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ABSTRACT

This study identifies a non-linear and ‘U’-shaped relationship between interregional human capital
mobility, measured using a data set on the mobility of university graduates from the top-100 Russian
universities, and the presence high-growth firms (HGFs) in Russian regions. The initial rise in the number
of HGFs is due to the relatively low concentration of highly skilled migrants and the confinement of
innovation to a small number of firms. When the number of high-skilled migrants increases and a larger

number of firms innovate, the competition effect strengthens which, in turn, leads to the decrease in a
number of HGFs.
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RESUMEN

Migracion interregional altamente cualificada y empresas de alto crecimiento en Rusia. Area Development
and Policy. En este estudio se identifica una relacién no lineal y en forma de U entre la movilidad
interregional de capital humano, medida utilizando un grupo de datos sobre la movilidad de licenciados
universitarios de las 100 universidades rusas mas importantes, y la presencia de empresas de rapido
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crecimiento en las regiones rusas. El auge inicial en el nUmero de empresas de répido crecimiento se debe a
la concentracién relativamente baja de migrantes altamente cualificados y el confinamiento de innovacion
en un pequeio nimero de empresas. Cuando crece el nimero de migrantes altamente cualificados y hay
innovacion en un gran nimero de empresas, el efecto de competencia se refuerza ocasionando a la vez
una disminucion del nimero de empresas de rapido crecimiento.

PALABRAS CLAVE
empresas de alto crecimiento, migracién altamente cualificada, licenciados universitarios, regiones rusas

AHHOTALUMA

BbicokokBanndumLmpoBaHHas MeXpernoHanbHas Murpauus n beictpopactyLime pupmsl B Poccun. Area
Development and Policy. B gaHHOM nccnefoBaHUM BbiiBNeHA HeanHelHas 1 U-obpa3Has cBA3b MeXay
MEXPernoHasabHON MOBWIBHOCTbIO YesI0BeYeCcKoro KamwTana, M3MepeHHass C MOMOLbl Habopa
AaHHbIX O MOBWBHOCTV BbIMYCKHUKOB By30B M3 TOM-100 POCCUMCKUX BY30B, U HaaMymem
HbicTpopacTymnx komnaHvuii (BPK) B poccuitckmx pervoHax. [MepBoHaudanbHbii pocT umcna BPK
06yC/I0BNIEH OTHOCUTENIbHO HW3KOW KOHLIEHTpaLUuen BbICOKOKBAIUOULIMPOBAHHbBIX MUIPaHTOB ¥
COCPesoTOYEHNEM WHHOBALIMOHHOW AeATeNbHOCTU B HebosblwoM yncne ¢oupMm. Korga pactet umncno
BbICOKOKBaNNULMPOBAHHbBIX MUIPAHTOB W Bce 6osbluee uncno GUPM BHEAPAIOT HOBLUECTBA,
ycunveaetcs 3GdEeKT KOHKYPEeHLIMU, YTO, B CBOKO ouepesb, MPUBOAMUT K COKpalleHuto yncna BPK.

K/IFOUEBbIE C/IOBA
HbIcTpopacTyLive GUPMbI, BbICOKOKBaIMPULIMPOBAHHAA MUrpaLLvs, BbINYyCKHUKN BY30B, PErvoHbl
Poccun

INTRODUCTION

High-growth firms (HGFs, sometimes called gazelles) attract the interest of academics and
policy-makers since they generate positive spillovers for the whole economy and higher
economic growth rates. A small number of HGFs accounts for a disproportionately large
amount of job creation (Coad, Daunfeldt, Holzl, Johansson, & Nightingale, 2014), while the
average firm has a limited economic impact. Moreover, the existence of HGFs provides for
further path-dependent economic growth (Bos & Stam, 2013).

Although there is a possibility that HGFs will decrease their local or regional involvement
and move overseas, looking for bigger markets and greater efficiency, most will mature into
medium-sized enterprises with a strong involvement in the regional economy (Li, Goetz,
Partridge, & Fleming, 2015). This result establishes a relationship between the future prosper-
ity of a region and the success of its most dynamic firms or firms with relatively high
entrepreneurial potential.

This research starts from the idea that high-skilled migrant-driven knowledge diffusion
increases the aggregate productivity of a host region from industry structure and export
composition perspectives (Andersen & Dalgaard, 2011; Bahar et al, 2014; Kerr,
2008Limonov, Nesena, 2016). Thus, if migrant-related knowledge diffusion can increase
aggregate productivity and induce local sectoral economic shifts, higher numbers of high-
skilled migrants in an area should be associated with higher entrepreneurial activity, higher
numbers of HGFs and an increase in productivity or changes in industry structure and
resource reallocation.
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Migration and high-growth firms in Russia 3

Although human capital is a critical factor for HGFs, the empirical evidence on this topic
is very scarce. In one of the earliest papers, Hatch and Dyer (2004) found that investments in
firm-specific human capital had a significant impact on learning and firm performance. They
showed that human capital selection (education requirements and screening), development
through training and deployment significantly improved learning-by-doing, which in turn
improved performance. Lopez-Garcia and Fuente’s (2012) study of Spanish firms between
1996 and 2003 found that better access to human capital was a key to increases in the number
and growth of gazelles. In a similar vein, Arrighetti and Lasagni’s (2013) study of Italian firms
in 1998-2003 found that the quality of human capital was a strong feature of firms experien-
cing rapid employment growth: firms with a higher human capital index (measured by the
ratio of ‘white collar’ to ‘blue collar’ workers, the percentage of employees engaged in research
and development (R&D) activity, and the percentage of employees holding a university
degree) and that were younger were more likely to be HGFs.

There are few studies of the determinants of HGFs in the Russian economy. Empirical
papers on this subject are mostly descriptive in character and use case study methods. In
particular, a number of studies argued that the presence of HGFs was explained by agglom-
eration effects and the number of HGFs in a region increased during periods of improvement
in the economic and business climate (Vinkov, 2012; Vinkov & Polunin, 2011). Other papers
provided evidence for a rise in the number of gazelles in regions that hosted nationwide
projects such as the Sochi Winter Olympic Games (2014) (Barsukova, Kot, & Procenko,
2015; Zhoga, 2014).

The authors found only one study on the role of human capital and innovativeness across
regions in determining the concentration of HGFs. In it, Zemtsov et al. (2015) found that
human capital and research activity explained regional variations in HGFs in manufacturing
industries in 2008-12. The authors proxied the level of human capital across regions by the
average number of years of education of employees and regional research activity by the share
of the employed population in R&D and patent activity. Note that the number of years of
education of employees might vary little at the regional level within a country and by much less
than between different countries. Thus, these results should be checked for robustness.

It should also be noted that the data on human capital across Russian regions are rather
poor. The Federal State Statistics Service of the Russian Federation provides a number of
standard indicators for the levels of education and number of students at different levels of
education across regions. However, most of these indicators are significantly correlated with
agglomeration economies and vary little across regions. This fact, in particular, explains
why there are few studies on the regional effects of human capital and human capital
migration in Russia. Most papers on human capital migration in Russia concentrate on the
role of interregional migration in regional convergence. For example, Guriev and
Vakulenko (2015) employed panel data for gross region-to-region migration flows in
Russia in 1995-2010 and showed that lowering barriers to labour mobility resulted in
convergence in wages and incomes followed by a reduction in labour mobility itself. They
showed that this reduction was a result of lower interregional differences and, therefore,
lower incentives to migrate. These results were in line with those of a number of previous
studies on the effects of interregional migration on regional wages in Russia (Andrienko &
Guriev, 2004; Gerber, 2006). To the best of our knowledge, no papers have estimated the
effects of high-skilled interregional migration in Russia. On the one hand, there is lack of
data and, on the other, most studies focus on poverty traps rather than on regional
innovative and growth potential.

This paper presents pioneering empirical evidence on the effects of interregional human
capital mobility and high-skilled migration on the number of HGF's in the Russian economy.
More specifically, the research first finds a proxy for interregional high-skilled mobility across

AREA DEVELOPMENT AND POLICY



4 Sergey M. Kadochnikov and Anna A. Fedyunina

Russian regions. This proxy comes from data on the mobility of university graduates from the
top-100 Russian universities. A measure of the lagged inflow of university graduates (namely,
high-skilled migrants) from other regions is considered to reflect the concentration of profes-
sional skills and the demand for innovations. Indeed, since migration is usually costly for
people, they change their home region (or region of study) only if there are prospective
benefits. This approach generates pioneering results relating to the effects of high-skilled
interregional mobility in Russia.

Second, a distinction is made between technical and non-technical degrees of university
graduates and the occurrence of HGFs in three sectors (manufacturing; wholesale and retail;
andfinance and real estate) is calculated. These steps generate more accurate estimates of the
impact of interregional human capital mobility on the presence of HGFs at a sectoral level.
Indeed, university graduates with technical and non-technical degrees might be attracted to
different sectors of a regional economy. These sectors, in turn, might be associated with
differences in firm performance and, thus, different potential sectoral shifts and births of
HGFs.

The paper is structured as follows. The next section describes the data and empirical
research strategy. The third section outlines and discusses the main results. The fourth section
concludes.

DATA, EMPIRICAL VARIABLES AND ECONOMETRIC MODEL

In order to explore the link between HGFs and high-skilled migration in Russian regions, a
data set was compiled covering regional measures of the number of HGFs and socioeconomic
variables.

The data on high-growth Russian firms were drawn from the Ruslana database provided
by the Bureau van Dijk https://ruslana.bvdep.com/. This database provides information on the
company name, legal status, industry and revenue for the period 2010-14. In accordance with
the Organisation for Economic Co-operation and Development’s (OECD) definition, a firm
was designated a HGF if it had an average growth rate of 20% for three years. To exclude the
smallest firms that might show high growth rates because of low initial values, firms were
required to have a revenue base of at least 10 million rubles and to exceed 300 million rubles in
2014 (about US$10,000). According to the data, the number of HGFs in 2011-14 was 5849.
This figure was highly correlated with the respective number for 2010-13. The correlation
coefficient between two rows of HGFs in the two periods was 0.9992. The industrial
distribution of HGFs is depicted in Figure 1. A similar structure has been found in other
recent studies (e.g., Barinova, Sorokina, & Shestoperov, 2016; Vinkov & Polunin, 2011). A
total of 25.6% of all HGFs were in the wholesale and retail sectors. This group was the largest
because this sector was one of the fastest growing sectors in Russia during the period 2010-14.
Growth of HGFs in manufacturing (22% of all HGFs) was mainly producers of building
materials (from concrete, gypsum and cement) and metal structures and products for the
construction industry, which experienced a phase of active growth in 2010-13 and was itself
the third largest sector for HGFs. Again, these results are similar to those of Barinova et al.
(2016) and Vinkov and Polunin (2011).

In this study, the main independent variable was high-skilled migration proxied by the
number of graduates from the top-100 Russian universities and higher education institutions.
The research used the earliest available data from the monitoring of the quality of enrolment
in Russian universities in 2013 that recorded the mobility of students who graduated in 2012
and were employed within nine months of graduation. For each university or higher education
institution on the list, data on the geographical distribution of employment of its graduates
and the number of employed graduates in each region were obtained. University-level data
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Figure 1. Distribution of high-growth firms (HGFs) by industry in 201114, in numbers and as a
percentage of a total.

were aggregated up to the regional level and the total number of students from top-100
universities and higher education institutions who had graduated from each Russian region
and were employed in other regions was calculated.

Based on the structure of the migration data, three different measures of migration were
used:

e MI™: number of graduates holding technical degrees who migrated to and were
employed in region i.

o MINP: number of graduates holding non-technical degrees who migrated to and were
employed in region i.

o MITPNTD: total number of graduates holding technical and non-technical degrees in
region 1.

A difference was expected between the potential effects of graduate migration between
graduates with technical and non-technical degrees. A distinction was therefore made between
two types of university and higher education institution and, correspondingly, two types of
graduate migration flow. The first group of graduates with technical degrees comprised those
from technical, agriculture and architecture universities and higher education institutions. The
second group comprised students who graduated from classics, education, humanities and
socioeconomic universities and higher education institutions.

Taking into account the cross-sectional nature of the data, the following empirical model
was estimated:

HGFl = (Z+ﬁML‘+X,y+8,‘ (1)

where HGF; is a number of HGFs in region 7 in the period 2011-14; MI; is a measure of
high-skilled migration; X denotes a set of regional control variables; and € is an error term. To
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Table 1. Descriptive statistics of dependent and explanatory variables.

Variable Observations Mean SD  Minimum Maximum

Number of high-growth firms per 100 73 0.2986 0.1550 O 0.9237
people

Number of high-growth firms in 73 0.0883 0.0584 0 0.2483
wholesale and retail per 100 people

Number of high-growth firms in 73 0.0800 0.0535 O 0.2103
manufacturing per 100 people

Number of high-growth firms in finance 73 0.0227 0.0352 0 0.2326
and real estate per 100 people

Incoming tech-degree migrants per 100 73 1.3003 1.7066 O 7.9276
people

Incoming non-tech-degree migrants per 73 3.0849 4.0386 0.3247 24.3312
100 people

Incoming tech- and non-tech-degree 73 4.3852 5.2691  0.4040 28.3174
migrants per 100 people

GRP growth, 2002-10 73 43849 1.0657 3.1161 11.3730

Population growth, 2002-10 73 0.9627 0.0552 0.8579 1.1556

Note: Gross regional product (GRP); SD, standard deviation.

account for the different sizes of regions and, thus, for agglomeration effects, the dependent
and migration variables were calculated per 100 people. The same regression was estimated for
2010-13 except that it was assumed that in this case an endogeneity problem caused by the
contemporaneity of the migration and HGF data might arise. To avoid it, in the final
specification with cross-section data the number of HGF's in the period 2011-14 and migra-
tion data for 2013 were used.

To control for the size of regional economy and its growth potential, the gross regional product
per capita growth rate for 2002-13 was used (see also Gerasimova & Dunford, 2017). The
population growth rate was an additional control variable representing regional growth prospects
and regional attractiveness for migration. To control for the uneven distribution of firms and, in
particular, HGFs across Russian regions, a set of dummy variables for Russia’s federal districts was
introduced. In addition, Moscow, the Moscow region and St Petersburg were excluded, since
these agglomerations generate specific agglomeration effects that cannot be explained by this
model and, even after transformation by dividing by population, remain as outliers.

The descriptive statistics and variable descriptions are presented in Table 1 and Table A1l
in the supplemental data online. Table 2 records the correlations between key variables.

Figures 2 and 3 plot the number of HGFs and migrated high-skilled technical and non-
technical degree students across Russian regions. There is a seemingly positive correlation
between the number of HGFs and high-skilled migration. However, it is obvious that
agglomeration economies explain simultaneously higher numbers of HGFs and university
graduates in the same regions. Thus, in Figure 4 the same indicators are plotted with both
measured per 100 population.

Even after correcting for the regional population, there are still agglomeration effects that
allow regions to host higher numbers of HGFs and simultaneously attract more high-skilled

AREA DEVELOPMENT AND POLICY
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Figure 2. Numbers of high-growth firms (HGFs) and university graduates with a technical degree
migrating and finding employment by region, 2014.
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Figure 3. Numbers of high-growth firms (HGFs) and university graduates with a non-technical
degree migrating and finding employment, by region, 2014.

people. Thus, the independent variables representing high-skilled migration may be poten-
tially endogenous. In this situation life expectancy at birth may serve as good instrument for
the following reasons. First, life expectancy explains regional attractiveness for high-skilled
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Figure 5. Number of high-growth firms (HGFs) and incoming instrumented technical degree (left)
and non-technical degree (right) students per 100 people across Russian regions, 2014.

people, since high-skilled migration is driven by perceived differences in the quality of life.
Second, life expectancy is not correlated with the activities of firms because HGFs may locate
in areas with high concentrations of firms that have a negative environmental impact and
adversely affect the quality of life. This is, in particular, the case in the Primorsk Krai and
Arkhangelsk regions, which have HGFs in traditional ship and boat-building industries and
also have rather low life expectancies because of relatively low standards of living and an
inclement climate. Other examples are regions in the Urals (the Sverdlovsk and Chelyabinsk
regions). These large industrial areas have a large number of factories that pollute the air and
water with negative effects on life expectancy.

Figure 5 plots the same correlation between HGFs and high-skilled migration, but
migration flows now are instrumented by regional life expectancy at birth. In this case there
is a different ‘U’-shaped non-linear relationship between the number of HGFs and high-
skilled migration. To check this relationship empirically, a squared term was included in the
specification of the model, as follows:

HGF; = a.+ MI; + 6MI? + X'y + & )

where HGF; is the number of HGFs in region 7 in the period 2011-14; MI; is a measure of
high-skilled migration; X is a set of regional control variables including GRP and population
growth in 2002-10; and € denotes an error term. Equation (2) was estimated using ordinary
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least squares (OLS) and two-stage least squares (2SLS) instrumental variables (IV), where MI;
is instrumented by life expectancy at birth.

RESULTS

Table 3 presents the econometric results for the determinants of HGF's across Russian regions.
Columns (1)—(3) record the OLS estimation results with non-instrumented migration data;
columns (4)—(6) set out the 2SLS estimation results, where migration flows are instrumented
by average life expectancy at birth across Russian regions. As anticipated, high-skilled migra-
tion measured by migration of top-100 university graduates has an inverted ‘U’-shaped effect
on the number of HGF's across Russian regions. The coefficients for migration and its squared
term are significant at the 1% level for regressions with data for technical, non-technical, and
technical and non-technical degree students.

The relationship between high-skilled migration and HGFs might differ by industry.
Indeed, Kerr, Kerr, Ozden, and Parsons (2017) mention that the geographical concentration
and agglomeration of high-skilled migrants varies by occupation and sector. These variations
can reflect responses of migration to local shortfalls in particular skills or migrants concentrat-
ing in occupations and industries that benefit from agglomeration or diaspora networks.
Innovation areas in the United States (such as Silicon Valley, Boston or Seattle) tend, for
example, to have higher levels of immigrant concentration in science and engineering profes-
sions compared with other areas. In a similar manner, the concentration of skills in industries
may affect both the attraction of high-skilled workers and the creation of high-growth skills.

In this research, tests for the role of industrial structure in the attraction of high-skilled
migrants and creation of HGFs were undertaken by distinguishing three groups of industries:
manufacturing, wholesale and retail, and finance and real estate. On the one hand, more
detailed industry classifications may produce more accurate estimations. In particular, manu-
facturing industries may require different proportions of technical and non-technical specialists
and, more generally, different combinations of higher- and ordinary-degree specialists. On the
other hand, manufacturing industries obviously require a higher proportion of technical-
degree high-skilled specialists than the wholesale and retail and financial service sectors.
Therefore, if there are different effects at a high level of aggregation, areas for further work
will be opened up.

Table 4 records the econometric results for industry-specific estimates. Again, the results
indicate that the mobility of both technical and non-technical high-skilled graduates has
positive and statistically significant effects. At the sectoral level, the largest coefficients are
for wholesale and retail. This effect holds for all three migration variables. In other words, the
number of HGFs is more closely related to the number of high-skilled migrants to the region
in the wholesale and retail sector. This result holds for both technical and non-technical
degree students.

In general, the revealed inverted ‘U’-shaped relationship between high-skilled migration
and the number of HGFs at the regional level seems counterintuitive. Obviously, as stated
above, larger markets attract more high-skilled people, offer more workplaces, provide more
market niches and allow some firms to grow quickly. However, if controls are introduced for
the size of the market, by adjusting variables for the size of the population, and for possible
endogeneity problems, the relationship between high-skilled migration and HGFs is non-
linear. This type of relationship may indicate a pro-competitive effect where a high number of
HGFs in a region is possible only if there is a moderate concentration of high-skilled people.
When the concentration of high-skilled people in a region is low, only a small number of firms
can innovate, even though these firms may grow faster after the introduction of such innova-
tions. Conversely, when there is a high concentration of high-skilled people in a region, a
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larger number of firms can innovate, increasing competition and allowing a larger number of
firms to acquire the status of an HGF. However, when the concentration of high-skilled
people continues to increase and a larger number of firms innovate, the competition effect
strengthens which, in turn, leads to the decrease in a number of HGFs.

The inverted ‘U’-shaped relationship identified in this research reflects the competition—
innovation relationship proposed by Aghion, Bloom, Blundell, Griffith, and Howitt (2005).
According to these authors, competition may increase the incremental profits from innovation
(the ‘escape—competition effect’), but reduce innovation incentives for laggards (the
‘Schumpeterian effect’). The balance between these two effects changes between situations
in which competition is low and high, generating an inverted ‘U’-shaped relationship.

CONCLUSIONS

This paper reports a first attempt to estimate the relationship between interregional human
capital mobility and the presence of HGFs. Most recent empirical studies of interregional
labour migration concentrate on the effects of migration on regional convergence. Empirical
studies of HGF's in Russia are descriptive, and only one paper reports the use of econometric
methods to estimate the impact of human capital on HGF's using the average number of years
of education as an independent variable (Zemtsov et.al., 2015). This variable is in the view of
the authors inappropriate as it has low variance across regions and does not measure the
availability of high skills and the entrepreneurial potential of a region.

In this paper, data on the mobility of university graduates were used as a measure of
interregional human capital migration and to explain the number of HGF's in Russian regions.
The empirical results confirm the existence of an inverted ‘U’-shaped relationship between the
inflows of university graduates and the number of HGFs at the regional level.

These empirical results contribute to the literature dealing with the locational determinants
of HGFs and interregional human capital mobility in that they, first, explore the graduate
employment pattern and, second, relate regional human capital mobility to the distribution of
HGFs. The results suggest that the inflow of graduates from top-100 Russian universities with
both technical and non-technical degrees is a good predictor of the number of HGFs in a
region. The initial rise in the number of HGFs is due to the relatively low concentration of
high-skilled migrants and the confinement of innovation to only a small number of firms.
When the number of high-skilled migrants increases and a larger number of firms innovate,
the competition effect strengthens leading, in turn, to a decrease in the number of HGFs.

From a policy perspective, these results confirm the need for a more complex approach to
stimulating the innovativeness of Russian companies. This approach should include not only
stronger support for R&D at the firm level but also the stronger encouragement of inter-
regional migration of high-skilled people. Based on these results and with regard to the
perspectives of less developed territories, policy-makers should not overlook the potential of
HGFs in Russian regions with low market and growth potential. In order to exploit such
opportunities better, more incentives for the migration of a young high-skilled population to
less developed regions and for the encouragement of entrepreneurship potential are required.

The nature of the data places some limits on this research. The authors intend to extend
the analysis in two directions. The first is to examine more carefully the industry-specific HGF
effects of graduate student mobility, and to control more precisely for regional economic,
innovation, living and institutional conditions, checking for other instruments for high-skilled
mobility. The second extension is to use higher lags for migration flows and to control for
‘zero’ observations in both the migration and HGF data. This extension will help account for
time and spatial effects. These initial results nonetheless remain important and have policy
implications for Russian regions and, in particular, for less developed territories.
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