. 
 

From this, the wage differential, P, decreases as the language proficiency of individual 
i increases, and it increases together with the number of individuals entering the labour 
market with the same level of skills.  
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Figure 3: Labour market equilibrium based on the underlying theoretical framework by McManus 
(1990) 

The straightforward supply-demand model of McManus (1990) does not account for 
labour market frictions such as job search or non-convexities in the labour supply,  
which are aspects that may be associated with language skills or ethnic identity. 

1.2. Literature on labour market integration  
Labour mobility has increased over recent decades and migration flows to Europe have 
exploded. This calls for a better understanding of how to integrate the newly-arrived 
individuals into the society of the host country2. Recent research shows that smoothly 
assimilating migrants and integrating them with the labour force of the host country 
produces economic benefits such as higher productivity and lower public spending (Aiyar 
et al., 2016; Jaumotte et al., 2016). Chiswick (1978) opened a strand in the literature on 
the labour market that investigates the benefits for immigrants of knowing the host 
country’s language (Carliner, 1981; Reimers, 1983, 1985; Bleakley & Chin, 2004; Budría 
et al., 2017; Budría & Swedberg, 2012; Chiswick, 1998; Chiswick & Miller, 1995; 
Dustmann & Fabbri, 2003; Dustmann & van Soest, 2001). Most studies in this line of the 
literature find positive returns to proficiency in the host country language, though the 
study results vary because of differences in the sample data, the estimation techniques, 
and the specific research focuses.   

                                                                 
2 There are several concepts of migrant adaptation, which have varied across time. The concept 

of assimilation is more commonly used in the USA and the concept of integration is more common 
in Europe (Borooah & Mangan, 2009; Modood, 2005) 
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The bulk of the studies on immigrant labour are on the US labour market and show 
that knowing English is associated with a wage premium of up to 59% (Bleakley & Chin, 
2004; Bratsberg & Ragan, 2002; Carnevale et al., 2001; Chiswick & Larsen, 2015; Chiswick 
& Miller, 2002a, 2010; Gonzalez, 2005; Hall & Farkas, 2008; Hellerstein & Neumark, 2003; 
Isphording & Sinning, 2012; Kim, 2003; Levanon, 2014; Lewis, 2011; Trejo, 2001; Zhen, 
2015). The return to English for immigrants in the UK is a wage premium of up to 46% 
(Dustmann & Fabbri, 2003; Leslie & Lindley, 2001; Lindley, 2002; Miranda & Yu Zhu, 
2013a; Miranda & Yu Zhu, 2013b). Guven and Islam (2015) find that English proficiency 
produces gains for the wages and career outcomes of immigrants in Australia, 
particularly for adults who moved to the country in their childhood.  

Chiswick and Repetto (2001) find a wage premium for immigrants with command of 
Hebrew in Israel. Berman et al. (2003) study how language acquisition affects the growth 
in income of Soviet immigrants in Israel and find that language complements high-skill 
occupations. They suggest that the positive estimated returns to language acquisition in 
cross-sections may suffer from ability bias in low-skilled occupations. Cohen-Goldner and 
Eckstein (2008) estimate that the increase in wages for Soviet immigrants in Israel was 
about 1.16% in 1992–1995 during the first five years after arrival because of the 
availability of vocational training programmes provided by the government.  

Dustmann and van Soest (2001) use data from 1984–1993 and report German 
language premiums of 0.9–7.3% estimated with ordered probit for immigrant workers in 
Germany. OLS estimates on the same data gave a wage premium of 5% for men and 4% 
for women, whereas the IV estimates reached a wage premium of 14% for men and 12% 
for women (Dustmann & van Soest, 2002).  

Yao and van Ours (2015) study the labour market performance of immigrants in the 
Netherlands in 2008-2014 and find that deficiencies in language skills lower the hourly 
wages of female workers, but have no significant effect on the wages of male workers. 
Isphording (2013) finds no compelling evidence for a host country language premium for 
immigrants in Spain in 2005. Chiswick and Miller (2002b) and Hwang et al. (2010) note 
that large language enclaves may relieve the issue of deficiency in the host country 
language to some degree by generating employment opportunities within the immigrant 
language enclaves. Bormann et al. (2019) and Toomet (2011) find no evidence of a host 
country language premium for Russian minority men in Estonia, though there is a positive 
host country language premium for Russian-speaking women. The dominant evidence 
on language enclaves suggests, however, that knowing the language of the host country 
is an important factor in the labour market of the host country (Clark & Drinkwater, 2000; 
Zhou & Logan, 1989). A number of studies (Aldashev et al., 2009; Dustmann & Fabbri, 
2003; Shields & Price, 2002) also find that immigrants who are fluent in the host country 
language are less likely to become unemployed.  

1.3. Literature on labour market globalisation  
Globalisation has occurred at an unprecedented magnitude since the end of the 
twentieth century, and has had an enormous role in shaping human activity across the 
world. Globalisation is associated with increasing multi-ethnicity and multiculturalism as 
expressed in the process of people, companies, and governments interacting and 
integrating around the world. Globalisation has been strongly driven by new 
technologies emerging and entering into various forms of human activity to create 
network societies, global platforms and markets for goods and capital (Castells, 1996).  
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In a similar manner, labour markets have been very much affected by globalisation, and 
this has had far-reaching welfare consequences.  

The globalisation of labour markets has increased the importance of international 
communication and a common language or ‘lingua mundi’ (Angouri, 2014; May, 2016). 
English has emerged as the ‘lingua mundi’ and its influence has been growing. English is 
the main working language of many international organisations, such as the United 
Nations, the European Union institutions, the OECD (Organisation for Economic  
Co-operation and Development), the BSPC (Baltic Sea Parliamentary Conference), ASEAN 
(Association of Southeast Asian Nations), SEAMEO (Southeast Asian Ministers of 
Education Organization) and several others (Duchêne, 2008). English also plays a major 
role in virtual communication as a language of computer programs and social media.  

Mufwene (2010), Gil (2010), Gazzola and Grin (2013), and Ginsburgh and  
Moreno-Ternero (2018) stress that English does not rule the scene alone in Europe,  
and that the role of German and French is not to be underestimated and is growing in 
the European Union after Brexit.  

The importance of the leading business languages has led to an empirical literature 
that estimates the return to knowing these languages, most often as the English skills 
premium in non-English speaking countries. Ginsburgh and Prieto-Rodriguez (2011) 
estimated the returns to language proficiency of male workers in 1994–2001 in nine EU 
countries: Portugal, Finland, Austria, France, Greece, Germany, Spain, Denmark and Italy. 
They found that English is the dominant ‘lingua franca’ in Northern Europe (Austria, 
Denmark, Finland and Germany), with little competition from other foreign languages. 
In Southern Europe (France, Greece, Italy, Portugal and Spain) however, there is also an 
earnings premium for foreign languages other than English. Ginsburgh and Prieto 
Rodriguez (2013) show for Denmark, Finland, France, Germany, Italy and Spain that the 
reward from using English at work is in general higher for men than for women. They 
investigate whether this result has a link with the gender wage discrimination in Southern 
European countries (Spain, France and Italy) and detect a glass ceiling for female workers 
in Spain and Italy, and to some extent in Denmark. Grin and Sfreddo (1998) use OLS to 
estimate a 10% English skill premium for male workers in Switzerland. Klein (2004) finds 
a 2% premium for male workers and a 0.3% premium for female workers in Luxembourg 
who possess English skills. Williams (2011) reports a 5–30% English skill premium across 
the non-English speaking EU-15 countries. 

Stöhr (2015) looks at German data from 2000 and estimates the wage premium of 
occupations that require expert-level English, finding a 12% return to English for native 
Germans and a 26 % return for immigrant workers. Drydakis (2012) reports a low English 
language premium of 1% for Romanians working in Greece in 2009–2010. Isphording 
(2013) shows that the English language premium for immigrants in Spain varies between 
9% and 47%, and this variation depends on the estimator selected, gender and 
occupational sub-sample. Cohen-Goldner and Eckstein (2008) also demonstrate that 
occupation matters and that the return to English for soviet immigrants in Israel in  
1992–1995 was 14% in white collar occupations, whereas the return was negative at -4% 
in blue collar occupations.  

There are only very few studies that investigate the English language wage premium 
in post-communist European countries that have experienced a rapid transition to a 
market economy and economic integration with the rest of the world (Adamchik et al., 
2019a). Kroncke and Smith (1999) use OLS to estimate the returns to English in the 
Estonian labour market and they find a premium for native Estonian men and for  
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Russian-speaking minority men in the range of 4–5% in 1989 and 20% in 1994. Toomet 
(2011) shows that the Russian minority men in Estonia and in Latvia prefer to acquire 
skills in English rather than in the local state languages Estonian and Latvian. The English 
language premium for Russian-speaking men in Estonia was 14% according to the 
Estonian Labour Force Survey 2000–2010. In Latvia, the return to English was as high as 
62% according to the Paths of a Generation (PoG) panel. 

Fabo et al. (2017) use online job portal data and assess the high economic value of 
English skills in Czechia, Hungary, Poland and Slovakia. For Poland, Adamchik et al. 
(2019a) estimate the return to English for the native-born population to be 50% for 
women with ‘good’ or ‘very good’ English and 60% for men over the wages of those with 
‘no English’ for the period 2013 to 2017 using the IV approach, and Adamchik et al. 
(2019b) estimate a return of 32% for women and 36% for men with ‘advanced‘ English 
for 2014 employing an OLS regression. Results for Hungarian youth found using the IV 
approach showed that speaking English increased wages by 6% and speaking German did 
so by 4% in 1998–1999 (Galasi, 2003).  

Research has also found positive returns to English skills in non-European, non-English 
speaking countries. Di Paolo and Tansel (2015, 2019) report positive returns to English of 
between 11% and 25% in Turkey. Levinsohn (2007), Cornwell and Inder (2008) find an 
English premium of 18–40% in South Africa, while Wang et al. (2017) estimate an 
earnings effect of 7–19% for Chinese women and one of 7–12% for Chinese men.  

Chiswick and Miller (2016), Di Paolo and Tansel (2015), Isphording (2013), Saiz and 
Zoido (2005), and Williams (2011) have studied the role and economic impact of other 
major international business languages beyond English. Williams (2011) shows that the 
effect varies considerably across countries, ranging from non-existent to 25% for Italian, 
32% for French, and 29% for German, and from 16% to 27% for Spanish. Di Paolo and 
Tansel (2015) show an earnings premium of 19% from knowing Russian in Turkey, a 6% 
wage premium for German, and no premium for French or Bulgarian. 

1.4. Economics of language studies in bilingual and multilingual 
contexts 

There is only a relatively small number of studies on the role and economic value of skills 
in the second most commonly spoken language in multilingual countries with large 
minority languages or a second official language. After the collapse of the Soviet Union, 
the communist states of Eastern Europe and the states of the former Soviet Union 
regained their independence and reinstated their native languages as titular national 
languages. See Bormann et al. (2019) for the Estonian case. Independence movements 
have also raised issues of language and ethnicity in other parts of Europe including 
Catalonia (Di Paolo & Raymond, 2012; Cappellari & Di Paolo, 2015), Belgium and 
Luxembourg (Williams, 2011).  

Di Paolo and Raymond (2012) find that the return to proficiency in Catalan is virtually 
zero for public sector workers, but can add a premium of up to 5-13% of the monthly 
salary in the private sector. Cappellari and Di Paolo (2015) estimate a sizable Catalan 
language premium of 22% for non-native Catalan speakers in Spain in 2006–2011. Using 
the 1991 and 1996 censuses in Catalonia, Rendon (2007) estimates that individuals who 
read and speak Catalan have a 3–5% higher probability of being in employment, and that 
the probability is 2–6% higher for those who can also write in Catalan.  
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Williams (2011) finds that workers in Belgium and Luxembourg who speak a second 
language at work earn more. The language premium in Belgium from knowing German 
was 20% and that from Dutch was 16%. In Luxembourg, knowing French brought a 
language premium of 28%, and knowing German added 29%. 

Drinkwater and O’Leary (1997) report that bilingual Welsh and English speakers have 
lower unemployment in Wales than English monolinguals. Saarela and Finnäs (2003) 
show that the unemployment rate of the Swedish-speaking minority in Finland is 30% 
lower than that of the Finnish-speaking majority.  

Grin and Sfreddo (1998) find no evidence of an income differential for German, French 
or Italian-speaking women in Switzerland. They do, however, find a negative 
association between Italian as a mother tongue and wages for men residing in non-
Italian speaking regions in Switzerland.  

Grin (1994, 1996b) refers to the “empirical Canadian tradition”, which is a literature 
that studies the relationship between the two official languages of Canada and 
investigates the wage differentials of Anglophones and Francophones (Armstrong, 
2015; Breton, 1964, 1978; Christofides & Swidinsky, 2010; Raynauld & Marion, 
1972; Vaillancourt, 1980). Christofides and Swidinsky (2010) report substantial, 
statistically significant rewards to English skills of about 14% for female workers and 
13% for male workers in Quebec. In 2001, no language rewards for skills in French 
were found in the rest of Canada. Armstrong (2015) uses a model where wages 
depend both on the worker’s innate productive ability and on their language skills, 
and demonstrates a significant bilingualism premium for native French speakers both 
inside and outside the province of Quebec. 
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2. The Estonian case: context and trends 
Background information on population trends, linguistic trends, labour market structure 
and education policy is crucial for understanding the context of empirical results for how 
language skills affect labour market outcomes and for making good judgements on them. 
Estonia has been in transition for nearly 30 years and major political, demographic and 
socio-economic transformations have shaped its population, economy and labour 
market over that period. The most evident linguistic trends in Estonia over the three 
decades of independence may be summarised as follows: 

• The Russian-speaking population in Estonia, though decreasing, remains significant 
both in size and in economic impact. The recent westward immigration from Ukraine 
and Belarus may counteract the declining trend and increase the Russian-speaking 
population as a share of the whole; 

• An increasing share of Russian speakers are becoming local citizens and citizens of 
the EU, which opens up better opportunities for them in the local and EU labour 
markets; 

• The ageing of the population and other de-population trends, stemming from a 
natural birth rate below replacement level and from emigration, are increasing 
demand for labour and so improving the labour market outlook for both Estonian-
speaking and Russian-speaking jobseekers; 

• The local-language skills of Russian speakers are constantly improving and this is 
particularly evident for the younger generations; 

• The birth cohort remains a very significant determinant in explaining disparities in 
labour market outcomes driven by language and ethnicity, as the disadvantages are 
substantially more prevalent among the older generations and much less so among 
the younger generations.  

2.1 Population trends 
Before the Second World War, Estonia had a highly homogeneous ethnic composition, 
as about 88% of the total population were native Estonians. After the war, the  
Russian-speaking population grew rapidly through migration from Russia and other parts 
of the Soviet Union. The share of Russian speakers in the population in Estonia rose to 
38.5% by 1989 and the share of ethnic Estonians in the total population declined to 61.5% 
(Tammaru, 1997). Russian gained linguistic dominance in inter-ethnic communication 
and as an official language by the 1970s, though Estonian preserved its status in culture, 
education, media and science, and the country had two de facto official languages.  
The soviet immigrants largely settled in the capital city Tallinn and in a mineral-rich 
industrial area in the north-east of the country and this led to a high concentration of 
Russian-speaking minority communities, creating a spatial ethnic segregation that has 
been very persistent since then. See also Tammaru and Kulu (2003). 

After the collapse of the Soviet Union in 1991, Estonia experienced substantial 
depopulation, partly following the withdrawal of soviet army officials and their families, 
but predominantly because natural population growth was below the replacement level 
during the early years of the transition (see the evolution of the workforce in Estonia 
during the pre-EU accession period by Hazans, 2007). This decline in the population 
slowed down in 2001–2002 in advance of EU accession, but it re-accelerated in 2004–2005 
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after the EU enlargement. Accession to the European Union in 2004 led to rapid changes 
in the Estonian economy, including changes in the labour market (Veebel & Loik, 2012). 
The early years of EU membership brought major structural changes and rapid economic 
growth that increased demand for labour and wages. Outward migration of the working-
age population to high-income member states of the EU aggravated the labour shortage 
and helped bring unemployment down. Figure 4 below shows that the Estonian 
population was decreasing throughout the transition period, but the decline slowed 
down after the recovery from the Global Financial Crisis of 2008-2009, and the trend has 
since reversed, with the country’s population increasing over the past five years because 
of positive net migration (Figure 4).  

Nevertheless, the low birth rate and emigration pulled the ageing Estonian population 
down to 1.32 million people by the beginning of 2018, which was 82,117 fewer than in 
2000. The share of the population aged 65 or older rose from 13.6% in 2000 to 19.8% in 
2019, and the percentage of working-age individuals aged 15–64 dropped from 67.3% in 
2000 to 63.8%. These demographic trends have left a strong imprint on labour markets 
over the recent decades.  

According to Statistics Estonia, the share of ethnic Estonians increased sharply in the 
first decades of transition from 61.5% in 1989 to 67.9% in 2000, though this trend has 
since slowed and the share had risen only to 68.4% by 2019. The opposite trend has been 
seen for Russian speakers, whose proportion dropped from 30.3% before the transition 
to 25.6% afterwards in 2000, with the most recent statistics from 2019 reporting the 
share of Russian speakers in Estonia at 24.7%.  
 

  
Figure 4: Population change in Estonia (in thousand inhabitants). 
Source: Statistics Estonia 
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detailed information about the legal and policy positions, and the conditions and 
requirements, and procedural aspects of obtaining citizenship see Pajumets (2019).  
The share of non-citizens and foreign citizens, mainly citizens of Russia, who are 
predominantly Russian-speaking and reside in Estonia has dropped constantly. There 
were 256 non-citizens or foreign citizens in 2000, but this had dropped to 199.2 thousand 
in the 2019 statistics, of whom 72.4 thousand had non-defined citizenship3. This trend 
has mostly occurred as Russian-speaking residents have gradually been integrated into 
Estonian society and are increasingly motivated to pursue not only Estonian but also EU 
citizenship. See also Vihalemm and Hogan-Brun (2013) for their survey of the challenges 
and policies of integrating language communities in Estonia.  

2.2 Linguistic trends 
The soviet era in Estonia resulted in one-sided bilingualism, in that the native Estonian 
population became fluent in Russian, while the immigrants remained monolingual and 
expected the local population to use Russian (Vihalemm & Hogan-Brun, 2013). Russian 
dominated as an official language and as the main language at work in sectors and jobs 
that were dominated by Russian-speaking workers.  

Conscription to the soviet army was a universal military obligation and was mandatory 
for all male citizens with only a few exceptions. The 24-month service took Estonian men 
to other parts of the Soviet Union, where there was mostly no alternative to 
communication in Russian. Consequently Estonian men had better command of the 
Russian language than Estonian women.  

There was language segregation in education and in the media, with Russian speakers 
enrolling their children in schools that taught in Russian and retaining their preference 
for media in Russian and originating from Russian providers (Mägi, 2018; Tammaru, 
1999). Unlike in many other states of the Soviet Union, Estonians remained loyal to 
schools with teaching in Estonian and kept following media in Estonian, and they retained 
the good reputation of Estonian ethnic, cultural and linguistic identity (Kaljund, 2018). 

The collapse of the Soviet Union dramatically changed the situation. Even before the 
restoration of the independence of Estonia in 1989, the first Language Acts defined the 
official status of the Estonian language. The Language Law of 1995 removed the official 
status of Russian as the second language of communication in Estonia. The constitution 
of Estonia set preserving the Estonian language and culture as a national priority.  
The status of the Estonian language was also strengthened by other reforms in education 
(OECD, 2018), in public administration (Reinholde, 2004) and in labour market policy4. 
With accession to the EU in 2004, the Estonian language gained new status as an official 
EU language.  

Estonians quickly took back the leading position in society, while the Russian-speaking 
population found it increasingly challenging to define its identity and status in independent 
Estonia (Brubaker, 1996; Pettai, 2006). Leppik (2020) refers to “the segmented integration 
and mediated transnationalism” that comes from the division of political power and 
ethnic disparities in income and in opportunities for education, with these discrepancies 
being particularly severe in the early 1990s (Leping & Toomet, 2008; Lindemann & Saar, 
2011; Ridala & Toomet, 2019). The language segregation has had a strong impact on 

                                                                 
3 https://www.siseministeerium.ee/et/siseturvalisuse-valdkond/kodakondsus-ja-ranne 
4 New Trade Union Act, amendments to the Labour Law, Posted Workers Enforcement Directive, 
and Employment Contracts Act, “Incapacity to work” reform, Aliens Act in Estonia (ETUI, 2017). 

https://www.siseministeerium.ee/et/siseturvalisuse-valdkond/kodakondsus-ja-ranne
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ethnic occupational segregation (Leppik & Vihalemm, 2015), with Russian speakers 
over-represented in industrial blue-collar jobs and particularly in the mining industry in 
the north-east of Estonia (Helemäe & Saar, 2015).  

Vihalemm and Hogan-Brun (2013) note that the rapid strengthening of the status of 
the Estonian language caused a reversal in asymmetrical bilingualism, whereby the 
native Estonian youth became less and less fluent in Russian while the Russian-speaking 
youth started rapidly to improve their skills in Estonian. The first Estonian State 
Integration Programme in 2000–2007 stressed learning Estonian as the main measure 
for ethnic integration, but the next State Integration Programme in 2008–2013 
augmented the set of integration measures with objectives for civic integration and 
participation in policy. Vihalemm and Hogan-Brun (2013) also point out that proficiency 
in Estonian is largely related to the social status of the Russian-speaking population and 
their self-confidence about their own economic prospects.  

Figure 5: Language skills in Estonian, Russian and in English. Breakdown by males and females and 
by employment status.  
Source: Adult Education Survey 2016, Eurostat 

The transition from the soviet command economy to a western market economy was 
successful, and the rapid reorientation towards competitive European and global 
markets demanded new skills. Fluency in English became a highly valued skill, and one 
that was scarce at the beginning of the transition. Russian speakers faced the dilemma 
of whether to learn Estonian or English, as there were good incentives to prefer to learn 
English for both the local labour market (Toomet, 2011; Vihalemm & Hogan-Brun, 2013) 
and the labour markets in Western countries (Aptekar, 2009).  

Figure 5 shows the distribution of the language skills of men and women who are 
native speakers of Estonian and Russian in the other local language and in English, 
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grouped by their labour market status in 2016. Even 25 years of independence had not 
reversed the bilingualism asymmetry, as Estonians on average had better skills in Russian 
than Russian speakers had in Estonian, and this was particularly evident for men and for 
individuals who were unemployed. Estonians also report consistently higher skills in 
English, across both gender and labour market status. Evidently the higher degree of 
multilingualism among Estonians than among Russian speakers not only comes from the 
country’s historical background, but is also determined by the identity of Estonians as a 
small nation, an identity that holds knowledge of foreign languages in high regard, 
together with other skills that improve an individual’s competitiveness internationally. 

2.3 Labour market trends 
Despite the challenging demographic trends, the labour force in Estonia has remained 
relatively stable since 1997, with the drop in population compensated for by a significant 
and consistent increase in the share of the population that is active. Figure 6 below 
presents the trends in labour market participation and in unemployment by gender and 
citizenship in 1997-2019. From the beginning of the 21st century, the share of females 
who are inactive in the labour market has decreased by a third. The growth in labour 
immigration over recent years has also contributed to a modest and steady increase in 
the size of the workforce.  

 By the beginning of the new millennium, Estonia had overcome the largest structural 
economic problems of the early transition period and unemployment was consistently 
dropping except in the years of the Global Financial Crisis and its aftermath.  
The repercussions of the unfolding economic crisis triggered by Covid-19 will be seen in 
the near future. A fertility rate below replacement level and sustained ageing of the 
population imply, however, that the labour supply within Estonia will shrink further if it 
is not counterbalanced by an inflow of immigrant workers. 

The average unemployment rate of non-Estonian natives has been consistently higher 
than that of Estonian natives and it remains so, though the gap shrinks slightly at times 
when unemployment is low. The labour market disparities between the ethnic groups in 
Estonia are still noticeable and warrant further consideration, research and 
commensurate policy action. 

Several of the studies on the Estonian labour market have focused on wage 
determinants (Eamets & Tiwari, 2019; Ferraro et al., 2018; Masso & Krillo, 2010;  
Rõõm, 2003), gender differences in wealth (Meriküll et al., 2020), the wage gap between 
genders (Meriküll & Mõtsmees, 2017; Masso et al., 2020), and ethnic groups (Leping & 
Toomet, 2008; Ridala & Toomet, 2019). Since regaining independence, Estonia has 
witnessed a sizeable gender pay gap and ranks first in the EU as having the highest gross 
gender pay gap of 16%5.  

 

                                                                 
5 https://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/equal-
pay/gender-pay-gap-situation-eu_en 

https://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/equal-pay/gender-pay-gap-situation-eu_en
https://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/equal-pay/gender-pay-gap-situation-eu_en
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Figure 6: Working-age (20–64) males and females in Estonia and Latvia by employment status 
(thousands) for the years 1997–2019. 
Source: Eurostat 

The ethnic wage gap has been studied by Leping and Toomet (2008), who found  
this gap widened in Estonia among working-age males aged 20–60 in favour of the  
Estonian-speaking population in the period 1989–2005. Their analysis on wage gap 
differentials controlled for language skills, education, industry, and occupation.  
They claim that the main factors causing the unexplained wage gap include different 
returns to education for different ethnicities and better wages in the capital city. 
Additionally, Ridala and Toomet (2019) show that the three PIAAC cognitive skills  
in combination reduced the estimated unexplained wage differential between  
Estonian-speaking and Russian-speaking workers by approximately 20%, but  
did not manage to close the gap fully, so it still remains unexplained and considerable  
in size.   

The wage inequalities may to a considerable extent stem from ethnic occupational 
segregation. The most common measure of occupational segregation is the Index of 
Dissimilarity (ID) by Duncan and Duncan (1955), which allows the concentration across 
occupational categories and occupational levels to be analysed in terms of ethnic groups. 
The Duncan segregation index has the form:  
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where n is the number of occupations, Ni and Ri are the number of native workers and 
Russian speakers respectively in occupation i, and N and R are the total numbers of  
native Estonians and Russian speakers in employment. ID ranges from 0 reflecting  
perfect ethnic integration across occupations to 1 indicating complete ethnic  
segregation within the workforce. 
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The Duncan index for Estonia (see Figure 7) used to assess the extent of horizontal 
segregation by occupation is calculated for eight occupational levels: (1) managers, 
(2) professionals, (3) technicians and associate professionals, (4) clerical support workers,
(5) service and sales workers, (6) craft and related trades workers, (7) plant and machine
operators, and assemblers, and (8) elementary occupations. Missing data and gaps mean
that the calculations exclude armed forces occupations and skilled agricultural, forestry
and fishery occupations. Overall the Duncan segregation index for 2000–2019 shows no
clear trend, but rather a mean-reverting pattern (see Figure 7).

According to Duncan segregation index from 2019, about 17% of Russian speakers 
would have to change their occupations to achieve zero segregation or perfect ethnic 
integration. Occupational segregation is lowest among clerical support workers, and 
service and sales workers, and it is also relatively modest in technical and associate 
professionals. The greatest segregation is found among professionals, then among craft 
and related trade workers and elementary occupations, for whom it has held relatively 
stable. Segregation is considerable for managers, though a recent trend of de-segregation 
is becoming notable. Ethnic segregation of plant and machine operators decreased 
sharply in 2001–2004, but this trend has reversed. 

Figure 7: Structure and dynamics of the Duncan Occupational Segregation Index by nationality. 
Groups: Estonian native speakers and Russian speakers for the years 2000–2019 

The occupational structure for 2019, presented in Figure 8, shows that the 
occupations dominated by Estonians remain the white-collar ones of managers, 
professionals and technicians, and associate professionals. Russian speakers meanwhile 
are overrepresented in the blue-collar occupations of elementary occupations, plant and 
machine operators, and assemblers, and among craft and related trades workers. This 
situation has been discussed by Bormann et al. (2019) and Ridala and Toomet (2019), 
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as segregation is one of the possible disadvantages for the Russian speakers and it was 
found that highly educated workers having negative attitudes toward Russians (Korts, 
2009) may not be the issue. 

Figure 8: Occupational structure by nationality. Groups: Estonian native speakers and Russian 
speakers 

2.4 Trends in education 
The structural changes before and after accession to the EU were coupled with a strong 
increase in demand for qualified labour. In response, the share of employees with a 
tertiary degree has grown constantly, with the trend particularly noticeable after 
accession and more strongly so among women than among men (see the wage and 
employment trends in the context of education in Estonia by Rõõm, 2007). Figure 9 
illustrates the trends in the share of individuals with tertiary education in Estonia by 
citizenship. Native Estonian women show the steepest growth in attaining tertiary 
education in 2004-2019 after accession to the EU.  

The trend of attaining tertiary education is, however, also positive for men and for 
women who are not local citizens. The share of individuals with tertiary education fell 
dramatically among males who were not EU citizens after EU accession and has still not 
recovered, most probably because of emigration. One tentative explanation for this 
might be that there are no publicly-funded Russian-language university study programmes 
in Estonia. Attainment of tertiary education has rebounded in recent years for women in 
Estonia with non-EU citizenship. At the same time, the share of the population whose 
educational level is less than primary, primary, or lower secondary has declined steadily 
(see Figure 10, which presents the share of employees by level of educational attainment 
in Estonia). 
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Figure 9: Tertiary educational attainment level of men and women by citizenship, aged 25–64  
(L – local country, F – foreign country) (%). 
Source: Eurostat 
 
 

 
Figure 10: Share of employees by level of educational attainment and ethnicity in Estonia (Level  
0-2 = less than primary, primary and lower secondary education; Level 3-4 = Upper secondary and 
post-secondary non-tertiary education; Level 5-8 = Tertiary education under ISCED 2011). 
Source: Statistics Estonia 
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Figure 11 reflects the Duncan Employment Segregation Index for levels of education. 
Segregation for employment by educational attainment level during the period 
2000–2019 is quite low, with the widest segregation at tertiary level. This rather mixed 
pattern reflects that Russian speakers need to increase their higher education 
attainment.  

Estonia has maintained the school system inherited from the Soviet Union, in which 
education is segregated by language with separate schools providing education in the 
native language and in Russian. This setup reinforces the ethnic gaps in employment, 
wages and career opportunities. Political reforms have, however, introduced significant 
changes in recent years to education through language legislation.  

The legislation passed in 1993 for basic schools (years 1–9) and high schools (years 
10–12) declared that the language of instruction for high schools is Estonian; the 
language of instruction in basic schools may also be another language at the decision of 
the local government council. In practice the implementation stage of this reform took a 
long time, and the Government only established a gradual transition of the language of 
instruction in high schools from 2007, under which students whose language of 
instruction is Russian should study at least 60% of the minimum compulsory study 
volume in Estonian, while the remaining 40% of classes can be taught in the languages of 
national minorities or bilingually. 

Figure 11: Structure and dynamics of the Duncan Employment Segregation Index for educational 
attainment levels by nationality. Groups: Estonian native speakers and Russian speakers for the 
years 2000–2019 

According to Statistics Estonia (2020), the number of schools with instruction in 
Estonian decreased from 566 in 2000 to 436 in 2018, a fall of 23%, while the number of 
schools with instruction in Russian fell from 100 in 2000 to just 19 in 2018, a fall of 81%. 



30 

This could reflect demographic, migration, and structural problems, though it is also the 
case that a bilingual school system was introduced in the transition period as the 
immersion programme, and the number of such schools more than tripled from 19 in 
2000 to 64 in 2018. The share of all basic school pupils with a mother tongue other than 
Estonian in schools where the language of instruction is Estonian is constantly growing, 
but mostly through an increase in the proportion of students in immersion classes,  
while the proportion directly in Estonian schools has diminished a little (see the analysis 
and overview of HTM, 2015 for the years 2005–2014). Vihalemm and Hogan-Brun (2013) 
show that there were both good and bad sides to the immersion programmes. 

Thus the problems of segregation in schools still exist in Estonia. An additional and 
compounding disadvantage is the high concentration of Russian speakers in the  
north-east of Estonia who have limited opportunities and motivation to learn Estonian.  
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3. The main research hypotheses and contribution of the
study

Integrating the labour market better and including disadvantaged groups and language 
minorities in it is one of the key challenges for advanced economies where populations 
witnessing low natural birth rates are ageing and declining. Transition and post-transition 
economies in particular need to sustain their labour resources for economic growth and 
convergence. The current evidence has shown that including and integrating ethnic and 
language minorities socio-economically has been a challenge and that the disparities 
have persisted between their economic outcomes and those of the native populations. 
Against this background, the research in this thesis aims to cast light on the differences 
and the reasons why the labour market outcomes observed vary across individuals 
depending on their ethnic and language backgrounds. 

The thesis contributes to the literature of applied economics of language in two main 
ways. Firstly, the research in it addresses the particular linguistic context in Estonia, a 
European Union member country that hosts a homogeneous, sizeable Russian-speaking 
community, which is a legacy from the 50 years of the soviet era and which is about a 
quarter of Estonian population. A variety of datasets are used (ELFS, IMS, AES and 
PIAAC), and the novel integration of these sources of information to investigate how 
labour market outcomes in Estonia are related to language skills leads to new empirical 
insights. These insights led the author of the thesis to realise the crucial role of 
socio-economic, institutional and linguistic contextual factors that have a major imprint 
on whether there are returns to language and how large they are, and on what the 
economic outcomes in the labour market are. Given this, the second main contribution 
of the thesis is its conceptualisation of the contextual factors that determine the effect 
of language in the labour market. The third article finds empirical evidence by conducting 
a meta-regression and finds support for the importance of the contextual factors and 
study design elements that are largely responsible for the heterogeneous results on 
language returns in the literature on the subject.  

The empirical studies in Paper I and Paper II address the research questions below and 
test the related hypotheses both in combination and in isolation:  

• Do language skills in Estonian, Russian and English affect wages and the
probability of unemployment across ethnic and gender lines for individuals
working or seeking work in Estonia?

• Do language skills affect wages and the probability of unemployment differently
or similarly for the Estonian and Russian language subgroups and across the
gender lines, and if so how?

• Is the observed wage gap between native and non-native Estonian-speaking men
attributable to or explained by the human capital characteristics observed,
including cognitive skills?

• How do knowledge of languages and labour market relationships change across
time?

• The analysis incorporates several individual-level background characteristics such 
as age, education, marital status, number of children, being in an inter-ethnic
household, industry, occupation, and the region where the individual resides, and 
controls for how they affect wages and unemployment in both the Estonian and
Russian language subgroups and across gender lines.
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Paper I contributes by showing how Estonian and Russian as the two local languages, 
and English as the most powerful cross-border business language, relate to the 
employment status and wage of individuals residing and working in Estonia. This paper 
observes trends from 1989 until 2012. The study found strong ethnic occupational 
segregation for Russian-speaking men, at least for those who had attained no higher  
than secondary education. The Russian-speaking men were predominantly working in a 
Russian language environment, while the same was not true for the Russian speaking 
women. This result suggests that Russian-speaking men are mostly in jobs with little need 
to communicate and that the occupational segregation by gender reinforces the 
linguistic segregation of Russian men. 

Paper II extends the first paper in that it investigates why language skills have no effect 
on wages for Russian-speaking men. To do this, it studies the wage differentials of native 
Estonian-speaking and Russian-speaking men while controlling for the impact of 
cognitive skills in literacy, numeracy, and problem-solving. This research was restricted 
to the male population only to mitigate the problems of endogenous self-selection into 
employment. 

Paper III conducts a meta-regression analysis on how language skills affect labour 
incomes depending on socio-economic, institutional and language-related contextual 
factors, controlling for the study design and the estimation method. The meta-regression 
approach controls for how the global power of the language (PLI or Power Language 
Index) and linguistic diversity (LDI or Linguistic Diversity Index) affect the wage returns to 
knowing the local state language, a significant local minority language, or the business 
language. The study also controls for the impact of environmental factors such as 
globalisation (KOF Globalisation Index), economic structure (the unemployment  
rate and GDP per capita) and urbanisation (urban population statistics) that affect  
language-related wage returns. To the best of the author’s knowledge, Paper III is the 
first meta-regression study to evaluate and synthesise the heterogeneous empirical 
literature that estimates the language returns in labour market outcomes. The main 
research questions and the hypotheses for testing in Paper III were: 

• whether the socio-economic and linguistic context affects the estimated returns 
to language retrieved from the primary empirical studies; 

• whether the study design affects the estimated returns to language retrieved 
from the primary empirical studies. 

All three research papers in the thesis contribute to the literature on applied 
economics of language, with the first two papers providing primary empirical evidence 
and the third paper addressing the underlying heterogeneities in primary studies with a 
novel meta-regression analysis. Section 5, Synthesis and concept, generalises the 
research findings of the thesis into a holistic concept for the determinants that affect 
returns to language in the labour market. 
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4. Data and methodology  
Table 1 presents a summary table for the research papers in this thesis.  

 
Table 1: Summary table of the research papers in the thesis  

Aim and context of the 
research 

Study design:  
Data and method 

Main results 

Paper I: Bormann, Ridala & Toomet, 2019. Language Skills in an Ethnically Segmented Labour 
market: Estonia 1989–2012. International Journal of Manpower 
 
Effect of proficiency in 
Russian or Estonian and 
English on the earnings and 
probability of 
unemployment for 
Estonian and Russian men 
and women in Estonia 

 
Data:  
ELFS 
Integration Monitor 
Survey (2008)6 
 
Method: 
OLS and LPM 

Wage 
Russian language: medium income 
premium; Estonian: no income 
premium for Russian men and 
substantial premium for Russian 
women;  
English: large income premium for 
everyone 
Unemployment 
only Estonian language matters 

Paper II: Ridala & Toomet, 2019. Wage gap in Ethnically Segmented Labour Market: The Role 
of Cognitive Skills. Eastern European Economics 
 
Wage gap between ethnic 
Estonian and Russian men 
in Estonia 

 
Data: 
ELFS and PIAAC 
 
Method: 
Oaxaca-Blinder 
decomposition 

Language skills have little impact on 
the differential; 
Cognitive skills have a moderate 
effect on the wage gap by reducing 
the unexplained difference from 
20% to 16%  
 

Paper III: Ridala, 2021. Language skills and labour market returns: A meta-regression analysis. 
Language Problems and Language Planning 
Effect on returns to (1) 
English/other business 
language, (2) state/local 
language, and (3) 
significant minority 
language, for the impact of 
environmental factors such 
as globalisation and 
migration trends, 
multilingual societies, 
labour market policies and 
regulations, economic 
structure, and urbanisation 
for OECD countries or OECD 
key partner countries like 
China, India, and South 
Africa 

 
Data: 
61 primary studies  
 
Method:  
Meta-regression, 
random effects model. 

The results provide evidence that 
knowing the more influential 
languages is associated with higher 
labour market rewards; linguistic 
diversity has a negative effect on 
the returns to business and minority 
languages, but mixed effects 
emerged for the state language; 
urbanisation has a negative effect, 
but one that is modest in size, on 
returns to the business language 
and the significant minority 
language, while the effect for 
returns to the local state language is 
missing; the KOF Globalisation index 
gave no significant results; the 
results for unemployment are highly 
mixed 

 

                                                                 
6 See (Vetik et al., 2008) for more detailed information.  
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Paper I and Paper II draw on the Estonian Labour Force Survey (ELFS), which is 
conducted by Statistics Estonia, the national statistical office. The methodology for the 
survey changed in 1999, so part of the research in Paper I was limited to the years  
2000–2012. Since 2000 this survey has used a quarterly rotating panel and collects 
roughly 16,000 annual observations from about 4,000 individuals. Earlier waves starting 
from 1989 were also included for the long-term analysis within this paper though until 
1999, the survey had an annual cross-sectional structure. The research in Paper II focused 
on the year 2011.  

The data for Paper I were confined to those for men and women in their prime working 
age of 25 to 55; the official retirement age was 55 for women and 60 for men until 1994 
followed by a gradual increase over subsequent years. Paper II considered only male 
workers aged 24–63, as the legal retirement age for men was 63 in 2011.  

 The ELFS gives information about ethnic background and allows Estonian and  
non-Estonian workers to be distinguished. However, as most non-Estonians use Russian 
as their first language, they are referred as ‘Russians’ in Papers I and II. Ethnic identity in 
Estonia is usually based on language, though this may differ in certain cases such as 
individuals born in multilingual families. The labour market outcome considered in  
Paper I and Paper II was the “last net salary for the main job”. Paper I also considered the 
employment status as working or unemployed of individuals active in the labour market.  

The ELFS presents self-reported information on language skills. The survey asks 
whether the respondent speaks the language at home, is able to write and speak, only 
speaks, or only understands the language. The empirical research compressed that 
information into a dummy variable that equals one if the individual is able to speak and 
write the language and zero otherwise.  

Paper I used data from the Integration Monitor Survey (2008) for additional evidence 
on ethnic and gender segregation. The Integration Monitor Survey is conducted by Saar 
Poll and aims to collect information on ethnic relations in Estonia. The analysis in Paper I 
looked at two survey questions on ethnic segregation and on workplace communication.  

The second paper supplements the ELFS with the Survey of Adult Skills, which was 
collected within the Programme for the International Assessment of Adult Competencies 
(PIAAC), run jointly by the Organisation for Economic Co-operation and Development 
(OECD) and the Estonian Ministry of Education and Research between August 2011 and 
March 2012. The PIAAC provides representative and internationally comparable data 
about the skills of adult populations, and is designed to measure several key cognitive 
skills and social skills in the workplace. The cognitive skills are measured by targeted skill 
tests and thus provide scalable measures of an individual’s abilities. The central variables 
of interest for the second paper are literacy, numeracy, and the ability to solve problems 
in a technology-rich environment (PS-TRE). The PIAAC also allows the cognitive skills to 
be linked to a broad set of individual background characteristics including education, 
employment, immigrant status and family background. It does not contain questions on 
ethnic background, so for the purposes of the study the respondent’s ethnicity is 
identified from their home language, which is their first language, learned at home in 
childhood and still understood. 

Paper III employs a meta-regression analysis based on 61 empirical research papers 
published between 1998 and 2019 in the field of economics of language that estimate 
how wages depend on language skills in OECD countries or in OECD key partner countries 
like China, India and South Africa. Most of the underlying papers for the meta-regression 
analysis applied the Mincer-type earnings regression approach (Mincer, 1958), which 
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estimates the relationship between human capital variables and labour earnings,  
with the language skills of individuals included under human capital. The meta-dependent 
variable is the vector of estimates of the language effect from the underlying wage 
regressions in the primary studies. The meta-independent variables, or moderators, 
control for the cross-study confounders in study design and context, with the design 
factors varying across studies and the context factors varying across the countries observed 
and years. Six variables control for the cross-study context: (1) the unemployment rate in 
per cent of the active population in employment (source: World Bank); (2) real GDP per 
capita (source: World Bank, in current USD); (3) the Power Language Index (PLI)7, which 
ranks the languages studied by their role geographically, economically, and in 
communication, knowledge and media, and diplomacy (Chan, 2016); (4) the Linguistic 
Diversity Index (LDI)8, which captures the probability of two people randomly selected 
from the population speaking different native languages; (5) the KOF Globalisation Index 
(KOFGI)9, which ranks countries on a scale of economic, social and political globalisation 
(Dreher, 2006); and finally (6) urbanisation, which is the percentage of the urban 
population within the total population in the World Bank statistics10. The study design 
variables control for whether the data structure is panel or cross-section, and for 
whether the estimator type used was ordinary least squares (OLS) or an instrumental 
variable (IV) estimator.   

Paper I analyses the relationship between labour market outcomes and language skills 
using an ordinary linear regression. Linear probability models are applied to estimate the 
relationship between language skills and the probability of unemployment. The effect of 
language skills on wages is estimated by OLS to facilitate comparison with other studies, 
since Azam et al. (2013) and Di Paolo and Tansel (2015) for instance report only OLS 
results, and moreover find that the available proxy variables have little effect on the final 
results. Three models were estimated with various sets of control variables. Model 1 only 
includes the dummies for language skills and year. It describes the raw effect of language 
skills net of strong time trends in the data. Model 2 additionally includes the individual 
characteristics of age and education and the family descriptors for marital status, an 
indicator for inter-ethnic marriage, and having children aged up to 17, and also county 
of residence. Finally, Model 3 also adds industry, occupation and other workplace 
descriptors. Only the first two models are estimated for the probability of 
unemployment. 

Paper II analyses the average wage gap between Estonians and Russian speakers using 
the popular Oaxaca-Blinder method to decompose the wage difference between those 
groups into two components, explained and unexplained differences. A number of 
models are estimated that differ in the types of explanatory variables they include. 
Model 1 only includes a constant, corresponding to the raw differentials in the data. 
Model 2 adds age, immigrant status as born outside Estonia or not, and family descriptors 
for being married or cohabiting, and having children aged up to 17. Model 3 additionally 
includes education descriptors, and Model 4 adds dummies for industry and occupation. 
Model 5 was estimated using ELFS data, which also include language skills, and Model 6 
includes geographical controls in addition to language skills. In this way it was possible 
                                                                 
7 http://www.kailchan.ca/wp-content/uploads/2016/12/Kai-Chan_Power-Language-Index-full-
report_2016_v2.pdf 
8 https://en.wikipedia.org/wiki/Linguistic_diversity_index#Rankings_by_country 
9 https://kof.ethz.ch/en/forecasts-and-indicators/indicators/kof-globalisation-index.html 
10 https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS 

http://www.kailchan.ca/wp-content/uploads/2016/12/Kai-Chan_Power-Language-Index-full-report_2016_v2.pdf
http://www.kailchan.ca/wp-content/uploads/2016/12/Kai-Chan_Power-Language-Index-full-report_2016_v2.pdf
https://en.wikipedia.org/wiki/Linguistic_diversity_index#Rankings_by_country
https://kof.ethz.ch/en/forecasts-and-indicators/indicators/kof-globalisation-index.html
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS
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to assess which variables are related to the unexplained wage differential and see if the 
ELFS and the PIAAC corroborate each other. Only one version of each model used the 
ELFS data, while an amended version of each model was estimated for the PIAAC data, 
which include the three cognitive skills, both separately and all together. This shows 
whether introducing skills narrows the unexplained wage differential significantly, which 
would suggest that literacy, numeracy, and PS-TRE explain a part of the differential. 

All the underlying articles of the current thesis use micro-data, which have certain 
data limitations. The ELFS data are missing strong instruments that would better correct 
for omitted variable bias and measurement errors, but the authors believe that the OLS 
results facilitate comparison with other studies and are satisfactory for inferring a linearly 
approximated relationship. A particular limitation is that although individual characteristics 
are able to explain a large part of the returns to English, the error term may still contain 
unobserved factors that correlate with English language skills and so may be a cause of 
ability bias. Another limitation is that the information on language skills is self-reported. 
Dustmann and Fabbri (2003) claim that self-reported language variables are likely to 
suffer from misclassification errors because individuals have a tendency to over or under-
report their language skills. 

A limitation for Paper II is the absence of explicit information on language skills in the 
PIAAC survey. In consequence the language used to complete the survey was taken 
instead, as the survey could be completed in Estonian, Russian or English. Admittedly this 
may misclassify a number of bilingual individuals, but as Toomet (2011) showed, there is 
only a low correlation between Estonian language skills and income. Another limitation 
is that unlike the ELFS, the PIAAC does not contain information on where the respondents 
reside. In consequence some of the model specifications did not control for residency in 
the metropolitan area or capital city, which is a variable with strong explanatory power. 
As Leping and Toomet (2008) show, this may lead the unexplained wage gap to be 
underestimated, so estimates in this paper rather reflect the lower bound.  

The empirical contributions in Paper I and Paper II are built on cross-sectional survey 
data, which do not allow for any control for the unobserved heterogeneity of individuals 
or for the time dynamics and state dependencies in the way that a panel data structure 
does. Hence one of the central limitations has been the underlying cross-sectional data 
structure, as the estimates based on that structure may suffer from some omitted 
variable bias. Analysis based on cross-sectional surveys is, however, very common in the 
empirical literature on economics of language and authors with strong contextual 
knowledge of the field can infer the potential biases and guide their readers accordingly 
in drawing conclusions about the estimated results.  

The highly heterogeneous study contexts and study designs in the empirical  
literature on economics of language may give rise to concerns about external validity. 
The meta-regression in Paper III conducts a systematic evaluation of the results from 
context-specific primary research papers that estimate the returns to language,  
and in doing so it addresses the external validity concerns by controlling for the effect 
and impact of a number of contextual and study design factors.   
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5. Synthesis and concept  
This section aims to synthesise the key empirical findings from the three papers in the 
thesis. This synthesis is the foundation for a conceptual framework for a better 
understanding of whether and how far language skills generate labour market benefits 
for the individual. Figure 12 below presents the concept. 

The literature on economics of language mostly considers individual characteristics 
and the workplace descriptors in its analysis of how language skills affect labour market 
outcomes. In a similar manner, the original empirical studies in Paper I and Paper II 
incorporated a number of individual-level characteristics as controls in the labour market 
outcome regressions.  

Following from the literature synthesis and meta-regression on the literature of 
economics of language provided in Paper III, and the literature on labour market 
integration, the labour market effects of globalisation, and the economic value of 
reciprocal bilingualism, the author proposes a conceptual framework for a holistic 
understanding of the effect of second language skills on labour market outcomes (see 
Figure 12). While conventional individual and workplace characteristics are mostly 
accounted for in the research of economics of language, the role of environmental 
factors is less clear, and so Paper III of this thesis attempts to link them with the returns 
to language using the meta-regression analysis. Language as a tool for communication 
and cultural manifestation is hard to measure quantitatively, though the benefits of 
language have a pecuniary economic value. The relationship between language skills and 
the economic benefits that stem from knowledge of languages is endogenous.  
This means that language skills improve labour market opportunities, but employment 
and higher labour income in turn widen social networks and generate opportunities for 
enhancing language skills.  

The economic value of a language depends crucially on its global power and influence. 
Chan (2016) introduces a concept that compares and ranks languages across multiple 
dimensions including geography, the economy, communication, knowledge, media and 
diplomacy. The global influence of languages is quantified in the Power Language Index 
(PLI). The case of Estonia provides an unusual example where the small titular language 
of the native population coexists with powerful languages spoken by the local  
Russian-speaking minority and the business community where English dominates.  
The meta-regression analysis highlights the importance of the influence of languages as 
measured with the PLI, and provides evidence that knowing the more influential business 
languages leads to a stronger increase in labour earnings. 

The meta-analysis in the third paper shows that the KOF Globalisation Index, which 
reflects the trends of globalisation and migration together with labour market policy and 
regulations, was estimated with low precision and gave no significant results. This finding 
could be partially explained by the relatively strong positive correlation with other 
economic indicators of GDP per capita and unemployment, but from the other side it 
could hint at a tentative hypothesis that the effects of globalisation counterbalance each 
other, as some of them increase the returns to language skills and others of them reduce 
the returns. In this case, the globalisation of labour markets could reward knowledge of 
a second language by increasing the need and demand for language learning with better 
wage prospects and improved probability of employment, while at the same time there 
may be a high level of supply in language skills that would reduce the private returns 
from knowing widely-spoken languages. To confirm this tentative hypothesis the sample 
size for the meta-analysis needs to be enlarged. 
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Figure 12: Concept of the effect of second language skills on labour market outcomes. 
Source: Compiled by the author 

The results from Paper III on economic structure proxied by unemployment suggest 
that better language skills in the business language and in official state languages benefit 
workers in labour markets that have high unemployment, and this evidence is also 
noticeable in the Estonian transition context as reflected in Paper I. The effect upon 
returns to language skills may vary depending on the nature of structural imbalances, 
which depict the supply and demand of labour in the economy as indicated by 
unemployment. The results from the meta-regression in Paper III also suggest that 
immigrant populations gain from knowing the local state language or a common business 
language, particularly so in economies that witness high unemployment and potentially 
large structural imbalances. This meta-study also reveals that economies suffering from 
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high unemployment do not grant returns to the local minority language as a second 
spoken language. 

In direct contrast to this, GDP per capita, which in general reflects the advancement 
and structural diversity of an economy, shows that higher production per capita is 
associated positively with command of the local minority language as a second language.  

According to the contemporary literature on labour economics, wage growth depends 
on two key drivers, which are “human capital” and “job shopping” (Rubinstein & Weiss, 
2006). Better language skills and broader social networks help to reduce information 
asymmetries between job seekers and employers, and this not only generates private 
benefits for the workers and employers, but also more generally reduces frictions and 
inefficiencies in the labour market. Grin (2003) claims that foreign language skills may 
lead to better job matching. This is because improving language skills increases human 
capital and so potentially increases labour productivity, which is manifested in higher 
wages. A wage premium could perhaps arise because foreign language skills as a rule 
signal higher productivity even if a worker’s job profile does not directly require them to 
know foreign languages, and so they could be a signal for employers about a worker’s 
unobserved cognitive ability and motivation (Stöhr, 2015). The positive correlation 
between bilingualism and cognitive skills has been noted by Adesope et al. (2010), 
Bialystok et al. (2009) and Costa and Sebastián-Gallés (2014), along with the implications 
of this for earnings. Employees with command of more than one language can be more 
productive than monolingual ones, usually because they can perform duties that 
monolingual employees cannot (Grenier, 1984). 

Language skills are also endogenous to educational outcomes. Better command of 
language opens up access to higher quality education, while education in turn enhances 
knowledge of languages. This reinforcing complementarity of education and language 
skills leads to better employment prospects for the more educated, who are then more 
likely to be involved in lifelong learning. Language skills are also important for signalling 
purposes since they provide evidence of an individual’s ability to learn new skills and so 
reflect that individual’s potential productivity (Mavisakalyan, 2017).  

The environment has an important role in generating incentives for language learning 
and in shaping the relationship between language skills and labour market outcomes. 
Living in a linguistically diverse environment, like many metropolitan areas, may be 
associated with a higher probability of knowing a second language. Both the multilingual 
society of a metropolitan area and the greater diversity and size of its labour markets 
promote incentives for language learning. Diverse labour markets reward language skills 
by offering improved prospects for employment and remuneration for work. Equally 
though, the sizable ethnic groups in metropolitan environments may establish their own 
micro-societies, which allow some members of the ethnic group to escape from the need 
to interact directly with the host country society and speak the language of the host 
country. The division of roles within these large ethnic micro-societies or language 
enclaves may reduce the incentive to learn the host country language, at least for some 
members of the language group.  

The Linguistic Diversity Index (LDI), which describes multilingual societies and is 
incorporated into the third paper of the thesis, shows that diversity has a positive effect 
on the returns to knowing the local state language, but weakens the returns to the 
business language. Multilingual countries like Belgium, Switzerland, Luxembourg, 
Canada, or Latvia and Estonia apparently encourage the learning of local languages. 
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Urbanisation also shows a negative effect on returns to the business language, though 
one that is modest in size.  

Another important environmental factor in the transmission of language skills into 
economic outcomes is the structure and the industry composition of the economy.  
The rewards for language skills may vary greatly across industrial sectors. Bormann et al. 
(2019) show that the effects of the second language on wages for Russian speakers in 
Estonia are largest in the mining and quarrying industry and in the accommodation and 
food service sector. The largest gains for native Estonians from skills in English as a 
second language emerge in the information and communications sector. Estonian men 
also have high returns to language in the construction sector and the accommodation 
and food service sector (Bormann et al., 2019).  

The major determinant of the rewards of language skills is the occupation. Bormann 
et al. (2019) show that Estonians gain most from second language skills when they hold 
positions as managers, senior officials or legislators, or when they are employed in 
professional and technical occupations in the ISCO-08 categories. By contrast, low-skill 
occupations like cleaners and helpers, food preparation assistants, and sales assistants 
do not benefit from second language skills. The association for Russian speakers between 
occupation and returns to language skills was negative or was not significant. Leppik and 
Vihalemm (2015) conclude, and Bormann et al. (2019) confirm, that Russian-speaking 
men are prevalent in those jobs that are associated with limited career mobility. Russian 
women, in contrast, benefit from fluency in the second language when they hold 
managerial and professional positions, though less than Estonian women do. 

The economic benefits from skills in the local state or business language may go 
beyond private returns and generate externalities or positive social returns. The diversity 
of human capital and the variety of skills grow, and this enriches and deepens labour 
markets. Socio-economic integration of native speakers and immigrant populations 
opens up mutual gains such as access to the human capital and resources of both groups 
(Besevegis & Pavlopoulos, 2008). Using the resources of both ethnic groups by improving 
inter-ethnic networks may lead to multilateral assistance for minorities and in turn be 
converted into economic benefits in the form of better employability, higher wages, and 
the creation of new jobs. Successful integration is when the law of one wage holds in any 
country when native and non-native workers are compared, meaning workers whose 
mother tongue is the main official language earn the same as those for whom this is not 
the case (Armstrong, 2015).  
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6. Final comments 
Integrating labour markets better and including disadvantaged groups and language 
minorities is one of the key challenges for contemporary economies in sustaining their 
economic growth. The empirical evidence from Papers I and II has shown that ethnic and 
language minorities in Estonia have been included and integrated socio-economically 
only sluggishly and the disparities in economic outcomes relative to those of native 
populations have persisted. 

After a decade as part of the EU, Estonia is still witnessing ethnic and social segregation 
despite the progress that has been made in education, in improving language skills,  
and in increasing the share of the population who hold Estonian and EU citizenship.  
The ethnic segregation seems to be less of an issue for women, as the first paper of the 
thesis concluded. This paper finds evidence that knowledge in Estonian is increasingly 
more important for labour market success of Russian speaking women. Unfortunately,  
it cannot be seen from the current data whether this is because segregation is decreasing 
or because the Estonian language has become increasingly important across the economy. 

The meta-study from Paper III demonstrates that the socio-economic, institutional 
and ethnolinguistic environment plays an important role in generating the incentives for 
language learning and in shaping the relationship between language skills and labour 
market outcomes. The two primary empirical studies in the thesis (Paper I and Paper II), 
the meta-regression (Paper III) and the proposed concept (see Figure 12) together 
suggest lines of investigation that would address the main research limitations of the 
existing studies and offer better grounds for setting policy. 

Empirical research on economics of language is mostly conducted using cross-sectional 
surveys, but there are several limitations to this. The cross-sectional data may be prone 
to external validity issues that arise from the particular time and context of the 
observation and study. Comparative studies of countries or regions allow some control 
of environmental background characteristics, but they do not address a very commonly 
noted limitation of the cross sections, which is that they do not allow unobserved 
individual heterogeneities and dynamic individual patterns such as individual  
state-dependencies to be controlled for. Another common limitation in the language 
studies is in how they measure language skills, which are often self-reported.  
The research in the current thesis has also employed surveys that use self-reported data 
for language skills, which may suffer from reduced reliability because of self-reporting 
bias. The meta-regression in Paper III of the thesis shows there to be a significant 
difference between estimates arrived at using ordinary regression methods and those 
from instrumental regression methods, which suggests that the measurement issues 
with language skills are non-negligible. The pervasiveness of the English language in 
economic and social interaction in the digital era makes fluency in English a necessary 
control for measuring an individual’s economic and labour market success. This means it 
is of paramount importance to control for knowledge of English when estimating returns 
to local languages in contemporary labour markets. 

To build on the current research given the limitations listed above, suggested further 
lines of study are: 

- Data availability and structure should be improved so that reliable estimates on 
language returns in labour markets can be retrieved. Panel data structures would allow 
for better consistency of estimates. Additional dimensions, such as the measures of 
cognitive skills used in Paper II, would offer better instrumentation options for alleviating 
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the potential bias in self-reported language skills. It would also be worth extending the 
data sources to include job portals to investigate the link between language skills and 
labour supply and demand patterns. 

- The explosive immigration from third countries into the EU has also been evident, 
though less intense, in Estonia and the other Baltic states. Unlike in most other EU 
countries, the new wave of immigrants in the Baltic countries is dominated by refugees 
from Ukraine, Belarus and other former states of the Soviet Union (Rudi, 2019). 
Comparing and contrasting the emerging labour market patterns from this new wave of 
immigration with those of the long-established Russian-speaking community would  
offer valuable insights and novel lines of investigation that could lead to a better 
understanding of the processes of social and economic integration.  
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Abstract 
Essays on language skills and labour market outcomes 
The current thesis Essays on language skills and labour market outcomes integrates three 
self-contained essays from the field of economics of language. In the context of the 
globalisation of the world economy and labour markets, increased migration and 
diversity in cultures, languages and native identities, there is growing interest in 
understanding the mechanisms that could improve the labour market outcomes of 
individuals through their language skills, especially in a second language. Language skills 
are an important determinant of labour market outcomes not only for immigrant 
populations or only for linguistic or national minorities, but for all individuals who gain in 
their professional endeavours from knowing a second language. Language skills are an 
integral part of human capital and these skills improve both the individual’s outlook for 
employment and their productivity when they hold a job that requires them to know  
a second language. This thesis provides both original empirical evidence and a  
meta-regression synthesis of the existing empirical literature about the role that 
language skills play in labour market outcomes for both language majority and minority 
populations in a given socio-linguistic, economic and institutional context. 

The first essay Language Skills in an Ethnically Segmented Labour market: Estonia 
1989–2012 conducts a comprehensive study that estimates how language skills impact 
labour market outcomes in Estonia, a multilingual society with two major local languages, 
Estonian and Russian. The empirical analysis uses data from the Estonian Labour Force 
Survey (ELFS). The unusual historical and cultural background of Estonia means that the 
Estonian context allows the impact of the language skills to be investigated in multiple 
dimensions. Firstly, the study looks at how knowing Estonian, the local state language, 
affects the labour market outcomes of the mostly Russian-speaking minority. Secondly, 
it studies how knowing Russian, a major second language in Estonia and a powerful 
language in the world, affects native Estonian workers in the local labour market.  
Thirdly, it estimates how knowing English, the most powerful global language and a 
leading business language in the world, affects the labour market outcomes of both 
native Estonians and Russian speakers in Estonia. The results are quite mixed. Fluency in 
Estonian is related to a reduction in unemployment of approximately 5 percentage points 
for men, but to virtually no income premium for them. Hence the study calls for further 
investigation of why Russian men do not receive a wage premium from fluency in 
Estonian, but only reduce their risk of unemployment. In contrast, Russian-speaking 
women who are fluent in Estonian not only reduce their risk of unemployment, but also 
earn approximately 10% more. English skills are associated with a substantial income 
premium for both language groups and genders but are virtually unrelated to the 
probability of employment. Russian skills are associated with higher wages for native 
Estonians, but this wage premium has been dropping over time. Knowledge of Russian 
and the probability of employment remains quite unrelated for native Estonians.  
The study contributes by providing new evidence on the role of language skills for both 
genders and documents the dynamics of the effects of the return to language in the 
highly linguistically diverse labour market in Estonia. 

The second essay, Wage Gap in an Ethnically Segmented Labour market: The role of 
Cognitive Skills, extends the understanding of the income disparities between native 
Estonian men and men from the local Russian-speaking minority in Estonia. Using data 
from the ELFS and from the Survey of Adult Skills, the latter collected within the 
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Programme for the International Assessment of Adult Competencies (PIAAC), the paper 
analyses the wage differentials between men from the Russian-speaking minority and 
native Estonian men. The Oaxaca-Blinder decomposition tests whether the wage gap 
observed between native and non-native Estonian-speaking men is related to commonly 
observed skills and human capital characteristics or not. The findings show that even 
once several measures of cognitive skills for literacy, numeracy, and problem-solving in 
technology-rich environments (PS-TRE) are introduced on top of customary human 
capital controls such as education and work experience, 80% of the wage differentials 
remain unexplained. This essay concludes that the most likely explanation for the 
unexplained wage gap is the height of the barriers to labour market entry, combined with 
high levels of professional and social segregation of Russian speakers and native 
Estonians. This research is unique in that it contributes to understanding the role of 
cognitive skills in the wage equations in the context of the highly linguistically diverse 
labour market in Estonia.  

The third essay is titled Language skills and labour market returns: A meta-regression 
analysis. The article carries out a meta-regression analysis that studies the link between 
the returns to language skills as estimated by the bulk of the relevant empirical literature, 
and the socio-economic, institutional and ethnolinguistic contextual factors and  
study design factors that may have an effect on estimates of language returns.  
The meta-regression analysis separated three types of study. Firstly, studies that 
investigated the language returns from skills in the local state language for immigrant or 
other national minority populations in the country. Secondly, studies that investigated 
the language returns of native speakers to knowing the second largest local language in 
linguistically diverse countries or in countries with two or more official state languages. 
Thirdly and finally, studies of the returns to skills in a global professional language,  
mainly English, in countries where these languages are non-native. The meta-regression 
evidence, along with the socio-linguistic and economic contextual controls and controls 
for primary study data structure and estimation method, shows that knowing a language 
that is more influential according to the language power index (LPI) is associated with 
higher labour market rewards. Linguistic diversity and a multilingual environment 
decrease the returns to skills in a professional language such as English, but have little 
effect on returns to a significant local minority language and to the local official state 
language. Urbanisation has a modest negative effect on the returns to language skills in 
English or other business languages. The country’s income level measured by GDP per 
capita increases the returns to skills in a local significant minority language or a second 
state language. A high unemployment rate increases the return to knowing English or 
another business language as well as the returns to knowing the local state language.  
In general, the article contributes by casting light on the existing empirical evidence that 
investigates the relationship between language skills and labour market outcomes in 
diverse socio-linguistic, economic and institutional contextual settings while controlling 
for the main study design factors, such as estimation method and underlying data 
structure. To the best of the knowledge of the author, this is the first meta-study to 
evaluate and synthesise the heterogeneous empirical literature that estimates how 
language returns affect labour market outcomes.  

All three essays contribute to a new knowledge and understanding of the role of 
language skills in labour market outcomes. The first two articles provide original 
empirical evidence for the labour market outcomes as related to the skills individuals in 
English, Estonian as a state language, and Russian as a major minority language in 
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Estonia, a small European member state with 1.32 million inhabitants hosting a sizeable 
Russian-speaking minority that constitutes more than 25% of its total population.  
The third article carries out a novel meta-study research that extends beyond specific 
socio-linguistic, economic and institutional contexts and generates new synthesised 
evidence on language returns across heterogeneous labour markets and studies that 
investigate them. 
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Lühikokkuvõte 
Esseed keeleoskusest ja tööturu väljunditest 
Käesolev väitekiri “Esseed keeleoskusest ja tööturu väljunditest” ühendab kolm 
iseseisvat teadusartiklit (esseed) keeleökonoomika valdkonnast, mis on 2019. ja 2020. 
aastal avaldatud rahvusvahelistes eelretsenseeritud Web of Science ja Scopus 
indekseeritud teadusajakirjades ning mis vastavad Eesti Teaduse Infosüsteemi 
teaduspublikatsioonide kõrgeimale kategooriale (ETIS 1.1).  

Maailmamajanduse ja tööturgude globaliseerumise, suurenenud rände, peaaegu kõigi 
kõrgelt arenenud majandusega riikide rahvastiku vananemise ning kultuuri, keele ja 
identiteedi suureneva põimumise tingimustes kasvab huvi tööturgude toimimist 
parandavate mehhanismide senisest parema mõistmise vastu. Keeleoskus on 
inimkapitali lahutamatu osa ja avaldab olulist mõju indiviidi edukusele tööturul. Antud 
väitekirja eesmärgiks on analüüsida põhirahvuse (riigikeele rääkijad) ning 
rahvusvähemuse (riigikeelt emakeelena mitterääkijad) elanikkonna keeleoskuse rolli ja 
mõju tööturu väljunditele – hõive staatusele ja palga kujunemisele. Nimetatud probleemi 
algupärane empiiriline uurimistöö esimeses ja teises essees tugineb Eesti kui 
mitmekeelse ühiskonna ja tööturu andmete ja konteksti uurimisele. Kolmas essee 
tugineb arvestatavale hulgale rahvusvaheliselt avaldatud empiirilisele ja kontekstilt 
heterogeensele teaduskirjandusele, mis uurib keeleoskuse ja tööturu väljundite seoseid 
erinevates riikides ja keelekeskkondades. 

Eesti unikaalsus keeleuurimuste läbiviimiseks tuleneb Eesti lähiajaloost endise 
Nõukogude Liidu vabariigina 1940–1991, mis tõi kaasa olulise venekeelse rahvus- ja 
keelevähemuse tekke ning riigi de facto kahekeelseks muutumise. Kuigi seoses Eesti 
taasiseseisvumisega 1991. aastal kehtestati ainsa riigikeelena eesti keel, on valitsev 
olukord paljus sarnane mitut riigikeelt omavate riikidega nagu näiteks Kanada, kus 
kõrvuti elavad prantsuse keelt kõnelev vähemus ning inglise keelt kõnelev enamus. Eesti 
kujutab endast eriomast sotsiaal-etnilist, keele, kultuuri ja institutsionaalse kujunemise 
keskkonda, mis paljuski erineb tavapärasest immigratsiooni- ja integratsioonikirjanduses 
käsitletavast kontekstist. Kirjanduses on valdavalt käsitlemist leidnud 
immigratsioonikontekstid, mida iseloomustab põliselanikkonnaga võrreldes suhteliselt 
väiksearvuline ning keelelt ja kultuurilt heterogeenne immigrantide esimene või teine 
põlvkond. Eestis on seevastu tegemist valdavalt teise ja kolmanda põlvkonna 
suurearvulise ning homogeense vene keelt rääkiva elanikkonnaga, mis moodustab üle 
veerandi Eesti kogurahvastikust ning ületab põlisrahvuse, eestlaste,  osakaalu mitmetes 
Eesti piirkondades, eeskätt Venemaaga piirnevas Kirde- ja Ida-Eestis. Vene keelt kõnelev 
elanikkond valdavalt ei tunneta oma staatust immigrantidena ning nad peavad Eestit 
oma kodumaaks vaatamata tugevatele säilinud nii kultuurilistele kui perekondlikele 
sidemetele naaberriigi Venemaaga. Teisalt väärtustab vene keelne elanikkond enda 
identiteeti ja emakeelt kui mõjukat rahvuste vahelise suhtluse keelt endise Nõukogude 
Liidu aladel. 

Esimeses essees “Keeleoskus etniliselt segmenteeritud tööturul: Eesti 1989–2012” 
viiakse Eesti tööjõu-uuringutele (ELFS) tuginedes läbi põhjalik uuring keeleoskuse mõjust 
tööturu väljunditele Eesti mitmekeelses ühiskonnas. Eesti kontekst võimaldab uurida 
keeleoskuse mõju kolmes dimensioonis. Esiteks, riigikeele oskuse roll teise keelena vene- 
keelse rahvusvähemuse jaoks Eesti tööturul. Teiseks, vene keele oskuse roll eestlaste kui 
riigikeele kõnelejate jaoks tööturul arvestades vene keele mõjukust nii Eestis kui 
iseäranis endise Nõukogude Liidu aladel (globaalse keeleindeksi mõjukuselt kuulub vene 
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keel kümne rahvusvaheliselt enim räägitava keele hulka). Kolmandaks, inglise keele kui 
ärikeele roll Eesti tööturul nii eestlastest põlisrahvuse kui kohalike vene keelt 
emakeelena kõnelejate jaoks. Artiklis kasutatakse harilikku vähimruutude meetodit, 
samas teaduskirjanduses on rakendatud ka instrumenteeritud vähimruutude meetodit, 
et korrigeerida mitte-vaadeldavatest muutujatest tingitud hinnangunihkeid ja 
mõõtmisvigu. Otsus hariliku vähimruutude meetodi kasuks langetati kahel põhjusel. 
Esiteks, olemasolevate andmete jaoks polnud võimalik leida sobivaid instrumente ning 
teiseks, valitud meetod hõlbustab võrdlust teiste sama hüpoteesi kontrollivate, 
uuringutega. Tulemused tööturu väljundite seostest keeleoskusega on väga eripalgelised 
sõltudes nii rahvusest kui soost. Vene keelt kõnelevate meeste puhul on eesti keele kui 
riigikeele oskus seotud umbes 5 protsendipunkti võrra madalama töötusega, kuid 
sissetulekupreemia praktiliselt puudub. Antud leid annab põhjust edasiseks 
uurimistööks, leidmaks selgust, miks eesti keele oskus, mis küll kahandab töötuks jäämise 
tõenäosust, ei anna vene keelt kõnelevatele meestele palgalisa. Seevastu vene keelt 
kõnelevate naiste puhul ei vähenda eesti keele oskus mitte üksnes töötuks jäämise 
tõenäousust, vaid toob kaasa ka umbes 10 protsendipunkti võrra kõrgema töötasu. 
Inglise keele oskus tõstab mõlema rahvusgrupi sissetulekut nii meeste kui naiste puhul, 
kuid seos töötusega puudub. Vene keele oskus tõstis nii eesti rahvusest meeste kui  ka 
naiste palka, ent palgapreemia suurus on vaatlusperioodil kahanenud ning vene keele 
oskusel sisuliselt puudub seos tööpuudusega. Tänaseni napib uuringuid, mis 
analüüsiksid, kuidas mõjutab vähemusrahvuse keele oskus põlisrahvuse esindajate 
töötuse määra ning palga kujunemist.  Käesolev uurimus lisab empiirilisi tulemusi antud 
küsimuse kohta, käsitledes keeloskuse mõju nii põlisrahvusest meeste kui ka naiste 
tööturu väljunditele. Seejuures on oluline märkida, et uuring analüüsib keeleoskuse mõju 
tööturu väljunditele dünaamiliselt, tuues välja trende mõju suunas ja suuruses.  

Teise essee “Palgalõhe etniliselt segmenteeritud tööturul: kognitiivsete oskuste roll” 
eesmärgiks on uurida põlis- ja vähemusrahvusest meeste sissetulekute erinevusi ning 
nende põhjuseid Eestis. Tuginedes tööjõu-uuringu ELFS (Estonian Labour Force Survey) 
andmetele ja täiskasvanute pädevuste rahvusvahelise hindamise programmi 
(Programme for the International Assessment of Adult Competencies PIAAC) raames 
kogutud täiskasvanute oskuste uuringu andmetele analüüsitakse artiklis eesti ja vene 
keelt emakeelena kõnelevate meeste palgaerinevuste tegureid Oaxaca-Blinderi 
dekompositsioonimeetodi abil. Oaxaca-Blinderi palgalõhe dekomponeerimine võimaldab 
mõõta tegureid, mis palgalõhet kirjeldavad, tuues seejuures välja mitte-selgitatava, ehk 
võimaliku diskrimineerimisega seotud palgaerinevuse suuruse eesti ja vene emakeelega 
meeste vahel. Tulemused näitavad, et vaatamata mitmete kognitiivsete oskuste 
kontrollimisele: kirjaoskus, arvutamisoskus ja probleemide lahendamine 
tehnoloogiarikastes keskkondades (PS-TRE), jääb 80% palgalõhest eesti ja vene 
emakeelega meeste vahel seletamatuks. Antud essees jõutakse järeldusele, et 
selgitamata palgalõhe on kõige tõenäolisemalt seotud venekeelsete inimeste tööturule 
sisenemise barjääridega, madala sotsiaal-kultuurilise integratsioonitasemega ning 
põlisrahvuse ja venekeelse vähemusrahvuse kõrge ametialase ning sotsiaalse 
segregatsiooniga. Kuna Eestile eriomaseid sotsiaal-etnilisi ja institutsionaalseid tingimusi 
käsitlevaid uurimusi napib, siis antud essee lisab uudseid ja ainulaadseid leide valdkonna 
teaduskirjandusse. 

Kolmanda essee pealkiri on “Keeleoskus ja tööturu väljundid: meta-
regressioonanalüüs”. Artikkel keskendub meta-regressioonanalüüsile ning hindab 
tööturu väljundite, ehk palga kujunemise seost sotsiaalmajanduslike, institutsionaalsete 
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ja etno-lingvistiliste teguritega. Meta-regressioonanalüüs jaotab varasemad uuringud 
kolme gruppi. Esiteks, uuringud, mis keskenduvad immigrantide või etnilise 
vähemusrahvuse riigikeele oskuse ning tööturu väljundite vahelise seose hindamisele. 
Teiseks, uuringud, mis keskenduvad põlisrahvuse (riigikeele rääkijate) vähemuskeele 
oskuse seosele palgaga. Kolmandaks, uuringud, mis mõõdavad ärikeele, ehk valdavalt 
inglise keele, oskuse mõju palga kujunemisele. Meta-regressioonuuring tugineb 61 
varasema empiirilise artikli tulemustele, mis on  publitseeritud ajavahemikus 1998–2019 
ning baseeruvad Majanduskoostöö ja Arengu Organisatsiooni (OECD) riikide ja OECD 
võtmepartnerite (nagu Hiina, India ja Lõuna Aafrika) andmetel. Meta-uuringu sõltuvaks 
muutujaks on keeleoskuse mõju, ehk palgapreemia suurust peegeldav koefitsient 
varasemates uuringutes. Sõltumatuteks muutujateks on mitmed sotsiaalset, 
majanduslikku ja keelekonteksti kirjeldavad tegurid, sealhulgas uuritava keele globaalne 
mõjukus (PLI, “Power Language Index”), keelekeskkonna mitmekesisus ehk riigi 
mitmekeelsus (LDI, “Linguistic Diversity Index”), globaliseerumine (“KOF Globalisation 
Index”), linnastumine (Urbanisation rate), töötuse määr ja riigi jõukus ehk sisemajanduse 
koguprodukt ühe elaniku kohta. 

 Meta-regressioonanalüüs näitas, et suuremat globaalset mõju omava keele oskus on 
seotud kõrgema palgapreemiaga. Samuti selgus, et mida mitme-keelsem on riik, seda 
väiksem on ärikeele oskusega, ehk enamasti inglise keele oskusega, kaasnev tasulisa. 
Samas ei too keeleline mitmekesisus kaasa kohaliku vähemuskeele oskusega kaasnevat 
palgapreemiat. Riigikeele oskuse eest saadav preemia on aga positiivselt mõjutatud 
keelelisest mitmekesisusest, st mida suurem on keeleline mitmekesisus, seda suurem on 
riigikeele oskusega kaasnev palgapreemia. Veel selgus meta-uuringust, et kõrgem 
linnastumine mõjutab inglise keele kui ärikeele oskusest saadavat tasupreemiat 
negatiivselt, kuid nimetatud seose mõju ulatus on tagasihoidlik. Riigi jõukus (SKP elaniku 
kohta) tõstab vähemusrahvuse keele oskusest saadavat palgapreemiat. Seevastu kõrge 
tööpuudus tõstab palgapreemiat riigikeele oskajate ning inglise keele kui ärikeele 
valdajate jaoks.  

Autorile teadaolevalt on antud meta-regressioonanalüüs esimene püüdlus kirjeldada 
kontekstuaalsete tegurite, ehk sotsiaalmajanduslike, etnilis-lingvistiliste ning 
institutsionaalsete faktorite mõju keeleoskuse ja palga kujunemise seosele, kontrollides 
aluseks olevate uuringute hindamismeetodit ning andmestruktuuri.  

Kõik kolm esseed annavad arvestatava panuse uue teadmise loomisse keeleoskuse 
rollist tööturu väljunditele. Kaks algupärast empiirilist uuringut indiviidide keeleoskusest 
ning tööturu väljunditest keskenduvad eestlastest põlisrahvuse esindajate ning 
venekeelsete vähemusrahvuse esindajate kõrvutamisele, uurides keeleoskuse mõju 
sissetulekutele Euroopa Liidu ühes väikseimas, 1.32 miljonilise elanikkonnaga riigis,  
mis on koduks suurearvulisele vene emakeelega kogukonnale, mis moodustab üle 
veerandi riigi elanikkonnast. Kolmas artikkel viib läbi ainulaadse ning esmakordse  
meta-regressioonuuringu, mis keskendub varasema heterogeense, riigi- ja 
keelekonteksti- spetsiifilise kirjanduse statistilisele sünteesile tuvastamaks  
sotsiaal-lingvistiliste, majanduslike ja institutsionaalsete tegurite rolli keeleoskuse ja 
palga vahelise seose suunale ja tugevusele. 
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Appendix 1. Graphical outline of the study 
The current thesis encompasses three separate research papers published by 
internationally recognized publishers and indexed in Scopus and/or Web of Science 
databases. The composition of the thesis aims at building a link between individual 
publications and serves as an umbrella to provide a broader context for the topic of 
interest – language skills and labour market outcomes.  

Introduction and motivation for the research 

Data and methodology 

Estonian case: context and trends 

Paper I Paper II Paper III 

Final comments 

Synthesis and concept 

Economics of language research 

The main research hypotheses and contribution of the study 
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Appendix 2. Paper I 
 
LANUAGE SKILLS IN AN ETHNICALLY SEGMENTED LABOUR MARKET: ESTONIA 1989-
2012 
 
 
Publication: 
  
Bormann, S.-K.; Ridala, S.; Toomet, O.-S., 2019. Language Skills in an Ethnically 
Segmented Labour market: Estonia 1989-2012. International Journal of Manpower,  
vol. 40, no. 2, pp. 304–327. DOI: https://doi.org/10.1108/IJM-06-2017-0115 (ETIS 1.1). 
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���	��	����̀a������
�������������
��������'�����
������	��	��������������
���
���������������	
������	�.̀ d �����
�����)����������
��������'�����
���������	��	��	��	�������.�����������̀b���
�'�������
��������'�)������	
���
��'�������
�	��
���	
�	����"������	
��	��
�
	���-#�������
�

	
��	
����	��	�������'���������'����������	��e	���������	��	����	�������	'�
�	
�������PA ������	�PB �����
� d̀������

&�f$f���e�e$#ge���WWh!$fi$e#$jW�(@�i��k$# lm



���������	
�������
����������������	����������		
������������	���	������	������������������������		���������	�� ���������������������������	���	 �����������������	���	����������	�������������!	�������	
������������	�

"#$%&'()

"*$%+,--./01234567��	����8��9���	��!8:;���<=>>?7���	��	�

@A ;��=7>8>>B7C��CCD!�



������������	�
�������������������������������������������������������
�������	��������������������������� ����!��������	������������"������������������������������������������ ������������"�������������	��
����	�����#�������"���������������������������������
�����"��������������	���!$���������� ����%����������������	�����	�����������������"��� ����&����	����������	����������	��'�����(��#�()����"����������
������������ �����*���������	�������	����+��������,�����	���������������������������������������	����+������-��������"���������������������
������������������	������������������������"�������#�()���.-//0�����
���������������(��#�()������������1	����������������������"�������.-//0�����������������������������������������������������	���������������������+����"
��������������������������������������������	�������������������	����������������������������������������������
�������	�����+����"�	��������������������"�	������"���.)'�2#�����������������������������	������������������������������������������������������3456785�������������������	����	��������������������9:�������������
����;����������	����������2	������<�
������������������������	�������	��������������������������������������������#��������� ����!�����������������������������2	��������������������������=�>���?�>�!@����������������#���������������	�����#�()���.-//0������	��+�������������+�
����������A������"��������.-//0������������������8BC74DE6FGHIJKLFGMNKOGPLQQGRGFSLKJLFTKUVRVQ4SWFLX3YZZLKFZ[9:\E]̂__̀abcde fghi jbklmeek ^̀n emodpqrs jtudpqrs vklmeek! w��!@&xxx w����%xxx w��!$%xxx w��!,�xxx w��!&�xxx w����&xxx�������� �����$� ����%�� ����&,� ����&%� ����&!� ����*%�� w�����xxx w����!xxx w��!$$xxx w��!$$xxx w��!*,xxx w��!@,xxxy���"���������"����� ������� ����&*� ����*,� ����&@� ����&@� ����,%�% w��!@,xxx w���!%xxx w��!��xxx w��!@,xxx w��!$&xxx w����*xxxy��	������ �����$� ����&&� ����*,� ����&�� ����&�� ����,&�& w��!&@xxx w��!,�xxx w��!$�xxx w��!*�xxx w��!&!xxx w��!�&xxxy���	����"���	������ �����$� ����&�� ����*$� ����&�� ����&@� ����,&�* w��!*$xxxy����	����+���� ����%��, w���!*xxxy������������������� ����&%�;����
�� **%$ �$,� �$,� �$,� �$,� �$,�zbodk{�������|������������������������������)����������������{x!�}"xx*}"xxx!}�#��������������������	�������������������������
�������������	�������"��	������������������
����

�/~#~/.-;/;#�A;-0/���)#~ #;�#��/��2 /2�#� D�



��������������	�
������������	����������	�������������
������������������� ���!�"������������� �������������#����$�
��!$�		�����
������������
�������$�
�����������%������$$�		���������&��������
�"������$�������$�

�����������
�������������$�		��������'	���(&)$���*��!!�����!�����	���$�		�������������	���������+���$��$����������!�����
�������������
��������!������������������������� �����(����!��$,�����'-�*��������������������$������!��+����+� ���!�$�		�������������,�����������������������(��!��!��������� �����������
������$�		���������.��� ��"�������$��$������������������!���$��������� �����	�����$�		����
�������������
������!��	�
����/����������	�(&)��$0#11/��$�����$�
���������������� �$�
����������������!� �����
��	�$��
������ ����-2��������������"���0#11/��$���������
��$����
�!���� �������
������������%����������%��������-3�4�����"���3-5 �����	�����!�$�		���������,���	�!���������$��
��������
����������
�	�
��������$��������
��$�$�������$���.��� ��"�����������������
�����������!����2�$��4"�����$��������
��$��������$�������$�

��������1���������"��!��������������������������������+���$��$��������.��� ��"������$��$������������������!�"����� �$��
�������������������
����� ��6�	����������"��
�������������2�$���������
��$��!��!�����

���������0#11/$����7��������	����$�����$$�
����������'���8���-�*�,����	����
���9�������� ����������'�������� �������������9����*�:;<=><<;?@A@:=?@=B><;?@7������C�$������%������$��!�$�		��������������������
����������$��������������������������������������!�����(&)��$0#11/$����D���$���������!!�������������������������%�������-5������� ���!�"
��	�����!�������������������(����!��$,�����'-�*�7�����
��$��!$���
�
�������	��
�!���� �������"������������0#11/$������"������%������$$�		��������	�����������%��������3-5"���-3�4��!������,���������� ��	����$���������
��$��$�
������� ��"��$��$�������$�

��������	����������
�"������!��������$��$������������!��,������
�����!!����������������
������$��
���������
�������� ���"��
����(&)"��������!��$�����$�$�
���$���������	
�!���� �������"� ������������
����C�$$�������"��
���0#11/�.��� ��"$�����������$�
��!�� ����$����������	
�!���� �������"�5�	���$�		������������	����%������$�1�0#11/��������������������$�������"$�$�
���$���

������������������������
�+���� ���������"��$��������� �������
�����!������	������%+������$$�		����������������$����	�+������������	
�!���� ��������2������������"���$�		����
���������$�����
�!���� �����������
���������"��$$��
���������������	����	�������������
������$�������+�� ����!��!������,��	�
����������������� ��������������� ���!�������!!������������$�
�������� �$�$���������+���!��!��
�������!������$��������� �$�$���
��������������������������!��!��	������
�����#�����$������������!���%���$�������$�����
�������	���
�!���� ��������6�	����������"�����������������$�����������$������� �����������C����$��������

EF )��#G1(11HG��,��2�,



��������	
��	��
������������������
�	
��
�������	�	
�����	�����������������������
�
���
�������
����	����	������
�������
���������������
�����	�����������������	�������	�����
�������
�����	���
������������������� �	����	��������������
�� 
���������
��
�����
�����
��
��	��	����
�����!�"�#�$%���&�""'����������
�����������������
���� �������	�����������
����
(�����'�����
������
��������������
������	�������������)�
���������������� ���	��������	
���
���� *+,-./012341-56��	��7���
�
������	�����������8#�����
�'	��������
�#�������#�����9!:�;�������
�
������	�<������%�����%�	���
�#�����
�����������
��
�#���
����	����������������������
���� =1>1=1-+16"���� �<�!::?�@��������8A	�����B��������$������	�������"�����	����C"'����
��&������
����DE:F!:::�9GHIHJKHILMNOIHPMQRSMIMTKSUV�WVXC�!��FY?���
C�:�����Z[��;V:(;D?!�!::?�::;:��\�"���[
�]�B�����̂ �_�̀���7��DDD�8̂������B�����
�	������_��7��9��aHIJbMMcMQdHbMORSMIMTKSU���
��� e�'�"�	�����������<�'��������Y�'	����V?�Y�VYF!;D�"�������C#����
��%�
����&���
�	���̀ �f�"��7���%�!::D�8'���\���#\

�	�_
���
����̂ ���
��%���7�������	� �̀�
�'����
�����������9RghIKSKgKiUDWVXC;:EF!j���
C�:���EEZ�Vj?EDj?:DYV;VYY��̀��7�<��"�k��
�����%�%������������A� ����!::j�_� �8�	 <�_
���
 _��#�������l"%�� ������<
������
��������	�k
�	� #�������9mhinioKipMQRSMIMTKSUHIJqgHgKUgKSU??W!XCY::F�Y���
C�:���j!Z����??�!�Y::��̀��7�� �<��<�����
��&�_���	 ����@�er���� �!::;�8̀���
�̀ �
�
�Ck�����@�
��#	�
�_
���

��$��
��
�	�̀ �

�	������_��7�l9RSMIMTKSUdiggiOU??WYXCYE:F;���
C�:��:�jZ[��������!::;�:Y�::?��̀
�����"�%��DEY�8����<
���
�
��
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������������ ���
��������������� ��� ��� ������ ����������������� ����{.�B,--��?,4' (&!"$ �( ��&'&!* ��&'&/% ��&'&%& ��&'&(& ��&'&%&|,}}�44,�1�9�~1�,.4.� (&!)$ �! ��&'(!" ��&'(!" ��&'(!" ' ��&'(!"|;1201���9��}�??.� (&&!$ �! �6&'&(/ �6&'&(/ �6&'&(/ ' �6&'&(/|;�12?.�13�2�9>0131-2�5� (&!&$ �/ �6&'&#! ��&'!%) ��&'&%! ��&'!!) ��&'&%!~1��,.4.�9�,5B.-3� (&!($ �# ��&'&%7 �&'(! ��&'!%/ ��&'&*& ��&'!(*

�,-y<,y��2�1442�,-3�4,=.<��B,���?���?<�-2 ����



��������	�
������������ ���
��������������� ��� ��� ������ ����������������� ���������� ��!�"�#$% &'()*+ �) �,(-(). �,(-(). �,(-(). - �,(-()./0�#�!�120%33�&)..4+ �5 �(-(6 �(-)5 �(-(4 ��(-756 �(-(.8%# %9�!�:�#%$&'((7+ �) �,(-(5( �,(-(5( �,(-(5( - �,(-(5(;�  ��<$�&'())+ �* �,(-()' ��(-'== ��(-(=5 ��(-)'6 ��(-)7)>���� ?@ �ABCBDE ��BC?DD ��BCB@F ��BCBGH ��BCBDFIJKLM�NOPQROQLSM�TUOVWXY�ZOKO[OPY�\LU]OPY�̂PQ[WS_Y�̀ULPX_Y�aKO[WOPY�bRSSWOPY�cdOPWS_Y�eL[S_fXJRPKUWLSM�ZOPOgOY�hLP]OUiY�̂SKJPWOY�̀UOPXLY�aSUOL[Y�aKO[jY�NRkL]VJRUQY�cdOWPY�clWKmLU[OPgYnRUiLjY�opIJKLMcJ]LWPWKWO[SKRgWLSJP[OPQROQLSiW[[SOPg[OVJRU]OUiLKdLUqJU]OPXLULdJUKK_L[OPQROQLXJLrsXWLPKSqUJ]SLtLUO[]JgL[SYWPX[RgWPQgWuLULPKXJPKUJ[SqJUSKOPgOUgdLUSJPO[X_OUOXKLUWSKWXSOPg_R]OPXOdWKO[tOUWOV[LSYSRX_OSOQLYLgRXOKWJPYOPgqO]W[jSKOKRSYOPgSJJP[jK_LXJLrXWLPKSqUJ]K_L]JgL[lWK_�K_L�[OUQLSK�PR]VLU�Jq�XJPKUJ[S�_OtL�VLLP�WPX[RgLg->�
��vwC1�<x %�3%$y0�xz�{%�z�| %��2�x0�<�09�$z}3�%$��������	�
����������� ~��������������	���C� ������� ����3�<y���%z� -�&'().+ �#� �$��&)+ �� �#3 <%#���<%#�x�� %3� 3�$�%{%z� -�&'((.+ /%0<�#�&'+ /%0<�#9 <%#���<�%z� -&'()7+ �#� �$��&)+ �#3�� <%#���<%#�%0<�#%z� -�&'((7+ 8%|0%��&'+ �$0�% <%#� %�� %9�!���#�&'((5+ �#� �$��&'+ �1 x�� %3��0<�##%z� -�&'().+ �#� �$��&)+���}$$��#�&7+���$z�#��#&'+ �$z�#�� <%#���<%#

���� 1{%z �#���3� �



��������	�
����������� ���������������	����� ������� ��������� �!�"#�!�$%&''&( )$!*+�,�%&( -. / $�01�2��".3 1� �!%&'4&( .5�$+�,�%&( .5�+$ / $6�55 **��+"�7+�8�9*9%&'4:( 6���*�$�%;( .5�+$ 599* 16��$ <�*  ��*=�%&''4( )$!*+�,�%&( -. / $6���* �"89� *�%&'44( )$!*+�,�%4( .90�,�>?�+@� / $6�� A�"70��/�$$%&''B( C �/�$�%&( C �/�$A / $D39/ $6,+�3+@E�"F��� $%&'4:( )$!*+�,�%&( -. / $D39/ $6,+�3+@E�"G+** �%&''&( )$!*+�,�%&( -. / $6,+�3+@E�"G+** �%&'4'( )$!*+�,�%&( -. / $6,+�3+@E�"G+** �%&'4H( 89��0!0 � �%4(D�I� $@,�%4(DJ�5�$ � �%4(D�C �/�$�%4(D�.5�$+�,%4(D�C�  E�%4(D�K��*+�$�%4( -. / $6,+�3+@E�"# 5 ��9%&''4( )$!*+�,�%4(D�>���+@�%;(D�L �� 3%&( K��� * / $6,+�3+@E�"M�$!%&'4H( 70�@,�%&( N �, �*�$1� / $

F�$!0�! ��E+**���$1�*��90��/��E ��� �0�$� OPQR



��������	�
����������� ���������������	����� ������� ���������� !"#$%�&'(()* +,-$����&'* ./�"0#$�# 1!,��0��"23�4!�5�6��4�,� 7&'(8(* 90!,���&:*;�+,-$����&:* 0!�"�23��#,#4#;�</!=!� 1!,;�21!,�2�!,>?2$4,!05+� �"!�,&'((@* A!=0!��&'*;�+,-$����&8* B�0#!$ 1!,�20,�!$$�5B,4!0�&'((@* +,-$����&8* 62/"��.30��# C22$!4D��E#2$2�5F#712,4&'(8'* �#"#$#,�&:* 6C#�, 1!,;�21!,;C22$!4D��E#2$2�5G#,�!$&'(8)* +,-$����&8*;�90!,���&8*;�?!01#,&8*;�.0#=���&:* G/0 !7 1!,D��E#2$2�5G#,�!$&'(8H* +,-$����&8* G/0 !7 1!,;�21!,D074# ��&'(8'* +,-$����&8* ?0!!�! C22$!4D/�"1#,,5�9#=0�&'((:* +,-$����&'* IJ C22$!4D/�"1#,,5�K#,�62!�"&'((8* ?!01#,�&'* ?!01#,7 1!,D/�"1#,,5K#,�62!�"&'(('* ?!01#,�&'* ?!01#,7 1!,;�21!,?#2�561�"�&'(88* L#,4#0�,�&'* ���,# 1!,;�21!,;C22$!4

MNOP 6Q!"$#,#F�4#$#



��������	�
����������� ���������������	����� ������� ��������� !"#�$%& �!�'()*++,- .�!/��"�)0- 1��2 �34�5'�63 74�8��/3�&48 3�9'4��' 63�:4�� ''9'4;23/:4�<% 2�!3/4�=>3�� >%%/'&�%�(3/'()*++?- .�!/��"�)*- @= >%%/'&� ���#=A '&&%)0BBC- .�!/��"�)0-4�8 '�9"�)D-4�)=E���-�' 63��)D- =E�2(' /3�& 6'���F'��#;�/36�)*+0?- .�!/��"�)*- 1��2 3/�3 >%%/'&G3//�#83 73�)*++C- .�!/��"�)*- @= 6'�G3:A %�)*+0+- H% E'!�3��)*- H% E3: 6'�G'//' �2'��#�H'�63 7)*++D- .�!/��"�)*- @= 6'�G'�/':�#I%�'��)*++D- J'/�"�)D- @K >%%/'&GE3�!�'23/L)*+0+- .�!/��"�)*- @= >%%/'&;�>"% &��!)*+0D- =>3���"�)*-4�.�!/��"�)0-4��' 63�)0-4�8 '�9"�)0- =>3�� 6'�4E%6'�K�6�)*++D- .�!/��"�)*- @= 6'�K/'���)*++M- .�!/��"�)0-4��' 63��)*-4�8 '�9")*-4�N�O'6�%� !��"�)*- N�O'6�%� ! 6'�4E%6'�4>%%/'&K %�97'�#=6�2")0BBB- .�!/��"�)0- .�2%��3 6'�N3�9'')*+0+- 5�29"�)*- H'2"' /3�&� >%%/'&

N3�!�3!'��7�//��3�&�/3�%� �63 7'2� '2� �� PQQR



��������	�
����������� ���������������	����� ������� ���������� � !"#$%&&'( )��* +,�$-(.�/"0#"1�$%( 2+#�"* 344*"5�"67"#$-889( /"0#"1�$%( 2+#�"* :"��"!��4�$%&-;( )��* +,�$%( <� :"��"! �+4,�$%&&9( )��* +,�$-( �4=>,�?@# 6� 344*"5�"1 +$%&--( )��* +,�$%( <� 344*"5� �5*"A$%&&%( )��* +,�$%( <B :"�.14:"�C #��5��D,=$%&-E�( )��* +,�$%( <B 14:"�C #��5���D,=�$%&-E0( )��* +,�$%( <B :"��� F��D4 54$%&&G( �3�� +,�$-(.�H#"�6,�$-(.�I"#:��$-( <� 344*"5�>J,#�$%&-G(K44:">$%&--( )��* +,�$-(.�)+>4� ���$%( )+>4� � :"�K44:">$%&--( )��* +,�$-(.���>! ���$%( ��>! � :"�K#"L4�$%&&-( )��* +,�$%( <� :"�M����">�*N$%&-9( )��* +,�$-( O, �� :"�.14:"�.344*"5M�#:��">�*N�$%&-G( )��* +,�$%(.�H#"�6,�$%( O���5� :"�.14:"�

PQRS �!">*���T 5�*�



��������	�
����������� ���������������	����� ������� ����������� !"##$ %&'���(� #$)�*+,��&� -$ .+&��,/ 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$)�*+,��& #$ 5+6(+,��&2� 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� !$)�*+,��& !$)�.764(� !$ 8+�'�7� 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� !$)�*+,��& !$)�96����&� -$ :7;+�<17,' 011�+2�������� !"##$ %&'���(� #$)�*+,��&)� #$�=0�&��( -$)�96����&� -$ 3,�&4+ 011�+2�������� !"##$ 3,+&4(� #$)�*+,��&� #$)�=0�&��( #$ >? 011�+2�������� !"##$ 3,+&4(� #$)�*+,��&� #$ 9,+��&2 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$)�*+,��& -$ 96��@ 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$)�*+,��& #$ *,++4+ 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$ =0��& 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$ A1,67'�� 011�+2�������� !"##$ %&'���(� #$)�3,+&4(� #$ B7�6,�� 011�+2�������� !"##$ %&'���(� #$)�*+,��&� #$ 3�&��&2 011�+2C(+&� !"#D$ %&'���(� !$ >= 011�+2C�<,1E�7� !"#!$ *+,��&� !$ *+,��&@ �+&

:�&'7�'+��/������&2���<17,���,/+6�,+67,&� FGHI



���������	
����������������������������������������������������������������	���� !"#!$%�$&�#'��() !)*+���)%,��-..) /��#)#!�#!���&$ �#'�.�#)0 �1 ���!$%2������������������ 3��� 4��	
�� 3�� 3�� 2
�������������������5��������6������������55�����������������������������7���������������8�#- %�& $.�#'��9%$:+�,1��$&�;%1+!�'<$#'� �*-�!%����+)%1-)1�=��#)#�<�+$�)++)%1-)1�=�.!%$ !#/�+)%1-)1��#$�#'�%)#- )+�+$1) !#'.�$&�'$- +/=�:��9+/=.$%#'+/�$ �)%%-)+��) %!%1��!%�#'�>!%�� 0#/"�:)1���?-)#!$%
��@ABCD �E@ABFGH ��I@AJGK ���@AGFL JMD

N���������������������5��������OPQR$:� �S)%1-)1��T%,�U�ERSTH�-����J@!%,!�)#$ ��!%�&!(���)#�1$ !���EBH1�$1 )"'/=�EJH���$%$./=�ECH�$..-%!�)#!$%=�EFH�9%$:+�,1��)%,.�,!)�)%,�EMH�,!"+$.)�/V�)%,� )%9�+)%1-)1���$%�)��)+�$&�@WB�*/�#'�! �1+$*)+!%&+-�%��A8�&� �%��XY')%�EJ@BKH
��@AMGM �E@ACCLH ���@A@BG ���@ADDL JMD

PZQ['��S!%1-!�#!���!(� �!#/�T%,�U�ES�TH.�)�- ���#'��,!(� �!#/�$&�+)%1-)1���"$9�%�!%�)��$-%# /A�['����)+�� )%1��& $.�@�#$�BA�\%�!%,�U�$&�@� �" ���%#��%$+!%1-!�#!��,!(� �!#/=�.�)%!%1�#')#�(� /$%���"�)9��#'���).��+)%1-)1�A�\%!%,�U�$&�B� �" ���%#��#$#)+�,!(� �!#/=.�)%!%1�#')#�%$�#:$�"�$"+���"�)9�#'��).��+)%1-)1�A�]$��$-%# /�')��)%�!%,�U()+-��$&��U)�#+/�@�$ 8�&� �%��X;#'%$+$1-�=�J@BG
��@ACDG �E@ABL@H ��@A@M ���@ALBF JMD

_̂̀ aQ @AGMD E@ABDJH @ B JMD

bcde f(�#+)%)8!,)+)



������������	
����� ���� ������ ��� ��� �������������� ��!�"!#$%�&����"'��(�)*��� $��!#$%�)$��+,�!-�-�������� ��!.�,�$/$,0�(�+! ,0��!� 1$�2�,�#����!-� 1$$(�!�)�(3���(�����!#�*��� �(��#�)$!���!�4��,�-�!���0�)$��+,$#��!���(��$��.�565773��+ �,$�(��$#�2� 1���!$�, ,�!�.�,)� ��!��! �����(��$��.�56748�!$�,� ,�!�.�,)� ��!�.�,)+��9:���;)�!&���'<=:)�%&���';)�!&���'<>$.$,$!($�9?�/�!��$ ��43�@75A3B,$1$,3@77C4DEFGHI1$�+,��!�*�*+�� ��!�&J��.� � ��*�*+�� ��!'3�*$�*�$���/�!-��!�+,��!��,$�����#$.�!$#��0�!� ��!���� � �� �(����..�($�4B� ���,$�(���$( $#��!#��)�� 1$#��0� 1$K!� $#�L� ��!��M�*+�� ��!�B�/����!31  *�9==#� �42�,�#��!N4�,-=�!#�(� �,=?M4K>O4I�I84"L4P?
QR4S5 &574TRS' @A4@ AQ45 @RU

VWX�YZE�[GY\]G"!� 1�+��!#�K?B4�I1����!#�(� �,*,�/�#$��*$,�(�*� ��/��+$��.�,�-,���#�)$� �(�*,�#+( �&�BM'�$%*,$��$#��!(+,,$! ��! $,!� ��!���#����,��(�!/$, $#�0� 1$�*+,(1���!-�*�2$,�*�,� 0�&MMM'(�!/$,���!�.�( �,4��BM���� 1$��+)��.� 1$-,����/��+$��##$#��0�����,$��#$! *,�#+($,���!� 1$�(�+! ,0�*�+���!0*,�#+( � �%$���!#�)�!+���!0��+���#�$�!� ��!(�+#$#��!� 1$�/��+$��.� 1$�*,�#+( �4I1$�(�!/$,���!�.�( �,�������*� ����*,�($#$.�� �,��!#�(+,,$!(0�(�!/$, $,� 1� (�! ,����.�,�*,�($��$/$��#�..$,$!($��$ 2$$!�(�+! ,�$�4�I� ���*�*+�� ��!�����)�#;0$�,*�*+�� ��!����$#��!� 1$�#$.�( ��#$.�!� ��!��.�*�*+�� ��!3�21�(1(�+! ������,$��#$! ��,$-�,#�$����.��$-��� � +���,�(� �̂$!�1�*4

@U4C@ &5@4TQQ' ���S47SA RR4SC @RU

8�!-+�-$��N������!#�����+,�)�,N$ �,$ +,!� _̀ab



������������	
����� ���� ������ ��� ��� �������������� !"#$%&"! '�()�%*�+,'-.!�#%#/$+'-% 01'2!�32+4!�%*�'2!�$+5%/4�*%4,!- .%$/ '+4-$&� %'�- �!"#$%&"! '67%/4,!8�9 '!4 +'-% +$�:+5%/4;4<+ -=+'-% 1�9:;7>?>�@+'+5+3!6 ��A6BCB �(D6EFE0 ��E6GB HE6F FGCIJKLMNO/""&�.+4-+5$!�P�Q�-*�%4@- +4&�$!+3'3R/+4!3�(;:70�!3'-"+'!3�+ @�PE�-*- 3'4/"! '+$�.+4-+5$!�(9S0�!3'-"+'!3 ��E6AAG �(E6DQC0 E Q FGCTU���KVW�XXYX�Z�[��O/""&�.+4-+5$!�P�Q�-*�#+ !$�@+'+3'4/,'/4!�+ @�P�E�-*,4%33\3!,'-% ��E6DGA �(E6D]]0 E Q FGCT����̂K_��K̀����P�Q�-*�#%%$!@1�P�F�-*�"! �+ @�P�H�-*a%"! ��Q6CEB �(E6AFH0 Q H FGCbcddef�gehij�hklfimnofpofjjqhkr-</4!3st1su1sv+ @sw5!$%a#$%''2!!x!,'%*'2!5/3- !3313'+'!+ @"- %4-'&$+ </+<!3% !+4 - <3- 4!$+'-% '%'2!.+4-+5$!3*%4'2!y%a!4:+ </+<!9 @!z(y:901'2!:- </-3'-,O-.!4\3-'&9 @!z(:O901'2!/45+ #%#/$+'-% +3+#!4,! '+<!%*'2!'%'+$#%#/$+'-% 1+ @4!+${Oy#!4,+#-'+1+$% <a-'2'2!|''!@"!'+\4!<4!33-% $- !6>2!,-4,$!3% '2!|</4!34!#4!3! ''2!!3'-"+'!3*4%"!+,23'/@&13-=!@+,,%4@- <'%'2!#4!,-3-% %*!+,2!3'-"+'!1+3'2!- .!43!%*-'3a-'2- \3'/@&.+4-+ ,!1�}-u6r-</4!st!z#$+- 3'2!4!$+'-% 32-#5!'a!! '2!y%a!4:+ </+<!9 @!z(y:90+ @'2!4!'/4 3%*'2!5/3- !3313'+'!+ @"- %4-'&$+ </+<!3*%4!+4 - <3132%a- <'2+'~ %a- <"%4!#%a!4*/$%4- �/! '-+$$+ </+<!3$!+@3'%5!''!4- ,%"!#4%3#!,'36>2!|''!@3-"#$!4!<4!33-% $- !3+4!/#a+4@3$%#!@*%4+$$'2!'24!!,+'!<%4-!3%*$+ </+<!4!'/4 33'/@-!@1"!+ - <'2!4!'/4 3'%$+ </+<!3~-$$3+4!- ,4!+3- <- '2!y%a!4:+ </+<!9 @!z(y:90*%4+$$$+ </+<!<4%/#36>2-3-"#$-!3'2+''2!4!'/4 3*4%"$!+4 - <+#%a!4*/$$+ </+<!+4!4!"/ !4+'-.!!.! -*�'2!� +'-.!�3#!+~!43�%*�'2+'�$+ </+<!�*%4"�+�"- %4-'&�<4%/#�- �+�<-.! �,%/ '4&6>2!!x!,'3+4!4!$+'-.!$&�+'- '2!:- </-3'-,O-.!43-'&9 @!z*%4'2!5/3- !33$+ </+<!+ @*%4'2!$%,+$%43'+'!$+ </+<!15/'+4!@!,4!+3- <(r-</4!su0- '2!4!'/4 3'%'2!"- %4-'&$+ \</+<!6r-</4!sv32%a3'2+''2!@!<4!!%*/45+ -3+'-% -3+33%,-+'!@a-'2$%a!44!'/4 3'%'2!5/3- !33$+ </+<!15/' %,$!+4!.-@! ,!+4-3!3*%4'2!"- %4-'&%43'+'!%4$%,+$$+ </+<!369'+##!+43'2+''2!a-@!3#4!+@/3!%*� <$-32+ @%'2!45/3- !33$+ </+<!3- +4!+3%*2-<2#%#/\$+'-% �@! 3-'&�+,'/+$$&�4!@/,!3�'2!�- ,%"!�!x!,'�*4%"�~ %a- <�'2!3!�a-@!$&�3#%~! �$+ </+<!36r-</4!sw-$$/3'4+'!32%a4!'/4 3'%'2!"- %4-'&$+ </+<!+4!2-<2!4- "%4!+�/! '!,% %"-!315/'+4!$%a!4*%4'2!5/3- !33$+ </+<!6>2!!.-@! ,!*%4'2!5/3- !33$+ </+<!#4%5+5$&+4-3!35!,+/3!%*2-<2\R/+$-'&3,2%%$- <1a2-,2</+4+ '!!3+3'4% <3/##$&- ~ %a$\

���� 7.!'$+ +�-@+$+



����������	
���

���	���
����

����������������
��������
����������������	���
�

��������������	�
���������������
���������	
���

���	���
������
���������������������	���
��
�������������	���
����� ����������������������
�!��������
������������������
�����������������	���
������
����!�
��
���	�����	�"
�������
�

#$%&'()*+,	���"���"����"!��������������

������"���"���"�����"��"-���
�.������	
���

�"
����.���"���"��������"���	���"��"�������/"�����"0���	���"����1"2�0�3456789:�����
/�����
�����������"���"�	���"
�;�
"������"����������
�	�������
���"2�
���"�����
�"���������
�	����������3"��"���"���<�����"�
������
�=5>?@79A	����B
���	�����


0���	���"
��
"���"���	�"������"���	��
 CDEF



��������	
����������������������������������������������� �!�����"�����#�������������$������#�!�������������%��������������������&�'��������!�(�)�����%�*���+�,'(*-./01234������&*�)�����)�����!�5�6�����������7������������������������%���!������,��������)������������������%)�����!�-��������!��8!��������������59/:;<13=�����>�!�!�������
�������?	
���������������������������������������������� �!������"�����#�������������$������#�!�������������%��������������������&��������������������@�����������������./01234������&*�)�����)�����!�5�6�����������7������������������������%���!������,��������)������������������%)�����!�-��������!��8!��������������59/:;<13=�����>�!�!�������

ABCD E)�����F����



��������	
����������������������������������������������� �!�����"�����#�������������$������#�!�������������%��������������������&�����'()�����!�����*+,-./0������&1�2�����2�����!�3�4�����������5������������������������%���!������6��������2������������������%2�����!�7��������!��8!��������������39+:;<-/=�����>�!�!�������?@ABC@DE@FGH@IG@CGJKLMGNIIOPQK@IRNE$JFNSLFGALMGTGEI@RK@IG@MGUKNEOPVFLQUNKCRFTKOIWNEQKXRL$QK@SXBQSNF@@JFXSNWNJNVNIGCLIGTC@PLIGACNE$XFXHYLBZGP[WN�INCGH@\WG@K@AXF]QLQOGK@AXF]QLQOKOIWLQKXRLEX\FNEGTPKL\QXZ@JNWXF]QXKINJN$TAOWNENJNGGIRGEGRXLF]INJNI@KLE@I\QEL3̂QLQ]TEIN\GQEWFLREFGQ@KLQXKXNS[WN�INCGH@\WN_NQRLH@NQEFLR@IGTTAOWNC$WNQNKLTTEFT@Q\TNH@I]KLAINKNRIN_GWNIQ@W\QIN�NKG@IQGKNELIIN_$VKNENRT\G\Q@CLQGH@\WG_NSANK[QN_FGQ@KLQXKO3̀ @QL�K@JK@\\GNIIO_ LILFGANM@IGEL@QNQRLHXNQTAOWNEOPILEOWNE$NSX\FNEF@IIXB\NMGLF]IN�[WNINCGH@\WGCG$GI\QGQXMGNILF]IOCGG[QINFGIJEG\QGH@\WGCGULWQN�KLCG$EWFBHLTVKNE@KWXILRGAL_IG\\F@RNELIG_3?@AXF]QLQOC@QL�K@JK@\\GG$NEFGTIGGAILIGTJN\XRLK\QE@IINJNTAOWL$TAOWLaILHGQ@F]INJNC@I]YGI\QELGR@FNENJNTAOWLILRNPNROILKOIW@QKXRL$\EGR@Q@F]\QEXBQNQNC$HQNAILIG@SNF@@EFGTQ@F]IOPTAOWNEL\\NMGGKX@Q\T\SNF@@EO\NWGCENAILJKLbR@IG@CILKOIW@QKXRL3cAOWNEN@KLAINNSKL�AG@NWLAOEL@QI@JLQGEIN@EFGTIG@ILRNPNRNQAILIGTR@FNENJNTAOWL$INEQNb@EK@CTXE@FGHGEL@QNQRLHXILAILIG@C@\QINJNJN\XRLK\QE@IINJNTAOWL3DKSLIGALMGTNWLAO�EL@QNQKGMLQ@F]IN@$PNQTG\WKNCIN@VNKLAC@KXEFGTIG@ILENAILJKLbR@IG@WR@FNENCXTAOWX$EQNEK@CTWLWXKNE@I]ddeXE@FGHGEL@QNQRLHXILTAOWGC@I]YGI\QE$LS@AKLSN�QGML�XE@FGHGEL@Q�NQRLHX�IL�AILIG@�R@FNENJN�G�JN\XRLK\QE@IINJN�TAOWNE3

f���������g����������������g���������� h�ij



����������	
���
������������	������	����	����	����
�����������������������������
����	�������������	�
����	
��������
����
�
�	����
��	��������	�������������������	���	�������������	��������
����	�
������������
�������
�������	�������
��������������
	���	����
������
���������
�������	�������������
����	����������������������	�	����	�������
��������������
���	���������������
����	������������������
�	����
��
���
���
�	������
���
��
	��	������	���	��	���������������������������������������������
�������	����������������������
���������	����
������
��
���	�
���
���
�������
������	�������
�������� ����	���
������

�!��
�������

"�	����
����������	����	����������
����
�����������
���#	�$�����������	��������	������
���������
����
��������������	����������	����
�����%��
"��������
���	��	�	�������������#	�������������
�
����	��������	������
����������
������&����'���������	��()*�+	���	
��������������	��������
���
���
�����	�����������	���	
��������������	��������	������
����	����	����
�����,-./01233450264789:;�:<=�>=<?@@AB33/C7A/07AAB3D78@B80BE������
��F��
��/%�
����
�G/��/F��������GE�����/��/H��
����/��/)��������*��������/��/'�����
��/��/I
����J	����
/���/<F��
��=KL=M'����
��������
��N��
�����

OPQR E������
��



 

157 

Curriculum vitae 
Personal data 

Name:   Svetlana Ridala 
Date of birth:  28.03.1976  
Place of birth:  Smolensk, Russia 
Citizenship:   Estonian 
 

Contact data 
E-mail:   svetlana.ridala@gmail.com 

 
Education 

Graduation Institution  Field, degree   
(2021) TalTech Economics, PhD 
2003 Tallinn University Mathematics, MSC 
2000 Tallinn University Mathematics and Physics, BSC 
1997 Virumaa College Mathematics, Physics and Informatics, Primary 

school teacher 
 
Language competence 

Language Level 
Russian  Native  
Estonian  Fluent 
English  Fluent 
Swedish Basic skills 
 

Special courses      
Period Course Educational 

organisation 
July 2010 Panel Data Linear Analysis, 

Microeconometric Lab 
Barcelona GSE 

February 2011 “Monetary and Fiscal Policy in the EU” Kiel Institute for the 
World Economy  

July 2011 “Dynamic and Non-linear Panel Data 
Models”  

Barcelona GSE 

autumn 2014 seminars at Real Estate and Construction 
Management and Centre for Banking and 
Finance 

KTH Royal Institute 
of Technology 

autumn 2014 visiting researcher at the Department of 
Industrial Economics and Management 

KTH Royal Institute 
of Technology 

 
Professional employment 

Period      Organisation, position   
2018–… Recommender OÜ, International business and partners 
2018–… Svetlana Ridala, Private investor 
2015–2016 TalTech, Department of Economics and Finance, Lecturer (0.3) 
2010–2015 TalTech, Department of Economics and Finance, Researcher 
2008–2010 TalTech, Department of Economics and Finance, Lecturer 

mailto:svetlana.ridala@gmail.com


 

158 

2004–2009 Tallinn School of Economics, Mathematics and statistics teacher 
2002–2002 Paekivitoodete Tehase OÜ, Secretary 
2001–2002 Lasnamäe District Administration, Senior assistant 
2000–2001 Tallinna Sidekool, Informatics teacher 

 
Publications and working papers 
Ridala, S. (2021). Language skills and labour market returns: A meta-regression 

analysis.Language Problems and Language Planning, vol. 44, no. 2, pp. 200–241. 
DOI https://doi.org/10.1075/lplp.20012.rid (ETIS 1.1) 

Bormann, S.-K.; Ridala, S.; Toomet, O.-S., 2019. Language Skills in an Ethnically 
Segmented Labour market: Estonia 1989-2012. International Journal of 
Manpower, vol. 40, no. 2, pp. 304–327. DOI: https://doi.org/10.1108/IJM-06-
2017-0115 (ETIS 1.1) 

Ridala, S.; Toomet, O.-S., 2019. Wage gap in Ethnically Segmented Labour Market:  
The Role of Cognitive Skills. Eastern European Economics, vol. 57, no. 1,  
pp. 20–30. DOI: https://doi.org/10.1080/00128775.2018.1524713 (ETIS 1.1) 

Kornilov, S.; Ridala, S.; Aasma, A. (2016). Dynamics of Economic Adjustment under 
uncertainty: MS-VAR model for Baltic Dry Index. In 3rd International 
Multidisciplinary Scientific Conference on Social Sciences and Arts SGEM 2016. 
SGEM2016 Conference Proceedings, 24–31 August, 2016: 3rd International 
Scientific Conferences on Social Sciences & Arts S G E M 2016, 22 - 31 August, 
2016, Varna (Bulgaria). Varna: International Multidisciplinary Scientific 
Conference on Social Sciences and Arts, 189−196. (Book 2; 5) (ETIS 3.1) 

Bormann, S.-K.; Ridala, S.; Toomet, O. (2015). Language Skills in an Ethnically Segmented 
Labor market: Estonia 1989 – 2012. Fourth World Conference SOLE – EALE 2015: 
4th Joint meeting of SOLE – EALE, Montreal, Canada, 26-28 June 2015.  
The Society of Labor Economists, 1−16. (ETIS 3.4) 

Ridala, S.; Toomet, O. (2015). Wage gap in an Ethnically Segmented Labour Market: The 
Case of Estonia. The 7th international conference “Economic Challenges in 
Enlarged Europe”, Conference Proceedings, 14-16. June 2015: The 7th 
international conference "Economic Challenges in Enlarged Europe", Tallinn,  
14-16. June 2015. Tallinn: Tallinn Technical University. (ETIS 3.4) 

Ridala, S.; Aasma, A. (2012). Consumption in the Baltic States: myopia or liquidity  
con-straints? In: Proceedings of 30-th International Conference Mathematical 
Methods in Economics: Mathematical Methods in Economics 2012, Karvina, 
Czech Republic; 11-13 September 2012. (Eds.) Ramik, J; Stavarek, D. Karvina, 
Czech Republic; Silesian University, 763–768. (ETIS 3.1) 

https://doi.org/10.1075/lplp.20012.rid
https://doi.org/10.1108/IJM-06-2017-0115
https://doi.org/10.1108/IJM-06-2017-0115
https://doi.org/10.1080/00128775.2018.1524713


 

159 

Elulookirjeldus 
Isikuandmed 

Nimi:     Svetlana Ridala 
Sünniaeg:    28.03.1976  
Sünnikoht:    Smolensk, Venemaa 
Kodakondsus:  Eesti 

 
Kontaktandmed 

E-post:   svetlana.ridala@gmail.com 
 
Hariduskäik 

Lõpetamine  Õppeasutus Eriala, kraad  
(2021) TalTech Majandusteooria, doktorikraad 
2003 Tallinna Ülikool Matemaatika, teadusmagister 
2000 Tallinna Ülikool Matemaatika ja Füüsika, loodusteaduse 

bakalaureus 
1997 Virumaa Kõrgkool Matemaatika, Füüsika, Informaatika, Põhikooli 

õpetaja 
 

Keelteoskus 
Keel   Tase 
Vene keel   Emakeel 
Eesti keel    Kõrgtase 
Inglise keel   Kõrgtase 
Rootsi keel   Algtase 
 

Täiendusõpe  
Õppimise aeg Täiendusõpe Täiendusõppe korraldaja 

nimetus 
Juuli 2010 Paneelandmete lineaaranalüüs, 

Microeconometric Lab 
Barcelona GSE, Hispaania 

Veebr. 2011 Rahandus- ja Fiskaalpoliitika EL-s Kiel Institute for the 
World Economy, 
Saksamaa  

Juuli 2011 Dünaamilised ja mittelineaarsed 
paneeliandmed  

Barcelona GSE, Hispaania 

sügissemester 
2014 

seminarid Real Estate and Construction 
Management and Centre for Banking 
and Finance 

KTH Royal Institute of 
Technology, Rootsi 

sügissemester 
2014 

külalisteadur Department of Industrial 
Economics and Management 

KTH Royal Institute of 
Technology, Rootsi 

 
 
 
 
 

mailto:svetlana.ridala@gmail.com


 

160 

Teenistuskäik 
Töötamise aeg   Tööandja, ametikoht  

2018–… Recommender OÜ, rahvusvaheline äri ja partnerid 
2018–… Svetlana Ridala, erainvestor 
2015–2016 TalTech, Rahanduse ja majandusteooria instituut, külalislektor 

(0.3) 
2010–2015 TalTech, Rahanduse ja majandusteooria instituut, teadur 
2008–2010 TalTech, Rahanduse ja majandusteooria instituut, lektor 
2004–2009 Tallinna Majanduskool, majandusmatemaatika ja statistika 

õpetaja 
2002–2002 Paekivitoodete Tehase OÜ, sekretär 
2001–2002 Lasnamäe Linnaosa Valitsus, Lasnamäe linnaosa vanema abi 
2000–2001 Tallinna Sidekool, informaatika õpetaja 
  

Publikatsioonid ja toimetised 
Ridala, S. (2021). Keeleoskus ja tööturu väljundid: meta-regressioonanalüüs.  

Language Problems and Language Planning, vol. 44, no. 2, pp. 200–241.  
DOI https://doi.org/10.1075/lplp.20012.rid (ETIS 1.1) 

Bormann, S.-K.; Ridala, S.; Toomet, O.-S., 2019. Keeleoskus etniliselt segmenteeritud 
tööturul: Eesti 1989-2012. International Journal of Manpower, vol. 40, no. 2,  
pp. 304–327. DOI: https://doi.org/10.1108/IJM-06-2017-0115 (ETIS 1.1) 

Ridala, S.; Toomet, O.-S., 2019. Palgaerinevus etniliselt segmenteeritud tööturul: 
kognitiivsete oskuste roll. Eastern European Economics, vol. 57, no. 1, pp. 20–30. 
DOI: https://doi.org/10.1080/00128775.2018.1524713 (ETIS 1.1) 

Kornilov, S.; Ridala, S.; Aasma, A. (2016). Majandusliku kohanemise dünaamika 
ebakindluse all: Baltic Dry Index MS-VAR mudel. 3rd International 
Multidisciplinary Scientific Conference on Social Sciences and Arts SGEM 2016. 
SGEM2016 Conference Proceedings, 24-31 August, Varna (Bulgaria), 189−196. 
(Book 2; 5) (ETIS 3.1) 

Bormann, S.-K.; Ridala, S.; Toomet, O. (2015). Keeleoskus etniliselt segmenteeritud 
tööturul: Eesti 1989-2012. Fourth World Conference SOLE – EALE 2015: 4th Joint 
meeting of SOLE – EALE, Montreal, Canada, 26-28 June 2015. The Society of 
Labor Economists, 1−16. (ETIS 3.4) 

Ridala, S.; Toomet, O. (2015). Palgaerinevus etniliselt segmenteeritud tööturul: 
kognitiivsete oskuste roll. The 7th international conference “Economic 
Challenges in Enlarged Europe”, Conference Proceedings, 14-16. June 2015:  
The 7th international conference “Economic Challenges in Enlarged Europe”, 
Tallinn, 14-16. June 2015. Tallinn: Tallinn Technical University. (ETIS 3.4) 

Ridala, S.; Aasma, A. (2012). Tarbimine Balti riikides: müoopia või likviidsuspiirangud? In: 
Proceedings of 30-th International Conference Mathematical Methods in 
Economics: Mathematical Methods in Economics 2012, Karvina, Czech Republic; 
11-13 September 2012. (Eds.) Ramik, J; Stavarek, D. Karvina, Czech Republic; 
Silesian University, 763–768. (ETIS 3.1) 

 
 

 

https://doi.org/10.1075/lplp.20012.rid
https://doi.org/10.1108/IJM-06-2017-0115
https://doi.org/10.1080/00128775.2018.1524713


ISSN 2585-6901 (PDF)
ISBN 978-9949-83-665-9 (PDF)


	List of Publications
	Author’s contribution to the publications 
	Introduction and motivation for the research
	Abbreviations 
	1. Economics of language research
	1.1. Theoretical framework
	1.2. Literature on labour market integration 
	1.3. Literature on labour market globalisation 
	1.4. Economics of language studies in bilingual and multilingual contexts

	2. The Estonian case: context and trends
	2.1 Population trends
	2.2 Linguistic trends
	2.3 Labour market trends
	2.4 Trends in education

	3. The main research hypotheses and contribution of the study 
	4. Data and methodology 
	5. Synthesis and concept 
	6. Final comments
	List of Figures
	List of Tables
	References
	Acknowledgements
	Abstract
	Lühikokkuvõte
	Appendices 
	Appendix 1. Graphical outline of the study
	Appendix 2. Paper I
	Appendix 3. Paper II
	Appendix 4. Paper III
	Curriculum vitae
	Elulookirjeldus
	Word Bookmarks
	OLE_LINK1
	OLE_LINK8
	OLE_LINK2

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



