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There was a bias in the thematic structure of research towards individual scientific fields in the USSR. The dynamics of the disciplinary structure of scientific research in the post-Soviet countries over the course of 30 years is analysed. The analysis shows that there are significant differences between the post-Soviet countries in the degree of specialisation/diversification of the disciplinary structure of scientific research. Countries that have fundamentally reformed their academic systems (Lithuania, Estonia, Latvia, and Kazakhstan) have the most diversified disciplinary profile. In the other countries, the structure of scientific research remains specialised, and in most of them it has decreased over time. All countries surveyed specialise in physics, but the share of publications in social sciences and humanities is also increasing.

1. Introduction
One of the characteristics of science in the last decades of the USSR was the shift of its thematic structure towards individual scientific fields. This was caused both by the need to serve the ideology of maintaining the political system of the country, and by the need to strengthen and develop the military-industrial complex (MIC). Research for the needs of the MIC occupied a huge place in the system of academic science (Nesvetailov, 1995; Piskunov & Saltykov, 1992) and accounted for about 75% of all resources (Graham, 1992; Graham & Dezhina, 2008; Piskunov & Saltykov, 1992). The most developed and internationally competitive were physics, mathematics, and chemistry, which were both useful to the MIC and the least influenced by ideology. At the same time, the social sciences and humanities were in a more difficult position. These scientific fields were not recognised as a priority for the state and the economy, so they received significantly fewer resources and were under strong ideological pressure from the state. As a result, the social sciences and humanities fields were less competitive. After the collapse of the USSR, the countries that were part of it went through complex processes of political, economic and social transformation. Their academic systems were also underwent a period of great change, as a result of which they were affected by multidirectional forces. 

On the one hand, the residual influence of the Soviet system of science management persisted, which still manifests itself as a path-dependency (Karaulova et al., 2016; Klochikhin, 2012; Radosevic & Yoruk, 2014). The essence of this effect is that, despite new conditions, old processes and practices are reproduced through inertia. The disciplinary structure of research can also be reproduced through inertia. In particular, in many post-Soviet countries, the Academy of Sciences is still the main or one of the main producers of scientific knowledge (Lovakov et al., 2022), largely reproducing the same structure of research institutes that existed at the time of the collapse of the USSR. In some countries, not only the structure, but also the style of science management still exists, which significantly complicates research work, especially in the social sciences (Jonbekova, 2020).

On the other hand, many post-Soviet countries have significantly transformed their academic systems. Universities have become an important producer of scientific knowledge in the post-Soviet space. Estonia, Latvia, Lithuania, Georgia and Kazakhstan have carried out the most radical reforms, abolishing their academies of sciences in the form in which they existed during the Soviet period. In these countries, the Academy of Sciences has become a club of scientists, and its subordinate research institutes have been integrated into universities or have become independent. In other countries, the Academy of Sciences still has a status more or less similar to that of the Soviet period, but in most of them universities are actively involved in scientific research (Lovakov et al., 2022). Three groups of countries can be distinguished. (1) Countries with a dominant university sector, where the vast majority of publications are affiliated with universities, while the research sector makes a small contribution (Estonia, Georgia, Kazakhstan, Latvia, and Lithuania). (2) Countries with a dominant research sector, where research institutes produce a much larger share of output than universities (Armenia, Azerbaijan, and Tajikistan). (3) Countries with roughly equal sectors, where the university and research sectors produce roughly similar shares of research output (Belarus, Moldova, Russia, Ukraine, and Uzbekistan). In some countries, special government measures have been implemented to develop scientific research in universities. The development of scientific research in the university sector can contribute to a more balanced development of science in terms of disciplinary structure, as universities represent a wide range of scientific disciplines and fields in the form of faculties and departments. The accession of Estonia, Latvia, and Lithuania to the European Union has opened up new opportunities for training, collaboration and research funding in all scientific fields.

Thus, for almost thirty years, science in the post-Soviet countries has been under the influence of various forces that have affected its disciplinary and thematic structure in different ways. This study aims to find out how the disciplinary structure of scientific research in the post-Soviet countries has been transformed and also to what extent each of these countries has been able to overcome the disciplinary specialisation of science that it inherited after the collapse of the USSR.

2. Data and Method
For the analysis, the InCites database was chosen, which is an analytical tool of the Web of Science (WoS) database. The three indexes used in the study (SCIE, SSCI, and AHCI) reflect the most authoritative journals in the world, making it possible to analyze the strongest part of the country's scientific research. The advantage of the InCites data is the ability to use the Citation Topics classifier to separate publications by scientific field. This is a three-level system for classifying publications, grouping them into clusters based on citations. This classification has several advantages: 1) each article is classified, not the journal; 2) each publication relates to only one scientific field; 3) the classification is based on of the cited literature, and not on the opinion of an expert or editorial board. The classification has three levels: 10 fields at the macro-level, 326 fields at the meso-level, and 2457 fields at the micro-level. The macro- and meso-level fields were used in this study.

For each of the 15 post-Soviet countries, data on the number of affiliated publications (article and review types) in each research field at the macro- and meso-levels were downloaded from the InCites database. A publication was considered affiliated with a country if at least one affiliation of at least one author was associated with that country. The full counting method was used. Since the analysis of the disciplinary structure of research is based on the calculation of the shares of publications in different disciplines, interpretable results can only be obtained if there are a significant number of publications in different fields. Three countries (Kyrgyzstan, Tajikistan, and Turkmenistan) with a low number of publications were excluded from further analysis.

The Activity Index (AI) was used to analyze the disciplinary profiles of countries. This is a well-known and frequently used measure of the disciplinary specialization of countries (Aksnes et al., 2014; Li, 2017). he AI is defined as the ratio of the share of publications in a given field in the total volume of publications of the country to the share of publications in the same field in the total volume of publications of the world. The value of AI > 1 means that the share of publications in this field in the country is higher than the share of such publications in the world, i.e. the country "specialized" in this field, and AI < 1 means that the share of publications in this field in the country is lower than the share of such publications in the world. AI can take values from 0 to infinity. Values from 1 to infinity correspond to a situation where the country "specializes" in a particular field, and values from 0 to 1 correspond to a situation where the country "does not specialize" in that field. Thus, the distribution of AI is not symmetric, which makes it difficult to visually perceive and interpret. This problem can be solved by transforming AI into an alternative symmetric indicator - the Relative Specialisation Index (RSI), which is calculated as (AI - 1)/(AI + 1) and takes values from -1 to +1. Positive values indicate that the country has a larger share of publications in this field compared to the world, and negative values indicate that the country has a smaller share of such publications. A value of zero means that the country's share of articles in the field among the country's publications is equal to the share of such publications in the world. If there are no articles in a particular field, a RSI value of -1 has been assigned.

In order to quantify the degree of concentration/diversification of the country's disciplinary profile, the Gini coefficient, a well-known and frequently used indicator of concentration, was calculated based on the AI values of each individual field (Abramo et al., 2018, 2022). Since our study examines the dynamics of the thematic structure of research in countries, which becomes more diverse and balanced over time, it is more logical to speak not of the concentration of the country's disciplinary profile, but of its diversification and balance. For this reason, we will not analyse the value of the Gini coefficient itself, but its inverse transformation, calculated as 1 - the Gini coefficient. In this case, higher values indicate the diversification and balance of the country's disciplinary profile, while low values will indicate its concentration and imbalance.

3. Results
The values of the indicator of the balance of the disciplinary profile of the post-Soviet countries, calculated for the research fields at the macro- and meso-levels, are shown in Figure 1. The post-Soviet countries differ significantly in the degree of balance in the disciplinary profile. At the macro-level, Lithuania and Estonia have the most balanced disciplinary profile. Latvia and Kazakhstan have a slightly less balanced profile. The other post-Soviet countries have a much less balanced disciplinary profile, with publications are less evenly distributed across fields than in the world. The hierarchy of countries according to the balance of the disciplinary profile at the meso-level roughly repeats the hierarchy at the macro-level. However, in all post-Soviet countries there is a significant difference in the balance of the profile depending on which level of scientific fields is considered. At the meso-level, the profile of all post-Soviet countries is much less balanced than at the macro-level. This means that even countries with a relatively balanced profile at the level of major fields have smaller fields within the major fields that are either not developed at all or are underdeveloped.


Figure 1: Indicator of balance (1—Gini coefficient for AI) of the disciplinary profile of countries, which was calculated for research areas of the macro- and meso-level.


The post-Soviet countries differ in the pattern of the dynamics of the balance of disciplinary profiles indicator (Figure 2). In Armenia, Belarus, Georgia, and Moldova, the level of balance of the disciplinary profiles is relatively low throughout the period analysed. In the other countries, it increases over time. However, the countries differ both in the starting point and in the dynamics of the growth of the disciplinary profile. The largest increases are observed in Kazakhstan (from 0.41 to 0.71 at the macro-level and from 0.13 to 0.40 at the meso-level), Azerbaijan (from 0.38 to 0.56 at the macro-level and from 0.11 to 0. 20 at the meso-level), and Lithuania (from 0.45 to 0.67 at the macro-level and from 0.20 to 0.45 at the meso-level). Estonia shows only a slight increase in diversity, but has the most balanced profile over the period. The remaining countries show a moderate increase in their balance.

In order to understand the dynamics of individual fields, the RSI value was calculated for each of them for 6 periods (Figure 3). Absolutely in all post-Soviet countries there is an increase in this indicator in the social sciences and humanities. The share of publications in the social sciences increased most in Lithuania, Latvia, Azerbaijan, and Kazakhstan. However, despite the increase, it remains relatively low. Only in Estonia, Lithuania, and Kazakhstan the share of publications in the social sciences in the total number of publications in the country for 2016-2021 is equal to or slightly higher than the share of such publications in the world. In other countries, this share is lower than the world share. The lowest values are observed in Belarus, Ukraine, and Armenia. The share of publications in humanities increased most in Lithuania, Estonia, Kazakhstan, Moldova, Uzbekistan, Ukraine, and Russia. However, in most post-Soviet countries, the share of the humanities remains relatively low. Only in Estonia, Lithuania and Kazakhstan it is equal to or higher than the world share. At the same time, only in Estonia the share of the humanities is significantly higher than in the world. The share of articles in clinical and life sciences also increased in all countries except Uzbekistan. Growth was particularly strong in Moldova, Georgia, Kazakhstan and Latvia, but in all post-Soviet countries the share of publications in this field is still lower than in the world.
Figure 2: Dynamics of the balance indicator (1—the Gini coefficient for AI) of the disciplinary profile of countries, which was calculated for macro- and meso-levels.



Figure 3: Dynamics of RSI for macro-level research areas.



With the exception of Kazakhstan and Lithuania, the share of publications in physics is increasing in all countries of the post-Soviet space. The specialisation of research in the physics continues to increase, despite the general diversification. At the same time, the shares of publications in other natural sciences are declining. The share of publications in chemistry has decreased in absolutely all post-Soviet countries.

4. Conclusion
Despite the common past, there are significant differences between the post-Soviet countries in the degree of specialisation/diversification of the disciplinary structure of scientific research. Two groups of countries can be distinguished. The first group consists of Lithuania, Estonia, Latvia, and Kazakhstan, which have a relatively diversified disciplinary profile. The second group consists of the remaining countries, where the structure of scientific research remains more or less unbalanced, i.e. research is specialised in certain fields. Interestingly, all four countries with the most disciplinary balanced science are countries that have fundamentally reformed their academic systems. In particular, they have radically reformed their Academies of Science and universities have become the main producers of scientific research (Lovakov et al., 2022). At the same time, the countries with the least diversified profiles (Armenia, Moldova, and Azerbaijan) are also among those with a dominant research sector (Lovakov et al., 2022). Perhaps the active reform of academic systems and the development of scientific research in the university sector have helped to overcome the path-dependency effect and stimulate the development of scientific research in a more diversified range of scientific fields and disciplines.
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