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Abstract. The article presents the re-
sults from studying the engagement of

Russians in supplementary entrepre-
neurship and business education pro-
grams, and investigates the influence
of such engagement on small business
development in the socioeconomic con-
texts of different regions of Russia. The
study goes from comparing the number
of students enrolled in supplementary
entrepreneurship and business educa-
tion programs of various duration across
regions, through analyzing the correla-
tions between the demand for specif-
ic types of programs and the develop-
ment of different subsectors of private
entrepreneurship under region-specific
socioeconomic conditions, to analyzing
entrepreneurship education as a growth
driver for particular types of small busi-
nesses in specific contexts.

The study tests hypotheses about the en-
gagement of Russians in entrepreneur-
ship education being contingent on the
regional context and about the influence
of different forms of entrepreneurship
education on the development of vari-
ous types of business ventures. Empir-
ical data on three types of region-spe-
cific socioeconomic contexts reveals a
significant correlation between engage-
ment in supplementary entrepreneur-
ship and business education programs
and the development level of small busi-
nesses, microbusinesses, and entrepre-
neurship (in its traditional and innovative
versions). The three clusters of region-
al units homogeneous in their socioec-
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RUSSIAN EDUCATION AT THE THRESHOLD OF A NEW STAGE OF EVOLUTION

onomic contexts were determined using  entrepreneurship education to deliver
a multidimensional typology. at different levels of the education sys-
The findings allow for evaluating the role  tem in Russia.

of the national education system in pro- Keywords: innovative entrepreneur-
moting entrepreneurship among the  ship, traditional business, small entre-
population based on reliable and rel- preneurship, micro entrepreneurship,
evant statistical information consistent supplementary professional education,
with the international standards as well  offline entrepreneurship education pro-
as measuring the effectiveness of en- grams, extramural entrepreneurship ed-
trepreneurship education programs and  ucation programs, multivariate statistical
promotion strategies in various region- methods, cross-regional comparison.
al contexts. The article puts forward rec-

ommendations on choosing the types of  DOI:10.17323/1814-9545-2018-2-139-172

The Logic of Studies on the impact of education on entrepreneurial activity have

Studying the revolved around two major aspects: how the overall level of educa-

Effects of Partici- tion attainment affects entrepreneurial activity and its socioeconom-

pationin ic benefits [Lucas 1978; van Praag, Cramer 2001], and how entrepre-

Continuing Educa- neurship education—modules of various types and levels designed to

tionon Small develop competencies in leadership, project management, uncertain-

Business Develop- ty management, etc.—affects the success rate of entrepreneurial ac-
ment in Specific tivity [Walter, Block 2016].

Socioeconomic It has been empirically shown that there are no universal ways cov-

Contexts ering every country and every level of education attainment in which en-

trepreneurship education affects entrepreneurial activity, yet the level of

education attainment has a significantly positive influence on the out-

comes of such activity. Education does not always promote or improve

the quality of entrepreneurial activity even in entrepreneurship-friend-

ly institutional environments [Ettl, Welter 2010; Giacomin et al. 2011;

Sanchez 2011]. Meanwhile, the effect of education on earnings is great-

er among employees than entrepreneurs in Europe and equal or even

greater among entrepreneurs in the United States. It has been estab-

lished that all measurements of the influence of education on entre-

preneurial success are potentially affected by outliers, and, more im-

portantly, most studies detect a correlation but no causal relationship

between education and entrepreneurial achievement [van der Sluis,

van Praag, Vijverberg 2008]. At the same time, there is ample research

devoted to the impact of entrepreneurship education on entrepreneur-

ial intentions and success [Peterman, Kennedy 2003; Hytti, Kuopus-

jarvi 2004; Moro, Poli, Bernardi 2004; Fayolle 2005; Souitaris, Zerbi-

nati, Al-Laham 2007; Oosterbeek, van Praag, ljsselstein 2010; Naia et

al. 2015]. Although studies on the relationship between entrepreneur-

ship education and entrepreneurial activity conducted in different so-

cioeconomic contexts yield different findings, such a relationship has

been confirmed in a number of publications [Raposo, do Paco 2011].

Forinstance, an international study involving 42 countries has revealed

significant correlations between entrepreneurship education and ac-
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quisition of relevant components of human capital (rw = 0.217) as well
as between entrepreneurship education and entrepreneurial perfor-
mance (rw = 0.159), the latter correlations being more pronounced
for academic degrees than for short-term courses [Martin, McNally,
Kay 2013]. Another representative study that covered 32 countries re-
vealed a strong positive effect of entrepreneurship education on entre-
preneurial intentions, primarily in entrepreneurship-hostile institution-
al environments [Walter, Block 2016]. Enterprise education has been
found to have a positive impact on the intentions of venture creation in
cases where they were weak or absent prior to education, whereas a
significant reverse effect was discovered for students with some pre-
vious entrepreneurial experience [Fayolle, Gailly 2015]. Entrepreneur-
ship education has proved to be the most effective for students major-
ing in business, management and engineering [Maresch et al. 2016].

A brief overview of empirical findings demonstrates that the influ-
ence of a national education system on entrepreneurial activity should
be measured with regard to specific regional contexts. To develop rel-
evant recommendations, it is necessary to obtain detailed, credible
and up-to-date statistical information, consistent with the internation-
al standards, on correlations between various forms of education, in-
cluding business programs, as well as on the level and quality of en-
trepreneurial activity.

This study aims to evaluate the effective engagement of Russians
in continuing education programs, including those in entrepreneur-
ship, and to assess the effect of such engagement on the develop-
ment of small businesses in specific socioeconomic contexts of Rus-
sia’s regions.

To do this, empirical data was used to find out whether there is a
significant relationship between the participation rate in education
(continuing education programs and business education programs,
in particular) and the level of development of small businesses, mi-
crobusinesses and entrepreneurship (in its traditional and innovative
versions) for any specific regional socioeconomic context. The three
clusters of regions with homogeneous socioeconomic contexts (ad-
vantaged or disadvantaged subjects of the Russian Federation, with
predominantly social or investment problems, etc.) were identified
using a multidimensional typology proposed by Olga Obraztsova and
Ekaterina Popovskaya [2017].

The first type of socioeconomic context of entrepreneurship is de-
termined based on high human wellbeing indicators and insignificant
variations in the other two latent context variables, innovative activi-
ty and sociodemographic characteristics. This type includes only six
successful regions: Moscow, Saint Petersburg, Moscow and Tyumen
Oblasts, Yamalo-Nenets and Khanty-Mansi Autonomous Okrugs. The
rest of Russia’s regions are characterized by low values of the “well-
being” latent variable, so they cannot be distinguished by this latent
factor. The second context type is determined based on high values
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Database and the
Methodology of
Analyzing the
Education System
Impact on Entre-
preneurial Activity
in Russia

of the “investment problems” latent variable: 42 regions demonstrate
low levels of investment activity (all with low values on the “wellbeing”
axis and a considerable variance of the “social problems” variable).
Contexts of the third type are observed in the regions with high values
of the “social problems” latent variable: 35 subjects of the Russian
Federation experience harsh social conditions, accompanied by low
wellbeing indicators and almost average investment activity.

The study goes from comparing the number of students enrolled
in continuing education programs (including business programs of
varying scopes, both offline and online) of various duration across the
regions, through analyzing the correlations between the demand for
specific types of continuing education programs and the development
of different entrepreneurship subsectors under region-specific soci-
oeconomic conditions, to analyzing business education as a growth
driver for particular types of small businesses in specific contexts.

The following hypotheses are tested in the study:

H1.1. The level of participation of Russians in entrepreneurship edu-
cation is not affected by the type of regional context.

H1.2. Differentiation of Russian regions by the demand for continuing
education programs is statistically significant.

H1.3. Differentiation of Russian regions by the demand for entrepre-
neurship education programs is statistically significant.

H2.1. Development of online learning courses in entrepreneurship
drives innovative microbusinesses in the regions with predomi-
nantly social problems.

H2.2. Development of offline learning courses in entrepreneurship
drives innovative microbusinesses in the disadvantaged regions
of all types.

H2.3. Development of online learning courses in entrepreneurship in-
hibits the development of traditional small and microbusiness-
es in the disadvantaged regions of both types.

H2.4. Development of offline learning courses in entrepreneurship in-
hibits the development of sole proprietorship in the regions with
predominantly investment problems.

To achieve the goal set, it is necessary to build a multidimensional the-
matic data collection and apply multivariate statistical analysis meth-
ods on the basis of universally adopted theories and the international
standards of enterprise and entrepreneurship statistics and business
demography [Reynolds et al. 2005; Obraztsova 2017]. In order to en-
sure reliability of the databases used to test the above hypotheses,
a complex analysis of the informative value of educational statistics,
on the one hand, and small business and enterprise statistics in Rus-
sia, on the other hand, was conducted. The analysis revealed that the
use of necessary information is essentially limited by the character-
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istics of available statistical data: missing values, outdated statistics,
impossibility to harmonize data from different sources due to funda-
mental methodological inconsistencies, low representativeness of mi-
crodata of required disaggregation. For this reason, the database was
formed by harmonizing the information resources of the Russian Fed-
eral State Statistics Service (Rosstat)’s official statistics and the Min-
istry of Education and Science’s administrative statistics for 2013—-
2016, including:

1) Current enterprise and entrepreneurship statistics', Rosstat small
business continuous surveys;

2) Administrative statistics of the Ministry of Education and Science
of the Russian Federation (open national and region-specific data
on education and science in machine-readable formats of the por-
tal http://xn-80abucjiibhv9a.xn — plai/opendata?);

3) Current administrative statistics on school and postsecondary ed-
ucation, statistical reports on public program performance bench-
marks;

4) Results of classifying Russia’s regions by their socioeconomic
contexts based on a multivariate analysis of Rosstat’s regional
statistics [Obraztsova, Popovskaya 2017].

The system of thematic data collection indicators based on the above
sources of official statistics as well as labels of those indicators’ val-
ues used for analysis and modeling in SPSS-21 are presented in the
Supplement.

When doing cross-regional comparisons, disaggregation of the
thematic data collection on small business, microbusiness and sole
proprietorship as well as on the role of continuing education programs
of various types and duration in entrepreneurship development was
performed and justified with due regard for the availability of up-to-
date official (national and administrative) statistics micro- and macro-
data, the extent to which the information sources go into detail, the
coverage and representativeness in terms of specific regions, and the

1 Rosstat official business demography statistics is currently under implemen-
tation (see http://www.gks.ru/wps/wcm/connect/rosstat main/rosstat/ru
statistics/enterprise/reform/#); the full range of indicators is available for 12
subjects of the Russian Federation, in seven of them being based on pilot
estimates produced by regional Rosstat offices in 2014, and in the other five
on experimental estimates performed as part of research on the formation
of business demography indicators in compliance with the OECD standards
in the context of data incompleteness in 2013 and 2014 [Obraztsova 2017;
Dukhon 2013].

2 The portal data is available for a limited period of time (beginning with 2013)
and characterized by low quality and numerous errors, so it needs to be se-
riously improved by the responsible persons in the Ministry of Education and
Science.
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possibility of ensuring methodological consistence in both spatial and
temporal aspects (including compliance with the international statis-
tical standards).

The system of indicators for the developed thematic data collec-
tion was built using the method of statistical concretization of target
and factor categories in accordance with the determined analytical
goals and formulated hypotheses through analyzing the economic
content of an indicator depending on its measurement or calculation
method and its availability in open sources of information. Harmoni-
zation of data obtained from different information resources, statisti-
cal concretization of the determined analytical goals and calculation of
the derived statistical indicators have resulted in a thematic data col-
lection. This is a logically consistent system of target indicators of the
development of small businesses (small and microenterprises in the
case of legal entities; innovative businesses, which include enterpris-
es classified as pursuing the “research and development” economic
activity, are treated as an isolated category, according to the statisti-
cal methodology standard—see Section 2 of the Supplement Table)
and factor indicators of the development of education programs (in-
cluding continuing education programs of varying duration—see Sec-
tion 3 of the Supplement Table) in Russia and its federal subjects. The
innovative small business category was identified pursuant to the in-
ternational statistical standard for classifying economic activities, so
itincludes institutionalized small businesses (legal entities of the mar-
ket sector with fewer than 100 employees) with primary economic ac-
tivities in at least one of the three fields of research and development
in life sciences, technology, social sciences or humanities:

1) Fundamental research, i.e. experimental or theoretical research
designed to obtain new knowledge about the key mechanisms in
the human body, society and nature;

2) Applied research, i.e. research designed mostly to apply new
knowledge to achieve practical goals and solve particular prob-
lems (excluding market research);

3) Experimental development, i.e. activity based on research find-
ings or practical experience and designed to protect human life
and health, and create and upgrade materials, products, process-
es, devices, services, systems or methods.

The number of students in entrepreneurship education programs was
calculated based on Section 3 of the administrative form of the Min-
istry of Education and Science’s statistical report Information on Con-
tinuing Education of Specialists by Types of Education, Fields of Study
and Specializations. Eurostat data® was used as a methodological ba-

3 CODED (Eurostat’s Concepts and Definitions Database) and other online
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sis to estimate the thematic data collection variables describing the
number of students in entrepreneurship education programs, both
with regard to the system of definitions and concepts characteriz-
ing the level* and career structure of education® in Russia and for the
purpose of determining the participation rate in business education in
Russia based on the Ministry’s data mentioned above. According to
the SDMX Metadata Common Vocabulary, business education includ-
ed the following fields of study: crisis management; accounting, anal-
ysis and audit; land and property relations; innovation studies, market-
ing; management; occupational safety; quality management; human
resource management; banking and finance; and taxation. The level
of education attainment was measured by the most advanced educa-
tion program successfully completed by an individual. Career catego-
ries of the education programs were identified based on the fields of
study stipulated by the Ministry of Education and Science of the Rus-
sian Federation. Regrouping allowed for harmonizing the estimated in-
dicators with Eurostat’s SCL-ISCED Fields of Education and Training.

In order to enable cross-regional and temporal comparisons, the
system of absolute thematic collection values was standardized. Data
on the number of students in continuing and business education pro-
grams and that of small and micro businesses and sole proprietors
was standardized by the size of the economically active population,
while data on the number of people employed in small business sub-
sectors, revenues of small businesses and sole proprietors and pro-
fessional educational institutions’ expenditure and funding was stand-
ardized by the number of relevant enterprises and organizations. In
addition, a system of growth rates (chain-linked with a short-term lag
of one year and fixed-based with medium-term lags of two, three and
four years) for the target indicators of small business development in
regions of Russia (available in Section 2 of the Supplement Table) was
estimated in order to make dynamic comparisons possible.

The resulting thematic data collection includes factor and target
indicators that are harmonized by the basic concepts and definitions,
compliant with the international statistical standards and cleared of
the size effect on both spatial and temporal scales, i.e. they allow
for not only conducting cross-regional comparisons of participation
in continuing education (and business education in particular) but
also analyzing the role of continuing education programs of various
types (classified by fields of study with entrepreneurship education

glossaries relating to survey statistics // SDMX Content-Oriented Guide-
lines (COG), annex 4 “Metadata Common Vocabulary” (MCV). SDMX Glos-
sary, 2016. Eurostat, 2016.

4 International Standard Classification of Education. Eurostat Metadata, 2011
(ISCED2011).

5 SCL-ISCED Fields of education and training. Eurostat Metadata, 2013
(ISCED-F 2013).
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programs as an isolated category and by duration: under 72 hours,
72-100 hours, 100-500 hours, professional conversion programs of
500 hours and longer, additional qualification courses of at least 1,000
hours, and apprenticeship programs as an independent type of train-
ing) in the development of the entrepreneurship sector—see Section
3 of the Supplement Table.

Empirical analysis and hypothesis testing were performed stage
by stage using the thematic data collection variables.

At the first stage, the distribution of the subjects of Russia by the
factor and target thematic data collection variables was analyzed. The
findings served as a basis for testing hypotheses H1.1 and H1.2 as well
as evaluating the distribution for normality in order to choose ade-
quate methods for analyzing dependencies and modelling the impact
of education programs on small business development in regions of
Russia. Nonparametric tests and research methods had to be applied
as statistically significant deviations from normal distribution were ob-
served at the first stage.

At the second stage, k-means clustering of the regions made it
possible to translate the target and factor relative indicators of the
data collection into an ordinal scale which is not affected by normal
distribution requirements or by the presence of outliers and extreme
observations. As a result of clustering, a stable three-cluster struc-
ture of regions was obtained for each variable by the fifth iteration. This
structure was interpreted as a set of spatial clusters with low, medium
or high indicator values.

The third stage involved correlation analysis of the impact of entre-
preneurship education programs of various types and duration on the
development of traditional and innovative small business in the coun-
try (for the small and micro business subsector) designed to test hy-
potheses H2.1, H2.2 and H2.3. The structure of the official statistics
used as an information basis inevitably results in a temporal lag be-
tween the variation series tested for relationships:

- The Ministry of Education and Science’s administrative reporting
forms Nos. 1FSN, 2FSN and 4FSN on continuing education deliv-
ered in Russia’s institutions of vocational, higher professional and
continuing education, which contain information on the factor var-
iables of the number of students, are developed and published at
the end of the academic year;

+ Rosstat’s reporting forms on the number and key performance
indicators of enterprises are developed and published at the end
of the accounting year (to show the results of the previous calen-
dar year).

For example, the data obtained from the Ministry’s 2013 statistics re-

flects the demand for education programs in the 2011/12 academ-
ic year, while the Rosstat 2013 statistics contain data on companies’
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2013 accounting and their resources at the end of 2013. Therefore,
there is a short-term time lag of 6 to 27 months between the two sys-
tems of 2013 reporting indicators. Consequently, correlations between
the education and small business development variables should al-
ways be measured with a lag, whether short-term (6 to 12 months)
or medium-term (two or three years). This is why the direction of the
“cause—effect” relationship and, hence, the factor and target values in
the models are uniquely defined and beyond doubt: only earlier facts
can cause later ones, not vice versa. Nonparametric criteria were used
to measure the strength of the relationship between the factor varia-
bles of participation in continuing education programs and the tar-
get variables of small business development in Russia, as statistical-
ly significant deviations from normal distribution had been confirmed.

Correlation analysis and transition to an ordinal measurement
scale allowed for identifying at the fourth stage the factors of devel-
opment of traditional and innovative small business and sole proprie-
torship in a region by using the Fisher’s Linear Discriminant Analysis
(FLDA) model. This method of multivariate statistical analysis is less
sensitive to outliers and extreme values as it deals with ordinal scale
variables. Thus, it can be applied to model distributions that are sig-
nificantly different from normal. Being nonparametric, the FLDA mod-
el can be used to identify the factors that determine with a pretty high
degree of probability whether classification units belong to one of the
predesigned clusters, i. e. the regions with low, medium or high level of
small business development [Fisher 1936; McLachlan 2004]. There-
fore, discriminant analysis is built around constructing discriminant
function d, which describes in an n-dimensional attribute space a re-
quired plane dividing the designed clusters in the best possible way in
terms of probability distribution. This function is interpreted as a com-
plex latent factor that determines belonging to a cluster based on the
target attribute value, as it takes the following form:

d=b;x,+b,-x,+...+b,-x +a,

where: (x,, X,, ..., X,) are values of the variables corresponding to the
units analyzed;

(b,, b,, ..., b,) are coefficients evaluated in the FLDA model; and a is
a constant.

The general concept of FLDA is that for a particular number of obser-
vation units whose assignment to a specific cluster is already known
(this is a training sample), a discriminant function is constructed
based on the values of their predictor variables. Next, the model is
verified using a control sample. Stratified cross-validation was used
to verify the constructed models so as to reduce dispersion and thus
obtain more stable and prognostically reliable models [McLachlan
2004; Efron 1988]. The significance of the differences identified (p-val-
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ue < 0.05) confirms that the differences between the group means in
the variables describing the development of traditional and innovative
small and micro businesses and sole proprietorship in regions of Rus-
sia are not random.

Prognostic significance of the constructed FLDA models for spe-
cific regional socioeconomic contexts was assessed based on the
proportion of classification units of the control sample for which be-
longing to a specific group had been predicted correctly based on the
Fisher’s discriminant function values (with the help of accuracy, sen-
sitivity and specificity coefficients as well as predictability indicators)
[Fawcett 2006; Powers 2011].

All the analytic operations were carried out in SPSS-21.

Participation of Russians in continuing education as such and en-
trepreneurship education in particular remains abnormally low today,
the annual enroliment rate in continuing education programs of all
forms, types and specializations being less than 1.7 million, including
a little over 800,000 in entrepreneurship education programs (about
274,000 offline and nearly twice as many online students). Analysis of
the Ministry of Education and Science’s empirical data demonstrates
that the structure of students enrolled in continuing education pro-
grams of various duration (Fig. 1) has not undergone any statistical-
ly significant change since 2013 (assessed on the basis of the skew-
ness coefficient). Short cycles (under 100 academic hours) prevail
among continuing education programs, those of 72-100 hours being
the most popular. Satisfied demand of the Russian population for ad-
ditional qualification and professional conversion programs does not
exceed 2 and 5 percent of the total student population, respectively.
Apprenticeship programs as an independent type of continuing edu-
cation involve less than 1 percent of all students.

The number of students in entrepreneurship education programs
(per 10,000 of the economically active population) differs across sub-
jects of the Russian Federation, the distribution being statistically sig-
nificantly different from normal. Variations are the greatest in those re-
gions with investment problems that achieve the highest results in their
socioeconomic contexts. Figure 2 shows the number of students in of-
fline and online entrepreneurship education programs in different so-
cioeconomic contexts (1st cluster—advantaged regions, 2nd cluster—
regions with predominantly social problems, and 3rd cluster—regions
with predominantly investment problems). High values in both offline
and online programs are observed in Khabarovsk Krai and Jewish Au-
tonomous Oblast (about 70 and 135 per 10,000 of the economically
active population, respectively), Tomsk Oblast showing a remarkably
high result (90 and 175) and the Republic of Tyva breaking the record
with its extremely high participation rates. Socioeconomic contexts
of all those regions are characterized by a prevalence of investment
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Fig. 1. Structure of students by duration of popular continuing
education programs

500-1,000 hours Over 1,000 hours
(professional (additional Apprenticeship
conversion, type D) qualifications, programs

5,07% type E) 152%  0.71%

Under 72 hours

(type A)
23,57%

100-500 hours
(type C)
21,72%

72-100 hours
(type B)
47,4%

problems. Among the advantaged regions, the highest participation
rates in entrepreneurship education (especially in online programs)
are provided in Moscow (80 and 130) and Saint Petersburg (55 and
100). The lowest participation rates are observed in the regions with
predominantly social problems.

Distributions of the subjects of Russia by the number of offline
and online programs are closely interrelated (Spearman’s Rho 0.907,
p-value<0.000), the average indicator ratio being 1:2 for both entre-
preneurship education programs and continuing education as a whole.

However, the analysis found no statistically significant differenc-
es between the median values and the distributions of participation in
entrepreneurship education programs across regions of various con-
texts for either offline or online programs (the median test and the
Kruskal-Wallis H test, respectively). Therefore, hypothesis H1.1. stat-
ing that the level of participation of Russians in entrepreneurship ed-
ucation is not affected by the type of regional context has been con-
firmed, so all the regions will be treated as a homogenous group at the
subsequent stages of analysis.

Table 1 presents the results of analyzing the distribution of the re-
gions of Russia by the level of participation in continuing education
programs of various types and fields of study.

As the distribution indicators presented in the table demonstrate,
all the distributions analyzed significantly differ statistically from nor-
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Fig. 2. Number of students in entrepreneurship education programs
in the subjects of the Russian Federation with different contexts

1st cluster — advantaged regions

Nenets Autonomous Okrug

Moscow Oblast

Khanty-Mansi Autonomous Okrug — Yugra
Tyumen Oblast

Yamal-Nenets Autonomous Okrug
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Table 1. The distribution of the subjects of the Russian Federation by the level of
participation in continuing education programs of various types and fields of study*

: Business Business

ducation, i education,
ffline ¢ online

Indicator “Type A : TypeB : Type C : Type D : Type E : Type F : programs  : programs

Mean 5173 963 | 286 @ 192 3149 62.04

Standard error of the mean 0.44 5.08

Median 0.73 54.59

Standard deviation

RSD,%

Asymmetry

Standard asymmetric error

Excess

Standard excess error

Minimum

Maximum

Quantiles

* The level of participation is measured as a number of students per 10,000 of the economically active population.
Source: Authors’ calculations based on the Ministry of Education and Science’s 2013-2016 administrative statistics.

mal by their asymmetry characteristics, the excess particularly, and
indicator variations are significantly high for all the types of programs
(variation coefficient RSD varying from 75 to over 180 percent). That
is, nonparametric methods and models have to be used to measure
and model the relationship between participation in business educa-
tion programs and small business development in a region. The level
of cross-regional differentiation is very high too. Decile differentiation
coefficients (DDC) show that the gap in the participation in continuing
education programs between the 10 percent most active and the 10
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Types and Forms of

Continuing Educa-

tion Programs
Determining the

Level of Small

Business Develop-

ment and Changes
in its Quality
Structure

percent least active regions is from seven-fold (for type B short-term
programs) to 70-fold (for type F programs). Differentiation is some-
what lower for business education programs, but there is still an al-
most ten-fold gap between the extreme decile groups. The interquar-
tile range (IQR) is also very high (as relative to the distribution median)
for programs of all the types and fields of study, i. e. the central 50 per-
cent of the regions demonstrate a statistically significant differentia-
tion for continuing education as such and business education in par-
ticular. Therefore, hypotheses H1.2 and H1.3 have been confirmed.

At the stage of analyzing the actual impact of participation in continu-
ing education, it was reliably established that this indicator is a moder-
ately powerful factor of differences in not only the number of econom-
ic agents in the small business sector but also the key indicators of
their activity, i. e. revenues and the number of employees. The great-
est impact of the consolidated indicators of participation in continu-
ing education on the number of people employed in small business
(for all its forms in total) is observed with a lag of 2-3 years (Spear-
man’s correlation coefficient p~0.5, p<0.01), and on the number and
revenues of small and micro businesses with a lag of 1-2 years (p=0.7,
p<0.01). When measuring the greatest effect of the cumulative de-
mand for continuing education programs on the number and reve-
nues of entrepreneurs, the lag is increased to 3 years and the relation-
ship becomes weaker and less significant (p=0.4, p<0.05). As the lag
grows further, the described relationship becomes insignificant for all
the specified target indicators of business development. Therefore, it
is not only the system of teaching to start and manage a small busi-
ness, whether new or growing, but also the whole system of continu-
ing education and basic professional training that contribute to small
business development in a region.

A more detailed analysis with a breakdown by institutional types
and quality structure of small enterprises also confirmed that the ed-
ucation system can be a significant driver of development and innova-
tion in the small and microbusiness sector. An increase in the number
of educational institutions as well as in institutions’ and public expend-
iture on education has been found almost certain to determine con-
sistent development of the entrepreneurship sector for all career fields
and types of business entities. The correlation is a little weaker for the
number of microbusinesses in “research and development” than for
those pursuing traditional economic activities (p=0.71 and p=0.84, re-
spectively), yet still indicative of a nearly reliable statistical relation-
ship (p<0.01). The most powerful and significant relationship is ob-
served with a time lag of 2-3 years for traditional economic activities
and 5-6 years for innovative ones. It appears that a greater lag in in-
novative entrepreneurship is conditioned by the need to obtain edu-
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cation of a higher quality, which is more time-consuming, and longer
average time to profitability for capital-intensive venture businesses.

Participation in professional training and continuing education
programs at the stages of vocational, higher and postgraduate edu-
cation appears to be a no less powerful factor (p=0.802, p<0.01), the
closest relationship between the number and size of small and medi-
um-sized businesses and the participation rate being observed with
alag of 2-3 years.

Empirical analysis of data on the distribution of students among
continuing education programs of various duration revealed a situa-
tion similar to what can be observed today in Western business schools.
First, it was established that continuing education programs exert a
strong and statistically significant influence on the expansion of the en-
trepreneurship sector, i. e. on business survival rates (p~0.728, p<.01).
Second, short-term programs (from 72 to 100 hours—they are usually
practice-oriented) are in higher demand among consumers of educa-
tional services, especially those with a gainful business or employment,
and are closer related to the entrepreneurship indicators. Programs of
500 to 1,000 hours (the so-called leadership programs) have a much
weaker effect on small and microbusiness activity indicators (p~0.32,
p<0.05). However, such programs turn out to be the most powerful
and significant driver for entrepreneurship development when analysis
includes the unemployed sent to education programs by employment
agencies (the most significant relationship of p~0.603, p=0.000 is ob-
served with a one-year time lag). Third, correlation analysis confirmed
that education and short-term training for teachers and specialists in
the form of practice-oriented apprenticeships also play an essential
role in improving the entrepreneurial landscape (p~0.369 with a one-
year lag and p~0.384 with a two-year lag, p<0.01). That is why contin-
uing education programs at the influence of education and business—
apprenticeship that combines traditional classroom-based teaching
methods with participation in real-life projects—appear to be an ef-
fective way of promoting successful entrepreneurship and transfer of
skills, knowledge and technology (spin-off).

The reqgularities revealed are observed for each type of small en-
trepreneurship unit. Meanwhile, the strength of relationship grows as
the size of the entrepreneurship unit decreases. The described ef-
fects of education reveal themselves most prominently for sole pro-
prietorship and a little less for microenterprises. For small business-
es, the relationship is sometimes rendered weak or even completely
insignificant due to heterogeneous employee structure. In the medi-
um-sized business sector, only the effects of short-term continuing
education programs and online education participation rates remain
statistically significant (p>0.271, p<0.021). Obviously, this has to do
with medium-sized businesses having less interest in individual em-
ployees (employers find it easier to hire a trained person than to train
their own staff).
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Entrepreneurship
Education Pro-
grams as a Factor
of Small Business
Developmentin
Regional Contexts

Allocation of public funds for lab equipment as part of initiatives
to modernize schools and provide vocational schools with technology
equipment has no impact on the development of entrepreneurship or
its individual segments in the regions of Russia. There may be two rea-
sons for this. First, such equipment is used by school and vocational
school students, i.e. minors who will study or work as employees for
some years before their cumulative level of general and field-specific
knowledge and social capital will allow them to start a business of their
own, let alone propel it to success and steady growth. Second, tech-
nical and technology skills that they acquire by learning on this equip-
ment are obviously not sustained by an adequate amount of knowl-
edge required to start and develop a business. Time lags are logical
and inevitable here, so effort should be made to continue engaging
school and vocational school students in various forms of business
education and to build potent hubs on the basis of entrepreneurship
universities or private companies willing to invest in the development
of dual education and attract this cohort of youth to the industrial and
entrepreneurship projects on their basis.

As the prepared database was disaggregated by the type of regional
context for each of the two clusters of disadvantaged regions, group-
ing was performed by the classifying variable of small business de-
velopment. Following this, the differences in the mean values of the
suggested predictors between the three types of classification units—
low, medium and high level of small business development—were as-
sessed. As it was established, the differences among the groups can-
not be treated as random in terms of either the small business and
entrepreneurship categories or the entrepreneurship education indi-
cators (see Section 3 of the Supplement Table).

Thus, the tuple of variables for which the differences between the
group means are not random affects the number of small business-
es, microenterprises and sole proprietors in traditional or innovative
business with a probability near 1 (p-value < 0.05) in a region of a spe-
cific context type. Meanwhile, the Aw value does not indicate a sta-
tistically significant contribution of relevant cross-group differences
to the overall dispersion of discriminant function scores in any given
controlled variable. Comparisons of the statistical structure of the tu-
ple of variables varying significantly between the groups of classifica-
tion units confirm that a specific type of socioeconomic context de-
termines the specific set of development factors in each of the small
business subsectors.

Therefore, the next FLDA stage suggested modelling complex la-
tent factors for each type of socioeconomic entrepreneurship context.
Such factors are in fact discriminant functions allowing us to predict
the level of development of a specific small business segment that will
be achieved in the region depending on the level of satisfied popula-

Voprosy obrazovaniya / Educational Studies Moscow. 2018. No 2. P. 139-172



https://vo.hse.ru/data/2018/07/09/1151831118/07%20Dukhon.pdf

A.Dukhon, K. Zinkovsky, O. Obraztsova, A. Chepurenko
How Entrepreneurship Education Programs Affect the Development of Small Businesses in Russia

tion’s demand for entrepreneurship education programs. Seven of the
constructed FLDA models are significant (p-value < 0.003). For them,
the standardized discriminant function predictor coefficients, which
evaluate the vector and influence of a specific predictor on the prob-
ability of achieving low, medium or high values of the target variable
of traditional or innovative business development in the region, allow
for the following interpretation:

1) Development of both offline and online business education pro-
grams is an equally significant driver of innovative micro business
development in the regions with predominantly social problems;

2) Development of offline business education programs is a signif-
icant driver of innovative micro business development in the re-
gions with predominantly investment problems;

3) Development of offline business education programs is a signifi-
cant negative factor for the development of traditional microbusi-
nesses in the regions with predominantly social problems;

4) Development of offline business education programs and the
growth in expenditure on continuing education institutions are sig-
nificant negative factors for the development of traditional small
enterprises in the regions with predominantly social problems;

5) Development of offline business education programs is a powerful
negative factor and the development of apprenticeship programs
is a weak yet significant positive factor for the development of tra-
ditional microbusinesses in the regions with predominantly invest-
ment problems;

6) Development of offline business education programs is a signifi-
cant negative factor for traditional small entrepreneurship devel-
opment in the regions with predominantly investment problems;

7) Development of offline business education programs is a negative
factor for sole proprietorship development in the regions with pre-
dominantly investment problems.

Predictive efficiency of the models is pretty high: the minimum clas-
sification accuracy (AR—the proportion of correctly classified obser-
vations) is 77.1 percent; the effective sensitivity level (TPR—the pro-
portion of true positive classification results) is at least 10 percent; the
specificity level (TNR—the proportion of true negative classification
results) in all the seven significant models is above 69 percent.

Hypotheses H2.1—H2.4 formulated in this study have been con-
firmed in the FLDA models. Thus, the results obtained appear sat-
isfactory in the context of the goal set, as they are essential for de-
veloping a differentiated approach towards creating and sustaining
entrepreneurship education programs in specific socioeconomic con-
texts of the subjects of the Russian Federation.
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Conclusion and
Suggestions on
Enhancing Russia’s
Continuing Educa-
tion System to
Promote Small
Business Develop-
ment and
Innovation

In the short term, it appears rational to promote investment in entre-
preneurship education programs of innovative forms and content so
as to increase their number and participation rates among students of
various majors. Preference should be given to shorter continuing edu-
cation programs and modules of university programs (from 72 to 100
hours), since students enrolling in these are very likely considering or
creating startups already and such educational support will help them
act faster and more cost-efficiently.

We suggest designing initiatives to invite active entrepreneurs as
coaches or mentors for university students. This will be a win-win co-
operation: entrepreneurs will regard the most promising teams as a
venture investment opportunity, gradually shifting from mentorship
to angel financing, and universities will acquire valuable human re-
sources that will act not only as guest lecturers but also as consult-
ants and coaches, thus encouraging a faster and more efficient build-
ing of startup teams.

In the long term, it makes sense for universities to develop, along
with traditional business education, programs teaching innovation
skills and promoting growth-oriented entrepreneurship. Focus should
be placed on the “soft” factors of business creation and growth, the
ability to recognize breakthrough technology and products, hedging,
financial and organizational innovations.

It also appears productive to include the skills of creative thinking,
turning ideas into projects and starting a business in the elementa-
ry, middle and high school education programs so as to develop en-
trepreneurial competencies and encourage the entrepreneurial in-
tentions of school students, improve the status of entrepreneur and
entrepreneurial careers in society, and create a system of social and
cultural norms conducive to entrepreneurship.

While modernizing the education system, it is vital to take into ac-
count that business education in regions with challenging socioeco-
nomic contexts will rather inhibit entrepreneurship development by in-
creasing the drain of people with entrepreneurial intentions to more
advantaged regions. A more productive strategy will be to promote
the best practices by popularizing the most successful entrepreneurs
through mass media and to organize student competitions in business
plans, etc. with a view to providing intensive learning courses, grants
and other types of support to target groups. Naturally, this should be
coupled with measures to improve regional socioeconomic contexts
encumbering engagement of the population in entrepreneurial activity.

In the face of the revealed positive effects of public servants’ busi-
ness education on the population’s entrepreneurial activity in the con-
text of the national policy designed to encourage the regions of Rus-
sia to develop the flagship universities, innovation infrastructure and
children’s technology education, it could be rational to introduce en-
trepreneurship education programs for public servants. The most ef-
fective formats will be short-term apprenticeships for government
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executives of regional and national authorities in charge of entrepre-
neurship and innovative economy issues and innovative short-term
advanced training courses (of no more than 70 academic hours) for
mid-level public officials.

Timely and adequate assessment (monitoring) of resources spent
and results obtained is required to ensure the efficiency of educa-
tional modernization incentives designed to promote entrepreneur-
ship in the regions. For this purpose, it is crucial to make universities
and education authorities disclose relevant open data and evaluate
the performance of the education system and educational policy with
due regard for a delayed start of business by university graduates. It
would also be of use if Russian universities participated in the interna-
tional comparative studies of students’ entrepreneurial engagement
(GUESS and others).

Supplement The List of Thematic Data Collection (TDC) Variables Used in
the Study to Analyze the Effects of the Education System on
Entrepreneurship Development

Abbreviated name

Nos. of ! ¢ and example of
variables i Name and type of variable, unit of measurement, and observation period covered | variable labeling in
inTDC | in the study . TDC*

1. Territorial indices used to form regional TDC breakdowns

1 Russian National Classifier of Municipal Territories (two digits) region

2 FEDERAL DISTRICT FO

2. Target indicators of entrepreneurship in Russia and subjects of the Russian Federation

3-8 Gross regional product (annual gross value added, at basic prices) in 2010-2015 GRP10

: EAN10

| MEDO

| SE0

. MICROEI0

. PE(

¢ T_ME10

T _SE0

. T_MICROE0

E_PE10

. EMPL_ME0
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Abbreviated name

terprises pursuing the “research” economic activity in 2010-2014 (thousand people)

Nos. of and example of

variables i Name and type of variable, unit of measurement, and observation period covered | variable labeling in

inTDC  : in the study : TDC*

64-69 ! Average number of people employed on the payroll in small enterprises in : EMPL_SE10
2010-2015 (thousand people)

70-74 : Average number of people employed on the payroll in microenterprises in © EMICRE10
2010-2014 (thousand people)

75-79 : Number of people employed in the sole proprietorship sector in 2010-2014, : EMPL_PE10
thousand people

80-84 ¢ Number of medium-sized enterprises pursuing the “research” economic activity in : SCIENCE_ME10
2010-2014 (at the end of the year)

85-89 . Number of small enterprises pursuing the “research” economic activity in 2010-2014 5 SCIENCE_SE10
(at the end of the year)

90-94 ¢ Number of microenterprises pursuing the “research” economic activity in 2010-2014 : SCIENCE_MICROE10
(at the end of the year)

95-99 © Revenues of medium-sized enterprises pursuing the “research” economic activity in : T_SCIENCE_ME10
2010-2014 (billion rubles)

100-104 | Revenues of small enterprises pursuing the “research” economic activity in : T_SCIENCE_SE10
2010-2014 (billion rubles)

105-109 | Revenues of microenterprises pursuing the “research” economic activity in : T_SCIENCE_MI-
2010-2014 (billion rubles) CROE10

10-114 Average number of people (excluding external part-timers) employed in medi- EMPL_SC_ME10
um-sized enterprises pursuing the “research” economic activity in 2010-2014
(thousand people)

115-119 Average number of people (excluding external part-timers) employed in small EMPL_SC_SE10
enterprises pursuing the “research” economic activity in 2010-2014 (thousand
people)

120-124 Average number of people (excluding external part-timers) employed in microen- § EMICRE_SC10

3. Factor variables of the impact of Russia’s education system on the level and quality of the Russian population’s
entrepreneurial potential

1

: Expenditure of professional educational institutions preparing mid-level specialists

in 2013 (thousand rubles)

© EXP_SPO 2013

average)

2 : Size of federal grants received by professional educational institutions preparing : FINANS_SPO 2013
mid-level specialists in 2013 (thousand rubles)

3-4 Number of business incubators in 2013-2014 (annual average) : BI_2013

5-6  Total surface area occupied by business incubators in 2013-2014 (sg. m, annual § SQ_BI_2013
average)

7-8 Number of small businesses—residents of business incubators in 2013-2014 (annual : NUM_BI_2013
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Abbreviated name

Nos. of ! ¢ and example of

variables i Name and type of variable, unit of measurement, and observation period covered | variable labeling in

inTDC  : in the study . TDC*

9-10 Total number of people employed in small businesses—residents of business EMPL_BI_2013
incubators in 2013-2014 (annual average)

1-19 Total number of students enrolled in general education institutions in 2004-2012 STUD_G_ED_2004
(annual average)

20-31 ; Total number of general education mstrtutrons in 2004-2015 (annual average) : ORG_G_ED_2004

32-38 * Total publio expenditure of general education institutions in 2009—2015 (thousand : EXP_ORG_G_
rubles) ED_2009

39 § Federal spending on lab equrpment tor vocational schools under the modernization § uch_lab_obor
program in 2013 (thousand rubles)

40 : Federal spending on technology equrpment for vocational schools under the : uch_proizv_obor
modernization program in 2013 (thousand rubles)

4 : Number of students in offline business education programs as part of the : A F all_stud_
continuing education system in 2013 BUSINESS_FULLday

42 © Number of students in online business education programs as part of the : A F all_stud_BUSI-
continuing education system in 2013 NESS_PARTtime

43  Total number of students in business education programs in 2013 § A_F_all_stud_BUSI-

NESS

44 ; Total number of students in continuing education programs in 2013 i A_F_all_stud

45  Total number of students in continuing education programs of less than 72 hours : A all_stud
(type A) in 2013, including:

47 ; Executives i A_all_stud_head

48 Executrves and specialists A spec

49 Executrves and specialists** (|nclud|ng executives) A _spec_head

50 Teachers employed in educational |nst|tut|ons of professional educatron (total) A prep

51 Teachers employed in educational mstrtutrons of professional educatron (including A prep_head

© executives)

52 - Public officials (total) - A official

53 Publro officials (including executlves) A official_head

54 Drscharged from military service A_military_service

55 Unemployed sent by employment agencres A placement_service

56 § Total students in continuing educatron programs of 72-100 hours (type B) in 2013, § B_all_stud
mcludrng

58 ; Executrves ; B_all_stud_head

59 Executives and specialists (total) B_spec

60 Executives and specialists (including executives) B_spec_head
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Abbreviated name

© acquiring additional qualifications, including:

Nos. of ! ¢ and example of
variables Name and type of variable, unit of measurement, and observation period covered variable labeling in
inTDC  : in the study : TDC*
61 Teachers employed in educational institutions of professional education (total) B prep
0 TeacHHéfs employed in educational iur;stitutions of professional ed'ﬁgétion (including B_prep_head
executives) ;

6 Publi';bfﬁcials totay B_official
6 Publi';:mé)fﬁcials (including executive's“.'j """ B_official_head
6 Discﬁé}ged from military service - B_military_service
6 ; Uner'r‘{b"loyed, sent by employment ééencies """ B_placement_service
o7 Total';t”udents in continuing educaﬁ‘(')‘n programs of 100-500 hour'ém(‘type C) in 2013, C_all_stud

; including:
69 Brecutves . C_all_stud_head
0 Execkﬁut'i‘ves and specialists (fota) C_spec
o Execkﬁut'i‘ves and specialists (includinué‘ executives) C_spec_head
™ Teacﬁéfs employed in educational iur;stitutions of professional edﬁgétion (total) C_prep
B Teacﬁué}s employed in educational iur;stitutions of professional edaé'étion (including C_prep_head

; executives)
n - Public offcials (tota) . C_official
B Publi"(;“ofﬁcials (including executivegj """ C_official_head
% Dischﬁz‘a}ged from military service - C_military_service
o Unerﬁb‘loyed, sent by employment ééencies """ C_placement_service
. Total';{udents in professional convé}‘sion programs of 500 hours and longer (type D_all_stud

: D) in 2013, including: ‘
80 : Exec'ﬁut'i‘ves """"" D_all_stud_head
g Exec'ﬁut'i‘ves and specialists (tota) D spec
82 Exec'l‘JHt'i‘ves and specialists (includin'é‘ executives) D_spec_head
8 Teachéfs employed in educational iur{stitutions of professional edﬁ(‘:’étion (total) D_prep
o Teac'H'éHrs employed in educational iur{slitutions of professional edaé'étion (including D_prep_head

executives)

85 Public officials (total) . D_official
8% Publi';“ofﬁcials (including executivegj """ D_official_head
A Discﬁ'e‘l}ged from military service - D_military_service
8 Unerﬁ'ﬁ‘loyed, sent by employment ééencies """ D_placement_service
8 Total'g{udents in professional convé}‘sion programs of at least 1,06’(‘)”hours (type E)

all_stud_E
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Abbreviated name

Nos. of ! ¢ and example of
variables i Name and type of variable, unit of measurement, and observation period covered | variable labeling in
inTDC  : in the study : TDC*
91 Executives E all_stud_head
92 Executives and specialists (total) i E_spec
93 Executives and specialists (including executives) E spec_head
94 Teachers employed in educational institutions of professional education (total) E_prep
95 Teachers employed in educational institutions of professional education (including E_prep_head
executives)
96 Public officials (total) . E_official
97 Public officials (including executives) E official_head
98 Discharged from military service E_military_service
99 Unemployed, sent by employment agencies E_placement_service
100 Total students in apprenticeship programs as an independent type of training (type F_all_stud
¢ F) in 2013, including:
102 | Executives | Fall_stud_head
103 Executives and specialists (total) F_spec
104 Executives and specialists (including executives) F_spec_head
105 Teachers employed in educational institutions of professional education (total) F prep
106 Teachers employed in educational institutions of professional education (including F_prep_head
© executives)
107 Public officials (total) | F_official
108 Public officials (including executives) F_official_head
109 Discharged from military service F_military_service
110 Unemployed, sent by employment agencies F_placement_service
* Numbers in abbreviated names of the variables denote the observation year if the period of obser-
vation exceeded one year. The table gives examples of labeling the variables of the initial observa-
tion year.
** Analysis involved the student population and structure indicators obtained from the Ministry of
Education and Science’s official reports and using Russia’s National Classifier of Worker
Occupations, Public Service Positions and Tariff Ranks OK 016-94 (OKPDTR) with amendments
and additions as a basis for (dis)aggregating data on the demand for continuing education
programs. The OKPDTR discriminates between the workers (total) and public servants (total),
depending on the functions performed; subcategories of specialists and executives are identified
among the latter.
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