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The analysis of changes in the ethnic structure of the population is one of the most cen
tral topics in the study of the development of Estonia, Latvia and Lithuania. This work 
aims to identify stages in the evolution of ethno-contact zones in the Baltic States, using 
ethnic statistics from the end of the 19th century to the present. This study employs, for 
the first time, a methodology for identifying stages of ethnic contact zone development. 
This methodology simultaneously considers the direction of change in the ethnic mosaic 
index used to determine the phases of growth and dissolution of ethnic contact zones 
and the positive or negative dynamics of the proportion of titular ethnic groups. The 
ethnic mosaic index helped identify five prominent ethnic contact zones: the capitals of 
the Baltic countries, Ida-Viru County in Estonia and the Latgale region in Latvia. Over 
the past century and a half, these ethnic contact zones have exhibited three different types 
of dynamics. The first is characteristic of Tallinn, Riga and the Latgale region, where 
phases of ethnic contact zone growth and dissolution alternate as the proportion of titular 
ethnic groups changes in response to the vicissitudes of history. The second is peculiar 
to the Estonian county of Ida-Virumaa, which has experienced phases of ethnic contact 
zone development and an increase in the non-titular population. The third, exemplified by 
Vilnius, combines phases of ethnic contact zone growth and dissolution with a rise in the 
proportion of the titular ethnic group. The proposed methodology can be extended to the 
analysis of ethnic contact zone development in other territories as well.
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Introduction

Changes in the national composition of the population are among the most 
pressing topics in the study of the modern development of the Baltic countries 
(Estonia, Latvia, and Lithuania). At the same time, there is interest in studying 
ethno-demographic processes on their territory over a long time interval. The most 
significant factor leading to changes in the ethnic structure of the populations of 
Estonia, Latvia, and Lithuania in the 20th-early 21st centuries was migration. The 
direction of migration processes has been determined by the political status of the 
republics. The periods of first and second independence (1920—1940 and since 
1991 onwards) were characterized by an increase in the proportion of the titular 
population of the republics and the Soviet period — by an increase in the share 
of the non-titular population.

At the same time, the development of ethno-demographic processes exhibited 
significant territorial differences. On one hand, parts of the republics’ territories 
remained mono-ethnic and were unaffected by migration. On the other hand, 
zones of intense contact between indigenous and immigrant populations were 
formed. The formation and development of these ethno-contact zones span a con-
siderable period, often longer than a century. However, statistical analysis of the 
development of ethnic contact zones has a more limited time interval, since it can 
only be based on the results of population counts and censuses. This study pres-
ents the experience of conducting such an analysis, for which the authors, based 
on ethnic statistics from 1881 to the present, have developed a methodology for 
identifying the stages of the development of ethnic contact zones located on the 
modern territory of Estonia, Latvia, and Lithuania.

It should be noted that the concept of the ‘ethnic contact zone’ in the study is 
based on the geospatial approach developed in Russian cultural geography. Eth-
nic contact zones are considered elements of the territorial structure of the ethnic 
layer of geocultural space (ethnic space). These zones result from the overlap of 
two or more ethnic territorial systems. Following this approach, it is possible to 
identify ethnic contact zones of different hierarchical levels — from civilizational 
(macro level) to local (micro level). 

This article focuses on ethnic contact zones at the regional scale (meso level). 
The aim is to identify the stages of development of the most pronounced ethnic 
contact zones in Estonia, Latvia, and Lithuania, using ethnic statistics from the 
late 19th century to the present.

Degree of knowledge of the problem

The traditional method for studying the development of the national compo-
sition of the Baltic population in the 19th century, along with the ethnic structure 
dynamics of Estonia, Latvia, and Lithuania in the 20th century, involves analy
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zing fluctuations in the size and proportion of major ethnic groups across cen-
sus years and population records. Notably, comprehensive ethno-demographic 
analyses based on this approach were conducted by Kazmina [1; 2] and Kabuzan 
[3]. Since the 1960s, Russian science has increasingly developed indicators to 
assess the diversity of ethnic structures within populations. Presently, the ethnic 
mosaic index proposed by Eckel in 1976 [4] is commonly used for this purpose. 
It is worth noting that the term ‘ethnic mosaic index’ was previously introduced 
by Pokshishevsky in 1969 [5]. Initially, various formulas were suggested for cal-
culating the ethnic mosaic of cities and regions, but it was the index introduced 
by Eckel that made it possible to compare the national composition mosaic of 
populations across comparable territories [6].

The ethnic mosaic index (EMI) is calculated using the formula

where N is the number of nationalities represented in the region and ni is the share 
of the i-th nationality in the population of a region. 

It should be noted that this indicator was first proposed 20 years before Ekkel 
by Greenberg [7] for studying the linguistic diversity of populations and it was 
named the ‘index of ethnolinguistic fractionalization’. Subsequently, Greenberg 
had many followers, and this indicator became widely known in international 
science as the ‘ethnic fractionalization index’ ([8—11], etc.). This index is most 
commonly used to explore the relationship between the ethnic diversity of coun-
tries and regions and their economic development ([12—14], etc.). Russian econ-
omists have also embraced this research topic and use the same terminology for 
the index as proposed in international science ([15—17], etc.). 

This index is now frequently employed in ethnic geography and ethno-
demography to analyse the dynamics and complexity of the ethnic structure 
within populations of countries and regions. A graphical method of displaying 
changes in an indicator is often used for this. For example, Drazhanova [18] 
presents the results of calculating the index for 162 countries for a period span-
ning 1945—2013. Nemeth [19; 20] calculated the value of the index for Latvia 
from 1897 to 2011. Among domestic studies, one can note, for example, the EMI 
calculation of Dorofeeva and Savoskul [6] for several regions of Russia based on 
the results of population censuses between 1959 and 2002. The authors of this 
article also have experience in calculating EMI for long-time intervals (since the 
1897 census) for regions of Central Asia [21] and Crimea [22].

Attempts have also been made to display the dynamics of the index by region 
of the country using the cartographic research method, for example in the works 
[20; 23; 24]. The disadvantage of this technique is associated with the need for 
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developing cartographic material for each time interval. Yet there is also an ad-
vantage associated with the ability to identify spatial patterns and features of 
changes in EMI on the territory of the country.

Materials and methods

The information base for the study is data from censuses and population re-
cords in the territories of Estonia, Latvia and Lithuania, posted on the website 
Population Statistics of Eastern Europe and former USSR.1

Based on these statistical data, the Ethnic Mosaic Index (EMI) was calculated 
for all counties of Estonia, Lithuania, and statistical regions in Latvia for 2021. 
Additionally, the EMI was computed for five selected regions that represent eth-
nic contact zones which have existed for over a century: the three capitals of 
the Baltic states, as well as Latgale in Latvia and Ida-Virumaa in Estonia. These 
calculations were based on census and population records spanning from 1881 
to 2022.

Gorokhov [25] draws attention to two shortcomings of the EMI: 1) the vague-
ness of the range of values accepted by the indicator; 2) the implicit dependence 
of the indicator values on the number of nationalities registered in the region. The 
set of EMI values belongs to the interval from 0 to 1 – 1/N, where N is the number 
of nationalities registered in the region. Gorokhov proposes to normalize the EMI 
by the number of nationalities and thereby bring the set of indicator values to the 
range from 0 to 1. The author proposed to call such an indicator the ‘modified 
mosaic index’ (MMI). 

It is calculated as follows: MMI=EMI/(1 – 1 / N).
Due to its unique range of accepted values, the Modified Mosaic Index (MMI) 

is convenient for comparative analysis. However, its practical application presents 
challenges that are less common when assessing religious mosaics, where Gorok-
hov originally proposed the use of MMI. To begin with, it should be noted that in 
states and their larger regions, representatives of up to a hundred or more nation-
alities are usually included, resulting in minimal differences between the Ethnic 
Mosaic Index (EMI) and the Modified Mosaic Index (MMI). At the microregional 
level, there are challenges due to limited ethnic statistics and the arbitrary selec-
tion of nationalities. The limited number of nationalities taken into account has a 
minor impact on the EMI calculation since larger ethnic groups are always priori-
tized. However, their number significantly affects the value of the MMI, resulting 
in ‘jumps’ when comparing MMI across different years solely due to the number 
of ethnic groups considered. Therefore, due to the specifics of ethnic statistics at 
the microregional level, our study uses the EMI instead of the MMI.

1 Population statistics of Eastern Europe & former USSR, URL: http://pop-stat.mashke.
org/ (accessed 26.07.2023). 
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Garipov [26] notes that a significant drawback of B. M. Ekkel’s methodology 
is that it does not consider the ratio of indigenous to non-indigenous populations 
within national autonomies. For instance, the IEM (Index of Ethnic Maturity) can 
have equal values in national regions where the titular population clearly prevails 
or where the non-titular population numerically predominates. Taking this re-
mark into account, we have proposed a methodology based on the simultaneous 
analysis of the positive or negative dynamics of the IEM and the proportion of 
titular ethnic groups in the territories. 

The map, which presents the EMI value for the regions of Estonia, Latvia, 
and Lithuania for 2021, uses the EMI scale, which is most often employed in 
ethno-geographical studies. The primary thresholds for this gradation are EMI 
values 0.2 and 0.4. This EMI scale was used, for example, in works [27—30] 
and others. Formally, territories where the EMI is less than 0.2 can be classified 
as monoethnic, and those over 0.2 as ethnic contact zones (ECZs). However, 
due to the considerable number of counties in Estonia and Lithuania with an 
EMI value of less than 0.2, we proposed introducing an intermediate limit at 
EMI=0.1. This allows us to distinguish between truly monoethnic territories and 
counties with a slightly more complex ethnic structure (weakly pronounced eth
nic contact zone).

In our study of the dynamics of the Ethnic Mosaic Index (EMI) in long-stand-
ing two-component ethnic contact zones (ECZ), we observed a cyclical pattern 
in their development. This pattern enabled us to identify two primary phases in 
ECZ evolution, driven by changes in both EMI and the proportions of titular and 
non-titular populations in national territories. These phases are the growth phase 
(marked by an increase in EMI) and the dissolution phase (marked by a decrease 
in EMI). Since ECZ growth can result from increases in either titular or non-tit-
ular populations, we proposed distinguishing between ‘waves’ of titularization 
(growth in the share of titular ethnic groups) and detitularization (growth in the 
share of non-titular populations). This identification of phases and ‘waves’ in 
ECZ development enabled us to pinpoint the main stages of development for the 
five ethnic contact zones previously outlined, using a graph of EMI dynamics. As 
an additional characteristic, the graphs show changes in the proportion of titular 
peoples to facilitate the task of distinguishing between the waves of titularization 
and detitularization (before the establishment of republics — waves of indigeni-
zation and deindigenization).

Research results and discussion

Figure 1 shows the EMI value for the regions of Estonia, Latvia, and Lithu-
ania according to the results of the 2021 population census. The most ethnically 
diverse regions in Estonia are Ida-Viru County and the capital of the country Tal-
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linn (EMI over 0.4), in Latvia — the Latgale region (Russian name — Latgalia) 
and the capital of the country Riga (in these two cases EMI exceeds 0.6), in Lithu-
ania — Vilnius and the capital district (EMI over 0.4). These territories represent 
the most pronounced ethnic contact zones in the three Baltic states, each with a 
long history of development. Consequently, they were selected for the analysis of 
the Ethnic Mosaic Index (EMI) dynamics, specifically to highlight the stages of 
EMI development over a period exceeding a century. Only the capital county of 
Lithuania was excluded from this analysis due to the instability of the adminis-
trative boundaries of this region. Therefore, only the city of Vilnius was selected 
from Lithuania for the study.

Fig. 1. The value of the ethnic mosaic index by region in Estonia,  

Latvia and Lithuania based on the results of the 2021 population census

Figure 2 shows the dynamics of the EMI from 1881 to 2022 for the five iden-
tified ethnic contact zones, broken down by the stage of development of the ECZ 
and with an additional characteristic — a change in the share of titular ethnic 
groups. The most obvious waves of development of ECZ are observed in two 
ethnic contact zones of Estonia — Tallinn and Ida-Viru County.

https://publish.kantiana.ru/upload/medialibrary/365/sl7npvdh6fggo0qlfbqu5ppns581kta6/Terenina_Fig_1_eng.png
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Fig. 2. Dynamics of the ethnic mosaic index from 1881 to 2022 

in the five most pronounced ethnic contact zones  

of Estonia, Latvia, and Lithuania

In Tallinn, up until Estonia’s inclusion in the USSR, the share of the titular 
ethnic group increased, leading to a decrease in the EMI. This period of Tallinn’s 
ethnic history can be characterized as a phase of dissolution of ethnic contact 
zones during a wave of titularization of the population. Subsequently, up until 
Estonia regained independence, there was a decrease in the proportion of the 
Estonian population in Tallinn, leading to an increase in the EMI. This peri-

https://publish.kantiana.ru/upload/medialibrary/6c9/cpyjd9otgy0mdfyffwppmviq1caqnxte/Terenina_Fig_2_eng.png
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od can be seen as a phase of growth of ethnic contact zones during a wave of 
detitularization of the population. In the post-Soviet period, the capital’s ethnic 
contact zones once again entered a phase of dissolution during a wave of titula-
rization. However, this phase was interrupted for a short period (from 2014 to 
2020), when the share of Estonians in the capital temporarily decreased. This 
corresponds to the growth phase of the ECZ during a wave of detitularization of 
the population. After 2020, Tallinn returned to its usual post-Soviet dynamics of 
ethnic mosaic.

Ida-Viru County is currently the most Russian-speaking county in Estonia. 
According to the 2021 population census, Russians accounted for 73.2 % of the 
population, while Estonians were only 18.4 %. However, in the pre-war period, 
the proportion of Estonians here exceeded half of the population, albeit with 
slight growth occurring only during Estonia’s first independence period. As a 
result, until the 1960s, there was predominantly growth of ethnic contact zones 
during waves of detitularization of the population, with a brief interruption in the 
1920s—1930s when a temporary dissolution of ethnic contact zones occurred 
during a wave of titularization. But since the 1960s, the dissolution of ethnic 
contact zones has resumed during waves of detitularization. Despite efforts to 
increase the share of the titular ethnic group in the 1990s and certain years of the 
21st century, the dynamics of ethnic contact zones largely persisted in the post-
Soviet period, maintaining a trend of titularization-driven growth.

Two ethnic contact zones selected for analysis in Latvia, Riga and Latgale, 
despite their distinct geographical locations and diverse ethnic compositions, 
exhibit remarkably similar dynamics. This parallelism is attributed to Riga and 
Latgale following common trends in Latvia’s ethnic mosaic changes, albeit in 
a moderated manner without abrupt shifts, as noted in Nemeth’s research [20]. 
Prior to Latvia’s integration into the Soviet Union, both zones experienced dis-
solution phases during waves of population titularization. Subsequently, there 
was a period of growth in these zones during waves of detitularization. They 
approached the dissolution stage during this phase, but after the demise of the 
USSR, a wave of titularization reemerged. Currently, the dissolution of these 
zones is progressing, albeit hesitantly, with brief periods of detitularization ob-
served in the early 21st century. This developmental characteristic during this pe-
riod can be described as ‘phase instability’.

A different dynamic of EMI and the share of the titular population characte
rizes the capital of Lithuania. In Vilnius, until it received the status of the capital 
of Lithuania in 1939, the proportion of Lithuanians was extremely low. In the 
1920—1930s, the titular population of Vilnius was Poles, and the dissolution of 
the ECZ during this period was in their favour. It should be noted that some in-
consistency between the key dates of political history and the stages of develop-
ment of the ECZ on the graph is due to the lack of data on the ethnic composition 
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of the population at these moments and with the forced binding of the EMI to the 
years of population censuses. But it is obvious that already in the pre-war period 
in Vilnius, a rapid increase in the proportion of Lithuanians began, and the ECZ 
entered a growth phase on the wave of titularization, and in the second half of the 
20th century it began to dissolve on the same wave.

Thus, based on the analysis of the five examined ECZs, three main types of 
ECZ dynamics can be distinguished. The first type is typical of the capitals of 
Estonia and Latvia, as well as the Latvian region of Latgale. In this type, periods 
of growth and dissolution of the ECZ alternate on the ‘waves’ of titularization 
and detitularization of the population, depending on the political history of Es-
tonia and Latvia. The second type of ECZ dynamics is exemplified by Estonia’s 
Ida-Viru County, which experienced both phases of ECZ development during 
the ‘wave’ of detitularization of the population. The short-term ‘waves’ of titu-
larization during periods of Estonian independence did not bring about signifi-
cant changes. The third type, which includes both phases of ECZ development 
during waves of titularization of the population, is demonstrated by the capital 
of Lithuania.

The presented methodology also contains unsolved problems that arose due 
to the complex nature of the development of multicomponent ECZ. The tech-
nique was originally developed for two-component ethnic systems, where the 
dynamics of the EMI is directly related to changes in the ratio of the relative 
weight of two ethnic groups. In multicomponent ECZ, a change in the propor-
tion of one of the ethnic groups, even if it is the most numerous, is not the only 
factor in the dynamics of the EMI, since it is also influenced by a change in the 
ratio of other ethnic groups. Therefore, the maximum and minimum values of 
the EMI are not always associated with critical moments in the dynamics of the 
share of the titular ethnic group (the beginning of an increase or decrease in the 
share, crossing the line of 50 % of the total population). This scientific problem 
remains to be solved in subsequent studies. In general, the combination of the 
proposed methodology of the dynamics of EMI and changes in the proportion 
of titular peoples provides a new look at ethnic processes in multinational ter-
ritories, namely, through the prism of the staged development of ethnic contact 
zones.

Conclusions

During the study using the Ethnic Mosaic Index, five of the most pronounced 
ethnic contact zones in Estonia, Latvia, and Lithuania were identified, including 
all Baltic capital cities, as well as Ida-Viru County in Estonia and the Latgale 
region in Latvia. The prolonged existence of these ethnic contact zones allowed 
for the identification of development stages spanning over a century. The meth-
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odology for identifying these stages of ethnic contact zone development is based 
on simultaneous consideration of changes in the Ethnic Mosaic Index (phases 
of growth and dissolution of ECZ) and the positive or negative dynamics of the 
proportion of titular ethnic groups (waves of titularization and detitularization of 
the population).

As a result of the analysis, three main types of dynamics of ethnic contact 
zones were identified. The first type is represented by Tallinn, Riga, and the Lat-
vian region of Latgale. In this type, there are alternating periods of growth and 
dissolution of ECZ, driven by waves of titularization and detitularization of the 
population, depending on the political history of the countries. The second type 
of dynamics was demonstrated by Ida-Viru County in Estonia, which has experi-
enced both phases of development of the ECZ during the wave of detitulisation 
of the population, which was not reversed by the short-term waves of titulisation 
during periods of Estonia’s independence. The third type of dynamics, represent-
ed by Vilnius, includes both phases of ECZ development (growth and dissolu-
tion) on a wave of titularization of the population.

The study was supported by the Russian Science Foundation within project  

№ 23-17-00005 “Ethnic contact zones in the post-Soviet space: genesis, typology, conflict 

potential”.
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