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Abstract. The article analyses the institutional landscape of doctoral education in the Soviet Union in the last years of its
existence as well as in the countries of the post-Soviet space. We describe the practice of academic personnel training in
the post-Soviet countries, highlighting the general characteristics determined by the Soviet legacy, along with the unique
patterns of the countries. The empirical base of the study is formed by the Soviet Union archival statistical data, legal
acts, and data of the statistical services, ministries, and departments of the post-Soviet countries. Statistical analysis is
used to assess the institutional structure and scale of the postgraduate schools in the considered countries. The research
reveals that most of the post-Soviet countries have preserved the features of the Soviet postgraduate school, while very
few countries have created models of institutional structure with a fundamentally different configuration of doctoral
education in comparison with the Soviet Union.
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M. U. Comnuxkoea

HHcmumym UHCMUMYYUOHATIbHbIX ucciedosanull HAYUOHAIbHO20 UCCNe008AMENbCKO20 YHUsepcumema
«Boicuas wikona sKoHoMUKUY

Poccus, 109028, Mockea, Ilokposckuti 6ynveap, 11
msotnikova@hse.ru

Annomayus. B ctarbe aHaIM3UpyeTCs MHCTUTYMOHAIBHBIH anamadT aciupanTypbl CCCP nocneHux J1eT CynecTBo-
BaHUS, a TAKXKE CTPaH MOCTCOBETCKOTO IMPOCTPAHCTBA COBPEMEHHOCTH. B paboTe onmchIBaeTcsl MPaKTHKA MOATOTOBKU
Hay4YHBIX KaJJpOB B CTPaHaX IIOCTCOBETCKOTO POCTPAHCTBA, BBIJICIISIOTCS 00IINE XapaKTePHCTHKH, 00yCIIOBICHHBIC HACIIC-
JTUEM COBETCKOM CHCTEMBI, 1 0COOEHHOCTH MOJIENEH OTACTBHBIX CTpaH. DMIIMPHIECKYT0 6a3y HCCIieoBaHNS (POPMHUPYIOT
apxuBHbIe cTatuctnueckue ganapie CCCP, HopMaTHBHO-IIPAaBOBBIE aKThI M JAHHBIC CTATUCTHYECKUX CITYKO, MUHUCTEPCTB
1 BEZJOMCTB ITOCTCOBETCKUX CTpaH. C IOMOIIBIO CTATUCTHYECKOTO aHAIN3a OCYIECTBIISIETCS OLIEHKA MHCTUTYIHOHAIIBHON
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CTPYKTYPBI 1 MACIITAOOB ACMIUPAHTCKUX IIKOJI, BBIOPAHHBIX JJIS HCCIIEIO0BAaHHS cTpaH. KITFo4eBbIM OrpaHHYeHHEM SBIIS-
ercs Ae(pUIHUT HEOOXOIUMBIX JUIsS aHAJIN3a CTATUCTHYECKHUX JJAHHBIX ¥ HOPMaTHBHO-TIPABOBBIX aKTOB IO psiAy cTpaH. B
pe3yJbTaTe HCCIIEI0BAHNS BBISBIICHO, 4TO OOJIBIIMHCTBO IOCTCOBETCKUX CTPAH COXPAHSIOT YEPTHI COBETCKOM aCIIMPAHTY PhI
o ceit jieHb. [Ipu aToM Ha oOwem one BeiesnsitoTest crpansl [pubantuky, a Taxoke ['pysus n Kazaxcran, ybn Mozienu
WHCTHTYIIHOHAIBHOTO YCTPOMCTBA KapAMHAIBHBIM 00pa30oM OTIHYaroTCs oT Monenu actiupaaTypsl CCCP.
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Introduction

The institution of doctoral education is the main
mechanism for raising new faculty and researchers in
many countries [4, 12, 55]. Considering the constant
changes in the characteristics of the higher education
sector and the emergence of new challenges, univer-
sities have been constantly struggling to find an op-
timal model for the doctoral education organization.
To reach higher or faster development in the context
of globalization and internationalization copying the
models of doctoral education by some countries is not
a rare phenomenon. For instance, the Russian mod-
el of doctoral education was initially borrowed in the
19th century from Germany; in the 20th century, doc-
toral education formation in Eastern Europe, China,
and Mongolia was largely based on the institution-
al solutions from the Soviet model, and today, many
countries keep copying the standards of the US high-
er education system [4, 14, 30].

In the Soviet Union, within the framework of
a common scientific and educational space that united
all 15 republics, the doctoral education proceeded ac-
cording to a single model, largely colored by the fact
that the higher education and academic sectors func-
tioned as autonomous parts. At the same time, consid-
ering the size of the Republics and the role of the sci-
entific and educational sectors under the centralized
planning, the scale and implementation of the train-
ing could differ significantly. To what extent do the
current doctoral education systems of the post-Soviet
countries retain the features of the Soviet model, and
have they become the subject of institutional changes
and the choice of a new path with an orientation to-
wards other models?

The aim of the paper is to describe the practice of
doctoral education in the countries of the post-Soviet
space, highlighting the general characteristics in con-
nection with the legacy of the Soviet system, as well
as the specific features of the models. Comprehension
of doctoral education process is essential to answering
more complex and fundamental questions. We explore
two issues in the study: (1) how the process of doctoral

education was organized in the Soviet Union and (2)
What are the similarities and differences between
modern models of doctoral education in post-Sovi-
et countries?

The article is divided into two parts. The first
part provides a general description of the Soviet mod-
el with a brief statistical overview of the doctoral
(PhD/Aspirantura') students’ training before the col-
lapse of the Soviet Union, in the context of organi-
zational types and individual republics. The second
part represents an overview of the current situation
in post-Soviet countries, using statistical indicators
on the admission, graduation and defense of doctoral
students (also through the types of organizations) and
a comparison of modern doctoral education models in
post-Soviet space.

Table 1
Terminology for a better
understanding of the article.

Tabnuya 1
TepMuHOJIOTHSI LIS JIYYIIETO
MOHUMAHUS CTATHH.

Doctoral education (8 level programs)
Doctoral Qualification . .
education models programs Utaliicetonicb ey
System | PhD degree (DPhil,
(Single-level PhD programs | D.Lit, D.Sc, LL.D, Doc-
system) torate or similar terms)
System II Aspirantura + | Kandidat nauk + Doktor
(Two-level
Doktornatura nauk
system)
System I11 PhD programs PhD degree (0? similar
(Hybride) or Aspirantura |terms) or Kandidat nauk
Y + Doktornatura + Doktor nauk

Source: compiled by the author.
Hemounuk: cOCTaBICHO aBTOPOM.

'For a better understanding of the article see Table 1 with the
terminology.
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International context:
trends and problems

Any institution of doctoral education is a funda-
mental element of the scientific and higher education
sectors, because of academic (scientific and pedagog-
ical) personnel training [7, 18, 37]. An increase of the
research component in doctoral education (against the
background of changes in the functions and role of
the research in the knowledge economy, the orienta-
tion of this training towards wider labor markets), as
well as the strengthening of state supervision, in rela-
tion to the doctoral education are the key global trends
that have been observed in different countries recent-
ly [7, 18, 29].

Influenced by globalization and the massification
of higher education, as well as the internationaliza-
tion of academic degrees, the landscape of doctoral
schools has changed cardinally over the past few de-
cades around the world [7, 29, 43, 44]. Transformation
processes have led, among other things, to an aggra-
vation of the old problems and the emergence of new
ones: there is an academic personnel overproduction
[15, 25], low quality of doctoral education [7, 15], and
a high dropout rate in the doctoral schools [20, 29, 52].
Hence, many countries have recently undertaken a
number of reforms aimed at overcoming these issues
[25, 39, 48].

Although the format of doctoral education differs
from country to country, the majority of the problems
listed above accompany the traditional ‘unstructured
models of mentoring’ [21, 40, 48]. To address them,
some countries have already switched to the so-called
‘structured’ model, which was formed at research uni-
versities in the United States, where a significant part
of the doctoral qualification programs had an educa-
tional component (lectures, practical courses, train-
ing, etc.) [13, 53]. Within the framework of the model,
a doctoral student follows an individual curriculum.
Its progress is monitored not only by the supervisor,
but also by the entire department [48]. The transition
to such ‘structured’ programs helps institutions to
cope with the previously identified problems [25, 39].
Nowadays, the transition to ‘structured’ mentoring,
with a significant teaching component is also under-
way in Germany — the ancestor of the unstructured
model® of doctoral education [13, 15]. Such a reorga-
nization of the doctoral landscape took place under
the influence of the knowledge economy growing role

2 The unstructured German model of doctoral education is
otherwise called the “apprenticeship model” and, unlike the structured
model, focuses mainly on research than teaching and involves
supervision by a single mentor and project funding (ad hoc funding from
projects) [13].

and changes in the labor market, namely, in connec-
tion with the necessity to train specialists for a wid-
er range of market areas rather just for the academic
sector [22, 36].

General history of doctoral education
during the Soviet period

The Soviet and later — the Russian (up to 2013),
model of doctoral education was organized accord-
ing to the German model, where the main component
was the research rather than the education. In partic-
ular, within the framework of such a model, the re-
search was carried out under the guidance of one sci-
entific supervisor, so the responsibility for the quality
of the doctoral education was shared between the stu-
dent and his supervisor [13, 21, 38]. The starting point
for the modern Russian doctoral system can be con-
sidered to be 1925 when the first postgraduate study
appeared at the People’s Commissariat for Education
of the RSFSR: the thesis preparation was carried out.
The Soviet Union adopted a two-level system of ac-
ademic degrees from Germany: thus, in addition to
the aspirantura (the level equivalent to PhD level), the
doctoral one (Doctorantura — the second-degree lev-
el) started in 1934 [11]. Therefore, the following struc-
ture of higher education had historically developed
in the Soviet Union: a specialist’s degree (five-year
training program in the vast majority of areas), fol-
lowed by a two-level system of academic personnel
training — aspirantura and doktornatura. Upon grad-
uation, postgraduate students were awarded ‘kandidat
nauk’ and ‘doctor nauk’ degrees. The requirements for
the system, in terms of awarding academic degrees,
as well as the defense of aspirant and doctoral thesis,
were assigned by the Higher Attestation Commission
(VAK). Nowadays, this role remains with the Higher
Attestation Commission in Russia and a number of
other post-Soviet countries [54]. The training of doc-
toral students was carried out most actively at uni-
versities despite the isolation of the educational sec-
tor from the research one, where doctoral programs
were the main source of highly qualified academic
personnel in the Soviet Union. By 2013, in Russia, the
shift became even more noticeable: about 90% of as-
pirant students were studying at universities. [1-3; 17].
Massification of doctoral schools and, as a result, an
overproduction of the academic personnel, low quali-
ty of training, lowering of requirements for applicants
and students, as well as weak scientific supervision
were the main problems of the Soviet Union doctor-
al system in the last decades of its history [32, 34, 47,
49, 51]. Many of these problems are still inherent in
the modern Russian doctoral system.
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The current situation
in post-Soviet space

Over time, in the context of globalization and in-
ternationalization, education models are becoming
more and more similar to each other [19, 57]. This
phenomenon is called an institutional isomorphism.
Most commonly institutional isomorphism contributes
to easier integration into the international community.
Institutional convergence is determined by many fac-
tors. For example, a significant prerequisite for insti-
tutional isomorphism in the higher education sphere is
the international rankings of universities, which deter-
mines the prestige and financial well-being of educa-
tional institutions [46]. The phenomenon of ‘path de-
pendency’, which explains the connection and depen-
dence of the current set of decisions on the decisions
that were made in the past, can largely prevent institu-
tional isomorphism and internationalization of the na-
tional higher education system [5, 24]. The backward-
ness of higher education systems in post-Soviet coun-
tries can be explained by this phenomenon: nowadays
the prevailing majority of post-Soviet countries retain
the key features of the Soviet system of higher educa-
tion. For example, plenty of them is characterized by
a high level of centralization [6, 33]. Although high-
er education in the Soviet space was almost homo-
geneous, the level of Soviet heritage influence varies
from country to country: the Baltic countries have dis-
tanced themselves from the Soviet model. The Baltic
region universities have a higher level of autonomy
than other countries of the post-Soviet space. There
are several reasons: (1) the Baltic countries were un-
der the influence of the USSR for a shorter period of
time (50 vs 70 years); (2) unlike other countries, the
Baltic countries were allowed to use their national lan-
guage in education [33].

Furthermore, the significant path dependency in-
fluence on the post-Soviet countries can be evidenced
by the institutional gap between the science and high-
er education sectors: the Soviet system was charac-
terized by a clear separation of teaching and research
activities. Thus, all fundamental research was main-
ly carried out by research institutes at the National
Academies of Science, research and development - in
specialized industry institutes, while universities were
mainly focused on training personnel [26, 41].

After the USSR collapsed, the former Soviet re-
publics found themselves in a difficult situation: in the
face of uncertainty and the new socio-economic real-
ity, they had to recreate the system of higher educa-
tion by themselves. They had two options: to create
a prototype of the Soviet model or fundamentally re-
form the system [6]. It can be assumed that structural

changes in the 1990s — early 2000s in higher educa-
tion led to the emergence of the “institutional trap”
effect analogue: after the USSR collapse, universities
were able to adapt to new institutional conditions in
a way that they could survive in the short term; at the
same time, there were precisely these adaptive trans-
formations that created barriers to the institutional
development in the long term [26]. Despite the fact
that the prerequisites for changes were the same for
all post-Soviet countries, institutional isomorphism
in higher education varies from country to country.
Besides, the reform of higher education national sys-
tems in the post-Soviet countries took place with dif-
ferent speeds and outputs. Further analysis helps to
clarify and compare doctoral education models in the
Soviet Union and post-Soviet countries.

Methodology

The empirical base of the study is formed by the
Soviet Union archival statistical data, legal acts and
data of the statistical services, ministries and depart-
ments of the post-Soviet countries. This paper is based
on the comparative analysis using frequency analysis
of statistical data. Statistical analysis is used to assess
the institutional structure and scale of the postgradu-
ate schools in the considered countries. The key lim-
itation is the lack of statistical data and legal acts nec-
essary for analysis for a number of countries.

Doctoral education at the end
of the Soviet period: a portrait
in the mirror of statistics

In the late 1980s, there were almost 100,000 as-
pirant students in the Soviet Union. The largest en-
rolment (among all the Soviet republics) was in the
RSFSR: up to 70,000 aspirant students in 1988 (Fig. 1).
The RSFSR was closely followed by the Ukrainian
SSR (13% of the enrolment), the Byelorussian SSR
and the Uzbek SSR (3% respectively). Aspirant stu-
dent graduation had a similar distribution: about 70%
of the Soviet aspirants’ graduation was formed by the
RSFSR, 14% — by the Ukrainian SSR, and 3% — by
Byelorussian and Uzbek SSRs respectively.

At the same time, there were about 2 aspirant stu-
dents per 100 higher education students in most re-
publics (RSFSR, Armenian SSR, Byelorussian SSR,
Georgian SSR, Latvian SSR, Ukrainian SSR and
Estonian SSR), while in the others — about 1.

The institutional landscape of doctoral education,
established by the end of the 1980s, was characterized
by a significant predominance of the research sector:
in all Soviet republics, in terms of aspirantura, the
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Figure. 1. Admission, enrolment, and graduation of aspirant students in the Soviet Union and its republics
in 1988, people. Source: the author. The Russian State Archive of the Economy, f. 1,582, series 70, cases 5,225.

PucyHok 1. YncneHHoCTb NpueMa, KOHTMHIreHTa 1 Beinycka acnupaHTtoB B CCCP 1 coBeTckux pecnyonmkax
3a 1988 r., yen. MICTOYHUK: COCTaBIEHO aBTOPOM Ha OCHOBE AaHHbIX M3 POCCUINCKOro rocygapCTBEHHOMO apxmsa
akoHomukm, ®. 1582, On. 70, . 5225.

number of research institutes exceeded the number of
higher education institutes by several times (Fig. 2).
Aspirantura in universities had a larger output
than in research organizations, despite the fact that
the number of research institutes having aspiran-
tura programs was more than twice the number of

universities: 1,402 research institutes and 619 univer-
sities in 1988. In general, in the Soviet Union, 6 out
of 10 aspirant students studied at universities. What is
more important, the total distribution was largely in-
fluenced by the RSFSR: in the other Soviet republics
the situation was heterogeneous (Fig. 3).
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Figure 2. Organizations with postgraduate programs in the Soviet Union and its republics, by research and
educational sectors in 1988". Source: the author. The Russian State Archive of the Economy, f. 1,582, series 70,
cases 5,225.

PucyHok 2. PacnpegeneHune opraHu3aumi, oCyLLeCcTBAAOLWNX NOATOTOBKY aCnnMpaHToB, MeXAy Hay4YHbIM
1 obpasoBaTenbHbiM cekTopamu B CCCP 1 coBeTckux pecnybnukax 3a 1988 r. IcTouHMK: cocTaBneHo aBTOpOM
Ha OCHOBE [@aHHbIX N3 POCCUNCKOro rocyaapCcTBEHHOrO apxuea akoHoMukm, ®. 1582, On. 70, 0. 5225.
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Figure 3. Aspirant students’ enrolment by research and educational sectors in the Soviet Union and its republics
in 1988, %. Source: the author. The Russian State Archive of the Economy, f. 1,582, series 70, cases 5,225.

PucyHok 3. PacnpegeneHve KOHTUHIeHTa acnMpaHTOB MeXy HayYHbIM 1 06pa3oBaTenbHbIM CeKTopamm
B CCCP un coBeTtckux pecnybnukax 3a 1988 r., %. IcTOYHUK: cOCTaBNEHO aBTOPOM Ha OCHOBE AaHHbIX
n3 Poccumnckoro rocygapcTtBeHHOro apxmea akoHomuku, ®. 1582, On. 70, . 5225.

"The line shows the scale gap.
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Aspirant students defended their theses primari-
ly in the research and educational sectors, replenish-
ing the academic staff in the research institutes and
universities. ‘Inbreeding’ — post-graduate retainment,
was widespread in the universities: at first, due to the
aspiration to keep the best graduates of higher educa-
tion programs for aspirantura, and further, for teaching
and other academic activities [31, 56]. Aspirant students
from research institutes frequently continued their ca-
reers in the institute. Movements between various orga-
nizations, even within the same republic, were relative-
ly rare and were mostly associated with certain tasks
that were associated with the needs of the industry (im-
plementation of large projects, creation of new insti-
tutions, support of scientific development in existing
organizations). Personnel mobility between the Soviet
republics was practiced even less frequently: academ-
ic staff was associated with the research issues at the
all-Union level or in the implementation of certain ele-
ments of state policy (for instance, industrial develop-
ment in a particular republic, the defense issues, etc.).

The share of the thesis defence in the total grad-
uation in 1988 was not high, both at the Union lev-
el and in the particular republics. The highest total
rate of thesis defence was in the RSFSR — 19%, in the
Ukrainian, Kazakh and Byelorussian SSRs — 14%,
11% and 10%, correspondingly; the lowest rate was
in the Georgian (1%), Kyrghiz (1%), Armenian (2%),
Turkmen (3%) and Azerbaijani (3%) SSRs. In the
Soviet Union, on average, the rate was 16%, while the
share of thesis defence in graduation from universities
was almost three times higher than the one from the
research institutes (21% and 8%, correspondingly). At
the same time, the rate varied from republic to repub-
lic. The thesis defence distribution in the research and
educational sectors is even more interesting. In 1988,
the majority of the thesis defence in the Azerbaijani
and Moldavian SSRs was connected with the research
sector, while in the other republics — with the higher
education sector (with the exception of the Georgian
SSR, where the thesis defence cases were evenly dis-
tributed across 2 sectors) (Fig. 4). On average, in the

Azerbaijan SSR
Moldavian SSR
Georgian SSR
Estonian SSR
Tajik SSR
Lithuanian SSR
Uzbek SSR
Kazakh SSR
Byelorussian SSR
Armenian S5 _ IEREERE O Y I
! USSR :
T R A R
Ukrainian SSR
Turkmen SSR
Latvian SSR
Kirghiz SSR
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Share of defence cases in research institutes in the total number of defence cases by sector

B Share of defence cases in universities in the total number of defence cases by sector

Figure 4. Thesis defence cases of aspirant students by the research and educational sectors in the Soviet Union
and its republics in 1988, % (the defence rate in research institutes and universities in the total number of thesis
defence cases by sector). Source: the author. The Russian State Archive of the Economy, f. 1,582, series 70,
cases 5,225.

PucyHok 4. PacnpegeneHue 3awmuT AuccepTaLMoHHbIX paboT acnupaHToB MeXAY Hay4HbIM
n obpasosartenbHbiM cektopamm B CCCP 1 coBeTckux pecnybnukax 3a 1988 r., % (gonsa sawmt B HAW 1 Bysax
oT obuyero ymcna 3awmT nNo cektopam). ICTOYHUK: cOCTaBIEHO aBTOPOM Ha OCHOBE AaHHbIX U3 POCCUMINCKOro
rocyapCTBEHHOro apxuea akoHomuku, d. 1582, On. 70, O. 5225.
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Soviet Union, the research sector accounted for 18%
of the total thesis defence cases in 1988. The largest
gap between the sectors was in the Turkmen, Kyrgyz
and Latvian SSRs: there were no thesis defence cases
in the research sector at all.

Divergence of Models in Post-Soviet
Countries'

During the period of the Soviet Union, the oppor-
tunities for independent educational policy implemen-
tation at the Union Republics’ level were very limited.
After the Soviet Union collapse, newly appeared in-
dependent countries chose different models of high-
ly qualified doctoral education despite the common
Soviet legacy. In this regard, the following part of the
article focuses on the analysis of the doctoral institute
in the modern post-Soviet landscape in terms of the
institutional and organizational aspects.

The scale of the doctoral institution

In comparison with the Soviet period of the late
1980s, the number of doctoral students has increased
in some of the post-Soviet countries. Russia is still the

leader in the number of doctoral students — 84 thou-
sand people, followed by Ukraine — 25 thousand peo-
ple, Kazakhstan — 6 thousand people and Belarus — 5
thousand people. Uzbekistan dropped out of the lead-
ers — the number of Doctoral students decreased to 2
thousand people in recent years. (Fig. 5). In addition,
relative to the Soviet Union, the number of doctoral
students per 10 thousand people has also increased in
post-Soviet countries. For instance, Estonia had about
18 doctoral students per 10 thousand people in 2019,
Latvia and Lithuania — 10 and 11; Russia, Ukraine,
Belarus and Moldova — had about 5-6 doctoral stu-
dents, the other countries — 2—4.

Comparing the doctoral institution and the high-
er education sector, it can be seen that, in 2019, there
were about 5 doctoral students per 100 bachelor
and master students in Estonia; in Moldova, Latvia,
Georgia — about 3; in Russia, Ukraine and Belarus —
2, while in the other post-Soviet countries — about 1.
The lowest rate is in Lithuania — 0.3 doctoral students
per 100 bachelor and master students.

At the same time, the trends in doctoral edu-
cation are quite diverse: in Azerbaijan, Belarus and
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Figure. 5. Enrolment, admission and graduation of doctoral students in the post-Soviet countries in 2019, persons.
Source: the author. Databases of National Statistical Agencies and Committees of post-Soviet countries.

PucyHok 5. YucneHHOCTb KOHTUHIeHTa, NpMemMa v BbllyCcka acnnmpaHToB B NOCTCOBETCKMX cTpaHax B 2019 r,,
yen. cToYHMK: cocTaBneHo aBTOPOM Ha OCHOBE MHAOpMaLnnM U3 6a3 AaHHbIX HALNOHAMNbHbLIX CTaTUCTUYECKUX
areHTCTB M KOMUTETOB NOCTCOBETCKMX CTPaH.

"In this section, the term ‘doctoral’ means (PhD or Aspirantura

(Ist level in a two-level system)).
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Kazakhstan there is an increase in the number of doc-
toral students (for example, in Kazakhstan the enrol-
ment of doctoral students has increased 6 times over
the last 10 years), in Moldova the enrolment of doctor-
al students has been staying approximately at the same
level for the period, while in other countries it has
been decreasing. It is noteworthy that in Russia the
enrolment of doctoral students has decreased by two
times by 2019 (Fig. 6). Thus, there are three key types
of dynamics: the growth of doctoral students’ enroll-
ment, its weak volatility and decline. The growth in
the mentioned countries is largely derived from state
regulation, primarily the implementation of special
projects and making decisions in the sphere of doc-
toral education. In particular, the case of Kazakhstan
demonstrates how doctoral performance can notice-
ably respond to public funding increases and to the
government’s focus on a lack of qualified research-
ers in technology-intensive industries as well as the
aging of scientific personnel. At the same time, the
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qualitative characteristics of these dynamics often re-
main out of the focus: quantitative indicators growth
often does not lead to structural changes directly in
the industries. The lack of dynamic should be consid-
ered in two possible states of the economy: either the
doctoral education system has reached an optimal lev-
el and is able to meet the demand of technology-inten-
sive industries for qualified research personnel on an
annual basis (for example, in the case of some Baltic
countries), nor the system is stagnating due to the lack
of reforms (or institutional failure of ongoing reforms)
or weak demand from the economy and labor mar-
ket (Armenia, Kyrgyzstan, Moldova). Indicators’ de-
crease is also primarily characterized by the trends
observed in the field of national public research and
economic policy. In the case of Russia, the dramatic
decline in the number of doctoral students is associ-
ated with a prestige reduction of the research sphere
for employment in comparison with the other more
well-paying and dynamic career positions. It is crucial
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Figure 6. Enrolment of doctoral students in the post-Soviet countries in 2010-2019, persons. Source: the author.
Databases of National Statistical Agencies and Committees of post-Soviet countries.

PucyHok 6. InHammka YACNEeHHOCTM acnMpaHTOB B NOCTCOBETCKMX cTpaHax B nepuogd 2010-2019 rr., ven.
McToYHMK: cocTaBneHo aBTOpoOM Ha OCHOBe MHdopMaLmmn n3 6a3 gaHHbIX HaLMOHarbHbIX CTaTUCTUYECKMX
areHTCTB Y KOMUTETOB NOCTCOBETCKUX CTPaH.
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to understand the dynamics of the economic structure
which, from the point of view of labor resources, is
increasingly focused on services, as well as on indus-
tries that are weakly connected with the classic aca-
demic hierarchy in terms of degrees and ranks (IT, re-
search business units, etc.).

Systems of academic degrees

The Soviet Union collapse formed the need for
an education system reorganization with a model re-
orientation and its integration into the global educa-
tion space. As a result, the post-Soviet countries be-
gan to carry out educational reforms that, among other
things, affected the doctoral institution. The transfor-
mations were carried out in different ways. However,
almost everywhere (except Tajikistan) five-year high-
er education programs (according to the Soviet stan-
dard) were replaced by three-year bachelor’s plus
two-year master’s ones (according to the global mod-
el and the Bologna process). In addition, in some of
the post-Soviet countries (Georgia, Kazakhstan and
the Baltic states) the two-level system of academic
degrees was abolished and replaced by a single-lev-
el one. Nevertheless, the need for the ‘kandidat nauk’
and the ‘doctor nauk’ demarcation remained. For this
reason, the concept of ‘habilitation’ was introduced
for ‘doctor nauk’ degree [35, 45].

However, in some post-Soviet countries (for in-
stance, Russia, Armenia, etc.), a two-level system of
academic degrees was preserved and the Soviet divi-
sion into kandidates and doctors remained [28, 42].
At the same time, most of the post-Soviet coun-
tries (for example, Azerbaijan, Moldova), despite the
changes in the names of the academic degrees, have
been following the Soviet format of obtaining a ‘doc-
tor nauk’ degree: the structure of highly qualified ac-
ademic personnel training has been divided into two
levels (Table 2) [10, 27, 50]. The situation is different
in Tajikistan and Kyrgyzstan: there is an opportuni-
ty to use the traditional way and obtain the degrees of
‘kandidat nauk’ and the ‘doctor nauk’, and the alter-
native one — to finish a basic three-year doctoral pro-
gram after the master’s program with obtaining a PhD
after successful thesis defence.

Organizational aspects of the education process

Most of the post-Soviet countries use both full-
time (up to 4 years) and part-time (up to 6 years) forms
of study. However, there are some countries with only
a full-time form of study. In the case of the doctoral
level, it is mainly carried out in a full-time format and
covers up to 3 years (Table 2). In order to improve the
quality of doctoral education, the post-Soviet coun-
tries apply the mechanism of scientific supervision

Table 2

Summary information on the systems of Doctoral education in post-Soviet countries.

Tabauya 2

Kparkast nudopmanust 0 cucreMax moaroToBKH
HAYYHO-TIeJarOrH4eCKHX Ka/IpOB B MOCTCOBETCKUX CTPAHAX.

Country Degree level Institutional aspect Authority/body oyerseemg/momtormg
the awarding of degrees
Azerbaijan
Armenia
Postgraduate programs
Belarus are implemented in higher
Kyrgyzstan P e The procedure for attestation and
o education organizations, . . .
Moldavia Two-level system S awarding academic degrees is at the
. scientific institutes and
Russia o . state level
b organizations entitled to
Tajikistan . o
. educational activities
Turkmenistan
Uzbekistan
Georgia
Kazakhstan Postgraduate programs are .
. SOS8 prost .. The procedure for attestation and award
Latvia . implemented at universities . . .
. . Single-level system . s . . of academic degrees is at the university
Lithuania or universities 1n conjunction level
Estonia with research institutes
Ukraine

Source: sectoral legislation of the post-Soviet countries.
Hemounux: HOPMAaTHUBHO-IIPABOBBIC AKTHI CCKTOPOB HAYKHW U BBICIICT'O O6p330BaHI/I$I TMOCTCOBETCKUX CTPAH.

'Doctoral programs are implemented in universities, as well as within the framework of national and international consortia or partnerships
created with the participation of organizations in the field of science and innovation.
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for doctors and candidates of sciences, but some coun-
tries (for instance, Uzbekistan, Kyrgyzstan) attract on-
ly one scientific consultant. In all post-Soviet coun-
tries, doctoral students have student status in terms of
benefits and privileges. As well, the format of comple-
tion of the doctoral programs, bypassing an education-
al component (lectures and seminars) is also available
and takes from 2 to 5 years (depending on the coun-
try). This format represents a studying process that
involves completing the education program without
full-time classes. Personal participation of a student
is not needed except in the cases of intermediate and
final exams organized by the university or organiza-
tion responsible for the doctoral program realization.

In most post-Soviet countries, both public and
private higher education institutes and organiza-
tions have the right to implement doctoral programs.
However, the majority of doctoral programs are im-
plemented by the public sector. In fact, scholarships
and revenue from research projects (grants) are the
key sources of income for doctoral students during the
training process, in case they are fully focused on re-
search. The amount of total income can vary signifi-
cantly from country to country and there are several
reasons for that.

The first reason is the state policy regarding
scholarship support for doctoral students. The gov-
ernments of the countries provide financial support
for doctoral students in the form of monthly pay-
ments — scholarships. The payments are provided to
state-funded students studying full-time. The prima-
ry source of funding is the state budget. The amount
of the scholarship varies depending on the level of the
doctoral program, field of study, a form of study, work
experience and student academic performance. So,
in some post-Soviet countries, the size of the schol-
arship lets the students cover their basic needs and
thereby focus on research and educational activities.
At the same time, most countries make it impossible:
a doctoral student is forced to earn money outside the
academic sector. Here are some examples. Doctoral
scholarships in Uzbekistan are equated to the salaries
of the research workers: for example, aspirant students
can get the payments corresponding to the average
salary of a research intern, while doctor students — the
average salary of the senior research workers with a
‘doctor nauk’ degree. For instance, in Armenia, there
was a twofold increase in scholarships for aspirantura
and doctornatura programs in 2020, primarily to re-
tain and attract young academic personnel. After that,
the scholarship amount was fixed in the range from
49% to 57% of the average monthly salary in the econ-
omy. In Belarus, the scholarships are connected to the
lowest subsistence income: its size is a multiple of the

highest subsistence income for the working-age pop-
ulation and is about 54% of the average monthly sal-
ary in the economy.

The second reason is spectrum and content of the
research projects. The Western model of doctoral ed-
ucation implies an active involvement of doctoral stu-
dents in research projects, which are part of the full-
fledged scientific work of the educational organiza-
tion’s departments. Generally, financing of the projects
is well-diversified: not only the public sector but also
non-governmental organizations look for solutions to
production, analytical or consulting tasks related to
the main business activity in the market and are inter-
ested in the proper realization of such projects. In this
case, both the financial, educational and practical as-
pects of doctoral studies are accomplished more cor-
rectly: there is an opportunity for professional reali-
zation without compromising income components, as
well as the possibilities of further employment in or-
ganizations of the real sectors. In post-Soviet coun-
tries, the research component of doctoral studies is of-
ten turned away from real scientific and technological
problems. Such a state of affairs is mainly contingent
on a legacy of the Soviet system (from an econom-
ic and organizational standpoint). At the same time,
countries with transformed market-oriented and more
competitive models of the economy are in a more van-
tage point (including issues of doctoral education): the
academic personnel training not only enhances the
human resources potential for high-tech sectors of the
economy but also contributes to the integrated devel-
opment of intermediate industries related to analytics,
consulting, technological solutions, etc.

Institutional aspect

In all contemporary post-Soviet countries, doc-
toral education is considered as the third stage of the
higher education system and is regulated, first of all,
by the ‘Law on Education’. The majority of the coun-
tries delegate the implementation of doctoral programs
both to higher education institutes and research orga-
nizations with a legal right to such practice. Despite
this, the distribution of doctoral students and institutes
by sector differs significantly in the post-Soviet space
from the case of the Soviet Union. Nowadays, doctor-
al education is mainly carried out by organizations of
the higher education sector: for instance, in Estonia,
it covers 100% of the enrolment, in Armenia — 86.9%,
in Russia — 86%, in Belarus — 82.3%, in Azerbaijan —
66.3% (Fig. 7).

The number of research institutes involved in the
training of doctoral students in Armenia, Belarus, and
Azerbaijan is almost twice higher as the number of
universities (41 vs 20, 73 vs 46, 82 vs 35, respective-
ly). Nevertheless, the enrolment of doctoral students
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Figure 7. Enrolment of doctoral students by sectors in the post-Soviet countries in 2019, %. Source: the author.
Databases of National Statistical Agencies and Committees of post-Soviet countries.

PucyHok 7. PacnpegeneHne KOHTUHIEeHTa acnupaHTOB MeXAY Hay4HbIM 1 06pa3oBaTeribHbIM CEKTOpaMu
B MOCTCOBETCKUX cTpaHax 3a 2019 r., %. MICTOYHUK: cOCTaBneHO aBTOPOM Ha OCHOBe MHopmaumm n3 6as
[aHHbIX HaUMOHaIbHbIX CTaTUCTUYECKUX areHTCTB M KOMUTETOB MOCTCOBETCKMX CTPaH.

in the universities is 7, 5, and 2 times higher than the
one in the research institutes of the countries, respec-
tively. In Russia and Ukraine, the number of organi-
zations involved in the training of academic staff is
practically the same in both sectors (599 research in-
stitutes / 567 universities and 244 research institutes
/ 231 universities, respectively). In Kyrgyzstan, there
are 19 research organizations, while the higher educa-
tion sector counts 31 universities. In Tajikistan, there
are only 5 research institutes out of 24 educational or-
ganizations with doctoral programs.

It is noteworthy that the institution of doctoral ed-
ucation in a number of post-Soviet countries functions
only within the higher education sector. In Latvia, for
instance, only universities can be engaged in doctor-
al education via doctoral programs. The same case
is in Estonia: only universities (there are 7 of them,
6 public and 1 private) carry out doctoral education
[26]. The institutional structure of the third stage of
the higher education system in Georgia is arranged in
a similar way: doctoral education is carried out in the
universities of two types — classical universities and
‘teaching’ universities.

The example of research and higher education
sector integration in terms of doctoral education in

Lithuania is also important: doctoral programs are
carried out by universities independently or in col-
laboration with the research institutes. An illustrative
sample of international and cross-sectoral integration
of the sectors and an increase in doctoral education
effectiveness are the practices of educational consor-
tia and the so-called ‘joint training’ programs in the
Baltic countries and Moldova. In Lithuania, for ex-
ample, a combined (or double) qualification degree
is awarded after the completion of joint programs.
Joint higher education programs (programe comune
de studii superioare) are also widespread in Moldova.
Such a collaboration mainly takes place within a con-
sortium of higher education institutes and research
organizations. Moreover, several scientific advisers
from different organizations are assigned to a doctor-
al student. In Estonia, for instance, there are doctoral
schools without independent structural entities, rep-
resenting the inter-university consortia, where doc-
toral students are offered interdisciplinary education
courses. In this case, international cooperation is es-
pecially encouraged. The desire to improve the ef-
fectiveness and quality of doctoral education and re-
search supervision was the reason behind the creation
of doctoral schools. The education scheme also aimed
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at increasing the number of doctoral defence cases and
stimulating inter-university cooperation in the coun-
try. For the same reason, Estonian universities prac-
tice joint academic control over the progress of doc-
toral students.

The presence of a national Higher Attestation
Commission

The vast majority of the post-Soviet countries
(Azerbaijan, Armenia, Belarus, Kazakhstan, Kyr-
gyzstan, Moldova, Russia, Tajikistan, Turkmenistan,
Uzbekistan, and Ukraine) have retained the Soviet
model of awarding the academic degrees, hav-
ing recreated an analogue of the Higher Attestation
Commission, i.e., a state body responsible for ensur-
ing an official attestation of academic personnel. On
the contrary, Georgia and the Baltic countries have
chosen a different model without a state body award-
ing academic degrees. This function belongs to the
Dissertation Council of the universities within the
framework of a single-level system.

Doctoral programs output

The Soviet collapse led to a crisis in the doctor-
al education realm that peaked in 1990-2000 and was
primarily due to a lack of funding in research and
higher education sectors and a sharp decline in the fi-
nancial attractiveness of academic careers for young
people. In a number of post-Soviet countries, this led
to a decrease in the quality of doctoral education as
well as in the level of doctoral defence cases among
doctoral students, and a decline in the academic pro-
fessions’ prestige (8, 9, 26].

Considering the share of doctoral defence cases
as one of the performance indicators, it can be noted
that this statistic is extremely low across the coun-
tries. In 2019, the highest defence rate ratio was in
Armenia — 30.7%. The share of doctoral defence cas-
es in Armenian research institutes is approximate-
ly equal to the one in the universities — 32.8% vs.
30.1%. Next comes Azerbaijan: 21.9% of doctoral
defence cases were obtained at research institutes
and universities. However, in the case of universi-
ties, the defence rate is significantly higher than the
one in the research institutes — 26.8% vs. 7.4%. The
situation is almost identical in Belarus and Russia:
the defence rate is 10.2% and 10.5%, respectively. In
Russia, the share of doctoral defence cases in uni-
versities is 10.4%, while in the research institutes —
11.3%. For Belarus, the shares are 11.2% and 6.3%,
respectively. In Ukraine, the total share of doctor-
al defence cases was about 23.6%, with a 25.9% rate
in the higher education sector and 11.6% in the re-
search sector in 2017.

Results

In the Soviet period, the USSR Academy of
Sciences played a significant role in the organizing
of the research sector and in the process of doctoral
reproducing via allocating resources between the re-
search institutes and determining the range of scien-
tific research. Currently, the status and role of national
academies of sciences vary from country to country.
After the Soviet collapse, newly independent coun-
tries chose different paths for the institutional de-
velopment of the research sector. Consequently, the
structures of modern national academies of sciences
can be divided into 3 macro groups: (1) systems rep-
licating the institutional model of the Soviet Union
(Azerbaijan, Armenia, Belarus, Moldova, Tajikistan,
Turkmenistan, Uzbekistan, Ukraine), (2) systems with
academies, i.e., scientific and public organizations
(Latvia, Lithuania, Estonia, Georgia) and (3) systems
in the process of transformation (Kazakhstan, Russia).

The academies of sciences represented by the
first group actively participate in doctoral education
and the development of the national scientific poli-
cy. The academies of the second group function as
public institutions without significant administrative
powers and resources. At present, some national ac-
ademic systems are in the process of transitioning
from the first group to the second one. For example,
in Russia, research institutes of the Russian Academy
of Sciences are still identified with the Academy, but
the funding and direct management of strategic de-
velopment and property issues belong to the feder-
al jurisdiction of the Ministry of Science and Higher
Education.

Nowadays, doctoral education in all post-Soviet
countries is carried out primarily by the higher edu-
cation sector due to the changes in the societal posi-
tioning and functionality of the universities, the emer-
gence of research universities, and the transformation
of higher education institutes into research centers.
This transformation became possible due to state pol-
icy and close collaboration between universities and
research organizations. Nevertheless, it is necessary
to point out that the landscape of universities, even
within the same country, is heterogeneous. In Russia,
for example, there are both selective and worldwide
competitive universities and non-selective higher ed-
ucation organizations without the ability to compete
internationally in research and education. Both two
groups of universities have doctoral education pro-
grams. The problem is that the majority of universities
are non-selective ones. Taking into account the differ-
ence in the numbers of universities and research or-
ganizations with doctoral programs and the redshift
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towards the first (the situation was the same in the
USSR and by now in all post-Soviet countries it has
not changed much), the crucial moment is the univer-
sity system organization. In cases where the universi-
ty system is highly differentiated in terms of quality
(as it is in the absolute majority of post-Soviet coun-
tries), it ends up with doctoral students of very differ-
ent quality, though they all formally have the same ac-
ademic degrees. Consequently, there is the more ho-
mogeneous output of doctoral programs in countries
with less noticeable variation in quality among univer-
sities. As a result, the policy in the higher education
sphere indirectly determines the results of scientific
and technical policy since it creates the prerequisites
for the internal differentiation of doctoral students
in terms of quality in the presence of the same for-
mal features of highly qualified specialists. Thus, the
main indicator of quality becomes not the academic
degree but the university (organization) where the de-
gree was got.

For instance, in Azerbaijan, the organizational
division into universities (multidisciplinary institutes
engaged in educational and research activities), acad-
emies (specialized universities with narrow special-
ization), and institutes (specialized institutes provid-
ing professional training) depending on the research
and pedagogical orientation occurs in accordance with
the content of the Law on Education. The term ‘in-
stitute’ is gradually being replaced by the concept of
‘university’ [26].

In Georgia, since 2005, the new Law on
Education has created a legal foundation for the im-
plementation of a research component (as research
projects) in higher education programs. Thus, all uni-
versities in the country are divided into groups ac-
cording to the level of education offered and the de-
gree of integration into scientific activity: (1) univer-
sities implementing bachelor’s, master’s, and doctoral
programs; (2) universities offering master’s and bach-
elor’s programs; (3) colleges specializing in under-
graduate programs. Colleges are engaged in educa-
tional activities, while universities tend to integrate
a research component into the training process. This
classification differs significantly from the Soviet
model where education activities were mainly car-
ried out in universities, while scientific research was
conducted in the institutes of the Academy of Sciences
[26]. Therefore, in some post-Soviet countries, there
is a tendency to actively integrate the research com-
ponent into the higher education sector, significantly
impacting the institutional landscape of the research
and higher education sectors.

After the Soviet collapse, institutional chang-
es in the research and educational sectors led to the

transformation of the doctoral education process. The
results of the post-Soviet legacy’s analysis allow us to
distinguish two groups based on the national models
of doctoral education: (1) countries that adopted the
Soviet model as a basis and retained the key features
of the Soviet doctoral school (Azerbaijan, Armenia,
Belarus, Kyrgyzstan, Moldova, Russia, Tajikistan,
Turkmenistan, Uzbekistan); (2) countries that com-
pletely transformed the model of academic person-
nel training by moving to a single-level PhD system
(Baltic countries, Georgia, Kazakhstan, Ukraine). The
first group of countries is influenced by the institu-
tional path dependency and focused on the post-Sovi-
et space while the countries of the second group, be-
ing under the influence of institutional isomorphism,
tend to be similar to Western higher education sys-
tems in order to easier integration into the interna-
tional community.

Thus, the model of doctoral education is large-
ly determined by the national format of the science
and higher education sectors organization in gener-
al. Typology of institutions responsible for the dis-
tribution of financial and administrative resources is
key factor in determining the format of doctoral ed-
ucation process.

Conclusion

In this paper, an analysis of statistical data and
regulatory legal acts with a comparison of doctoral
education practices in post-Soviet countries was per-
formed. Both general characteristics determined by
the legacy of the Soviet system and the distinctive
features of doctoral institutions were identified in the
considered countries. We also identified the distinc-
tive features of doctoral institutions in the consid-
ered countries. The results show that the formation
of a particular postgraduate model is largely prede-
termined by the configuration of research and higher
education sectors in the country, particularly by types
of institutions that manage key financial and adminis-
trative resources, conditions for the science and high-
er education mutual integration, as well as the s and
trends like globalization, institutional isomorphism
and path dependency. One way to study the existence
of the path dependency problems is the analysis of
state policy, which determines and sets the vector for
the development of research and higher education sys-
tems at the macro level. Another way — focus on the
lack of financial and human resources as the key state
policy determinants, because the radical transforma-
tion of the system requires the rejection of outdated
mechanisms and patterns, as well as the presence of
huge resources to create a new framework.
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