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Exploring Local Labor Markets and Knowledge Spillover

from a Spatial Perspective

F. Wijayanti <
Ural Federal University, Ekaterinburg, Russia; >< febry.ie008@gmail.com
Universitas Negeri Malang, Malang, Indonesia

ABSTRACT

Relevance. Cities serve as vital hubs for socioeconomic activities, fostering
convergence in local labor markets characterized by high productivity, pre-
mium wages, and knowledge spillover. Jakarta Metropolitan, as Indonesia’s
economic center, embodies these advantages, prompting the need for a spatial
investigation of their regional association.

Research Objective. This study examines the unique attributes of the labor mar-
ket in the Jakarta Metropolitan Area. The analysis encompasses anomalies such
as the impact of premium wages on local labor productivity and the influence of
education levels, as a proxy for knowledge spillover, on urban labor productivity.
Data and Methods. Utilizing microdata from Sakernas and macrodata from BPS
for 2017-2019, this study offers a comprehensive analysis of the Jakarta Metro-
politan Area. By synthesizing cross-level data, the intricate interplay between
productivity, wages, and area size becomes evident, particularly the tendency for
skilled individuals to gravitate toward larger urban centers. Employing spatial
regression, the analysis takes into account local characteristics in regions.
Results. Density and education have a positive correlation, while the number
of holders of bachelor’s degrees has a surprisingly negative impact on produc-
tivity. Notably, higher aggregate education levels enhance regional productivity
throughout the Jakarta Metropolitan Area, except for highly educated individ-
uals. The level of education influences the minimum wage in a region, driven
by spatial disparities in the educational infrastructure and quality. The number
of educated people also influences wages in and across regions, prompting mi-
gration to regions with higher salaries.

Conclusions. By integrating microdata and macrodata and employing spatial re-
gression techniques, this study shows the connection between education, produc-
tivity, and regional dynamics, particularly in the Jakarta Metropolitan Area. These
findings challenge the assumption that possessing a high level of education guar-
antees higher productivity and remuneration, demonstrating the need for edu-
cation reforms that align with labor market demands and bolster the economy.

KEYWORDS

local labor market; knowledge
spillover; urban area; wage
premium; productivity; Indonesia
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AHHOTAIIMA

AKTyanbHOCTb. [opofia c/Ty>KaT >KM3HEHHO BaYKHBIMM LIeHTPaMI COLMAjIbHO-
9KOHOMMYECKOI aKTUBHOCTH, CIIOCOOCTBYs KOHBEPreHLIMM JIOKaJIbHBIX PbIH-
KOB TPYy[a, XapaKTepU3YIOIMXCsA BbICOKOI IIPOM3BOAUTENbHOCTDIO, IPEMUATIb-
HOJ 3apaboTHOI MTaTolt u HanndneM 3¢ dekra neperoka sHaHMiT. CTOMUIHBII
pernoH JI>kakapra, KaK 9KOHOMIUYECKII LleHTp VIH/IOHe3un, BOIUIOIIaeT B cebe
9TY IIPEVIMYILECTBA, YTO BBI3bIBAaeT HEOOXOAMMOCTD UCCIIEOBAHMS CIIeLMDUKY
VX IIPOCTPAHCTBEHHOTO MPOABIEHNA.
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ITens nccnegoBanus. B ncceoBaHny paccMaTpUBAaOTCs YHUKATbHbIE 0COOeH-
HOCTM pBIHKA TPY/a B CTOIMYHOM pernoHe JkakapTa. AHa/lu3 oXBaTbIBaeT TaKle
SIBTIEHMSI, KaK BIIMsIHME TPEMMANbHOI 3apaOOTHOI IUIaThl Ha MPOM3BOINTEINb-
HOCTb TPYZa Ha JIOKAJIbHOM YPOBHe 1 BIMSHME YPOBHs 00pa3oBaHs, KaK [0Ka3a-
Te/lA pacIpOCTpaHEeHNs 3HaHWIA, Ha IPOM3BOANTENbHOCTD TPYZaA B TOPOJIaX.
auusie n metogpl. Ha ocHoBe MukpopaHHbix HanyoHambHOro 00CenoBanms
paboueit cunsl (Sakernas) 1 MakpogaHHbIX [0CYIapCTBEHHON CIY>KOBI CTATHCTH-
xu Vinponesun (BPS) 3a 2017-2019 ropbl, B MCC/IENOBaHMI BBIIIOTHEH BCECTO-
POHHMII aHa/IU3 PbIHKA TPy CTOMMYHOro pernoHa Jxakapra. IIpn 06061meHn
MepeKPeCTHBIX JJAHHBIX CTAHOBUTCS OUEBMIHON CTIOKHAS B3aUMOCBA3b MEXIY
[IPOV3BOMUTENBHOCTDIO, 3aPabOTHOI IJIATOI ¥ pasMepOM TepPUTOPUM, & TAKXKe
TEeHJICHIVA K TOMY, 4TO KBa/IM(pULMPOBaHHbIe CIIeLMaIICThI TATOTEIOT K Ooree
KPYIIHBIM FOPOAICKUM IleHTpaM. VIcronb3oBaHme IpOCTPaHCTBEHHOI perpeccun
HO3BOJIAAT YYECTb JIOKa/IbHbIE 0COOEHHOCT MCCIIEyeMbIX PETVIOHOB.
Pesynbrarsi. [I10THOCTD HaceneHMs U 0O6pa3oBaHNe MMEIOT HOMOKUTETBHYIO
KOppe/sALMIo, B TO BpeMs KaK KOIM4ecTBO obnasiaTesieit crereHel 6akamaBpa
OKasbIBaeT, KAK HM TapajiOKCaNbHO, HETaTMBHOE BIIMAHME Ha IPOU3BOJAUTEND-
HOCTb TpyAa. [IpuMedaTenbHO, 4TO 60/1ee BBICOKMIT COBOKYIIHBIN yPOBEHb 00pa-
30BaHNA MOBBIIIAET PETMOHANbHYI0 IPOM3BOJUTENBHOCTD BO BCEM CTONNYHOM
pernose J)KakapTbl, 3a MCK/ITIOYEHEM BBICOKOOOPAa30BaHHBIX JIOfiell. YPOBEHb
00pa3oBaHMs BIMACT Ha MUHMMA/IbHYIO 3apa00THYIO IJIATy B PETMOHE, 4TO 00-
YCTIOBTIEHO TIPOCTPAHCTBEHHBIMY PasINyysIMU B MHQPACTPYKType 1 KadeCTBe
obpasoBauus. KomnuecTBo 06pa3oBaHHBIX JIIOfiell TAKOKe BIMSET Ha CUTYALUIO
BHYTPU peTMOHA U XapaKTep B3aMMOBNMAHUA PETMOHOB, CTUMYIUPYA MUIpa-
LIMIO0 B PETMOHBI C 60/Iee BBICOKMMM 3apIUIaTaMIL.

BoiBoasl. VIHTeTrpupysa MUKpOIAHHbBIE U MAKPOIAHHBIE Y MICTIONb3Ys METOMbI IIPO-
CTPaHCTBEHHOI Perpeccuy, 3TO UCCIeOBaHYE IIOKa3bIBaeT CBA3b MEX/Y 00paso-
BaHMeM, IIPOM3BOANTEIBHOCTBIO ¥ PErVOHAIbHOMN JJUHAMUKOM, GOKyCHpYsCh Ha
IIpUMepe CTOIMYHOTO pernoHa JI)akapTa. OT1 pesyIbTaThl CTaBAT MOJl COMHEHME
IIPEIIONOKeHNE O TOM, YTO O0JIajiaHe BBICOKVM YpOBHeM 00pa3oBaHMsI rapaH-
TVpyeT 60/ee BBICOKYIO MIPOU3BOGUTENBHOCTD 1 OIUIATY TPY/a; AEMOHCTPUPYIOT
HeobxonmMocTh pedopm 00pa3oBaHsl, KOTOPbIe 0becreunst Obl COOTBETCTBIE
o0pasoBaHus TPeOOBAHMAM PbIHKA TPY/A U YKPenuii 65 SKOHOMMUKY.
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Introduction

The city is renowned as a hub for the exchange
of information and the transaction of goods and
services, serving as a focal point for socio-econom-
ic activities. Given its grandeur, the city naturally
demands high productivity, competitive wages,
top-tier education, and quality healthcare services,
among others. However, the array of convenienc-
es provided by urban environments contributes to
congestion and density, leading to concentrated la-
bor forces and subsequently, elevated living costs.

The primary incentive for individuals to relo-
cate to urban areas is the allure of higher wages.
Gould (2007), Glaeser and Maré (2001), for in-
stance, found that the basic urban wage premium
for smaller cities surpasses 21%, while for mod-
erately-sized cities with over a million residents,
the wage premium exceeds 30% compared to
areas outside this territory. Similar evidence was
presented by Combes et al. (2007) for France, and
Diaz-Dapena et al. (2017) for Spain.

The urban wage premium prevalent in cos-
mopolitan areas can stem from either height-
ened labor productivity in downtown regions
or the inclination of workers to pursue more
promising careers and live in a metropolitan en-
vironment. Consequently, the premium salary
aligns with higher levels of education; without
a doubt, cities boast an ample supply of skilled
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and well-educated labor. This phenomenon is
observable in Indonesia as well, where education
correlates with higher earnings (as illustrated in
Figure 1). Figure 1 demonstrates that obtaining
a university degree correlates with higher wages.
In contrast, the earnings of those with only an
elementary school education are approximately
half the salary of university graduates. Theoreti-
cally, education levels show a positive correlation
with income. Indonesia’s system of compulsory
education comprises primary school (Sekolah
Dasar - SD) (6 years), junior high school (Se-
kolah Menegah Pertama - SMP) (3 years), and
high school divided in senior high school (Seko-
lah Menengah Atas - SMA) and vocational high
school (Sekolah Menegah Kejuruan - SMK) (3
years). After completing compulsory education,
students can enter an institution of higher educa-
tion, which can be roughly divided into institu-
tions of higher vocational education (Diploma 1
(D1), Diploma 2 (D2), Diploma 3 (D3), Diploma
4 (D4)) and those of academic education (bache-
lor, master, and doctoral degrees). However, after
2021, the salaries of high school graduates (SMA/
SMK) have shown a slight decline, while those of
people with primary school education (SD) and
junior high school (SMP) levels have remained
relatively stable. This shift has contributed to the
evolution of Indonesia’s labor market dynamics.
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Figure 1. Average wage per hour (Rupiah/Hour) and workers with different levels of education (%) in Indonesia
Source: Compiled by the authors based on the data from the labor section of Badan Pusat Statistik Indonesia. Retrieved from:
https://www.bps.go.id/indicator/19/1175/1/upah-rata---rata-per-jam-pekerja-menurut-tingkat-pendidikan. html'htt s://

tamatkan-dan-jenis-kegiatan-selama-seminggu-yang-lalu-2008-2022.html (Date of access: 16 June 2023)
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Furthermore, delving into Indonesia’s labor
market structure based on education levels, it be-
comes apparent that the labor force predominant-
ly consists of individuals with elementary educa-
tion, constituting 37.88%. These workers received
less than 15,000 rupiahs per hour in 2022 (Figure
1). In 2022, the average wage for Indonesian la-
borers hovered around 18,973 rupiahs per hour,
and a significant 87.88% of those with education
ranging from primary school (S§D) to high school
diploma (SMA/SMK) earn an average wage of less
than 15,000 rupiahs per hour.

Additionally, the labor segmentation in In-
donesia’s cosmopolitan centers also attracts those
with lower levels of education. Allen et al. (2016)
showed that unskilled laborers earning lower wag-
es are predominantly concentrated in urban areas,
likely due to the fact that 50% of the labor force
resides in cities. Consequently, this attraction can
both stimulate urban productivity and economic
growth, while also generating challenges such as
poverty and the emergence of slum areas.

The high level of productivity and attractive
wages naturally lead to a substantial influx of
highly skilled labor. Urban environments offer
exceptional amenities that encourage swift in-
teractions among individuals possessing top-ti-
er education and advanced skills. Consequently,
metropolises become hubs attracting individuals
with excellent education and sought-after skills.
This convergence of educated individuals, along
with their ability to adapt to new challenges, fuels
Indonesia’s sustainable economic growth, espe-
cially in urban zones such as the Jakarta Metro-
politan Area.

However, there is a certain disparity in the
distribution of education in Jakarta (Muhaimin
etal., 2022), which generates varying productivity
levels across different locations within the Jakarta
Metropolitan Area. Imagine a scenario where all
individuals in urban areas have access to proper
education to confront the challenges of the new
industrial revolution; as a result, other areas could
also influence the enhancement of urban regions.
This phenomenon of knowledge dissemination in
cities is termed knowledge spillover, a mechanism
that amplifies city productivity and fosters sus-
tainable economic growth.

The above-described situation in Jakarta has
determined the purpose of this study, which aims
to gain an understanding of the interconnection
of productivity, wages, knowledge spillover, and
labor market conditions in Indonesia’s metropo-
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lises, with a particular focus on the Jakarta Met-
ropolitan Area.

Furthermore, the Jakarta Metropolitan
Area, encompassing 13 municipalities/cities,
exhibits distinct characteristics. Consequently,
a spatial model framework proves to be an in-
valuable tool for dissecting these unique attri-
butes and interactions. By integrating spatial
elements, such as geographic proximity, into the
analysis, a deeper understanding of the impacts
of agglomeration and knowledge spillover on la-
bor market outcomes can be gained. The prime
focus of this paper is on the anomalies in the
local labor market of urban areas, particularly
the Jakarta Metropolitan Area, which is Indo-
nesia’s capital city and a sprawling metropolis.
These anomalies include the impact of wages
on the productivity of the local labor market
and the influence of different education levels
in the local labor market, which act as proxies
for knowledge spillover, on urban labor produc-
tivity. Achieving these objectives could confirm
that dense urban areas foster knowledge spill-
over, which in turn boosts productivity and
contributes to the enhancement of the national
economy through higher salaries in cities.

Theoretical framework
Urban Labor Market and Productivity

The city is an area with a high concentration
of diverse professionals. Unquestionably, this
pool of people creates a city that becomes a tre-
mendously big labor market. Combes et al. (2012)
remarked that agglomeration economies in larger
cities encourage interchanges that enhance pro-
ductivity, conceivably strengthened by localized
natural benefits. In other words, urban agglom-
eration means that the local labor market’s size
can yield productivity gains (Ciccone, 2002; de
la Roca & Puga, 2017; Glaeser &Resseger, 2010;
Groot & de Groot, 2020; Lee et al., 2017; Prasert-
soong&Puttanapong, 2022; Venhorst, 2017). The
higher productivity observed in a dense labor
market could be influenced by preferences that
arise due to increased competition in that market
(Ciccone, 2002; Di Giacinto et al., 2020; Gould,
2007; Henderson & Turner, 2020; Moretti, 2010;
Shi et al., 2022; Sveikauskas, 1975; Tadjoeddin&
Mercer-Blackman, 2018). Moretti (2010) con-
tends that the size of the labor market is correlated
with reduced unemployment risk for employees
and the presence of job vacancies for companies,
both of which reflect wage differences.
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The urban environment’s external effects on
productivity are associated with the fact that the
more prominent and denser accommodations
imply a robust positive relationship between ur-
banization and economic development (Di Gi-
acinto et al.,, 2020; Henderson & Turner, 2020;
Moretti, 2010; Sveikauskas, 1975; Tadjoeddin&
Mercer-Blackman, 2018). Prasertsoong and Put-
tanapong (2022) proved that a higher population
thickness in Thailand increases labor productiv-
ity due to a high agglomeration pressure yielded
by density. According to Tadjoeddin and Mer-
cer-Blackman(2018), urban economies produced
by agglomeration economies have better worker
productivity, as the case of the Jakarta Metropol-
itan Area illustrates. Moreover, Di Giacinto et al.
(2020) stated that density plays a significant role in
metropolitan productivity; for instance, doubling
density increases productivity by 2-4%. Kusward-
ana et al. (2021) conducted a primary investiga-
tion of the relationship between job density and
productivity. They found that as an agglomeration
increases in size, the impact on productivity re-
mains consistently around 2-6%. This result is in
line with previous studies, such as Ciccone (2002).

Furthermore, Lee et al. (2017) showed the
significance of population density driven by local-
ization and urbanization economies. Similarly, de
la Roca and Puga (2017) discuss the fundamental
queries of urban economics: evaluating the produc-
tive advantages of metropolises and understanding
their essence. The advantages of urban areas’ pro-
ductivity are exemplified by the increased produc-
tivity of firms operating in them (de la Roca & Puga,
2017; Glaeser & Xiong, 2017; Henderson & Turner,
2020; Lee et al., 2017), highlighting the crucial role
cities play in national economic development.

The assertion that cities are labor markets is
fundamentally accurate. The undeniable allure of
metropolitan amenities must also be acknowledged
(Glaeser & Xiong, 2017; Gould, 2007; Henderson
& Turner, 2020). Thus, at its core, the overarching
dynamic centers on cities assuming the role of hubs
wherein companies actively recruit employees while
individuals seek to secure employment opportuni-
ties. Chen et al. (2020) noted that workers in large
firms tend to be more productive due to heightened
labor competition. A parallel logic applies to em-
ployees in large cities, where higher effectiveness
and productivity are observed (Henrekson, 2020).
The convergence of firms and workers in a single lo-
cation enhances productivity (Combes et al., 2012),
thereby stimulating the city’s development.
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Previous studies confirm strong and positive
connections between productivity, agglomeration,
and premium earnings in urban areas (Combes et
al.,2007; Diaz-Dapenacetal.,2017; Glaeser & Maré,
2001; Gould, 2007; Lee et al., 2017; Moretti, 2010;
Prasertsoong & Puttanapong, 2022; Tadjoeddin &
Mercer-Blackman, 2018). The interplay between
regional size, productivity, and wage offerings per
sector in cities influences residential choices (de
la Roca & Puga, 2017; Glaeser & Resseger, 2010;
Gould, 2007; Lee et al., 2017; Venhorst, 2017). Li
etal. (2021) concluded that high wages determine
the quality of the workforce, reinforcing the idea
that cities are zones of productivity with substan-
tial paychecks and progressive technology.

As for education, both public and private, it
tends to be higher in urban areas. Moreover, hu-
man capital accumulation is accelerated in me-
tropolises through in-person interactions (Glaes-
er & Maré, 2001; Glaeser & Resseger, 2010).
Concerning firms’ spatial sorting, the concept
suggests that as businesses grow, labor market
competition intensifies, allowing only the most
productive firms to thrive. This dynamic enables
firms to attract higher-quality workers, contribut-
ing to their expansion or enhanced productivity
(Glaeser & Resseger, 2010; Lee et al., 2017).

Multiple studies investigating the correlation
between premium pay and urbanization imply
that higher productivity in a metropolitan area
positively affects individual incomes, even when
considering different timeframes and datasets
(de la Roca & Puga, 2017). Furthermore, it’s ac-
curate to state that cities fundamentally operate
as labor markets. Certainly, we cannot disregard
the attractiveness of urban amenities. Di Giacin-
to (2020) demonstrated a strong correlation be-
tween the labor productivity component of urban
productivity and demographic factors, serving as
a proxy for labor market density. Notably, pro-
ductivity increases alongside density (Glaeser &
Resseger, 2010; Glaeser & Xiong, 2017; Tadjoed-
din & Mercer-Blackman, 2018).

Moreover, thereisatendency for uneven growth
in productivity across different sectors (Manning &
Pratomo, 2018; Sugiyarto et al., 2006). To a certain
extent, the shift from agriculture to manufacturing
and services is a response to low productivity in the
agricultural sector. However, despite this broader
economic adjustment, a significant portion of the
population remains engaged in low-productivi-
ty industries. This phenomenon isn't exclusive to
agriculture but also prevails in urban areas where
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industries exhibit a low rate of labor absorption,
particularly during the industrial revolution era.
Consequently, local urban labor is required to pos-
sess high skills and productivity. The compensation
for their heightened efficiency and productivity is
the high wages offered by urban areas.

Local Labor Market, Wages, and Knowledge Spillover

Higher earnings consistently lead workers to
contemplate moving, especially to cities. Accord-
ing to the widely accepted view, agglomeration
economies come into play as productivity increas-
es alongside higher population density, resulting
in larger rewards for local workers (Di Giacinto
et al., 2020; Henderson & Turner, 2020; Tadjoed-
din & Mercer-Blackman, 2018). Glaeser & Maré
(2001) cite Max Weber, who reported a 50% wage
disparity between rural and urban areas in Ger-
many. This gap proved significant for taxing pur-
poses and roughly equivalent to the daily earn-
ings of unskilled urban labor (Halfdanarson et
al., 2008). Acar (2003) showed that in developing
countries, agricultural wages were approximately
41% lower than the nominal urban wages for full-
time unskilled labor. In the 1830s, England wit-
nessed a more pronounced wage gap of around
73%, while the USA experienced a 50% gap in the
mid-1890s (Acar, 2003).

Gould (2007) and Glaeser and Maré (2001)
showed that locations with over 1 million resi-
dents exhibit an average wage approximately 30%
higher than smaller areas, the latter enjoying a
basic urban wage premium of about 21%. Glaes-
er and Resseger (2010) concluded that real wages
rise in tandem with city population. Similar find-
ings were reported by Combes et al. (2007) for
France and Diaz-Dapena et al. (2017) for Spain.
In Thailand, higher population density translates
to increased labor productivity: Prasertsoong and
Puttanapong (2022) demonstrate a concentrated
high wage pattern in Bangkok and its environs, a
result of strong agglomeration forces due to high-
er population density. Thus, it may be conclud-
ed that the higher wages offered by cities are the
main factor that attracts labor to these areas.

According to Zgarrick et al. (2020), the wage
premium serves as a critical tool for assessing
the labor market, essential for maintaining and
supporting the labor force. Furthermore, Li et al.
(2021) emphasize that wages fundamentally reflect
the economic standing of workers and serve as a
critical gauge of the quality of their employment.

Glaeser and Xiong (2017) show the key role
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of the relationship between productivity, earnings
per worker, and the size of the area in urban eco-
nomics. They hypothesize that this connection re-
flects the preference of more skilled professionals
to establish themselves in non-rural areas, driven
by urban prominence as a market access point
that attracts educated labor with higher earnings
(de la Roca & Puga, 2017; Di Giacinto et al., 2020;
Glaeser & Maré, 2001; Glaeser & Xiong, 2017;
Groot & de Groot, 2020; Henderson & Turner,
2020; Lee et al., 2017; Moretti, 2010; Prasertsoong
& Puttanapong, 2022; Shi et al., 2022; Tadjoeddin
& Mercer-Blackman, 2018; Venhorst, 2017). This
convergence of educated labor in urban areas is
highlighted by Duranton & Puga (2020), Glaeser
& Maré (2001), Lamorgese et al. (2019), Lu (2022),
Moretti (2010), Shi et al. (2022), and Tadjoeddin
& Mercer-Blackman (2018). Consequently, urban
spillovers encompass both premium wages and
knowledge sharing.

Gould (2007) contends that higher produc-
tivity, which leads to an increased presence of
skilled workers in cities and ideal conditions for
human capital development, drives higher earn-
ings in urban areas. Additionally, Di Giacinto et
al. (2020) find that the availability of local human
capital is closely tied to the benefits of increased
urban productivity due to the depth of the labor
market and recognized indicators of agglomera-
tion economies. Prasertsoong and Puttanapong
(2022) assert that labor skill is compounded by
localized productivity and wages. Tadjoeddin
and Mercer-Blackman (2018) highlight that cit-
ies foster efficiency through proximity, facilitating
the exchange of ideas, knowledge dissemination,
and creativity. Glaeser and Xiong (2017) add that
higher firm density in specific locations fosters
the exchange of ideas and job matching, reduc-
ing search costs and promoting flexibility. Since
well-educated individuals tend to live in highly
productive urban areas, this solidifies the recog-
nition of cities as productive hubs, offering com-
petitive wages and advanced technology.

The research literature predominantly focuses
on the positive effects of urban labor markets and
knowledge spillover in developed countries while
the implications for developing countries remain
a question, particularly the effectiveness of lo-
cal knowledge spillovers. Kesidou and Romjin
(2008) and Kesidou and Szirmai (2008) conduct-
ed research among software firms in Uruguay and
found that local knowledge spillovers enhance
firm performance. Their findings are further sup-
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plemented by Chen et al. (2020), who utilized a
probit model to explore knowledge distribution
across urban areas in various developing Asian
countries, including Indonesia. Chen et al. (2020)
argue that larger city populations correlate with a
higher propensity for innovation. However, their
study covered Jakarta as a province rather than a
specific metropolitan area.

Taniguchi et al. (2018) noted that Indone-
sia’s labor productivity still has room for im-
provement, and educational investments should
be aligned with market demands. Consequent-
ly, delving into the Jakarta Metropolitan Area,
a pivotal hub in Indonesia, could yield us valu-
able insights into this issue. Jakarta serves as
both the cornerstone of Java’s economic corri-
dor and the capital city of Indonesia. Setyawan
et al. (2020) showed Jakarta’s significance in
offering ample job opportunities for individ-
uals with higher education levels, leading to
commuter activities that influence economic
development in their respective regions. This
effect reverberates in terms of economic activi-
ties and the regional minimum wage (Setyawan
et al., 2020). As far as education is concerned,
Muhaimin et al. (2022) showed that achieving
educational equity through the school zoning
system in Jakarta hinges on the existence of
spatial justice. Concurrently, Kuswardana et al.
(2021) discovered that in Indonesia, inter-sec-
toral knowledge spillover has a positive impact
on productivity, especially in capital-intensive
industries. This underscores the need for com-
prehensive research on the intricate interplay
between urban economies, labor markets, and
knowledge diffusion within the spatial confines
of the Jakarta Metropolitan Area. Such studies
hold the potential to enrich analyses related to
this matter, especially within the context of de-
veloping countries.

Method and data

Numerous empirical studies on agglomer-
ation have centered around using urban and in-
dustrial size as indicators of productivity, with
premium wages often serving as a motivating fac-
tor for agglomeration economies. Additionally,
the concept of knowledge spillovers is highlighted
as a benefit stemming from agglomeration. Fur-
thermore, considering the inevitable interaction
between regions, this can be reflected through a
spatial weight matrix with a weight structure ex-
pressed mathematically as follows:
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W11 - Wiy
[ E E ] (1)

W1 Wy

A spatial weights matrix (W) is an N by N pos-
itive and symmetric matrix that identifies, for each
observation (row), the positions (columns) with
non-zero elements, determined by their neigh-
borhood relationships (Anselin & Bera, 1998).
Specifically, wij= 1 when i and j are neighbors, and
wij = 0 otherwise. The diagonal elements of the
weight matrix are set to zero, and the sum of each
row is equal to one. This results in components of
the row-standardized weights matrix being uni-
form. In the context of geography, the construction
of W is based on either adjacency connections or
the closest k neighbors, determined through Eu-
clidean distance measurements.

Indonesia employs a five-tiered geographic
system consisting of national, provincial, dis-
trict/municipality (kabupaten) and city (kota),
sub-district (kecamatan), and village (desa) lev-
els. In this study, the focus is on the kabupaten/
kota level, which represents the third tier in this
system. The study specifically centers on the Ja-
karta Metropolitan Area, encompassing the fol-
lowing areas: Central Jakarta, East Jakarta, West
Jakarta, North Jakarta, South Jakarta, Bekasi
City, Bekasi Municipality, Depok City, Bogor
City, Bogor Municipality, Tangerang City, Tan-
gerang Municipality, and Kepulauan Seribu. It’s
worth noting that the areas with water boundar-
ies may lack neighboring areas. The data used in
this research is sourced from the National Labor
Force Survey (Sakernas) and Statistics Indonesia
(BPS). BPS offers open-access data, collected an-
nually up to the third-tier level. As a result, data
on various variables such as productivity, wages,
population, density, localization economy, hu-
man development index, and education rate are
gathered. On the other hand, Sakernas provides
detailed household-level microdata, though ac-
cess is limited. Data regarding educated indi-
viduals, specifically those holding bachelor’s de-
grees, is sourced from Sakernas. Therefore, this
study employs aggregated data from Sakernas
and BPS for 2017-2019, covering 13 kabupaten/
kota in the Jakarta Metropolitan Area.

The spatial lag or spatial autoregressive mod-
el (SAR) is applicable to assess the existence and
strength of spatial interaction. The SAR model
is formalized as follows (Anselin& Bera, 1998;
Elhorst, 2014b):
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err = pﬂwﬁzr + anﬁﬂl + Urzr (2)

where Y, represents the dependent variable, p
stands for the coefficient of spatial autoregression,
and ¢ represents a vector of error terms. WY, sig-
nifies the spatial lag for y at i. Another approach is
the spatial error model (SEM), which arises when
error terms are correlated across observations,
meaning that an observation’s error affects the er-
rors of its neighbors, hence defined as:

an = Xurﬁl} + Uur

U, =AW, + ¢ (3)
where W is the spatial lag in errors and ¢ is a vec-
tor of error terms. Further, the Spatial Durbin
Model (SDM) is a model that can support both
spatially lagged dependent and independent vari-
ables (Elhorst, 2014b; LeSage& Pace, 2009a). An-
selin and Bera (1998) stated that SDM solves the
similarity between spatial lag and error models
and imposes a spillover effect for different explan-
atory variables. The SDM equation is as follows
(Elhorst, 2014a):

Yor = poW¥e + X o + WG, + Uy,

U,y =AW, + ¢ (4)
where WY, is the spatial lag of dependent vari-
able, WX is the spatial lag of independent vari-
ables, and W is the spatial lag error term.

Moreover, incorporating the region into the
spatial model introduces a distinct interpretation
of the effects of changing variables. In a spatial
context, spillovers are often described as changes
in one location influencing changes in other re-
gions. If we look at the SDM from equation (4), it
can be rewritten in vector form as:

V= (I — pW) tal, + (I — pW) " (X + WX.6) + (I — pWW) e, (5)

Y = B S (WX + V(W)a +V(W)e | (6)

where V(W)=(I-pW)"' degenerates to the identity
matrix, ocIn is a vector constant parameter where
vector y does not have mean value of zero
(Golgher& Voss, 2016; LeSage& Pace, 2009b).
Moreover, S, (W)=(I-pW)'[I 3,+ W0,] presents as a
“multiplier” which transforms X, into a matrix with
higher-order adjacent relations (LeSage& Pace,
2009b). Let’s expand the expected value to illustrate
the function of S (W) for a single dependent
variable. This will lead to the following equation (6)
(Elhorst, 2014b; LeSage& Pace, 2009b):

Y = TR [Se W) Xy + o + 5 (W) Xop ]+ V(W + V(W) (7)

Moreover, the derivative dy;/dx; can be used
to represent the idea of spillover mathematically
(Golgher& Voss, 2016). The dependent variable in
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area j#i is affected by changes to the explanatory
factors in region i. Lesage and Pace (LeSage& Pace,
2009b) clarified the complexity of the derivative of
y, with respect to X, in models with spatial lags of
a dependent variable, where i and j stand for two
different observations. Therefore, the impact of the
expected value of area i, given a change in a particular
variable for the same region or called direct effect
(Golgher& Voss, 2016; LeSage& Pace, 2009b), is

determined by: -~
— =5 k{W}:':" (8)

Bxix

where S (W), represents the i element of the
matrix S (W). The expected value of the dependent
variable in i will change in response to a change in
x, and then pass via neighbors of i before returning
to the origin area (Golgher& Voss, 2016; LeSage&
Pace, 2009b). Meanwhile, the indirect effect is the
impact of a unit increase in xj in a region on y in
all other areas collectively. Considering equation
(8) and modifying the explanatory variable x,_in
location j, the effect on the anticipated value of
location i is:

i
ﬂ:[;{ - Sk{:m'ij )
where S, (W), represents the i and j element of the
matrix S (W).

In theory, Sveikauskas (1975) proposed that
the potential labor productivity gains in larger
areas could be analyzed through regressions
between value-added divided by labor in the city
((V/L),) and the city’s population (Pop ). However,
as the quality of laborers tends to increase along
with the urbanization rate, the equation examined
by Sveikauskas is as follows:

log(V/L). = a + By log Pop, + f; logEdu. + £, (10)

Following Sveikauskas’ model and using
the sector’s industrial concentration or market
share as a proxy for localization economies
(Diaz-Dapena et al.,, 2017), we introduce an
additional variable, referred to as Localization
Economy (LE), into equation (10). As stated by
Glaeser and Maré (2001), knowledge spillover
or human externality could be approximated
using the human development index and
the proportion of bachelor’s degree holders
in the population. Extending this notion to
comprehend productivity and education in
the urban context, our variables for the initial
model are as follows:

prod. = f(D,HI,LE, BA,Pop) (11)
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Here, c represents the specific region, and
the dependent variable, ‘prod, pertains to the
productivity of that region, calculated as the
ratio of GDP to the labor force. The independent
variables include density (D), the population size
in the region (Pop), the human development index
(HI), the education index (Edu) which signifies
the literacy rate in the region, and localization
economic (LE) which proxies the proportion of
industrial sector share in the region’s GDP. These
data are sourced from BPS at the kabupaten/
kota level within the Jakarta Metropolitan Area.
Meanwhile, the percentage of holders of bachelor’s
degrees in the population (BA) is derived from the
Sakernas microdata. This model aims to uncover
how the influence of educated individuals,
represented by the share of bachelor’s degrees (BA),
impacts the enhancement of urban productivity.

Therefore, the next step involves showing
the existence of premium salaries and knowledge
spillover, employing a composite framework built
upon the work of Combes et al. (2007) and Lee et
al. (2017). In this context, the minimum wage (w)
will serve as the dependent variable and will be re-
gressed against independent variables, similar to
the previous equation. Additionally, productivity
will be introduced as another independent vari-
able (Diaz-Dapena et al., 2017). Thus, the formu-
lation of the second model is as follows:

we = f(prod,D,HI,LE,BA,Pop) (12

Furthermore, while regional productivity and
wages have garnered significant attention, it’s es-
sential to acknowledge that local attributes also
play a pivotal role in shaping employment choices
and corporate placements. It could be supposed
that the correlation between productivity and ur-
ban scale signifies a preference of highly skilled
individuals for larger metropolitan areas. There-
fore, this approach aims to reveal the interplay
between urban agglomeration, labor motivation
(represented by wages), and knowledge spillover,
while taking into account the nuances of local
characteristics.

Results

The structure of Indonesia’s labor market fea-
tures a substantial workforce supply, particularly
owing to favorable demographic conditions, with
the majority of the population concentrated in
urban areas. These factors present an important
opportunity for Indonesias economy. However,
as illustrated in Figure 1, the current state of the
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labor market structure is unsatisfactory primarily
due to the fact that nearly 45% of the labor force
has limited education (no education or primary
school), and middle-level education (junior and
senior high school). In contrast, the proportion of
individuals with higher education (diploma of in-
stitutions of higher vocational education and ac-
ademic degrees) is only around 10%. As a result,
Indonesia’s labor market faces a paradoxical situ-
ation, often linked to uneducated or low-skilled
labor migration (Wijayanti & Turgel, 2021). This
situation, combined with the benefits of the de-
mographic dividend and rapid technological ad-
vancement, could potentially place Indonesia in
a precarious position. This concern is particularly
relevant in densely populated areas, such as urban
centers, which play a crucial role in a country’s
economy. Hence, megacities such as Jakarta could
be disproportionately affected by these challenges.

Jakarta, as Indonesia’s capital city, has trans-
formed into a metropolitan region known as Ja-
bodetabek (Jakarta, Bogor, Depok, Tangerang,
and Bekasi) due to agglomeration effects. Jakarta
comprises distinct areas: Central Jakarta, East Ja-
karta, West Jakarta, North Jakarta, South Jakarta,
and KepulauanSeribu. The cluster map shows that
these areas can be grouped into four spatial clus-
ters based on productivity and wages—high-high,
low-low, high-low, and low-high (refer to Figure
2). This classification signifies that Central Jakarta
and its surroundings exhibit both high productiv-
ity and wages, denoting its status as the core of
Jakarta metropolitan (indicated by the red color
in Figure 2). Central Jakarta functions as the ad-
ministrative hub and has a high number of trad-
ing and service enterprises.

On the contrary, West Jakarta demonstrates
high productivity but is encircled by areas with
lower wage levels (indicated by the purple color in
Figure 2). This phenomenon is explained by the in-
fluence of agglomeration, which boosts West Jakar-
ta’s productivity due to its proximity to key centers
like Soekarno-Hatta International Airport. On the
other hand, Bekasi City showcases high produc-
tivity within a region surrounded by lower wage
areas. This can be attributed to East Jakarta’s rep-
utation as a less economically active area, resulting
in similar low minimum wage levels for Bekasi Re-
gency. Moreover, the concentration of factories in
Bekasi City contributes to its higher productivity
compared to East Jakarta and Bekasi Regency.

In contrast, Bogor Regency (indicated by the
blue color in Figure 2) exhibits lower productiv-
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Figure 2. Cluster map of Jakarta Metropolitan
Source: compiled by the author

Table 1
AIC value for SAR, SEM, and SDM
Model SAR SEM SDM
Model 1 AIC 320.7514 317.3909 318.678
Model 2 AIC 725.17 718.4942 717.6291
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Source: calculated by the author

ity and wages compared to its neighboring areas.
This disparity arises from its distant location
from the economic core, reduced consumption
and investment levels, and a lower human capi-
tal base, particularly in terms of education, com-
pared to other regions.

Firstly, we employ the Akaike Information Cri-
terion (AIC) test to assess the goodness of fit for
these spatial models. The AIC test is commonly em-
ployed as an information criterion for comparing
different model specifications (Darmofal, 2015).
Table 1 indicates that the SEM exhibits the lowest
AIC value for the first model, while the SDM has
the lowest AIC value for the second model.

Moving forward, the Glaeser and Mare’s equa-
tion yields intriguing results. This equation seeks
to show how the presence of highly educated in-
dividuals with bachelor’s degrees (BA) influences
cities’ productivity through minimum wage poli-
cies. Notably, the connection between the number
of holders of bachelor’s degrees and productivity
exhibits a negative correlation. At the ASEAN lev-
el, hiring young workers with higher education is
seen as more productive than hiring older work-
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ers (Wijayanti, 2018). Nevertheless, as can be seen
from Table 2 and 4, a higher number of bachelor’s
degrees negatively affects productivity and wages.
In essence, higher education, as a proxy for knowl-
edge spillover in Jakarta, does not guarantee higher
salaries and productivity. Recently, the perception
of higher education in Indonesia has taken a neg-
ative turn, exacerbated by the pandemic. In the
present scenario, many individuals are exploring
alternative avenues, such as investment and pro-
gramming courses offered by informal institutions.

However, in terms of spatial influence, the edu-
cation rate in Jakarta has a positive impact on both
productivity and wages (see Table 2 and Table 4).
If we look at the direct effect on productivity, the
education level in similar regions has a positive in-
fluence (Table 3). Meanwhile, the direct effect on
wages indicates that the education level in a specific
region affects the minimum wage level in that same
region rather than neighboring ones (Table 5). This
pattern is attributed to the concentration of educa-
tion in Central and South Jakarta and the unequal
distribution of schools across the Jakarta Metropol-
itan Area, as highlighted by Muhaimin et al. (2022).
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Table 2
Primary analysis of productivity and knowledge spillover in the Jakarta Metropolitan Area
Prod D HI BA Edu Pop
OLS 0.0064568 19.57861 -3.064477 -0.0011996 -2.424324 3.26e-06
(0.0129569) (20.41899) (2.516236) (0.0005642) (8.582651) (0.0000503)
SAR 0.0350725%** -6.782217 2.952632* -0.0010612*** -3.144468 7.34e-07
(0.0071625) (11.20958) (1.546813) (0.0002734) (28.97395) (0.0000318)
0.0323243*** -8.986515 1.689443 -.0009656*** 85.39174** -.0000179
SEM (0.0062846) (9.506901) (1.507335) (0.0002315) (38.94964) (0.0000262)
0.0278014*** -5.181213 0.6277514 -0.0009916*** 96.69396** -0.0000138
SDM (0.0076685) (8.726163) (2.05945) (0.000234) (43.15497) (0.0000327)
Note: ***, **, and * represent significance at the 1%, 5% and 10% levels, respectively.
Source: calculated by the author
Table 3
Impact of the local labor market and educated workforce on the productivity of the Jakarta Metropolitan Area
Prod D HI LE BA Edu Pop
DE 0.0371396*** | -7.181951 3.126656* | -0.0011237*** | -3.329798 7.77e-07
(0.0080486) (12.02442) (1.674515) (0.0002805) (30.59125) | (0.0000336)
SAR IE 0.0384286 -7.431205 3.235169 -0.0011627 -3.445361 8.04e-07
(0.0313655) (15.25365) (3.220884) (0.0008779) (30.62066) | (0.0000345)
TE 0.0755682** -14.61316 6.361824 -0.0022864** | -6.775159 1.58e-06
(0.0365192) (26.91345) (4.572995) (0.0010024) (61.1722) (0.0000681)
DE 0.0279518*** -5.57644 0.6206622 | -0.0009874*** | 97.14964** | -0.0000144
(0.0087529) (10.91545) (2.037261) (0.0002381) (42.41329) | (0.0000306)
-0.0490447 128.8298 2.310806 -0.0013667 -148.536** | 0.0002068***
SEM IE
(0.0549612) (102.6092) (7.468917) (0.0018078) (64.62192) | (0.0000599)
TE -.0210929 123.2534 2.931468 -0.0023541 -51.38634 | 0.0001924***
(0.0613009) (106.7022) (7.691653) (0.0018648) (50.93131) | (0.0000528)
DE 0.0327375%** | -9.101392 1.711039 -0.0009779*** | 86.48333** | -0.0000181
(0.0058899) (9.565377) (1.495487) (0.0002337) (39.51695) | (0.0000264)
-0.0089122 2.477705 -.4658024 0.0002662 -23.54367 4.93e-06
SDM IE
(0.0105611) (3.658785) (0.5260764) (0.0003359) (31.40571) (8.37e-06)
TE 0.0238252 -6.623687 1.245237 -0.0007117 62.93966 -0.0000132
(0.0128391) | (8.039688) | (1.443478) | (0.0003587) | (39.43096) | (0.0000213)

Note: ***, **, and * represent significance at the 1%, 5% and 10% levels, respectively

Source: calculated by the author

Table 3 presents the outcomes of the analy-
sis regarding the impact of the local labor market
and educated workforce on the productivity of the
Jakarta Metropolitan Area. As indicated in Table
3, results from SAR, SEM, and SDM demonstrate
that density and the education index exhibit a sig-
nificant positive correlation, while the number of
holders of bachelor’s degrees displays a significant
negative association with productivity. The direct
effect size of 0.0327375 for density implies that
a 1% increase in productivity corresponds to a
0.0327% enhancement in density. The influence of
density on productivity suggests that regions with
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higher population density are more likely to attract
individuals, contributing to increased density in
those areas. This connection between denser liv-
ing environments and heightened economic activ-
ity, competitiveness, and productivity aligns with
various studies on the correlation between density
and productivity (Di Giacinto et al., 2020; Gould,
2007; Henderson & Turner, 2020; Moretti, 2010;
Prasertsoong & Puttanapong, 2022; Sveikauskas,
1975; Tadjoeddin & Mercer-Blackman, 2018).
Meanwhile, high population concentration
has a negative impact on productivity in both ap-
proaches. Evidently, in Jakarta, this creates vari-
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ous challenges such as crime, poverty, and under-
developed zones. Additionally, Jakarta’s role as a
hub for economic activity and migration contrib-
utes to the clustering of both people and business-
es in the region. Nonetheless, Jakarta’s localization
economy, represented by the proxy of the man-
ufacturing sector, shows no relevance to produc-
tivity. This outcome contradicts the findings of
Combes et al. and several other studies that em-
phasize higher firm productivity in larger areas
(P. Combes et al., 2012; de la Roca & Puga, 2017;
Di Giacinto et al., 2020; Glaeser & Resseger, 2010;
Groot & de Groot, 2020; Lee et al., 2017; Moretti,
2010; Prasertsoong & Puttanapong, 2022; Tad-
joeddin & Mercer-Blackman, 2018; Venhorst,
2017). This outcome might be attributed to the
proxy used for the localization economy, which
primarily represents industrial sectors. Another
possible interpretation is that it signifies a shift in
the economic structure of Jakarta towards other
sectors. Consequently, among the three variables
analyzed, the education level of the region emerg-
es as a key determinant of Jakarta’s metropolitan
productivity within a spatial context.

To explore the presence of productivity and
human capital externalities, we examine the im-
pact of the human development index on produc-
tivity in the Jakarta Metropolitan Area. The hu-
man development index is a composite measure
of health, education, and living standards, serving
as an indicator of regional welfare levels. Despite
Jakarta’s substantial population concentration,
the dense and productive environment does not
ensure uniformly high life expectancy, education,
and per capita income. Consequently, the human
development index exhibits a spatially negative
relationship with productivity, registering a value
of -9.101392. While cities offer numerous bene-
fits, they also carry disadvantages, particularly
in terms of managing a sizable population (de la
Roca & Puga, 2017; Duranton & Puga, 2020).

The direct impacts of the number of holders
of bachelor’s degrees and the education index in a
district are -0.0009779 and 86.4833, respectively
(see Table 3). This result showcases the negative
correlation between higher education and pro-
ductivity, juxtaposed with the positive correlation
between education levels and productivity in the
Jakarta Metropolitan Area. Plausibly, higher ed-
ucation quality contributes to higher productiv-
ity in similar regions. However, the number of
highly educated individuals has a negative impact
on productivity, albeit relatively small. Hypothet-
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ically, such individuals may not contribute sig-
nificantly to their region, potentially migrating to
other areas or countries. Consequently, while ag-
gregate-level education can drive productivity in
each region of the Jakarta Metropolitan Area, the
impact of highly educated individuals is different.
This result disagrees with a number of studies
that emphasize the value of high human capital
in densely populated areas or cities (de la Roca
& Puga, 2017; Di Giacinto et al., 2020; Duranton
& Puga, 2020; Glaeser & Maré, 2001; Glaeser &
Resseger, 2010; Glaeser & Xiong, 2017; Groot &
de Groot, 2020; Halfdanarson et al., 2008; Hen-
rekson, 2020; Kijek & Kijek, 2019; Lamorgese et
al., 2019; Lee et al., 2017; Lu, 2022; Moretti, 2010;
Shi et al., 2022; Tadjoeddin & Mercer-Blackman,
2018; Venhorst, 2017; Yin et al., 2022; Zgarrick et
al., 2020). Presumably, this outcome stems from
various factors, including: 1) the limited share of
highly educated individuals in the labor market;
2) a mismatch between tertiary education cur-
ricula and labor market demands; 3) Indonesia’s
status as a developing country rather than a de-
veloped one; 4) disparities in school distribution
in the Jakarta metropolitan area; and 5) the mi-
gration of highly educated individuals to other re-
gions or countries. Consequently, the high level of
education in the Jakarta Metropolitan Area does
not necessarily align with the skill demands of the
local labor market.

Meanwhile, the presence of educated indi-
viduals seems to decrease productivity in their
respective regions, while also impacting the min-
imum wage in those regions and neighboring ar-
eas (see Table 5). This suggests that higher wages
in certain regions attract educated individuals,
prompting them to migrate, as noted by Setyawan
et al. (2020). It’s likely that firms or labor demand
prefer locations with high education rates as an
incentive for offering higher salaries. It could be
supposed that while a high urban education rate
could generally elevate wages, in the specific case
of holders of bachelor’s degrees, there seems to
be no significant effect on productivity and wage.
This phenomenon could be caused by such fac-
tors as limited job opportunities, a majority of the
labor market being composed of lower-educated
workers, or even the migration patterns of edu-
cated individuals.

More specifically, the components of the min-
imum wage structure do not seem to account for
education, despite the high competitiveness in
the metropolitan area; consequently, possessing
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Table 4
Primary analysis of wages, productivity, and knowledge spillover
in the Jakarta Metropolitan Area
Wage Prod D HI LE BA Edu Pop
OLS 433.0241 12.04379 45123.39 6629.431 -1.31036 -4820.967 .1096157
(276.5905) (20.35137) (32403.9) (4027.191) (0.943041) (13445.42) (0.0787449)
SAR 1913.316%** 0.8693918 66204.27** 7119.918** -0.0915953 108875.3* 0.1971435**
(458.0517) | (22.79237) | (28437.6) | (3728.719) | (0.8016353) | (62736.03) | (0.0775362)
SEM 2068.811*** -3.873147 101215.3%%* | 5534.871%%* | -0.6434435%* | 112599.1°** | 0.3352907***
(353.3042) (18.06969) (22287.3) (2881.077) (0.6439398) (35049.16) (0.0700849)
SDM 1916.646*** -28.71461 123768.3*** 7409.1* -1.616457** | 425104.9 *** | 0.1630168**
(365.9361) | (18.8779) | (16922.35) | (4160.121) | (0.5893733) | (121861) | (0.0766741)
Note: ***, **, and * represent significance at the 1%, 5% and 10% levels, respectively
Source: calculated by the author
Table 5
Impact of productivity and knowledge spillover on the wage level in the Jakarta Metropolitan Area
Wage Prod D HI LE BA Edu Pop
DE 1915.216°* | 0.8702551 | 66270.01** | 7126.988** | -0.0916863 | 108983.4* | 0.1973393**
(454.2106) | (22.81633) | (28308.93) | (3734.476) | (0.8024122) | (62832.07) | (0.0771738)
SAR IE 185.1628 0.0841361 6406.975 689.0362 | -0.0088642 10536.5 0.0190787
(460.7156) | (2.283548) | (15440.7) | (1840.739) | (0.0799508) | (28319.03) | (0.0464522)
TE 2100.378** | 0.9543912 | 72676.99*** | 7816.025** | -0.1005505 | 119519.9 | 0.216418***
(511.6332) | (25.09137) | (27259.51) | (4569.461) | (0.8793101) | (75796.98) (0.07631)
DE 1790.399%%* | -13.51877 | 102279.1** | 5830.467 | -1.338017* |415680.7***| 0.1786886**
(430.5677) | (31.43816) | (39863.84) | (5022.434) |(0.7355338) | (120822.5) | (0.0773673)
SDM IE 3424.399 | -412.1823* | 582886.6** | 42819.91** | -7.552426* | 255630.7 -0.4250934
(2854.48) | (239.4008) | (262832.7) | (19081.64) | (4.138607) | (385494.6) | (0.4470071)
TE 5214.799* -425.701 | 685165.7** | 48650.38** | -8.890443** | 671311.4 -.2464048
(2957.687) | (262.2839) | (291206.2) | (20989.87) | (4.348735) | (417253) | 0.4916601
DE 2069.657* | -3.87473 | 101256.6*** | 5537.133** | -.6437065 |112645.2***| .3354277***
(355.5597) | (18.07829) | (22396.52) | (2881.029) | (.6443458) | (35104.41) | (.0704838)
SEM IE -117.6631 2202842 -5756.594 | -314.7944 .0365957 -6404.048 -.0190696
(255.1772) | (1.195992) | (12645.54) | (649.6527) | (.0880414) | (13772.98) | .0420043
1951.994%*%* | -3.654445 | 95500.06*** | 5222.339* | -0.6071108 | 106241.1*** | 0.3163581***
1B (275.1301) | (16.97492) | (17369.09) | (2871.795) | (0.6027197) | (32959.17) | 0.0514384

Note: ***, **, and * represent significance at the 1%, 5% and 10% levels, respectively

Source: calculated by the author
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a bachelor’s degree doesn't guarantee higher sal-
aries and increased productivity. It’s likely that
the education system in Indonesia falls short of
meeting the skill demands of the labor market.
This contrasts with the findings of Glaeser and
Maré (2001), who argue that cities accumulate
human capital, leading to increased productivity
and higher salaries in urban areas. Therefore, the
government should prioritize further investment
in the education sector.

Based on Table 5 and the results of SDM, the
most influential factors affecting salary in Jakarta
are the education index in the region, the human
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development index (HI), productivity (Prod), and
population. The direct positive impacts of Edu,
HI, productivity, and population are 415680.7,
102279.1, 1790.399, and 0.1786886, respectively,
while the number of holders of bachelor’s degrees
has a negative effect. HI stands as a significant
factor contributing to higher salaries in the re-
gion, particularly in Jakarta. The combined direct
and indirect effects, spanning both the region it-
self and its neighbors, emphasize the importance
of the human development index in the Jakarta
Metropolitan Area. It has a substantial and posi-
tive impact on the minimum wage, surpassing the
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impact of other variables (as shown in Table 5).
Given that the HI is closely linked to the dimen-
sions of education, health, and living standards, it
plays a pivotal role in determining the workforce’s
capabilities. The abundant facilities offered by cit-
ies contribute to a decent quality of life for their
inhabitants (Glaeser & Xiong, 2017; Gould, 2007;
Halfdanarson et al., 2008; Henderson & Turner,
2020), ultimately affecting the quality of the fu-
ture workforce. This includes the birth of skilled
and educated workers with longer life expectan-
cies, subsequently leading to higher wages and
better compensation for workers.

In the Jakarta Metropolitan Area, density has
a negative indirect effect on the salary rate. This
implies that densely populated neighborhoods
contribute to a decrease in the minimum wage in
certain regions. In contrast, the localization econ-
omy, represented by the share of industrial activ-
ity, has a positive effect on neighboring regions
by increasing the minimum wage. The varying
industry structures across regions can account for
some of the differences in regional salary levels.
For instance, the densest area in the Jakarta Met-
ropolitan Area is Central Jakarta, while the high-
est minimum wage is found in Bekasi City. There-
fore, discrepancies in salary between regions can
be attributed to differences in the local industry
structure (Chen et al., 2020; Sveikauskas, 1975).

Based on the outcomes of these models’ indi-
rect effects (Table 3 and 5), it can be speculated that
when considering spatial dependence in the region
itself, a significant spatial spillover effect is observed
in comparison to other regions within the Jakarta
Metropolitan Area, particularly with regard to sal-
aries. This finding indicates that the process of ag-
glomeration is already underway, and the economic
interactions in each region are crucial for harness-
ing the benefits of localization. However, it's imper-
ative to address the state of education in densely
populated areas in Indonesia. This is essential to
mitigate the risk of significant unemployment aris-
ing from the new era of technology and the bur-
geoning working-age population in Indonesia.

In response, the Ministry of Education, Cul-
ture, Research, and Technology has initiated a
comprehensive strategy named “Kampus Merde-
ka” (Independent Campus). This strategic plan
aims to foster integration between universities and
the professional field, enabling graduating students
to acquire not only theoretical knowledge but also
practical skills. This program helps students gain
a diverse range of experiences, including profes-
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sional internships, international study opportuni-
ties, laboratory involvement, and cross-university
collaboration both in Indonesia and abroad. This
initiative holds the potential to mark a significant
step toward producing high-quality graduates with
bachelor’s degrees who can effectively contribute to
productivity. These outcomes align with findings
from various studies, including those by Glaes-
er and Maré (2001), Glaeser and Resseger (2010),
Duranton and Puga (2020), and others in the field.

Conclusion

The novelty of this study lies in the fact that it
amalgamates microdata from the Sakernas survey
and macrodata from BPS within the timeframe of
2017-2019, focusing on the Jakarta Metropolitan
Area. By seamlessly integrating individual-level data
on highly educated individuals from Sakernas with
regional-level data from BPS, the study achieves a
holistic comprehension of the distinctive attributes
prevalent across different regions. This harmoniza-
tion of data across varying levels empowers a more
intricate analysis of the correlation between produc-
tivity and area dimensions, offering insights into the
trend of skilled individuals gravitating toward larger
urban centers. This spatial exploration adds depth
and complexity to the investigation, showing how the
presence of skilled individuals in one area influences
the neighboring regions. This spatial lens adds a layer
of intricacy and authenticity to the study’s findings.

Regarding productivity, it becomes evident
that Jakarta’s productivity is affected by its densi-
ty. Additionally, localization economy, the human
development index, and population size exhibit a
positive yet statistically insignificant influence on
productivity. Intriguingly, a negative association
is observed between high education and produc-
tivity, contrasting the common assumption that
education drives productivity. On a broader scale,
the education rate at the aggregate level demon-
strates the potential to increase productivity in its
respective region. As such, it becomes apparent
that density has a more pronounced impact on
productivity than the sheer number of individ-
uals in a region. The quality of education is also
under scrutiny for its alignment with and contri-
bution to Jakarta’s productivity. This highlights a
nuanced knowledge spillover scenario in Jakarta,
deviating slightly from the common theoretical
expectations and the notion of brain drain.

With respect to wages, the study reveals that
productivity, the human development index, edu-
cation rate, localization economy, and population
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collectively exert a positive influence on salary in-
crements. Conversely, the population density of a
region appears to have a dampening effect on wages,
which might be explained by the presence of both
prosperous and struggling areas in denser regions.
Furthermore, the concentration of highly educated
individuals in specific regional clusters seems to re-
duce minimum wages. This finding raises questions
and suggests potential limitations in the study’s
scope. Basically, the study demonstrates that pos-
sessing a high level of education does not guarantee
higher productivity and remuneration in Jakarta.
Consequently, the need for reforming the education
system emerges as a crucial priority in urban areas.

These findings suggest that relying solely on in-
creased productivity as a measure of a nation’s eco-
nomic performance or progress could lead to in-
accurate interpretations. Short-term development
strategies that exhaust finite resources, such as nat-
ural reserves, may yield short-lived growth while
undermining long-term progress. It is therefore
imperative for Indonesia to focus on investing in

human capital for sustained growth and prosperity.
Despite the study’s limitations—such as time frame
constraints, the utilization of education rate and
bachelor’s degrees as proxies for knowledge spill-
over, and the localization proxy via industrial share
in GDP—future research avenues are clear. These
could encompass comparative analyses of multiple
Indonesian metropolitan areas, a more nuanced
exploration of knowledge spillover involving work
experience as a proxy, or a focus on IT graduates
as a driving force in Indonesia’s evolving landscape.
Additionally, studying variations in localization
economies could enrich our understanding of lo-
cal labor markets. Moreover, a more comprehen-
sive assessment of human development factors is
required to obtain a more accurate picture of ur-
ban well-being. Therefore, it's important for future
studies to investigate well-being metrics, as they
play a vital role in incorporating human and social
capital values into sustainable development initia-
tives, particularly in densely populated areas such
as urban environments.
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ABSTRACT

Relevance. The employment level in Russia plays a crucial role in the social
and economic development of regions. The federal policy of Russia is geared
towards bolstering regional employment through targeted social spending
and fostering balanced inter-regional migration. Analyzing the contribution
of these policies to employment outcomes offers insights for shaping effective
regional strategies across the Russian Federation’s entities.

Research Objective. This study aims to uncover the key relationships and as-
sess the impact of inter-regional migration and social policy spending on em-
ployment dynamics in Russian regions.

Methods and Data. Our research is based on a dataset encompassing 83 Rus-
sian regions spanning from 2000 to 2021. The study relies on the data sourced
from the Treasury of the Russian Federation, the Ministry of Finance, and the
Federal State Statistics Service. To model these dynamics, we employ simulta-
neous quantile regression with bootstrapped standard error.

Results. Inter-regional migration tends to exert a negative influence on re-
gional employment rates in most cases. Public spending on social policy, on
the other hand, contributes to employment gains in regions with relatively
healthier employment rates, while exhibiting less efficacy in regions dealing
with more significant employment challenges. Western regions, characterized
by more favorable employment situations and higher economic development,
tend to be more attractive to migrants.

Conclusion. Current trends in inter-regional migration demonstrate dimin-
ished effectiveness in stimulating regional employment. Social policies gen-
erally boost employment in most regions, although there’s still potential for
improvement in areas with job disparities. Based on our findings, we propose
several policy implications for both federal and regional governments to en-
hance employment policies in Russia.
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BiausiHHUE COIIMAJIbHBIX PACX0A0B U Me:KPEeruoHaAJIbHOW MUTPALlUU
Ha 3aHATOCTH B cyobeKTax Poccuiickoii Pegepanun

P.JI1. BacunweBa <, [I.M. AMnieHoBa

Ypanvckuii pedepanvroiii ynusepcumem, Examepun6ype, Poccust; <l rogneda.v@urfu.ru

AHHOTAIIUA

AKTyalbHOCTD. YPOBEHD 3aHATOCTYU B Poccun AB/A€TCA OGHUM 13 K/II0YEBbIX
(baxTOPOB, OIPENEAIOINX COLMATbHO-9KOHOMUIECKOE PA3BUTHE PETMOHOB.
QepnepanpHad NOAUTMKA Poccum HampaB/ieHa Ha COfENCTBME 3aHATOCTU
B pervoHax 3a CYeT BbIJe/ICHUSA PacXofoB Ha COIMA/TbHYIO HOAJEPKKY U
obecrieueHre cOaaHCUPOBAHHON MEXpPErMOHANIbHON MuUrpanuu. AHa-
JIU3 pONIM YKAa3aHHOI MONMUTUKYU B YBEJIMYEHUN 3aHATOCTY IIO3BOIUT OIpe-
[eINTh HAIpaB/IeHVs PerMOHAJIbHBIX CTpaTermil pasBUTHA B CyObeKTax
Poccuiickoit enepannmn.

IMenp uccnemoBaHusA. Ilenpi0 MAaHHOTO MCCIENOBAHUs SIB/ISAETCSA BbIABIEHIE
K/TIIOYEBDbIX B3aMIMOCBA3€l M M3y4eHMe BIMAHNA MeXPErVOHATbHON MUTPALIUN
U PacXoJi0B Ha COLIMA/IbHYIO IOUTHUKY Ha 3aHATOCTb B pernoHax Poccun.
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Mertopns! u faHHbIe. VccnenoBaTebcKyo 6a3y coctaBuia BIOOpKa 1o 83 pe-
ruonaM Poccun 3a epuop 2000-2021r. VinopMarimoHHbIM 0becriedeHneM uc-
CiefoBaHuA MOCTy>Xnn 6a3nl faHHbIX KasHaverictBa PO, Munncrepcra ¢u-
HaHcoB 1 efrepanbHOI CTY>KOBI TOCYAAPCTBEHHOI CTaTUCTUKN. 1711 9KOHOMe-
TPUUYECKOTO MOJIENMPOBAHMA IIPUMEHEH MeTOJ, OfTHOBPEMEHHOI KBaHTUIbHOM
perpeccun ¢ KOppeKIiei CTaHIaPTHBIX OIINOOK.

Pe3ynbraThl. Pe3ybTaThl 9KOHOMETPUYECKOTO MOZIEIMPOBAHNA IEMOHCTPUPY-
0T, 9YTO B OOJIBIIMHCTBE C/Iy4aeB MeXpPernoHanbHas MUTPALIMsS CHIDKAET Ypo-
BEHb 3aHATOCTH B pernoHax. [ocyjapcTBeHHbBIe pacXO/bl Ha COIIMAIbHYIO TIOMN-
TUKY CTUMYIMPYIOT 3aHATOCTb B PETUOHAX, T7ie €€ YPOBEHbD BbIIIe OTHOCUTEIb-
HO [IPYIVX CYOBEKTOB, B TO BpeMs KaK [JaHHas NMONUTUKA MeHee 3¢ deKTrBHA
B peryoHax ¢ 6oree BBIpaXeHHOI IIPOOIEMOIT 3aHATOCTI. 3amafHble PEerMOHbI
OT/INYAIOTCS 60/Iee GIarONMPUATHON cUTyalLuell B chepe 3aHATOCTI U BHICOKH-
MU TeMITaM¥ 9KOHOMWYECKOTO Pa3BUTHSI, YTO IPUBJIEKaeT MUTPAHTOB.

BoiBop. MexpernoHaabHas MUTpaLiyis MMeeT HU3KYI0 3 PeKTUBHOCTD B yBe-
JM4eHnn 3aHATOCTM B permoHax P®. CoumanbHasd NMOMUTUKA CTUMYIMPYeET
3aHATOCTb B OOJIBIIMHCTBE PETMOHOB, OfHAKO TpeOyeT HEKOTOPOIl KOPPEeKTH-
POBKU [/I51 MeHee Pa3BUTHIX CyObekToB. Ha 0CHOBe pe3ynbTaToB MCC/IeLOBaHIS
copMUPOBaHbI IPENTOXKEHNSI IO COBEPLIEHCTBOBAHMIO (efiepaIbHOI U pern-
OHAJ/IbHOM MTOMUTYUKY B 00/TaCTU CORECTBUSA 3aHATOCTU B Poccum.
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Introduction

The employment situation in Russia is a crucial
topic in today’s economic policy because it shapes
social and economic progress across different
areas. According to the Federal State Statistics
Service, the employment level shows how many
people within a certain age group are working
compared to the total number of people in that
age group'. Since 2018, the President of Russia has

' “On the National Goals and Strategic Objectives for the
Development of the Russian Federation up to 2024” Decree of
the President of the Russian Federation from 07.05.2018 N204.

http://www.kremlin.ru/acts/news/57425 (Assessed on: 15.03.2023)
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endorsed a number of national projects by issuing
the decree “On the National Goals and Strategic
Objectives for the Development of the Russian
Federation up to 20247, The goal of protecting
public health and well-being, along with the
stateled “Demography” project that includes the
federal initiative “Boosting Employment,” is being
pursued through coordinated financial strategies

> Passport of the government program of Russian
Federation “Sodeystvie zanyatosti naseleniya” (Eng. “Boosting
Employment”), Decree of the Government of the Russian
Federation of April 15,2014 N 298 http://gov.garant.ru/SESSION/
PILOT/main.htm (Accessed on: 20.02.2023)
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Figure 1. Employment in Russia, 2000-2021.
Source: Compiled by the authors using data retrieved from EMISS (https://www.fedstat.ru/indicator/34027)

at both the national and regional levels. This
is accomplished by allocating federal funds to
different regions. These programs aim to enhance
the work of employment centers in various parts
of Russia and help employers find workers. They
are an important part of the regional plan to
improve how people can move around for work.
As delineated by the Government of the Russian
Federation, the main focus of the long-term state
policy resides in fostering employment growth.
This objective is pursued through the establishment
of a multifaceted framework encompassing legal,
economic, and institutional elements. Such a
comprehensive approach is designed to stimulate
the evolution of the labor market while concurrently
enhancing the caliber and effectiveness of labor force
participation®. Figure 1 illustrates a substantial growth
in employment within Russia since the turn of the
millennium. However, this upward trajectory was
occasionally interrupted by significant events such as
the Global Financial Crisis (2008-2010), geopolitical
tensions (since 2014), and the recent disruptive
influence of COVID-19, which lead to widespread
business closures and workforce reductions.

3 Passport of the government program of Russian Feder-
ation "Sodeystvie zanyatosti naseleniya" (Eng. “Boosting Em-
ployment”), Decree of the Government of the Russian Feder-
ation of April 15, 2014 N 298 http://gov.garant.ru/SESSION/
PILOT/main.htm (Accessed on: 20.02.2023).
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According to the Federal State Statistics Ser-
vice, the pinnacle of unemployment was reached
in August 2020, with a recorded figure of 4.8 mil-
lion jobless individuals. Concurrently, the overall
labor force in Russia contracted from 75.7 million
in August 2019 to 75.2 million by December 2020.

In 2021, a modest economic recovery, as
acknowledged by the Ministry of Finance, brought
about favorable outcomes for the labor market,
signaling a gradual improvement. According to the
recent statistical report, the labor force amounted to
75.3 million people in June 2021%. Unemployment
returned to the 2019 level, receding from the
August 2020 peak (6.4%) to 4.3%.

In the Russian context, it’s crucial to give due
regard to regional differences since they shape the
unique aspects of the labor market. Factors like
population density, environmental and climatic
conditions, ethnic and demographic distinctions,
infrastructure development, and more, can have a
notable impact on employment rates (Chowdhury
etal., 2022; Cui et al., 2012; Vermeulen & van Om-
meren, 2009). The sparsely populated eastern and
northern regions of Russia, along with struggling
areas, face challenges in dealing with outward mi-

¢ Employment and unemployment in Russian Federa-
tion // Federal Statistics Service URL: https://www.gks.ru/
bgd/free/B04_03/IssWWW.exe/Stg/d02/17.htm (Accessed on:
10.03.2023).
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gration and declining employment opportunities
(Mkrtchyan and Florinskaya, 2020). Specifically,
the population of the Far East has notably dwin-
dled over the last two decades, and this trend con-
tinues. This situation introduces fresh challenges
for both the Russian labor market and migration
policy. The national projects are designed to en-
hance employment opportunities by directing
public social expenditures and fostering well-bal-
anced and superior inter-regional migration pat-
terns. According to Caponi (2017), Castillo et al.
(2017) and Freedman (2015) the governmental
policies impact the labor market and employment
in the regions through increasing efficiency of
labor market, which improves the quality of the
workforce and spurs the employees’ motivation.
Their research results are supported in later stud-
ies (Agovino et al., 2019; Westerman, 2018).

The primary objective of this study is to assess
how social public spending and inter-regional mi-
gration impact employment across Russian regions.
To examine our hypotheses, we utilize a panel data-
set encompassing Russian regions from 2000 to
2021. Given the considerable variation of variables
across these regions and the substantial presence of
heteroscedasticity, we employ a simultaneous quan-
tile regression approach. This technique helps miti-
gate the influence of heteroscedasticity by segment-
ing the regions into quantiles based on employment
levels. Moreover, the quantile approach enables the
identification of regions with the highest and lowest
employment rates within Russia.

This study adds to current research in several
key ways. Firstly, we analyze the impact of a specif-
ic government expenditure category - social poli-
cy spending - on regional employment in Russia.
This aligns with the President’s decree to enhance
employment across regions. Additionally, recent
literature underscores the significant role of state
policies in boosting regional employment rates
(Azad et al., 2021; Carlino & Inman, 2013; Nara-
idoo et al.,, 2017). Secondly, we evaluate the im-
pact of inter-regional migration on employment
rates in Russian regions. According to the Spatial
Development Strategy, enhanced labor mobility is
expected to particularly boost employment in less
populated areas, where employment challenges
are most pronounced. Thirdly, we present policy
recommendations for enhancing federal and re-
gional employment strategies in Russia.

The article’s structure is as follows: the sub-
sequent section provides an empirical literature
review. The Method and Data section outlines the
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dataset and econometric approach. The Results
section presents key empirical findings and dis-
cussions. The concluding section contains final
remarks and policy implications.

Theoretical framework
Exploring fiscal stimulus for employment: the role
of public spending in social policy

Previous research underscores the impact of
public spending on social policy in driving employ-
ment and fostering economic activity (Antonelli &
de Bonis, 2017). Rodriguez-Vives & Kezbere (2019)
contend that the quantity and composition of social
expenditures vary among nations and mirror social
policy preferences. In the short term, government
expenditures on social policy have a stimulating
effect on the economy by bolstering GDP, private
consumption, and employment. Murin (2016)
found similar outcomes for EU countries. Furceri
& Zdzienicka (2012) accentuate the importance of
public spending on healthcare and unemployment
benefits in propelling employment. While some
scholars argue that short-term public spending on
social policy yields equivocal results, ultimately be-
coming pro-cyclical in the long run (Effiom, 2019),
Oyvat & Onaran (2022) offer evidence that public
expenditures on social infrastructure invigorate
both male and female employment. Moreover, Kop-
iec (2020) presents empirical evidence suggesting
that fiscal stimulus augments the synergistic effects
of fiscal and monetary policies, thereby fostering
labor market growth and enhancing employment.

Veredyuk (2010), Giltman (2018), and
Volovskaya (2016) offer empirical insights into
how government spending and regional charac-
teristics influence employment patterns in the
Russian context. In the face of economic crises,
some authors assert that active state intervention
becomes crucial for maintaining employment
rates (Gaidayenko, 2021; Kashepov, 2021). Balaev
(2018; 2019) and Kamenskikh & Ivanova (2011)
delve into the structure of Russian budget expen-
ditures, noting that fiscal allocations can foster
human capital development, employment, and
overall economic growth. However, not much
research has been done on how social spending
boosts employment, which is why we intend to
study how public money spent on social policies
affects employment in Russia.

Public expenditures on social policy encom-
pass a range of budget allocations that include pen-
sions, social security and public services, family
protection, research related to social policy, and
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other relevant aspects®. We believe that public ex-
penditures on social policy contribute to height-
ened employment rates across Russian regions
(H1). These social policy expenditures encompass
unemployment benefits, pensions, scholarships,
and various other social benefits. These incentives
encourage economic agents to participate in the la-
bor market and secure employment opportunities.

Hypothesis 1:

Public expenditures allocated to social policy
have a stimulating effect on employment dynam-
ics in Russian regions.

Connection between inter-regional migration
and employment

Inter-regional migration has the potential
to enhance regional labor markets by promoting
employment opportunities. The existing body of
literature offers diverse interpretations of inter-re-
gional migration. Troyanskaya (2021) defines it as
the movement of people between administrative
regions or territories within a state. Doroshen-
ko (2022) argues that inter-regional migration in
Russia addresses shortages in regional labor force
and substantially bolsters employment in SMEs.
Providing empirical support, Topilin & Maksimo-
va (2020) demonstrate pronounced disparities in
regional labor markets, attributed to the growing
divide between less developed areas and more ad-
vanced regions. They contend that diverse forms of
migration, necessitating greater governmental reg-
ulation, exert a considerable influence on the labor
market. Furthermore, inter-regional migration in
Russia contributes to the labor force and engenders
elevated regional employment rates, underscoring
the significance of heightened mobility within the
labor market (Kozlova et al., 2015).

There is a view that inter-regional migration
displaces local citizens employment, thereby
detrimentally affecting overall employment rates
and increasing local unemployment. However,
Wu et al. (2020) observe that in Chinese prov-
inces, inter-regional migration does not exhibit
a complete substitution effect for local workers.
Specifically, empirical findings establish an em-
ployment substitution effect limited to low-skilled
local workers, while inter-regional migration
supplements employment in sectors demand-
ing medium-skilled and highly skilled labor.

3 Fiscal Code of the Russian Federation of 31.07.1998
No. 145-Federal Law (adjusted in 14.04.2023). http://www.
consultant.ru/document/cons_doc_LAW_19702/ (In Russian;
accessed: 27.06.2023)

R-ECONOMY 4

Van Truong (2020) emphasizes the lesser appeal
of lower-paid jobs to local workers, consequent-
ly leading to increased regional employment
through migrant engagement in such positions.
Intriguingly, a complementary employment effect
surfaces in medium and higher-paid roles owing
to economies of scale, skill complementarity, and
the spill-over impact of consumption and human
capital (Wu et al., 2020; Howard, 2020).

Furthermore, a scrutiny of the US labor market
corroborates that inter-regional migration bears
a favorable short-term impact on employment
(Howard, 2020). However, there is evidence that
these positive short-term effects often culminate in
adverse long-term trends, necessitating robust and
high-quality public management practices (Ab-
durakhmanova & Abdurakhmanov, 2019).

In the context of Russia, inter-regional migra-
tion exhibits an imbalance, with western regions
drawing more migrants while eastern territories
face human resource shortages. Consequently, the
impact of inter-regional migration on employ-
ment in Russia becomes an empirical enigma, as
it could either raise or lower employment rates.
Hence, our objective is to assess the influence of
inter-regional migration on employment rates,
guided by the following hypothesis (H2):

Hypothesis 2:

Inter-regional migration exacerbates employ-
ment rates disparities among Russian regions.

Furthermore, Hypothesis 2 proposes that
inter-regional migration enhances employment
rates, incorporating both the initial employment
rates and spatial aspects.

Method and Data

We are going to test our assumptions by us-
ing a panel dataset encompassing annual observa-
tions from 2000 to 2021 across 83 Russian regions.
The dependent variable under scrutiny is the em-
ployment rate, sourced from the Federal Statistics
Service, calculated as the ratio of the employed
individuals in a region to its total population.

Our principal research variable revolves
around social spending per capita, serving as an
indicator of the government’s efforts to boost em-
ployment and inter-regional migration. As con-
trol variables, we use GRP per capita (in constant
2007 prices), inflation, the Central Bank key rate
(Beetsma & Giuliodori, 2011; Carlino & Inman,
2016; Kato & Miyamoto, 2013), and regional dum-
mies. A comprehensive description of these vari-
ables and their data sources are presented in Table 1.
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of populations of specific age)

Table 1
Variables
Variable Description Unit Source
Dependent variable
Employment Employment rate (number of employed to total number % | Government Statistics

Service

Independent variables

Social spending Per capita government expenditures on social policy rub | Accounts Chamber of the
Russian Federation

Migration Coeflicient of inter-regional migration (inter-regional migra- % | Government Statistics

tion growth to yearly average number of employment ratio) Service
Regional dummy Dummy variable indicating the spacing of the region - | Constructed by the authors
(1 — western Russia; 0 — eastern Russia)

GRP per capita Gross regional product per capita (constant prices 2007) rub | Calculated by the authors
using the data of the Feder-
al Statistics Service

Inflation Inflation % | Calculated by the authors
by using the data of the
Federal Statistics Service

Rate Annual average key rate % | Calculated by the authors

by using the data of the
Central Bank

Source: developed by the authors using the data retrieved from EMISS (https://www.fedstat.ru), the Federal State Statistics Service

(https://gks.ru), and the Central Bank of Russia (https://cbr.ru).
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Table 2
CD-test result
Variable CD-test p-value average mean p mean
Employment 155.408 0.000 20.98 0.58 0.60
Social spending 258.773 0.000 20.76 0.97 0.97
Migration 49.851 0.000 21.00 0.19 0.43
GRP per capita 240.871 0.000 19.69 0.93 0.93
Inflation 227.454 0.000 20.00 0.87 0.90
Rate 254.277 0.000 19.00 1.00 1.00
Source: authors’ calculations
Table 3
Slope homogeneity test result
Delta p-value
13.571 0.000
adjusted 17.928 0.000

Source: authors’ calculations

At the preliminary stage, we conduct a series
of tests on our dataset. Firstly, the outcomes of the
cross-sectional dependency test (Pesaran, 2004,
2013), as displayed in Table 2, reveal a pronounced
issue of cross-sectional dependency, given the con-
siderable correlation among regional panels. To
tackle this cross-sectional dependency concern,
we augment our model specifications with spatial
fixed-effects. These fixed-effects are computed as
the average values for Russia in a particular year for
each spatial-varying independent variable.

According to the results of the slope hetero-
scedasticity test (Pesaran & Yamagata, 2008) pre-
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sented in Table 3, the high heterogeneity bias is
found in the model specification.

To address the existing heterogeneity, we em-
ploy simultaneous quantile regression with boot-
strapped standard errors. This quantile-based ap-
proach allows us to estimate the effects of various
determinants on different employment quantiles,
effectively accounting for the pronounced hetero-
scedasticity within the regional dataset (Koenker,
1978). The econometric model (Equation 1) is
employed to gauge the influence of government
expenditures on social policy and inter-regional
migration on employment.
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+ By (T)GRPpc;. + Be;(t)Inflation, + B¢ (T)Rate, + B, ()T — vars, + &;

where i = 1,...83 indicates the number of regions; t =
1,...21, the time periods; ngpgpymgml-r, quantiles of
the dependentvariable; 7, the specific quantile (q10-q90);
a is an intercept, 5;(T) are slope coefficients for each
variable at specific T —quantile; Migration;, indicates
the inter-regional migration ratio; SocialSpending;, is
per capita social public spending; GRPpc;, is per capita
GRP in constant prices; Inflation; is the inflation
rate; Rate, is the yearly average key rate of the Central
Bank; T — vars, is the vector of cross-correlation effects
(estimated for each indicator as the mean value for
Russia during a specific period).

Results and Discussion

Table 4 shows the results of our analysis using
simultaneous quantile regression with bootstrapped
standard errors. The upper quantiles represent re-
gions with higher employment rates, while the low-
er quantiles include areas facing greater employ-
ment challenges. In the lower quantiles (Q10-Q30),
the impact of migration is not significant, but it
becomes negative and significant in the medium
(Q40-Q60) and upper (Q70-Q90) quantiles.

Regions with higher employment rates tend
to attract more migrants, which increases the ra-
tio of arrivals to departures. However, this doesn’t
necessarily lead to more job opportunities for new-

comers. Instead, it often results in a larger popula-
tion and labor force, which can actually decrease
employment rates. This negative impact of migra-
tion indirectly suggests that local residents and mi-
grants don’t replace each other in the job market.

Interestingly, we find that public spending on
social policies stimulates employment in regions
within the upper quantiles (Q50-Q90), which
means that federal policies can help boost region-
al employment. These regions also tend to have
higher economic development and employment
rates. For example, the 90% quantile includes
resource-rich areas like Kamchatka region, the
Khanty-Mansyisk, Nenets and Yamalo-Nenets
autonomous regions, as well as bustling econom-
ic hubs like Moscow region and the federal cities
of Moscow and St. Petersburg. These regions offer
better job prospects and higher wages, motivating
residents to seek employment.

Moreover, in resource-rich areas such as
Tyumen region, specialized educational and
training programs are provided to prepare high-
ly skilled workers for industries like resource
extraction. Additionally, government spending
on social policies includes support for maternity
leave with job retention, which helps maintain
employment rates.

Table 4
Estimation results for simultaneous quantile regression analysis
Variable Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Migration 1.175 -1.054 -0.793 -1.0427%% | -1.2284%* | -1.560*** | -1.652*** | -2.332*** | -2.677***
(1.480) (0.972) (0.597) (0.478) (0.362) (0.324) (0.377) (0.574) (0.547)
Social spending -4.491°%* | -1.656* -0.0643 0.610 1.004** | 1.340%** | 1.739*** | 2.010*** | 1.818**
(1.391) (0.869) (0.653) (0.498) (0.451) (0.510) (0.511) (0.554) (0.717)
Regional dummy -0.179 | 0.925%%* | 1.580%** | 1.816*** | 2217 | 25144 | 24727 | 2.857%%* | 3.102***
(0.558) | (0.342) | (0.266) | (0.250) | (0.204) | (0.227) | (0.245) | (0.264) | (0.287)
GRP per capita 7.139°% | 5.427°% | 4.605°°* | 4.256%°* | 4.069% | 4.027°% | 3.954%%¢ | 3.808*** | 4.388***
(0.693) | (0.529) | (0.373) | (0.302) | (0.329) | (0.424) | (0.426) | (0.465) | (0.495)
Inflation -0.0102 | -0.00817 | -0.00942 | -0.0448 | 0.000309 | -0.0169 0.0359 0.0269 0.0357
(0.0974) | (0.0612) | (0.0418) | (0.0459) | (0.0435) | (0.0446) | (0.0348) | (0.0347) | (0.0357)
Rate 0.0905 0.0513 0.0237 0.0348 0.0454 0.0242 0.0627 0.0245 -0.0140
(0.161) | (0.0908) | (0.0757) | (0.0657) | (0.0596) | (0.0573) | (0.0550) | (0.0580) | (0.0592)
Constant -8.687 -35.66 -34.00 -42.23* | -54.83** | -48.48** | -57.82°* | -45.85* -20.15
(60.60) (28.55) (22.11) (21.67) (23.80) (24.29) (20.63) (24.64) (29.49)
Common correla-
tion effects yes yes yes yes yes yes yes yes yes
Obs. 1555 1555 1555 1555 1555 1555 1555 1555 1555

Note: standard errors in parenthesis; level of significance: *** - p-val<1%, ** - p-val <5%, * - p-val<10%. Common correlation
effects are included into the model specification to eliminate the CD-bias.

Source: authors’ calculations
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Contrarily, slope coefficients for social spend-
ing exhibit insignificance within the medium
quantiles (Q30-Q40), while manifesting negative
significance within the lower quantiles (Q10-Q20).
These outcomes validate the inefficacy of social
policy in incentivizing employment rates in re-
gions facing more pronounced employment chal-
lenges. Our findings align with Fialova & Mysikova
(2009), as government spending on social policy,
encompassing benefits, subsidies, pensions, schol-
arships, and similar provisions, can potentially
discourage economic agents from entering the
labor market (van der Ploeg, 2006). For instance,
increased scholarships may diminish students’
motivation to seek employment until graduation.
Furthermore, Hagedorn et al. (2015) contend that
unemployment benefits can prolong joblessness
and inadvertently hinder employment growth, as
benefit recipients tend to rely on financial support
throughout their unemployment period.

The impact of GRP per capita, on the other
hand, exhibits consistent positivity and significance
across all quantiles. Elevated economic develop-
ment evidently contributes to employment among
Russian regions, with the most pronounced slope
coeflicients observed at the 10% and 20% quantiles.
Notably, economic development emerges as the
predominant catalyst for stimulating employment
in regions struggling with lower employment rates.
Consequently, we recommend that effective govern-
ment policy should involve the stimulation of busi-
ness activity and regional economic development to
foster labor demand and regional employment—a
proposition supported by Saviotti & Pyka (2004)
and corroborated by subsequent findings for Taiwan
(Chen, 2014) and Algeria (Bouazza, 2015). Inflation
and the key rate, as per the regression results, exhibit
no significant impact on employment rates.

Continuing our exploration of the factors’ im-
pact on employment in Russian regions, we com-
puted the contribution effects of the variables of
interest. To this end, we calculated the difference
between the mean value of each variable in 2021

and its corresponding mean value in 2000, based
on descriptive statistics for the lowest (Q10), me-
dium (Q50), and highest (Q90) quantiles (Table 5).
The derivation of contribution effects involves the
multiplication of the slope coefficients (Table 4) by
the change in the independent variable relative to
the change in the dependent variable (Equation 2).

AX

Contribution ef fect = f;(1) # i

(2)

where §5;(7) indicates the slope coefficient for in-
dependent variable at specific quantile; AX, the
change in the independent variable (2021 com-
pared to 2000); and AY, the change in the depen-
dent variable (2021 compared to 2000).

The contribution effects reveal that at the
lowest quantile, social policy has a negative im-
pact on employment, decreasing it by 6.4%. On
the other hand, economic development, repre-
sented by real GRP per capita, contributes to a
2.6% change in the dependent variable. Migra-
tion does not show significance in the econo-
metric model. However, across all quantiles, we
observe a negative shift, indicating a decrease in
inter-regional migration during the given peri-
od. At the medium quantile, all indicators list-
ed exhibit positive contribution effects. Public
spending on social policy, inter-regional migra-
tion, and GDP per capita contribute, on average,
0.9%, 0.4%, and 1% respectively to the employ-
ment level. Interestingly, public spending on so-
cial policy demonstrates the highest contribu-
tion effect (1.4%) at the highest quantile, while
inter-regional migration negatively affects em-
ployment rates by 0.4%.

Our analysis also confirms that spatial location
impacts employment rates. Over the past three de-
cades, eastern regions of Russia have experienced a
population outflow towards western regions. Our
study highlights significantly higher employment
rates in western regions compared to their eastern
counterparts at all quantiles Q20-Q90.

Table 5
Contribution effects
Change (2021 compared to 2000) Contribution
Quantile pl10 p50 P90 p10 p50 p90
Employment 3.00 4.40 5.10 - - -
Social spending 4.28 3.97 3.85 -6.4 0.9 1.4
Migration -1.36 -17.13 -10.53 -1.2 0.4 -0.4
GRP per capita 1.08 1.09 1.30 2.6 1.0 1.1

Source: authors’ calculations
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Ivanovo region,
Smolensk region,
Primorsky region

Lipetsk region,
Sverdlovsk region,
Vladimir region

region,

Samara region,
Sakhalin region,
Tatarstan Republic,
Udmurtia Republic

Table 6
Estimation results for simultaneous quantile regression analysis

Q10 Q20 Q30 Q40 Q50
Adygea Republic, Altai Republic, Jewish Autonomous | Krasnodar region, Kursk region,
Chechen Republic, Altai region, Region, Bashkiria Republic, Novosibirsk region,
Dagestan Republic, Buryatia Republic, Rostov region, Saratov region, Volgo- | Orenburg region,
Ingushetia Republic, | Kurgan region, Ryazan region, grad region, Omsk region,
Tyva Republic North Ossetia, Tambov region Voronezh region Perm region,

Trans-Baikal region

Q60 Q70 Q80 Q90
Arkhangelsk region, | Kaliningrad region, Leningrad region, | Kamchatka region,
Chuvash Republic, Khabarovsk region, Nizhny Novgorod | Khanty-Mansi Autonomous Region,

Moscow,

Moscow region,

Murmansk region,

Nenets Autonomous Region,
St. Petersburg,
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Tyumen region,
Yamalo-Nenets Autonomous Region

Source: authors’ calculations

Furthermore, considering regions with similar
employment levels and GRP per capita, included
in the same quantile, the disparity between western
and eastern regions widens as the quantile increases.

Table 6 presents the regional distribution among
quantiles. The upper quantiles (Q70-Q90) encom-
pass regions with the highest employment rates from
2000 to 2021. Employment rates in these regions ex-
ceed 68% at the 90% quantile. Notably, the Chukotka
Autonomous Region often boasts employment per-
centages surpassing 80% in most years.

Medium quantiles (Q40-Q60) encompass
regions with employment rates spanning from
59.5% to 64.4%. Conversely, the lower quantiles
(Q10-Q30) encompass regions facing significant
employment challenges. Notably, the employment
rates in the Chechen and Ingushetia republics fell
below 20% throughout the given period.

Conclusion

In this study, we sought to estimate the influence
of government spending on social policy and inter-re-
gional migration on employment rates across Russian
regions, unraveling key relationships between these
indicators. Our findings show the marked heteroge-
neity in employment rates among regions, prompt-
ing the adoption of simultaneous quantile regression
with bootstrapped standard errors to alleviate any
bias stemming from this variability.

Empirical evidence validates our primary
hypothesis, affirming the positive contribution
of public expenditures on social policy towards
bolstering employment. However, our secondary
hypothesis is rejected as we found a significant
adverse effect of inter-regional migration in re-
gions characterized by moderate to relatively high

R-ECONOMY 4

employment rates. Although regions grappling
with pronounced employment challenges seem
minimally impacted by inter-regional migration,
the coefficient retains a negative sign.

Our study highlights the efficacy of govern-
ment social spending in augmenting employment
rates. Yet, our empirical study reveals that such
spending exhibits counterproductivity in regions
dealing with lower employment rates. Drawing
from our estimation outcomes, we offer pertinent
policy implications. Primarily, we recommend
that government regional policies should focus
on creating conducive conditions in regions with
lower employment rates, especially in the eastern
territories, to mitigate migration outflows and
foster inter-regional equilibrium.

Furthermore, our study underscores the need
for diversification in social policy, recognizing an
incentive effect in regions characterized by high-
er employment rates. However, we have shown
that government spending on social policy ham-
pers employment growth in regions with lower
employment levels. For these regions, the most
important requirement is to boost economic de-
velopment by increasing production and business
activity. Such measures not only attract labor but
also ameliorate employment prospects, aligning
with initiatives like the “National Economy” na-
tional project and tailored place-based policies.

Our current findings may be used for future
investigations into employment dynamics among
Russian regions. Potential avenues for research in-
clude looking into the impact of international mi-
gration and the assessment of labor competition’s
influence on employment through the analysis of
both internal and external migration patterns.
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The role of reputation in cross-regional buyer-supplier
cooperation in public procurement
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ABSTRACT

Relevance. The relevance of this study is determined by the growing trend of im-
plementing approaches from the private sector in managing public procurement,
such as suppliers’ reputation assessment. Although the suppliers’ reputation fac-
tor is a topic of current interest, both in research and in public procurement
practice, there are ongoing discussions on the effects of the reputation criterion
usage in public procurement, and some aspects have been insufficiently studied.
Purpose of the study. This study examines the role of suppliers’ reputation factor
in terms of interregional cooperation between public buyers and suppliers at the
micro and regional levels.

Data and methods. The analysis is based on a survey of public buyers in Russia,
revealing procurers’ orientation on suppliers’ reputation factor and their involve-
ment in cross-regional cooperation for micro-level analysis. With the help of
open data on public procurement contracts, a grouping of Russian regions by the
share of suppliers from other regions is proposed. The combination of open data
analysis and survey results is then used to explore the role of reputation in terms
of interregional cooperation.

Results. The analysis shows that a suppliers’ reputation factor is of particular im-
portance when more than half of a buyers’ suppliers are from other regions. Also,
suppliers’ reputation is of major significance for public buyers in regions that are
more involved in contracting with suppliers from other regions. Thus, the impor-
tance of the suppliers’ reputation factor, in terms of interregional cooperation, is
confirmed both at the micro level of procurers’ purchases and at the regional level.
Conclusion. For effective management of contractual relationships in public
procurement, it is important to understand the effects and the role of consid-
ering the reputation of suppliers. The study focused on one of the insufficiently
explored aspects of suppliers’ reputation in public procurement. The results may
be of interest both to regulators and direct procurement participants — public
buyers and suppliers.
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AHHOTAILIA

AKTyanbHOCTb. B ynpaBieHun rocygapcTBeHHBIMU 3aKyIKaMy HaOmogaeTcs
POCT TpeHfia Ha UCII0/Ib30BaHNe MHCTPYMEHTOB yIIPaBJIeHN: U3 YaCTHOTO CEK-
TOpa, B YaCTHOCTM Y4eT pelyTalluy IMOCTaBUIMKOB, YTO OINpefieNiAeT aKTyasb-
HOCTD [JAHHOTO MCCIefoBaHmsA. VIHTepec K (GakTOpy penyTaunuy IOCTaBIINKOB
PacTeT KakK y MCC/IefloBaTeNeN, TaK U y IIPAKTUKOB IT'OC3aKYIIOK, B IMCKYCCUAX I10
9TOI TeMe HeT Of{HO3HAYHOTO MHEHSI OTHOCUTEIbHO 3¢ (eKTOB y4eTa pemyra-
LMY TIOCTAaBUIVIKOB B TOC3aKYIIKaX, a OT/I€/IbHbIE ACTIEKTHI M3Y4EHbI B HEJOCTA-
TOYHOM CTEIEeHN.
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Iensb nccnemopanus. B craTbe paccMaTpuBaeTcs poib (aKTOpa peryTanun
IIOCTAaBIJMKOB B KOHTEKCTE MEXPErMOHATIbHOIO B3aMO/IENICTBMA TOC3aKas-
YIKOB M ITOCTABIIMKOB HA MUKPOYPOBHE I PErMOHa/IbHOM YPOBHE.
JJanHble 1 MeTOABI. B OCHOBY aHa/nM3a MOJIOXKEH OIMPOC POCCUIICKMUX TOCY-
JapCTBEHHBIX 3aKa3UMKOB, C IIOMOIIbI0O KOTOPOT'O BBIAB/IAETCA OPUEHTALINA
3aKa34MKOB Ha (PaKTOp pemyTauuy IIOCTABIIMKOB ¥ BOBJICYCHHOCTb 3a-
Ka34MKOB B MEXPErMoHajbHOe B3ammojelicTBue. C MOMOLIbI0 OTKPBITHIX
JAHHBIX O KOHTPAaKTaX Ha IOC3aKYIKM OCYIIeCTBJIeHa I'PYNIMPOBKa poc-
CUJICKMX PETMOHOB II0 JIo/Ie KOHTPAKTOB C ITOCTABIIMKAMM U3 [PYTUX PErno-
HoB. KoMOMHNpOBaHNe OTKPBITHIX 1 ONPOCHBIX IaHHBIX IIO3BOJISAET OIIpe-
[leMITh ponb (GaKTOpa permyTalyuy B MeXPErMOHaJIbHOM B3aMMOJENCTBUN
Ha YpOBHE PETMOHOB.

PesynbraThl. B pesynbpraTe aHamusa BBIABICHO, YTO (AKTOP pelyTalLuy I10-
CTaBIUKOB OCOOCHHO Ba)KEH IJIA IOC3aKa3uMKOB, KOIfa 6oree IOJIOBUHBI
MIOCTABIVKOB ABJIAITCA MPEACTABUTEAMNU IPYIUX pernoHoB. Kpome Toro,
Haubosiee OPMEHTMPOBAHDI Ha PEIyTAIMIO IIOCTABIIMKOB TOC3aKa3YMKN U3
PEerMOHOB C BBICOKOII JO/eli KOHTPAKTOB C IOCTABIIMKAMM U3 APYTUX pe-
rnoHoB. TakuM 06pa3oM, BaKHOCTb (akTopa permyTaluu IOCTABIIVKOB
B MEXPETrMOHaTbHOM B3aMMOJENCTBUM C TOC3aKa3yMKaMM IOATBEPKJa-
eTcs KaK Ha MMKPOYPOBHE — 3aKyNKM KOHKPETHOTO 3aKas3uMKa, TaK U
Ha yPOBHE PeTMOHOB.

Beisoppr. JIna 2 dexTMBHOTO yIpaBieHNs KOHTPAKTHBIMU B3aMMOOTHO-
IIEHNAMU B TOC3aKYIKaX Ba)KHO MOHMMATb poib 1 9 deKThl yueTa perry-
TalMM NOCTaBIIMKOB. CTaThs MOCBsAIeHA MAaTIOU3YYeHHOMY acIeKTy ydeTa
penyTanuy NOCTaBUIMKOB B FOC3aKylKaxX. PesynbraTel nccieoBannus npey-
CTaBNIAIT MHTEPEC KaK I PErylATOpOB, TaK U /A HEMOCPENCTBEHHBIX
YYaCTHMKOB 3aKyIIOYHOTO IpoIlecca — T0C3aKa3uMKOB U IIOCTaBIIMKOB.
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Introduction

Contractual relationships are associated with
the principal-agent problem, which requires the
principal to use various management tools. One of
the ways to overcome the risks of uncertainty and
opportunistic behaviour of the supplier (agent) is to
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consider the supplier’s reputation, as it signals the
reliability of the counterparty, and allows procurers
to form expectations of the supplier’s conscientious
contract performance (Khalfan et al., 2007).

In public procurement, buyers also face a
principal-agent problem, but the management of
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contractual relationships in this sphere is strict-
ly regulated. In contrast to private procurement,
the ability to consider suppliers’ reputation at
the selection stage in public procurement is lim-
ited by national regulations (Spagnolo, 2012).
In Russia, reputation consideration is manda-
tory if the initial maximum contract price is
equal or more than 20 million rubles’, in oth-
er cases, it is at the discretion of the customer.
Among the experience indicators, public buyers
can consider the number and monetary volume
of similar contracts executed?, but not their
performance indicators (for example, quality
or delivery time). Procurement regulation for
state-owned enterprises and natural monopo-
lies provides more discretion in the choice of
reputation indicators’.

In discussions, an argument against the rep-
utation factor is about barriers to entry for new
suppliers or small firms (Kachour et al., 2016).
In favour of reputation consideration in public
procurement, various studies demonstrate the
positive effects of reputation-based supplier se-
lection (Decarolis et al., 2016; Spagnolo, 2012).

Still, some aspects of supplier’s reputation
considerations in public procurement remain
insufficiently studied. The article focuses on the
supplier’s reputation factor and the aspects of its
relevance in public procurement. The study is
aimed to reveal the role of reputation in cross-re-
gional buyer-supplier cooperation in public pro-
curement by solving several tasks:

- Review the research about the effects
of reputational considerations in public pro-
curement and the areas of particular reputa-
tion importance, including the considerations
of the reputation factor in cross-regional
cooperation;

- Analyse the importance of suppliers” rep-
utation factors for public buyers at the micro level,
depending on their involvement in interregional
cooperation, based on survey results;

- Analyse the distribution of Russian re-
gions, depending on the share of contracts with
suppliers from other regions in quantitative and
value terms;

! Article 31 of the Federal Law Ne44-FZ "On the con-
tract system in the procurement of goods, works and services
to meet state and municipal needs"

2 Decree of the Government of the Russian Federation
0f 31.12.2021 Ne2604.

3 Article 3 of the Federal Law Ne223-FZ “On procurement
of goods, works, services by certain types of legal entities”
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- Combine regional analysis with survey
data to infer the role of reputation in inter-region-
al cooperation between procurers and suppliers.

The article is structured as follows: Section
2 presents the theoretical overview of research
focused on the reputation factor in public pro-
curement. Section 3 describes the data used
and the methodology of the study. Section 4
focuses on the results of the empirical analy-
sis carried out. Section 5 summarises the key
findings and identifies possible directions for
turther research.

Theoretical framework

Despite the similarities in many aspects of
buyer-supplier interactions in private and public
procurement, contract management in the pub-
lic sector is associated with additional challenges
(McCue et al., 2015). There are acute questions
about the effectiveness of public procurement
contracts (Karjalainen, 2011). Typically, the fo-
cus in public procurement has been on price cri-
teria (Meehan et al., 2017), but now it is grad-
ually shifting to quality assurance (Farr, 2016).
In this regard, more attention is paid to the is-
sue of considering the reputation of suppliers,
which in private procurement is one of the key
factors in interaction with customers (Manello &
Calabrese, 2019).

Reputation makes it possible to infer the reli-
ability of the supplier and form expectations about
a supplier’s future behaviour (Khalfan et al., 2007;
Kramer, 1999). At the same time, reputation con-
sideration mechanisms act as an informal tool for
enforcing contracts (Banerjee & Duflo, 2000). Pri-
vate procurement uses many reputation indicators
(Yakimova, 2021). In public procurement, due to
the need to ensure the measurability and objectiv-
ity of supplier evaluation criteria, the indicator of
previous experience is most often used (Gomes et
al., 2022; Mamavi et al., 2015; Spagnolo, 2012).

A number of studies show various posi-
tive effects of reputation considerations in pub-
lic procurement. One of the key papers on this
topic (Spagnolo, 2012) confirms the importance
of suppliers’ past performance measurement for
improving public procurement management. De-
carolis et al. (2016) have shown, through an ex-
periment, how supplier reputation drives perfor-
mance. Increasing the quality of supplied goods/
services is one of the key effects of considering the
reputation of suppliers (Koning & Van De Meer-
endonk, 2014; Spagnolo, 2012).
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Bradshaw and Chang (2013), in their study,
measured customer satisfaction based on the
outcome of the contract execution. Consider-
ation of previous experience has a positive effect
on this indicator. Fiorino et al. (2018) highlight
such positive effects of reputation consider-
ation in public procurement as choosing the
most qualified supplier, reducing the risks of
opportunistic behaviour and cost overruns.
Reputation measurement is an additional tool
for monitoring supplier contract performance
(Van Slyke, 2007).

In addition to the effects of reputation con-
sideration described above, the reputation factor
is the basis for building trust between buyers and
suppliers (Lamothe & Lamothe, 2012; Dan et al.,
2006; Zhao & Smith, 2006). Trust, in turn, also
has a positive impact on supplier performance
(Finne et al., 2015; Holma, 2012), reduces op-
portunism and improves the quality of deliveries
(Gunawardane, 2012; Li & Choi, 2009).

The reputation factor plays a significant role
in certain areas of procurement and in specific
institutional settings. Thus, the factor of suppli-
er reputation is of particular importance in areas
with a high level of uncertainty (Chiou & Pate,
2018), for example, when concluding long-term
contracts (Mamavi et al., 2015). Also, the repu-
tation of suppliers is important in procurement,
when many aspects of the supply are difficult to
formalise (Board, 2011; Calzolari & Spagnolo,
2009). Beausoleil (2010) notes the importance of
reputation in the procurements, which are char-
acterised by performance issues, strict specifica-
tions and deadlines. In addition, reputation con-
siderations are important when the judiciary is
unable to verify certain aspects of a procurement
outcome (Spagnolo, 2012).

Among the negative aspects of consider-
ing the reputation of suppliers in public pro-
curement, the most frequently discussed risk is
the formation of entry barriers for new players
(Mamavi et al., 2015; Albano et al., 2006), which
in turn, contradicts the principles of competition
in public procurement (Kachour et al., 2016).
Flynn (2017) also notes the advantage of large
organisations due to their greater reputation
resource, which small and medium-sized firms
don’t have. A recent study by Butler et al. (2020)
focuses on this issue. The authors conclude that
reputation can indeed be a barrier to entry, how-
ever, when certain reputation measurement
mechanisms are formed, such an effect does not
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occur, and even vice versa, the entry of new play-
ers is growing.

Another concern about the usage of repu-
tation criteria by EU regulators is that reputa-
tion considerations will lead to preferences for
local suppliers, which will negatively impact
cross-border procurement (Spagnolo, 2014).
However, the stated concern is not supported by
empirical evidence and contradicts the results
of private sector research on this topic. In pri-
vate procurement, two studies of inter-regional
relationships in Chinese (Chintagunta & Chu,
2021) and United States markets (Elfenbein et
al., 2019) note the importance of supplier repu-
tation in inter-regional purchases.

As noted above, reputation, as an indicator of
reliability and integrity of a supplier, is import-
ant in the conditions of uncertainty. Geograph-
ic range implies a greater level of uncertainty
(Blum & Goldfarb 2006). In this context, it can
be assumed that reputation is especially import-
ant in the interregional context - when procurers
contract with suppliers from other regions. The
proposed assumption has no empirical support
in existing studies of public procurement. To ful-
fill this gap, the empirical part of the article is de-
voted to the analysis of the role of reputation in
interregional interaction between public buyers
and suppliers.

Data and Methodology

The empirical part of the article is based on an
online survey of Russian public buyers conducted
in 2020. The survey covered a wide range of topics
relevant to the public procurement system.

Qualitative analysis of the questions in the sur-
vey was carried out, prior to it being sent, with the
involvement of experts from public procurement,
to identify inappropriate or irrelevant questions.
For the purposes of the study, it was important to
focus on the opinions of experienced procurers. To
form a sample, the email addresses of procurers
who placed at least 5 applications between 2017-
2019 were collected from the official public pro-
curement website (www.zakupki.gov.ru). In total,
there were more than 94,000 eligible public buyers.
Overall, 611 responses were received.

Public buyers from a total of 74 different re-
gions of Russia took part in the survey. The result-
ing distribution by federal districts as a whole re-
flects the distribution of budgetary organizations
in Russia. Comparison of the sample and the gen-
eral population is presented in Table 1.
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Comparison of the sample and general population by federal districts foble
Federal district General population, % Sample, %

Far East 7.7 7.4

Volga 18.6 18.5

North-West 13.7 13.6

North Caucasus 4.0 1.3

Siberia 14.8 8.1

Urals 8.5 9.2

Central 229 30.7

South 9.3 11.2

Source: author’s calculations.

In order to assess the orientation of procur-
ers on the supplier reputation factor, they were
asked the following question: “Please rate the
role of the good business reputation factor in
the public procurement market for suppliers (in
their relations with procurers).” The measure-
ment was carried out on a 7-point Likert scale,
where 1 is very insignificant and 7 is very signif-
icant. The survey also included a question about
the degree of customer interaction with suppli-
ers from other regions: “Please indicate the ap-
proximate share of suppliers from outside your
region of the total number of suppliers of your
organization between 2018-2019”. The procur-
er’s region was then determined using a direct
question with a drop-down list of the 85 official
regions of the Russian Federation.

The survey data was supplemented by open
data on public procurement in Russia between
2018-2019 (zakupki.gov.ru). By aggregating
data on all concluded public procurement con-
tracts, the index “share of contracts with sup-
pliers from another region” was calculated in
quantitative and cost terms for the official re-
gions of the Russian Federation. The index, in
quantitative terms, is calculated as the share of
contracts concluded with suppliers from oth-
er regions out of the total number of contracts
in the region. The index, in value terms, is cal-
culated as the ratio of the monetary volume of
contracts concluded with suppliers from other
regions and the total monetary volume of con-
tracts in the region.

The analysis was carried out for the regions
whose customers responded to the survey - a
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total of 74 (the Nenets Autonomous Okrug
was merged with the Arkhangelsk Region). The
analysis did not include regions that were not
represented by the results of the survey (10 re-
gions: the Republic of Adygea, the Republic
of Altai, the Republic of Ingushetia, the Kab-
ardino-Balkarian Republic, the Karachay-Cher-
kess Republic, the Republic of North Osse-
tia-Alania, the Chechen Republic, the Kostroma
Region, the Tambov Region, and the Chukotsky
autonomous region). Using the data obtained,
74 regions were grouped depending on the level
of interregional interaction between procurers
and suppliers. Comparison of survey and re-
gional data made it possible to draw conclusions
about the importance of the reputation factor,
depending on how actively contracts were con-
cluded with suppliers from other regions of the
Russian Federation.

Results and Discussion

The survey results show that the supplier rep-
utation factor is taken into account by the majority
of public buyers. The average supplier reputation
significance score is 5.1. A third of respondents
rated the supplier reputation factor at 7 points
(very significant).

To analyse the role of the supplier reputation
factor, in the context of interregional interaction
between customers and suppliers, the question
about the share of suppliers from another region
is used. Table 2 shows the distribution of procur-
ers responses to this question and the average
scores for supplier reputation importance for dif-
ferent groups.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2023, 9(3), 281-293

doi 10.15826 /recon.2023.9.3.017

286

Table 2
Significance of supplier reputation for procurers with different shares of suppliers from another region
Shares of suppliers N % Average supplier reputation
from another region ’ importance assessment
No 39 6.5 4.9
Up to 10% 232 38.9 5.13
11-20% 132 22.1 4.97
21-50% 118 19.8 4.92
More than 50% 76 12.7 5.55

Note: 14 procurers didn’t mark the share of suppliers from another region.

Source: author’s calculations.

Table 3

The relationship between the share of suppliers from another region and the assessment
of suppliers’ reputation importance (micro level analysis)

Variables Dependent variable: Significance of supplier reputation
11-20% suppliers from another region (gg?g)
21-50% suppliers from another region (-(2 2024 10 )
More than 50% suppliers from another region 0.686™
(0.260)
Personal characteristics Yes
Organisational characteristics Yes
Location fixed effects Yes
N 575
R-squared 0.126

p<0.01, *p<0.05, *p<0.1
Selected category: 0-10% suppliers from another region.

Control variables: gender, position, category (federal, regional, municipal), number of employees, federal district.

Source: author’s calculations.

As can be seen from Table 2, the share of pro-
curers who work only with suppliers from their
region is the smallest - 6.5%. Most respondents
(38.9%) work with a relatively small number of
suppliers from other regions - up to 10%. 12.7%
of public buyers are distinguished by the fact that
most of their suppliers are from another region. In
the context of procurers’ answers to the question
about the significance of the reputation of suppli-
ers, a category of procurers, in which more than
50% of suppliers were from another region, stands
out. This category of procurers values the impor-
tance of suppliers’ reputation significantly higher.
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The regression presented in Table 3 confirms
the significance of these differences. In the model,
the dependent variable is an assessment of suppli-
ers reputation significance, and the explanatory
variables are binary variables that reflect the share
of suppliers from another region. The selected cat-
egory is 0-10% of suppliers from another region.
Here and below, several control variables are add-
ed to the regression - personal and organisation-
al characteristics, as well as control on the federal
district. Personal characteristics include the gender
and position of the procurer, and organisational
characteristics - the level of subordination of the
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Average estimates of the importance of suppliers’ reputation by federal districts fable

Averagespplecsepuation | Share of cstomers most s whote
Far East 5.30 11
Volga 5.11 13
Northwest 5.32 7
North Caucasian 4.88 13
Siberian 4.83 17
Ural 5.06 20
Central 5.08 10
South 4.95 16
For the entire sample 5.10 13
*More than 50%

Source: author’s calculations

organisation (federal, regional, municipal) and the
number of employees.

As can be seen from Table 3, in comparison
with the selected category “0-10% of suppliers from
another region’, only the category “more than 50%
of suppliers from another region” gives a statistically
significant increase in the orientation of procurers to
the supplier reputation factor. The size of the coefhi-
cient can be interpreted as follows: procurers, most
of whose suppliers are from another region, rate the
reputation factor higher by 0.69 (on a 7-point scale).
The result obtained allows us to conclude that the
reputation factor is of particular importance in the
interregional interaction of procurers and suppliers.
The survey data confirm this conclusion at the mi-
cro level - the purchases of a specific customer.

Further analysis is devoted to this effect at the
regional level. There are certain differences in the
distribution of the average estimates of the impor-
tance of suppliers’ reputation by federal districts
(table 4).

For example, procurers from the Far East and
Northwest districts rate the reputation of suppliers
above average, and the lowest reputation rating is in
the Siberian Federal District. As can be seen from
the column with indicators of the share of procur-
ers, most of whose suppliers are from another re-
gion, at the level of federal districts, the significance
of suppliers’ reputation is not explained by individ-
ual purchases of the respondent. Thus, in the Ural
Federal District, there are 20% of respondents,
more than 50% of whose suppliers are from other
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regions, and the assessment of suppliers’ reputation
importance is at an average level. In the Northwest
District, on the contrary, only 7% of respondents
answered that more than half of their suppliers are
from another region, and the reputation signifi-
cance is the highest among all federal districts.

On the one hand, it was concluded that at the mi-
cro level (purchases of a specific public buyer), a high
proportion of suppliers from another region leads to
a higher assessment of reputation significance. On
the other hand, the primary analysis shows that data
on the importance of reputation, aggregated at the
level of federal districts, are not explained by the pe-
culiarities of the procurement of respondents. It can
be assumed that the orientation of procurers to the
reputation factor depends not only on their own in-
teraction with suppliers from other regions, but also
on the characteristics of the environment. Regions
that are part of one federal district can differ greatly
in certain aspects of public procurement. In this re-
gard, further analysis was carried out at the level of
regions (official regions of the Russian Federation).

The “Data and Methodology” section de-
scribes in detail the principle of calculating the re-
gional index - the share of contracts with suppliers
from other regions - in quantitative and cost terms.
The lowest value for both indicators is in the Re-
public of Tatarstan - 12% of the number and 16%
of the monetary volume of government contracts
was concluded with suppliers from other regions.
In the Leningrad region, the share of contracts with
suppliers from other regions in quantitative terms
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Figure 1. The distribution of Russian regions by the share of contracts with suppliers

from other regions in quantitative and value terms
Source: authors calculations using data from zakupki.gov.ru

is the largest (68%), and in value terms the leader
is the Murmansk region - 81%. For the 74 regions
included in the analysis, the average share of con-
tracts with suppliers from other regions, in quanti-
tative terms is 36%, and in value terms is 43%.

Figure 1 shows the distribution of 74 regions
by the share of contracts with suppliers from oth-
er regions in quantitative and value terms. The
figure shows region codes, a comparison of codes
and names of regions is in the Appendix.

As can be seen from Figure 1, the regions are
mainly located diagonally, i.e. with the increase in
the share of contracts with suppliers from other
regions in quantitative terms, the indicator in val-
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ue terms also grows. However, there are regions
where there are not so many contracts with sup-
pliers from other regions, but these are large con-
tracts, and in value terms, the share is significant.
For example, in the Magadan region, 36% of the
number of contracts is concluded with suppliers
from other regions, and these contracts account
for 68% in monetary terms of the total volume of
contracts in the region. In several other regions,
the situation is reversed - a large number of con-
tracts that are not so big in monetary terms are
concluded with suppliers from other regions. For
instance, in the Republic of Tyva, 63% of state con-
tracts fall on suppliers from other regions, but in
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monetary terms, these contracts account for 37%
of the total volume of state contracts in the region.
Further, the 74 regions were divided into 4
groups depending on the indicators for these two
indices. The division took place according to the
average value of the indices (36% for quantitative
terms and 43% for value terms). The lower group
included regions with an indicator up to and in-
cluding the average, and the upper group includ-
ed regions with an indicator above the average.
The grouping of regions is presented in Table 5.

Most of the regions (34) are characterised by
the fact that up to 36% of the number of contracts
and up to 43% of the volume of contracts are con-
cluded with suppliers from other regions. Such re-
gions include, for example, the Republic of Bash-
kortostan, Altai Territory, Krasnoyarsk Territory,
Voronezh Region, Moscow.

16 regions are distinguished by high values
of the share of contracts with suppliers from an-
other region, both in terms of value and quanti-
ty. Examples of regions in this group: Republic
of Karelia, Republic of Khakassia, Astrakhan region,
St. Petersburg, Moscow region.

8 regions conclude many contracts with suppli-
ers from other regions, but these contracts are not
so large in terms of volume. Such a situation is, for

example, in the Belgorod, Bryansk and Vladimir
regions. 16 regions, on the contrary, do not con-
clude so many contracts with suppliers from other
regions in quantitative terms, but the total volume
of these contracts from the total volume of govern-
ment contracts in the region is above average. This
group includes, for example, the Republic of Bury-
atia, Krasnodar Territory, Khabarovsk Territory.

According to the average indicators of sup-
pliers’ reputation importance, it is noticeable that
the highest ratings are in the regions with a high
proportion of contracts with suppliers from other
regions in quantitative terms. If we compare two
groups for which the quantitative index is not high-
er than the average, the reputation score almost
does not change from the indicator in value terms
(5 vs 5.02). It can be assumed that the indicator of
the share of suppliers from another region in value
terms does not affect the orientation of procurers
towards reputation, in contrast to the indicator in
quantitative terms. To test this assumption, a re-
gression model is presented in Table 6.

As can be seen from the table, estimates of
suppliers’ reputation importance are statistical-
ly significantly associated only with the share of
contracts with suppliers from another region in
quantitative terms. Thus, if a region has a large

Table 5
The distribution of regions by the shares of contracts with suppliers from other regions
and average reputation importance
Value terms
Share of contracts with suppliers from other regions

Up to 43% included More than 43%

. 34 regions 16 regions

0,

o Up to 36% included Reputation- 5.0 Reputation- 5.02

Quantitative terms 8 regions 16 regions

0,

More than 36% Reputation- 5.21 Reputation- 5.35

Source: author’s calculations

Table 6

Relationship between the share of suppliers from another region and the assessment
of suppliers’ reputation importance (regional level analysis)

Dependent variable: Significance of supplier reputation
Variables:
Quantitative terms Value terms

The share of contracts with suppliers from another 0.402%* 0.086

region is higher than the regional average (0.194) (0.170)
Personal characteristics Yes Yes
Organisational characteristics Yes Yes

Location fixed effects No No

N 570 570
R-squared 0.078 0.071

420,01, *p<0.05, *p<0.1

Control variables: gender, position, category (federal, regional, municipal), number of employees.
Note: Control for federal district is not included because the explanatory variable varies by region.

Source: author’s calculations
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number of contracts with suppliers from other re-
gions of the Russian Federation, the supplier rep-
utation factor becomes more important.

This result complements the analysis at the
level of individual contracts of public buyers. To-
gether they show that the supplier reputation fac-
tor plays the most important role when a signifi-
cant share of contracts is concluded with suppliers
from other regions. This conclusion is confirmed,
both at the micro level - the purchases of a specific
customer, and at the regional level. The findings
are especially important for managing contractual
relationships in public procurement in Russia and
other countries which are also characterised by
a heterogeneous spatial structure and economic
differentiation of regions. The findings may be of
interest to public procurement regulators in such
countries, as well as to direct market players ac-
tively involved in interregional interaction.

The research contributes to the literature in the
following aspects. First, this article summarises the
literature about the effects of suppliers’ reputation
consideration in public procurement. Second, this
study adds to the understanding of areas where
reputation factor is of particular importance. The
research on this topic stresses the importance of
reputation in areas with a high level of uncertainty
(Chiou & Pate, 2018), in procurements with pre-
cise formulation characteristics (Calzolari & Spag-
nolo, 2009) or characterised by performance issues
(Beausoleil, 2010). This study reveals the role of
reputation in the context of interregional public
procurement. The result is in line with the liter-
ature on the topic of reputation in cross-regional
purchasing (Chintagunta & Chu, 2021; Elfenbein
et al. 2019). The latter studies focus on private pro-
curement, while the results of this paper cover the
topic in the context of public procurement.

Conclusion

Reputation is an important aspect of over-
coming the principal-agent problem which is
characteristic of contractual relationships. In pub-
lic procurement, reputation considerations are
limited by regulation. Emerging questions about
the effectiveness of procurement operations man-
agement in the public sector (Karjalainen, 2011),
as well as the growing role of the supply quality
indicator (Farr, 2016), determine the relevance of
research into the effects of reputation consider-
ations in public procurement.

A review of studies showed that considering
the reputation of suppliers by public buyers allows
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for increased productivity and quality of contract
execution. This is also important from the point
of view of the timing of the execution of contracts,
together with the risks of cost overruns. The repu-
tation factor is the basis for building trust between
procurers and suppliers. Lack of research on rep-
utation, in terms of interregional cooperation in
public procurement, is revealed.

Based on the analysis of the survey of Russian
public buyers, it has been shown that the reputa-
tion of suppliers is especially important for pro-
curers who mostly work with suppliers from other
regions. By aggregating open data on government
contracts in Russian regions, the grouping of Rus-
sian regions is presented. Further combination of
open and survey data confirms the role of reputa-
tion in interregional interaction between procur-
ers and suppliers at the regional level. In regions
where the share of contracts with suppliers from
other regions in quantitative terms is higher than
average, public buyers are more focused on the
suppliers’ reputation factor. Thus, in addition to
the positive effects of the supplier reputation factor
in public procurement considered in the theoret-
ical part of the article, the empirical part demon-
strates another, not so widely studied aspect.

The conclusion about the role of supplier rep-
utation factor, in the context of interregional buy-
er-supplier interaction, both at the micro level
and at the regional level, adds to the research on
suppliers’ reputation factor in public procurement.
The importance of reputation in inter-regional eco-
nomic relations has been confirmed in private sec-
tor studies (Chintagunta & Chu, 2021; Elfenbein et
al., 2019), but has not previously been disclosed in
the context of public procurement. An important
direction for further research is to identify other
regional features that affect the different levels of
customer orientation on the reputation factor of
suppliers by region. In addition, an important topic
for research is the analysis of the role of reputation
in interregional relationships between public buy-
ers and suppliers in specific areas of procurement.
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Appendix
Table A1
Comparison of codes and names of regions in the analysis
Code | Region Name | Code| Region Name |Code| Region Name |Code| Region Name | Code| Region Name
2 Eﬁpubhc of Bas- 23 Krasnodar 38 | Irkutsk region 54 Novosibirsk 70 | Tomsk region
ortostan territory region
3 gepubl}c of 24 |Krasnoyarsk 39 |Kaliningrad 55 |Omsk region 71 | Tula region
uryatia territory region
Republic of Primorsky . Orenburg .
5 Dagestan 25 territory 40 |Kaluga region 56 region 72 | Tyumen region
8 Repubhg of 2% S.tavropol ter- 41 Kamchatka 57 | Oryol region 73 Ul}{anovsk
Kalmykia ritory territory region
10 Republic of 27 Khabarovsk 4y | Kemerovo 58 |Penza region 74 Chelyabinsk
Karelia territory region region
11 Eep ublic of 28 | Amur region 43 | Kirov region 59 | Perm territory 75 Trans-B aikal
omi Territory
12 I}\{/fp 1.1.bl1c of 29 Arkhangelsk 45 | Kurgan region 60 | Pskov region 76 Yarpslavl
arij El region region
13 Rep Ubh§ of 30 Astr akhan 46 | Kursk region 61 |Rostov region 77 | Moscow
Mordovia region
Republic of . Leningrad . Sankt-Peters-
14 ¢ fha (Yakutia) 31 |Belgorod region | 47 region 62 | Ryazan region 78 burg
16 %ep ublic of 32 |Bryansk region | 48 |Lipetzk region 63 | Samara region 79 Jewish autono-
atarstan mous region
Republic of Khanty-Mansi
17 Tus a 33 |Vladimir region | 49 |Magadanregion| 64 |Saratov region 86 | Autonomous
Area — Yugra
. Yamal-Nenets
18 gdmur.t 1an 34 Volgograd 50 |Moscow region | 65 |Sakhalinregion | 89 |Autonomous
epublic region Area
19 Republic of 35 |Vologda region | 51 Murmansk 66 Sverdlovsk 9] Republic of
Khakasia region region Crimea
. Nizhni
21 Chuvashi Re- 36 Voronezh 52 | Novgorod 67 Smolensk 92 | Sevastopol
public region ; region
region
22 | Altai territory 37 |Ivanovo region | 53 Noygorod 69 | Tver region
region

Source: compiled by the author using “Region codes” directory. Retrieved from: https://www.nalog.gov.ru/rn77/fl/pay_taxes/in-
come/get_help/4329723/
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ABSTRACT

Relevance. The sharing economy, an emerging sector, encounters obstacles such
as intricate regulations, insufficient funding, constraints in data collection infra-
structure, and uncertainties in evaluation methodologies. For the best results,
it is crucial to thoroughly examine risks and find effective ways for the sharing
economy to grow in the region.

Research objective. This study aims to examine trends in sharing economy devel-
opment in a major Russian area, using the case of Sverdlovsk region as an example.
Data and Methods. The study relies on scientific publications from Scopus, EB-
SCO, and RSCI databases, alongside proprietary indicators and websites of 19
representative companies. It introduces a methodology utilizing SimilarWeb
and Yandex WordStat services to collect consumer behavior metrics from online
sharing economy platforms in Russia and Sverdlovsk region.

Results. Results reveal escalating interest in sharing economy transportation ser-
vices, suggesting potential funding reallocations in the public sector. Additionally,
the popularity of freelance exchanges in Sverdlovsk region indicates a substantial
remote work talent pool. Although the labor market’s sharing economy is in its na-
scent stage, it demonstrates future growth potential. Notably, the rental of goods
and equipment holds considerable promise for growth in Russia’s industrial regions.
Conclusion. The study identifies a research challenge centered on the formula-
tion of methodological principles for evaluating essential parameters within in-
novative sharing economy economic models at the regional level. Methodologi-
cal guidelines are outlined, encompassing empirical assessments via SimilarWeb
and Yandex WordStat services, with proposed indicators for analysis. Recom-
mendations to support shared economy companies are also provided, serving
as a potential blueprint for the government of Sverdlovsk region in their future
planning endeavors.
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VNHHOBAIIMOHHOE Pa3BUTHE 10/IeBOl SKOHOMHKH B PETHOHE:
onbIT CBEepAJIOBCKOI 001acTH

E.B. Ilonos <, A.}O. BepereHHukoBa, [I.A. CenesneBa

Ypanvckuti uncmumym ynpaenenuss PAHXul'C, Examepun6ype, Poccus; <] epopov@mail.ru

AHHOTAIIUA

AKTyanbHOCTb. [JofieBas 5SKOHOMMUKA SIBJIAIETCS OTHOCUTENbHO HOBBIM CEKTOPOM
9KOHOMMKM, U €€ Pa3BUTIE MOXKET CTOJIKHYTbCS C Pa3/IMYHbIMY IPEIATCTBUAMMY,
BK/TI0YasI 3aKOHOJATeTIbHbIE 11 Pery/IATOPHbIe MPOOIeMbl, HeXBAaTKy (pUHaAHCUPO-
BaHMA 1 C1abyro MHGPACTPYKTypy cOOpa HaHHBIX, a TAKXKe OTCYTCTBUE METOLO-
JIOTMYeCKUX peKOMEeHJjalluil 110 OlieHKe JI07eBOll 9KOHOMUKY. OfHako, i 1o-
CTVDKEHMSI MaKCHMa/IbHBIX TIOJIOKUTEIbHBIX PE3y/IbTaTOB HEOOXOAMMO ITTyO0KOe
VICCTIefiOBaHME IAHHO TeMbI, YTOOBI y4eCThb BCe BO3MOXKHbIE PUCKY 1 OIIPEe/IUTh
HayTydIye CIocoObl pasBUTHA JOJIEBOI SKOHOMUKY B perroHax. Vccnenosanue
00 MHHOBAIL[MOHHOM PasBUTHI LIEPIHT SKOHOMIKI MOYKET IIOMOYb OIIPeNe/NTh
TEHJIEHIY Y TIEPCIIEKTUBBI Pa3BUTHA JAHHOTO CEKTOpa 9KOHOMMKM B KOHKDET-
HOM pEeTJOHE, BBISIBUTD (PaKTOPBI, BIVSIOLNE HA ee Pa3BUTHE I OLIEHNTb BK/IA[] B
9KOHOMMYECKII POCT U YCTOIYMBOE pa3BUTIE PEIMOHA.
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Ilenp uccnemoBanms. llenpo [aHHOTO MCCIENOBaHNA AB/IAETCA CUCTEMaTU3a-
LSl TEHAEHIUIT PA3BUTHA JONIEBOI SKOHOMUKY B KPYIIHOM POCCUIICKOM PETu-
OHe Ha IIpyIMepe aHa/In3a IapaMeTpPOB JesATeIbHOCTY KOMIIaHMI cepbl yCIyT B
CBepI0BCKOIt 00/1acTH.

TanHblie n MeToAbl. VIHPOpMaIMOHHOI 6a30if JaHHOTO MICCTIEOBAHMA CTa-
IV Hay4HbIe MyOIMKaLMM B OTKPBITOM JOCTyIIe 6a3 faHHbIX Scopus, EBSCO,
PVHII, aBTOpcKye pa3pabOTKM IO ITOKAa3aTe/AM PasBUTHS OIEBOII 9KOHO-
MUK, a TakKe CaliTbl 19 KOMIIaHWUI, BBIOPAHHBIX UL pelpe3eHTalny Ka-
Kpoit u3 chep. B maHHOM mccmeoBaHMM MpefaraeTcsi cocob cbopa me-
TPUK HOBeJleHNA IOTpebuTesNeil Ha OHMANH - MIATPOpMax J0/NeBOil SKOHO-
mykn B Poccun n CBepaimoBcKoit o6macty ¢ momMouibio cepsucos SimilarWeb
u Yandex WordStat.

Pesynprarpl. PacTymuil uHTepec K JOJIEBOIl SKOHOMUKE B cepe TpaHCIOPT-
HBIX YC/IYT MOKeT IIPUBECTY K Ilepepaclpese/ieHIo GMHAHCPOBaHNA B 001IIe-
CTBeHHOM cekTope. Taxoke, B CBEP/IIOBCKOI 00/IaCTV HOJB3YIOTCA HOIYJLAP-
HOCTBIO (PpU/IaHC-OMPIKM, YTO TOBOPUT O OOJIBIIOM KOMMYECTBE CIeINaINCTOB
ynaneHHbIX mpodeccuit. [lonesas skoHOMMKA B cdepe pbIHKA TPY/ia HAXOLUTCA
B HAa4a/lbHON CTafuM PasBUTHUA, HO MMeeT MOTeHIMA /s POcTa B OyAyIeM.
Cdoepa apenpsl ToBapoB 1 000pYZOBaHNS IMeeT OOMBIION ITOTEHIVA AJIs pOC-
Ta B IPOMBIIIIEHHBIX pernoHax Poccu.

BriBopsl. ChopmynnpoBaHa HaydHas IpobaeMa, 3aK/lI04aloniascsa B HeoO-
XOIMMOCTM Pa3paboTKM MeTOMONOTMYECKMX IIOJIOKEHMII OLleHKM 0a30BBIX
IapaMeTPOB 3KOHOMMYECKMX MOJiefiell MHHOBALIMOHHOIO Pa3BUTHA JJOTIEBOI
9KOHOMUKMU B pervoHe. PaspaboTaHbl MeTO[OTOTMYECKME PeKOMEHMAALUN
OLIEHKJ VHHOBAIIIOHHOTO Pa3BMUTUA [JOTEBOI S9KOHOMMKM, TaKye KaK SMIIN-
pudecKkas OIleHKa pe3y/lIbTaToB, IIONyYeHHbIX B pe3y/lIbTaTe KOMIIbIOTEPHO
00paboTKM JJaHHBIX ¢ oMolbio cepBucoB SimilarWeb u Yandex Wordstat,
IpeaIoKeHbl MToKasaTeny fisA aHanusa. IIpennoxkeHbl peKOMeHJAUMUM Mep
HOJ/Iep>KKM KOMIIAHUII [J0/IeBOJI 9KOHOMVKMY, KOTOPbIe MOTYT OBITh VICIIO/b-
30BaHbI IPaBUTENbCTBOM CBEPAIOBCKOI 00/IACTY IIPU COCTABIEHUM [ajib-
HEeMIINX IJIAHOB.

BJIATOZAPHOCTH
VlccnemoBaH1E BBHITIOTHEHO

3a cdeT rpanta Poccuiickoro
Hay4HOTO QoHya Ne 22-28-20077

JUIS IATAPOBAHMA
Popov E., Veretennikova A., &
Selezneva D. (2023). Innovation-
Driven Evolution of the Sharing
Economy in a Russian Region:
The Case of Sverdlovsk Region.
R-Economy, 9(3), 295-309. doi:
10.15826/recon.2023.9.3.018

X HZEFRICIFIARRE: LR REEKESE /6]

BRR. BB ERE. ERGEE

HEHRGERESFMAHEEFREh/REER S, HRENE, HBH, B8 0 epopov@mail.ru

e

ML : HELFE—MENEEEFTME, EARTEIRSTES: a8
VESHEERM, TR E. BIERERSES, URRZEHERZEFNIE
., A, ATEUSRKIFAMAR, SUENEETHITRNAR. XENE
FEEIFMETREINIG, HFREMZIERAREZEFHNRELR. AREZEF
SRR, ERTHIMSEXEFMENARERSTRS, RIFHELEN
FHE, FHMEHEERFZit KRR e 4R RIS AR,

HAREFR: AHARHNENRE IR RER R TMNIRS I A TEFSE D
¥, REEAESEIT AR K ESZFREEE,

BIESAE: AHARERETIREUERE Scopus, EBSCO, RSCl hf}Z2HhR
PP TFHEZSFEARISRIAFRMER, DRHEIEPRESTTN 19 RAE
NEAMLL, AAFREY 7—FEER SimilarWebfYandex WordStatiRs3 ki
B R R R R N AR =R F A E BB T AR AE.
HARER: AMIERBERS TSR ZEFHHRENE, XA S AHER]
BeWEHDE. Lot BRERETIAESRGERESRENERRT, XEHA
FEEASDETFER. ZolmaSigiE=EFEATIISREMER, Bk
KEigiEh. ERSHTIX, BRNREHEEVEEEANAKREES.
0. NEEY Tt REZEEF A REXEASHNSE. FHRETIE
(EHREEFEHF AR, tFIA SimilarWeb #1 Yandex Wordstat BRSS%
TTEN SRR R TOIET M, RIRE TOER. B REB RN BT
HE T —H R LR X ek S I E T N TN AR,

R-ECONOMY 4

Online ISSN 2412-0731

Xi#ia

HZLF. KEFEF. KEE
$ HETHE. SimilarWeb,
YandexWordstat

H31/

Popov E., Veretennikova A., &
Selezneva D. (2023). Innovation-
Driven Evolution of the Sharing
Economy in a Russian Region:
The Case of Sverdlovsk Region.
R-Economy, 9(3), 295-309. doi:
10.15826/recon.2023.9.3.018

r-economy.com



http://r-economy.com
mailto:epopov@mail.ru

R-ECONOMY, 2023, 9(3), 294-309

doi 10.15826 /recon.2023.9.3.018

296

Introduction

The innovation-driven development of the
sharing economy in regional contexts plays a piv-
otal role in both augmenting economic growth
and fostering sustainable advancements in re-
gional economies. Innovative progression in the
sharing economy entails the application of novel
methodologies, technologies, and business para-
digms to facilitate the exchange and dissemination
of resources through digital platforms. This not
only leads to a shift from traditional consumption
patterns to more thoughtful resource use, but also
stimulates the creation of new business models
and collaborative frameworks. The sharing econ-
omy, as a systemic construct, facilitates the com-
munal sharing of resources and amenities among
individuals and enterprises, culminating in the
optimization and streamlining of resource con-
sumption, along with the mitigation of adverse
ecological ramifications.

In the academic discourse, defining the pre-
cise boundaries of activities encompassed by the
sharing economy remains an issue of contention.
Various disciplines, including sociology, anthro-
pology, business and management, and politics,
use terms like “sharing consumption” and “ac-
cess-based consumption” to define the area now
commonly referred to as the “sharing economy”.
Furthermore, these activities are intricately inter-
woven with the concepts of the “circular econo-
my~ and the “collaborative economy”, with dis-
cernible delineations between consumer-centric
and production-related activities notably absent
(Codagnone & Martens, 2016).

The sharing economy’s trajectory continues
to exhibit an accelerated momentum, permeating
diverse spheres ranging from transportation to
gastronomy. A salient advantage inherent in the
sharing economy is its ability to alleviate issues
related to excessive production and unnecessary
consumption. Conventional market-driven econ-
omies often result in resource squandering and
redundant purchases, thus engendering detri-
mental ecological and macroeconomic effects. On
the other hand, the sharing economy enables the
smart use of existing resources, reducing unnec-
essary consumption, promoting waste reduction,
and preserving resources for future generations
(Midgett et al., 2018).

Taking into account different perspectives,
sharing economy business models that create last-
ing value can be sorted into environmental, soci-
etal, and economic benefits, that is, they lead to
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more efficient use of resources, prevent harm to
society, and improve overall well-being. From an
economic perspective, such business models con-
currently enhance economic efficiency, bolster
profits, and create new opportunities for business-
es (Boar et al., 2020).

The sharing economy serves as a catalyst for the
advancement of novel technologies and business
models. Enterprises in the sharing economy perpet-
ually seek fresh strategies to optimize their opera-
tions, thereby instigating a fertile milieu for pioneer-
ing advancements. Evident outcomes encompass
the proliferation of online sharing platforms, the
advent of innovative financial practices like crowd-
funding and the rise of carsharing ventures. The
sharing economy’s growth has led to the emergence
of different business approaches, which are ready to
evolve alongside technological advancements and
changing behaviors (Standing et al., 2019).

Moreover, the model of the sharing econ-
omy has the potential to bring about significant
socioeconomic changes for regions. The adop-
tion of sharing economy practices can particular-
ly stimulate the growth of employment, thereby
improving the economic situation in the region.
At the same time, the gains in resource utilization
efficiency resulting from sharing economy mech-
anisms offer the possibility of reducing inequality
and enhancing the well-being of the population.
This is especially relevant in countries dealing
with issues like corruption and lack of social co-
hesion. In such contexts, sharing initiatives and
the platforms that support their reputation can
become promising strategies to coordinate efforts
and reshape societal norms (Hira et al., 2017).

It is worth noting that the sharing economy
is still a relatively new aspect of the economic
landscape, which makes it susceptible to various
challenges. These challenges include complex
legislative and regulatory issues, limited funding,
weaknesses in data collection infrastructure, and
a lack of clear guidelines for measuring the extent
of the sharing economy. Given this ever-chang-
ing environment, it’s necessary for public policy
to adapt alongside shifts in market conditions and
the influence of emerging technologies or com-
petitors that might render current regulations
obsolete (Koopman et al., 2014). However, for the
best possible outcomes, a thorough examination
of this landscape is essential, taking into account
potential risks and mapping out the most effective
pathways for the growth of the sharing economy
in specific regional contexts.
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An investigation into the progress of the
sharing economy in specific regions help us un-
veil trends and potential for growth in this eco-
nomic sector. Thus we are able to identify the
factors that shape its evolution and assess its role
in fostering economic expansion and sustainable
development. Therefore, the aim of this study is
to systematically analyze the trajectory of sharing
economy development in a large Russian region,
which will be shown by looking at how service
companies in Sverdlovsk region are operating.
To this end, several tasks need to be undertaken,
including conducting a comprehensive review
of existing research, the formulation of a meth-
odology to evaluate economic models within the
sharing economy framework, an appraisal of the
sharing economy’s progress in Sverdlovsk region,
and the identification of emerging trends in vari-
ous sectors of the sharing economy.

Theoretical framework

The rise of the sharing economy has result-
ed from a combination of intricate changes across
technology, economy, society, and the environ-
ment on a global scale. From a technological
perspective, the progression of payment systems
and the expansion of social networks have played
a significant role. Societal factors include the in-
crease in social inequality and a shift in consump-
tion patterns. On an economic level, new business
models have emerged, while the pandemic’s im-
pact on the economy has also been influential.
Additionally, environmental considerations en-
compass heightened human-caused pressures
and the initiation of a shift towards more re-
sponsible production and consumption practices
(Lyaskovskaya et al., 2021).

The sharing economy is “a new consumption
model that describes a marked trend in consumer
values from ownership to access, in which individ-
uals and communities around the world rent, bor-
row, trade, gift and share resources on a scale that
was not previously possible” (McAlpine, 2014).
Hamari, J et al. (2016) define the sharing economy
as a peer-to-peer activity of obtaining, providing or
exchanging access to goods and services, coordi-
nated through community-based online services.

Currently, there is a lack of a universally
agreed-upon definition for the sharing economy,
which gives rise to various challenges when it
comes to gauging the extent of this model and de-
termining its regulatory framework. However, in
order to anticipate the sharing economy’s future
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trajectory, it becomes imperative to first evaluate
its present scope. Notably, a comprehensive study
conducted by R. Basselier et al. (2018) highlights
the absence of a unified centralized database
within statistical authorities, and the available
administrative data falls short of facilitating thor-
ough analysis. The ambiguity surrounding the
terminology leads to estimation complexities; for
instance, the Institute of National Accounts chose
to exclude Airbnb from GDP estimations for now,
awaiting guidance from the official Eurostat man-
agement for further direction.

Data for sharing economy research is often
collected through a survey. For example, in the
article by Hamari et al. (2016), the data consist of
responses received from 168 registered users of the
Sharetribe service, which were obtained through
the official mailing list'. Hamari et al. (2016) used
the data to investigate the motivation of people to
participate in the sharing economy and showed
that participation is motivated by many factors,
such as sustainability, enjoyment of the activity, and
economic benefits. However, survey data collection
has a number of assumptions that can bias the re-
sults, including the subjectivity of the answers, the
limited sample of respondents and questions.

Zervas et al. (2017) examine the impact of the
Airbnb service on hotel stays, employing a regres-
sion analysis approach. They assembled a compre-
hensive dataset encompassing all Airbnb properties
in Texas alongside a panel of quarterly tax revenue
for all Texas hotels spanning a decade. Their find-
ings unveil that a 1% surge in Airbnb listings in
Texas corresponds to a 0.05% reduction in hotel
quarterly revenue, an effect amplified by Airbnb’s
swift expansion. However, it’s crucial to note the
constraints of the presented data collection meth-
od, which limit the scalability and applicability of
outcomes to a broader context. The study’s sample
pertains to one state, hence the results might not
accurately represent other geographical regions.

Furthermore, the integration of sharing plat-
forms can significantly impact the acquisition of
durable goods. Gong et al. (2017) assess the influ-
ence of Uber adoption on new car ownership, em-
ploying an innovative dataset encompassing new
car registrations in China spanning from 2010 to
2015. They sourced Uber activity data from the
company’s official blog and social media channels.
In addition to macroeconomic and demographic
indicators, they incorporated data from the Baidu

! Sharetribe Ltd. is a social business enterprise registered
in Finland.
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index, a search volume metric provided by Chi-
na’s primary search engine, akin to Google Trends
in the US, widely used as a demand proxy. Their
findings indicate that Uber’s emergence correlates
with a notable upswing (8%) in new vehicle own-
ership, implying that consumers are proactively
reallocating their accessible resources to capitalize
on the surplus value offered by these platforms.

Examining the operational data of companies
can improve the individual reputation of sellers on
platforms, which in turn can result in increased
revenue. Abrate and Viglia (2019) introduce a
revenue model that factors in vendor and product
reputations, alongside an upper boundary deter-
mined by total assets. This investigation focused
on the Airbnb platform across five European cit-
ies, revealing that personal reputation profoundly
influences revenue optimization. The dataset is
sourced from the Airbnb website and encompass-
es details about room and apartment prices, avail-
ability, features, and reputation attributes. While
revenues from specific properties are not directly
stated, they are computed by multiplying the price
by the average monthly occupancy.

A qualitative evaluation approach to assess-
ing the sustainability of sharing economy business
models is presented by Daunoriené et al. (2015).
This methodology employs sustainability circles to
pinpoint key sustainability facets. Using a peer-to-
peer company assessment in Lithuania as an exam-
ple, the study demonstrates how to gauge the pres-
ent level of company stability and identify priority
areas. Technological prospects and environmental
impact are evaluated on a nine-point scale, where
1 signifies “critical” sustainability necessitating im-
mediate alterations, while 9 indicates the highest
level of sustainability. Nevertheless, it’s essential
to acknowledge that qualitative assessments can
be heavily influenced by experts’ subjective opin-
ions, potentially yielding varying conclusions and
introducing heterogeneity in assessment outcomes,
thereby complicating decision-making.

Presently, there are several indicators for eval-
uating the growth of the sharing economy. The
prominent Timbro Shared Economy Index relies on
traffic data and web-scraped information. This in-
dex incorporates data from 286 services across 213
countries, albeit exclusively for 2018. It constitutes
a staple in sharing economy research; for instance,
Yin et al. (2021) explore the correlation between
carbon emissions, the eco-efficiency index, and the
Timbro index. Leveraging a Bayesian regression
model, their findings indicate that a heightened
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sharing economy level corresponds to a negative
correlation with carbon emissions and a positive as-
sociation with overall environmental performance,
thereby underscoring the environmentally consid-
erate nature of the sharing economy.

Another indicator used to assess the devel-
opment of the sharing economy is the number of
users of the sharing economy from Statista®. This
index is the number of U.S. adults who used a
community-based online service that coordinates
peer-to-peer access to property, goods, and ser-
vices at least once during a calendar year. There is
also an indicator from the statistical service of the
European Union - the percentage of individuals
who have used sharing economy projects. This in-
dicator is presented in a database of 28 EU coun-
tries for the period from 2017 to 2019. The indi-
cators of the statistical service of the European
Union are actively used to study the sharing econ-
omy. Karobliene at al. (2021) proved the positive
impact of the sharing economy on the economic
sustainability of countries in terms of sustainable
development goals using the above indicator. To
determine the impact of the sharing economy, a
cluster analysis of the EU countries was carried
out. However, Timbro’s Sharing Economy Index
only has a single year result, Statista’s Sharing
Economy user count is limited to US residents,
and sample limitations in the European Union
Statistical Service database are also a problem.

Generally, two indicators are employed to ex-
amine the proliferation of the sharing economy on
a regional scale. The first, the Sharing Economy
Index, is used to measure the development level of
the sharing economy in cities based on the avail-
ability of relevant services. This index was formu-
lated by the Consumer Choice Center, an advoca-
cy group for consumers. The second indicator is
the Smart City Index, which assesses the accessi-
bility of technological applications and structures
for urban residents and gauges residents’ percep-
tions of these aspects. This index is compiled by
the Institute for Management Development, an
independent academic institution headquartered
in Switzerland. Baculakova (2020), for example,
utilizes this index to assess the transport system’s
development and environmental concerns using
the example of Bratislava.

Currently, the assessment of the sharing
economy has the following primary challenges:

2 Number of sharing economy users in the United States
from 2016 to 2021 (in mln). Statista (2017). Source: //www.statis-
ta.com/statistics/289856/numbersharing-economy-users-us/
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a lack of universal metrics due to its diverse ser-
vice spectrum, ranging from apartment rentals
to carsharing, where evaluation might hinge on a
chosen metric that isn’t always universally appli-
cable; and data inaccuracy — incomplete or im-
precise data about sharing service usage hampers
the assessment of economic activity and social
benefits in the sharing economy. The absence of a
standardized definition impedes the development
of dependable statistical measurements for both
financial value and participation in the sharing
economy (Codagnone et al., 2016).

The path of sharing economy growth can
differ from one region to another, influenced by
factors such as how many people live there and
their economic situation. For example, there are
cases where the sharing economy has been suc-
cessful in places with fewer minority residents,
but it hasn’t been as effective in areas where
Black and Hispanic communities live (The-
bault-Spieker et al., 2017).

Establishing methodological guidelines to
assess key parameters within innovative sharing
economy economic models in a given region is an
important task for multiple reasons. Firstly, it fos-
ters a standardized approach for evaluating and
contrasting diverse segments of the sharing econ-
omy, which is especially crucial for governmental
and municipal entities entrusted with regulating
this domain. The evolution of policies and reg-
ulations concerning the sharing economy must
progressively broaden to unlock its complete po-
tential (Liu & Chen, 2020). Secondly, it enhances
the quality of the data about the sharing economy,
thereby augmenting decision-making and busi-
ness strategy formulation for entrepreneurs and
investors. Thirdly, these methodological provi-
sions can establish safety and consumer protec-
tion standards and recommendations, benefiting
all market participants. Furthermore, they con-
tribute to a deeper comprehension of the sharing
economy’s scope and its overall impact on society
and the economy.

Method and data

The foundation of this study rests upon sci-
entific publications available in open-access
databases such as Scopus, EBSCO, and RSCI.
Additionally, it encompasses the authors’ own
advancements regarding the indicators of shared
economy development as well as an examination
of selected companies’ websites, chosen to rep-
resent distinct areas. Our approach is to gather
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consumer behavior metrics from online sharing
economy platforms in Russia and Sverdlovsk re-
gion through the utilization of SimilarWeb and
Yandex WordStat services.

The study’s focus is on the economic inter-
actions that foster the innovative development of
the sharing economy.

SimilarWeb, a marketing analytics tool,
employs a range of methodologies and tech-
nologies to collect and analyze data pertaining
to web traffic and user interactions on internet
resources. The service scrutinizes diverse data
sources, encompassing partner data, public
information, and statistics derived from user
panels. What sets SimilarWeb apart is its ex-
tensive data collection capabilities, processing
a billion digital signals daily, analyzing two
terabytes of data each day, and engaging more
than two hundred data scientists (Jansen et al.,
2022). The outcomes of SimilarWeb’s data pro-
cessing culminate in statistical models, predic-
tive trend analyses, and assessments of internet
resource performance. The platform enables
the examination of audience behavior on in-
ternet resources, including data on visitor de-
mographics, interests, and site interactions. A
more comprehensive overview of the practical
applicability of chosen indicators is presented
in Table 1. It should be noted that the resourc-
es from SimilarWeb were accessed within the
timeframe of 01/03/2023 to 15/03/2023.

Yandex Wordstat functions as an accessi-
ble platform to retrieve search query statistics
within the Yandex system. This platform en-
ables prospective internet users to dissect que-
ries based on their qualitative attributes (such as
subject and word form) and quantitative aspects
(like monthly query frequency and historical
yearly query frequency) (Kazak et al., 2019). It
facilitates the evaluation of demand for specif-
ic subjects and provides insights into the most
frequently input queries by users. The procedure
for utilizing Yandex Wordstat encompasses en-
tering keywords, selecting a timeframe, acquir-
ing data, analyzing findings, and leveraging the
results. A notable advantage of Yandex Wordstat
lies in its capacity to examine query frequencies
across diverse Russian regions. Users can choose
their region of interest to obtain data on key-
word request frequencies in that specific area.
The availability of such regional data enhances
the precision of assessing demand for particular
subjects in distinct geographical areas.
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Table 1
Description of indicators
Indicators Source Content Function
Rating in the SimilarWeb This indicator reflects the compa- | This indicator facilitates the analysis and
country ny’s position in the market in terms | evaluation of the progression in specific
of user activity on the site. sectors of the economy, including the
shared economy. It aids in pinpointing
prominent market participants and dis-
cerning overarching development patterns.
Traffic (mln visits | Calculated by the The average number of users who | This indicator signifies the company’s
per month) authors based on visit the site per month. This indica- | popularity and the efficacy of its business
SimilarWeb tor is alculated as an average based | model.
on the data for three months.
Company market- | SimilarWeb Channels or means used by the This indicator illustrates the promotion-
ing channels company to reach its target audi- | al strategies employed by the company,
ence and attract customers. offering an avenue for scrutinizing the
competitive landscape.
Impressions per | Yandex Wordstat The number of times a certain This indicator enables the evaluation of
month search query was entered into the | the audience’s engagement with specific
search box on the Yandex platform |services or products offered by these
in a month. companies. It can be harnessed to ascer-
tain the potential magnitude of demand
for a particular product or service within
a specific region.
Level of expressed | Calculated by the The number of people who show This indicator enables the assessment
interest authors based on interest in a particular service or of the potential market for services and
Yandex Wordstat product in a particular region. Itis | goods within a specific region.
the ratio of impressions per month
to the total population of the region.
Regional popu- Yandex Wordstat The percentage of queries in the Yan- | This indicator facilitates the identification
larity dex search engine related to a certain | of the region where a specific service or
region, relative to the total number | product enjoys the highest popularity.
of queries on this topic in Russia.

Source: compiled by the authors.
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Table 2
Analysis of companies in the field of transport services
Companies BlaBlaCar Delimobil Whoosh
Rating in the country 831 18678 78285
Traffic (million visits per month) 3,3 0,1 0,06
Company marketing channels (in %) Direct (43.69) and Direct (43.90) and Organic (72.94) and
Organic Search (42.63) | Organic Search (39.65) Direct (17.79)
Impressions per month in Sverdlovsk
region 26130 5423 554
(number of visits)
Le\(el of'exll))ressed interest in Sverdlovsk 0.62 0.13 0.01
region (in %)
Regional popularity in Sverdlovsk region
(in %) 127 158 102

Source: compiled by the authors by using information from the official websites of digital platforms using Similar Web, retrieved
from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/ (Accessed

08/03/2023).

Results

This section showcases the outcomes of a
study concerning sharing economy companies
across different sectors. The analysis was conduct-
ed using data from these companies’ platforms,
supplemented by SimilarWeb and Yandex Word-
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stat services, giving us insights into company per-
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formance. To study and juxtapose various shar-
ing-focused companies, tables were assembled
featuring pertinent indicators.

Table 2 shows that the BlaBlaCar application
holds the dominant position in the transporta-
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Table 3
Analysis of companies in the field of tourism and hotel business
Companies Airbnb Ostrovok
Rating in the country 2478 176
Traffic (million visits per month) 1.5 8.8
Company marketing channels Direct (77.50) Referral (48.09)
(in %) and Organic Search (16.68) and direct (24.32)
Impressions per month in Sverdlovsk 955 17731
region (number of visits)
Level of.exgressed interest in Sverdlovsk 0.02 0.42
region (in %)
Regional popularity in Sverdlovsk 53 95
region (in %)

Source: compiled by the authors by using information from the official websites of digital platforms using SimilarWeb,
retrieved from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/

(Accessed 08/03/2023).

tion services sector, significantly outpacing its
competitors Delimobil and Whoosh by margins
of nearly 30 and 55 times, respectively. Across
the transportation industry, direct channels® and
organic search* emerge as the prevailing market-
ing channels for all applications, signifying their
primary role in attracting new users through
advertising and search engine optimization. In
Sverdlovsk region, the degree of expressed inter-
est in various transportation service applications
shows variations. Particularly noteworthy is the
considerable percentage of interested users in the
region for BlaBlaCar (0.62%), while Whoosh lags
significantly behind, with the lowest percentage
(0.01%). Furthermore, the popularity of these ap-
plications also diverges. Delimobil stands out as
the most popular, with a popularity rate of 158%,
while Whoosh exhibits the lowest rate (102%).

’ Direct traffic is a marketing channel that describes the
flow of users who enter a website’s URL directly into the brows-
er’s address bar or use bookmarks in their browser. Such traffic
is considered “direct” because the user consciously chooses to
visit a particular site, rather than going to it through a search
engine, social networks or advertising campaigns. Users who
access a site through direct traffic are often repeat customers or
are already familiar with the brand. They may use bookmarks
in their browser to quickly find the site or navigate to it through
links in email or instant messengers.

* Organic search is a marketing channel that is based on
the fact that users are looking for information in search engines
such as Google or Yandex. The essence of organic search is that
sites that rank high in the search results get a free source of
traffic to their site. However, in order to appear on the first lines
of search results, the site must meet certain requirements that
are taken into account by search engines. Organic search has a
number of advantages, among which there is a high efficien-
cy in attracting targeted traffic to the site. However, its use re-
quires time and effort to optimize the site for the requirements
of search engines, as well as to analyze the results and adjust the
promotion strategy.
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In a broader context, BlaBlaCar maintains its
position as the most favored transportation ser-
vice app throughout Russia. Meanwhile, Delimo-
bil and Whoosh cater to more specific audiences,
potentially targeting smaller regions or distinct
consumer segments. In Sverdlovsk region, Deli-
mobil stands out as the preferred car sharing ser-
vice when compared to carpooling® and personal
mobility equipment rental services. However, it
should be noted that the user base relative to the
region’s population remains below 1%. Addition-
ally, the relatively elevated regional popularity of
online transport service platforms in Sverdlovsk
region suggests that this percentage might even be
lower in many other parts of Russia.

Analysis of the data presented in Table 3 re-
veals a substantial disparity in traffic between Os-
trovok and Airbnb. Notably, Ostrovok experiences
significantly higher traffic with 8.8 million month-
ly visitors, in contrast to Airbnb’s 1.5 million visi-
tors. In terms of marketing channels, Airbnb pre-
dominantly leverages direct channels and organic
search, whereas Ostrovok finds its most effective
channels to be referrals and direct access.®

Moreover, the level of expressed interest in
Sverdlovsk region for both Airbnb and Ostrovok

5 Carpooling is a form of travel in which several people
travel in the same vehicle to save on fuel costs and reduce envi-
ronmental pollution.

¢ A referral channel is a marketing channel in which users
go to the site through unique links that are distributed by other
users or partners of the company. When a user clicks on such a
link and goes to the site, the analytics system records this tran-
sition as referral traffic. Referral traffic can come from various
sources such as social networks, bloggers, affiliate programs,
etc. This marketing channel allows you to attract targeted users
who are already interested in a product or service and can be-
come potential customers or partners.
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remains relatively modest, at 0.02% and 0.42%
respectively. However, it's worth highlighting that
Airbnb’s popularity in Sverdlovsk region stands at
53%, while Ostrovok enjoys a higher level of 95%.
This divergence could be attributed to Airbnb’s
international orientation, catering to a global au-
dience, while Ostrovok, a Russian platform, con-
centrates on domestic accommodations.

Factors such as Ostrovoks broader regional
advertising campaign, along with the presence of
numerous hotel reviews and ratings on the plat-
form, might also influence this discrepancy. It’s
important to acknowledge that these results could
be skewed due to Airbnb’s current lack of support
for payments from Russian bank cards.

Looking at the popularity of online labor
market platforms, it is evident that the leading

role is played by Profi.ru, which outshines com-
petitors like Toloka, YouDo, and FL in terms of
traffic. A more in-depth examination of the level
of expressed interest for each platform, particu-
larly in Sverdlovsk region, shows FLs slight ad-
vantage over its rivals.

Direct channels and organic search stand as
the prevailing marketing avenues for all these
platforms, indicating that users predominantly
seek out specific job-related information on these
websites. In terms of popularity in Sverdlovsk
region, FL and Toloka emerge as the preferred
choices, while YouDo and Profi.ru lag behind in
this regard. However, when accounting for the
percentage of the interested population, it can be
deduced that Profi.ru demonstrates a higher con-
version rate of visitors into engaged users.

Table 4
Analysis of companies in the labor market
Companies FL Toloka YouDo Profi.ru
Rating in the country 1944 18368 2295 322
Traffic (million visits per month) 1.6 0,5 1 7
Company marketing channels (in %) Direct (66.82) Direct (42.53) Direct (53.47) Organic Search
and Organic and Organic and Organic (42.73) and
Search (21.71) Search (40.50) Search (36.24) Direct (42.45)
Impressions per mopth in Sverdlovsk 25954 1290 2483 4930
region (number of visits)
Leyel of .exg)ressed interest in Sverdlovsk 0,61 0,03 0.06 0.12
region (in %)
Regional popularity in Sverdlovsk region 114 94 78 74
(in %)

Source: compiled by the authors by using information from the official websites of digital platforms using SimilarWeb, retrieved
from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/ (Accessed

08/03/2023).
Table 5
Analysis of companies in goods and equipment rental
Companies Next2U.ru Polka.rent
Rating in the country 36810 58258
Traffic (million visits per month) 0.04 0.02
Company marketing channels (in %) Organic (81.95%) and Organic Search (51.04%) and
Direct (15.74%) Social Media (17.53%)
Impressions per month in Sverdlovsk 4 3
region (number of visits)
Level of expressed interest in Sverdlovsk 0 0
region (in %)
Regional popularity in Sverdlovsk region 58 176
(in %)

Source: compiled by the authors by using information from the official websites of digital platforms using SimilarWeb, retrieved
from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/ (Accessed
08/03/2023).
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Table 6
Analysis of resale companies

Companies Basco Party Avito Youla
Rating in the country 26035 11 170
Traffic (million visits per month) 0,3 3553 17,0
Company marketing channels (in %) Direct (57.02) and Direct (58.20) and Direct (64.81) and

Organic Search (38.94) | Organic Search (28.01) | Organic Search (25.10)

Impressions per month in Sverdlovsk 37035 1530327 103134
region (number of visits)
Level of.exgressed interest in Sverdlovsk 0.87 36,1 2,43
region (in %)
Regional popularity in Sverdlovsk region 2606 87 172
(in %)

Source: compiled by the authors by using information from the official websites of digital platforms using SimilarWeb, retrieved
from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/ (Accessed

08/03/2023).

As Table 5 illustrates, in the sectors under
consideration, the domain of goods and equip-
ment rental garners the least attention from Rus-
sian internet users. The traffic observed on both
platforms remains relatively modest, with user
interest primarily directed towards seeking infor-
mation about goods and services, rather than the
rental offerings themselves.

However, it is important to emphasize the
notably higher regional popularity of Polka.rent
in Sverdlovsk region in comparison to Next2U.
ru. This discrepancy can be explained by distinct
regional demands, including an elevated require-
ment for construction materials and specialized
equipment due to the regions active infrastruc-
ture development. Furthermore, distinct variations
in marketing channels are noteworthy: organic
search and direct channel dominate for Next2U.ru,
whereas organic search and social networks’ are
prevalent for Polka.rent. This discrepancy might
signify diverse promotional strategies and the ne-
cessity to tailor approaches to the distinct interests
and behaviors of the audience on each platform.

If we look at the data in Table 6, we see that
Basco Party has the least amount of traffic among
the featured companies, with a monthly visitor
count of 0.3 million. In contrast, its counterparts
such as Avito and Youla draw significantly larger
audiences, recording 355.3 million and 17 million

7 Social networks are platforms that allow people to
communicate, share information, content and opinions in an
online format. They are also a marketing channel that allows
companies to connect with their target audience, increase
brand awareness and promote their products or services. They
provide the ability to create and distribute content, communi-
cate with consumers, analyze their interests and preferences,
and use paid advertising to increase audience reach.

R-ECONOMY 4

monthly visitors, respectively. This means that
Avito stands as the most favored resale service
in Sverdlovsk region, engaging 36.1% of the local
population.

However, both Basco Party and Youla have
cultivated their own distinct audiences with in-
terests specific to particular goods and services.
Remarkably, Avito enjoys substantial traffic na-
tionwide, which likely contributes to its height-
ened prevalence compared to other platforms in
Sverdlovsk region. Additionally, Basco Party’s ex-
ceptional regional popularity can be attributed to
its geographic presence and the elevated interest
in the resale sector in this specific region.

By looking at the data in Table 7, several no-
table insights come to the forefront. Kinopoisk
boasts a substantial monthly user traffic of over
206 million, with Yandex.Music following suit by
attracting more than 80 million visitors. Skillbox
records a user count of 5.8 million, Getcourse reg-
isters 7 million, and Rutube garners a substantial
audience of 61.8 million. In terms of marketing
channels, direct access and organic search remain
dominant avenues for all companies except Get-
course, which relies more on direct and referral
channels. From these findings, we can conclude
that Kinopoisk and Yandex.Music have estab-
lished themselves as more popular choices among
users in Sverdlovsk region. Despite lower inter-
est percentages, platforms such as Skillbox, Get-
course, and Rutube cater to a specific user demo-
graphic due to their niche offerings. The regional
popularity assessment, however, underscores the
overarching demand for all these platforms in
Sverdlovsk region.
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Table 7
Analysis of information resource companies
Companies Kinopoisk | Yandex.Music Skillbox Getcourse Rutube
Rating in the country 15 38 551 504 56
Traffic (million visits per month) 206,4 80,7 58 7.0 61,8
Company marketing channels Direct Direct (72%) Direct Direct Direct
(in %) (51.11%) and and Organ- (46.89%) and (56.45%) (54.68%) and
Organic Search ic Search Organic Search | and Referral | Organic Search
(32.10%) (13.40%) (37.83%) (13.67%) (27.31%)
Impressions per month in Sverd- 115546 75805 2826 2982 31822
lovsk region (number of visits)
Level of expressed interest
in Sverdlovsk region (in %) 273 179 0,07 0,07 0.75
Regiona_l p(?pularity in Sverdlovsk 106 111 39 89 104
region (in %)

Source: compiled by the authors by using information from the official websites of digital platforms using SimilarWeb, retrieved
from: https://www.similarweb.com/ (Accessed 01/03/2023); YandexWorstat, retrieved from: https://wordstat.yandex.ru/ (Accessed

08/03/2023).

Trends in the development of the sharing
economy

The development and popularity of the shar-
ing economy in Sverdlovsk region exhibit vari-
ations across distinct sectors. In the domain of
transport services, noteworthy trends emerge.
BlaBlaCar, a carpooling service, garners sub-
stantial interest, reflecting a demand for bud-
get-friendly travel, particularly for extended
journeys. In contrast, Delimobil, a carsharing ser-
vice, enjoys heightened popularity in the region,
signaling elevated demand. On the other hand,
the Whoosh app, which serves individual trans-
portation needs, isn’t catching on as much in the
region, implying a subdued demand. Overall, the
transportation services sector in the region shows
a rising trend of interest in the sharing economy.
This trend holds the potential to impact the allo-
cation of public funds.

Conversely, the sphere of tourism and hospi-
tality exhibits distinct dynamics. Ostrovok, a Rus-
sian firm specializing in hotel reservations, shows
peak regional recognition, implying pronounced
interest vis-a-vis other locales. However, global
platforms like Airbnb have lower popularity in
the region and attract fewer interested residents.
This points to an ongoing preference for tradi-
tional hotel booking approaches and travel agen-
cy services. Nevertheless, as sharing services gain
prominence through heightened awareness and
user-friendliness, the sector’s allure in the region
might surge over time.

The nascent state of the labor market sharing
economy in Sverdlovsk region has a unique land-
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scape. FL, a service for finding short-term jobs, is
particularly well-recognized in the local area and
resonates with residents. On the national level,
Profi.ru holds the top position, but its popularity
is not as strong in Sverdlovsk region. Services such
as Toloka and YouDo exhibit a modest percentage
of interested inhabitants in this area. The particular
makeup of the region’s workforce, which might in-
volve a significant number of remote professionals
using freelance platforms, could explain why FLs
services are popular. Even though the labor market
sharing economy is just starting in the region, there
is considerable potential for growth in the future.

The rental of goods and equipment in the shar-
ing economy is still in its early stages of development
in Sverdlovsk region. Companies like Next2u and
Polka.rent have relatively low monthly impressions,
indicating limited visibility. However, Polka.rent
demonstrates high regional popularity, pointing to
a growing market potential. The establishment of
trust and potential demand from local industrial
enterprises could contribute to the advancement of
this sector within the sharing economy.

In the resale of goods sector, intriguing pat-
terns emerge in the given region. Avito maintains
its position as the leader in terms of the interested
population, but its regional popularity is modest,
hinting at market saturation. Conversely, Youla
enjoys greater regional popularity, indicating its
appeal to residents. Notably, Basco Party, a sec-
ond-hand clothing store, stands out with high
regional popularity despite a lower percentage of
the interested population, mainly due to its phys-
ical presence. Overall, the resale of goods in the
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Table 8
Analysis of company life cycle stages across various sectors in Sverdlovsk region
Spheres Peculiarities Sl
stage
Transport services Stable interest in carsharing and carpooling services. Potential for the | Growth stage
development of individual mobility services
Tourism and hospitality Preference of domestic companies, traditional methods of booking Growth stage

prevail, travel agency services

Labor market

Increased interest in freelance exchanges, increase in the number of
specialists in remote professions

Growth stage

Rental of goods and equipment

Potential for development, but no user response

Origin stage

Resale

Popularity of services among the audience, market saturation

Growth stage

Informational resources

Popularity of entertainment services, low interest in educational ser-
vices, preference for traditional ways of acquiring knowledge

Growth stage

Source: compiled by the authors according to the model of Miller and Friesen (1984)

sharing economy seems to be saturated, yet it re-
mains popular among the region’s residents.

An examination of trends in the development
of the sharing economy in the information re-
sources sector shows a preference for entertain-
ment services among the region’s audience. Kino-
poisk and Yandex.Music demonstrate significant
interest and regional popularity, highlighting a
preference for consuming entertainment content.
In contrast, educational services such as Skillbox
and Getcourse exhibit lower interest and regional
popularity, suggesting relatively reduced enthusi-
asm for online learning and a preference for al-
ternative knowledge acquisition methods. Con-
sequently, the region’s audience tends to gravitate
toward entertainment content, rendering online
platforms providing such content highly favored.

To assess the current developmental stage
in each sphere of the shared economy in Sverd-
lovsk region, the organizational life cycle model
proposed by Miller and Friesen (1984) was em-
ployed. This model delineates distinct phases of
an organization’s evolution.

In the initial “birth” phase, firms strive to for-
mulate a viable market strategy. As they progress
into the “growth” stage, they expand in size, extend
their market presence, and develop a more struc-
tured organizational framework. Subsequently,
during the “maturity” stage, firms tend to be less
innovative and refrain from significant alterations
to their products and services. The “revival” phase
is characterized by substantial changes in product
strategy and heightened overall company inno-
vativeness. Finally, organizations in the “decline”
phase focus on conserving dwindling resources
and often avoid innovation due to their outmoded
product lines (Shirokova et al., 2006).
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Managing the development of the
sharing economy

Considering the growth stage of companies
operating in the sharing economy in the transport
services sector, the government of Sverdlovsk re-
gion can implement supportive measures to fos-
ter their development. Collaborative efforts with
companies to enhance and ensure the reliability
of intercity and long-distance travel systems are
crucial. We recommend that joint verification
systems for drivers should be introduced through
gosuslugi.ru - the Portal of Public Services of the
Russian Federation - to enhance service reliabili-
ty and security. To stimulate sectoral growth, the
government could allocate grants for the study
of transport route development and sectoral en-
hancement, positively influencing the progress
of companies in the sharing economy. More-
over, facilitating financing for these companies
could be considered. Government contracts can
provide cities with more influence over sharing
companies, enabling the enforcement of stronger
consumer protection, enhanced economic redis-
tribution, or other policy objectives (Rauch &
Schleicher, 2015).

Sharing economy companies could contrib-
ute to the implementation of the region’s devel-
opment strategies until 2030 in the area “Devel-
opment of Transport and Logistics Potential”. A
designated task is the establishment and advance-
ment of an urban passenger traffic control center
in Yekaterinburg. Sharing companies could aid
in this endeavor by providing insights into route
popularity, facilitating more efficient urban trans-
portation planning. Additionally, focusing on
modern transportation technologies and trends,
such as electric and autonomous vehicles, and
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eco-friendly modes of transport is important. En-
couraging innovative transport technologies can
attract more sharing economy companies to the
sector, ensuring its stable growth in the future.

For the advancement of sharing economy
companies in the tourism and hotel business sector
in Sverdlovsk region, it would make sense to foster
collaboration between domestic services and local
tourism companies to devise new tourist routes and
promote domestic tourism. Organizing events like
forums and conferences can facilitate the exchange
of experiences and ideas among companies. A key
objective of the region’s development until 2030 is
to present the region’s tourism potential in interna-
tional, national, and regional tourism exhibitions,
conferences, and forums.

To support companies in the tourism and ho-
tel business, the government could create favor-
able conditions such as tax rate reductions, pref-
erential loans, or subsidies for business growth.
Supporting the improvement of tourism infra-
structure, including the construction of new ho-
tels and renovation of existing facilities, can boost
tourist numbers and satisfaction levels. Addition-
ally, the creation of a dedicated website to aggre-
gate all tourist routes and information about rec-
reational areas in the region can address another
goal of the region’s strategic plan - promoting
regional tourism products online. In the modern
travel industry, the internet serves as a potent tool
for promotion and sales, reaching millions of on-
line users (Irgashevich et al., 2022).

The success of the labor market and informa-
tion resources to a large extent hinges on the ad-
vancement of online education. Investments in
this domain can yield positive outcomes such as
skill improvement, process efficiency enhance-
ment, and heightened company competitiveness.
While some educational institutions remain wary
of online learning models, there is a growing rec-
ognition of the potential of new technologies to
enhance or replace more labor-intensive methods
(Bishop, 2007). One strategy could involve compa-
nies placing educational orders with state univer-
sities for targeted training that meets labor market
needs. Encouraging diverse forms of public-private
partnerships in technical education and employ-
ment, including internships with local enterprises
in Sverdlovsk region, aligns with government tasks
outlined in the action plan for implementing the
socio-economic development strategy until 2030.
Ensuring widespread access to online education is
essential for fostering sectoral growth. Additional-
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ly, the government can support local information
resources like job portals, resumes, and innovative
HR technology projects to enhance recruitment
and personnel management efficiency.

To bolster companies in the sharing economy
engaged in goods and equipment rental, issuing
subsidized loans at their initial stages is recom-
mended. This could be implemented as part of
the above-mentioned action plan, addressing the
tasks like establishing a system of state loan guar-
antees for SMEs and preferential lending systems
for their investment projects. Notably, many start-
ups, including high-tech ones in China, heavily
rely on government funding for their successful
launch (Chandra & Fealey, 2009). Marketing re-
search support is crucial to identify market needs
and ascertain the most sought-after types of goods
and equipment in the region. Creating a startup
incubator for this domain, potentially supported
by the Sverdlovsk Regional Fund for Entrepre-
neurship, could provide budding entrepreneurs
with essential resources and knowledge for suc-
cessful business initiation and growth.

The sharing economy can significantly contrib-
ute to the sustainable environmental development
of the region. By reducing the number of cars on the
road, it can lower pollution levels and improve air
quality. Additionally, the sharing economy can fa-
cilitate efficient municipal waste collection through
optimal resource utilization and waste reduction. In
sectors like personal services, sharing economy de-
velopment can decrease waste volume by enhancing
item utilization efficiency, consequently curbing pro-
duction. However, alongside its benefits, the sharing
economy raises concerns about negative impacts.
The potential displacement of traditional workers
is a notable concern, as sharing platforms might
decrease demand for conventional employment,
affecting job stability and income for those reliant
on traditional jobs. Furthermore, the prevalence of
part-time work in the sharing economy can lead to
worker exploitation, with limited employment ben-
efits, inadequate wages, and insufficient workplace
safeguards. Inconsistent regulations in the sharing
economy may exacerbate these issues, resulting in
imbalanced power dynamics between workers and
platforms, insufficient worker rights, and challenges
in ensuring job security and fair treatment.

Our recommendations concerning sharing
economy development in Sverdlovsk region can
be applied to other regions. Proactive support and
development of sharing economy sectors, such as
transport, tourism, hotels, and equipment rental,
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are recommended. This can be achieved through
financial and marketing aid to companies, along-
side granting support for research and sectoral
growth. Consideration should be given to tax rate
reduction and startup incubator establishment
to provide aspiring entrepreneurs with necessary
resources for successful initiation and growth.
Collaboration and partnerships between sharing
economy entities and other local businesses or
services are also highly encouraged. Such collab-
orations can lead to new business models, joint
promotion of tourism routes and services, and
overall sectoral advancement. Tailoring strate-
gies to specific regional conditions and goals will
pave the way for sustainable and inclusive sharing
economy development across various regions.

Conclusion

This study aimed to systematize the develop-
mental trends in the sharing economy of a large
Russian region, illustrated through an analysis of
service company activities in Sverdlovsk region.
The study yielded both theoretical and practical
outcomes, outlined below.

Drawing from critical evaluations of prior re-
search, the study identified the need to establish

methodological guidelines for evaluating essential
parameters in the innovative economic models
driving shared economy development in a region.
The existing methods for appraising shared econ-
omy parameters were systematically examined.

Methodological recommendations were for-
mulated to assess the innovation-driven develop-
ment of the shared economy. These encompassed
empirical evaluations achieved through computer
data processing using services such as SimilarWeb
and Yandex Wordstat. Indicators for analysis were
defined, including traffic and audience engage-
ment metrics, the percentage of the region’s pop-
ulation displaying interest, and the regional pop-
ularity relative to other parts of Russia. As part
of our assessment of Sverdlovsk region’s shared
economy development, we identified trends and
developmental stages in each given sector. Fur-
thermore, recommendations were offered to
support shared economy companies, potential-
ly informing the future strategies of the region’s
government.

The study’s novelty lies in the systematic de-
lineation of the region’s shared economy devel-
opment, thus augmenting existing research on
regional sharing economy.
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Causal analysis of the interinfluence of workforce productivity
and rail freight intensity in the regions of the Ural Federal District
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ABSTRACT

Relevance. The development of the railway industry has a significant positive im-
pact on socio-economic dynamics at both the state and regional levels, which has
been confirmed by numerous domestic and foreign studies. However, the issue of
mutual influence of such categories as regional labour productivity and rail freight
intensity has been little studied. At the same time, the most important task today is
to find effective incentives for the growth of regional labour productivity.
Research Objective. This study aims to econometric analysis of the relationship
between rail freight intensity and workforce productivity in the Ural Federal
District (UFD).

Data and Methods. The study uses official statistical data on Russian regions
provided by the Federal State Statistics Service. The methods of Vector Error
Correction Models (VECM) and pooled mean group estimates (PMG method)
formed the methodological basis of the study.

Results. The study has shown that there is a relationship between workforce
productivity and rail freight intensity. At that point, in a short-term period
growth of rail freight intensity leads to an increase in workforce productivity,
which in a long-term period itself becomes an incentive to increase the shipped
commodity mass and rail freight intensity.

Conclusions. The findings can be of interest to public authorities at the
national and regional levels, for heads of industrial structures and functional
institutions, representatives of business and scientific communities interested in
the development and modernization of transport infrastructure, being a basic
condition for the increased intensity of cargo transportation in the region.
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IIpUYUHHO-C/IEICTBEHHBI aHAIN3 B3aNMOBIUAHUSA
MPOU3BOAUTEIbHOCTH TPYAA 1 HHTEHCUBHOCTH 3K€JI€3HOZOP O3KHBIX
rpy30IliepeBO30K B peruoHax Ypajabckoro ¢pezgepajbHOro OKpyra

M.b. Iletpos, JI.A. Cepxos <, K.A. 3aBpanoBa

Hncmumym sxonomuxu YpO PAH, Examepurn6ype, Poccus; P4 serkov.la@uiec.ru

AHHOTAIINA

AKTyanbHOCTD. Pa3BuTIIE SKENME3HOTOPOXKHOI OTPAC/IN OKA3BIBAET CYI[eCTBEH-
HOe TIOJIOKUTEIbHOE BIMSHIME Ha COLMANbHO-9KOHOMMYECKYIO JUHAMMKY Kak
Ha YpOBHE TOCYIapCTBa, TaK Y Ha YPOBHE PETMOHOB, YTO IOATBEP>KAEHO MHO-
TOYVC/IEHHBIMI OTEYeCTBEHHBIMU U 3apyOeXXHbIMHU nccnegoBanmsaMu. OfHaKo
MaJio M3y4eH BONPOC B3aMMOBJIMIHMS TAKMX KATETOPUIT KaK pervoHajbHas
[POM3BOANTENBHOCTD TPYAA U MHTEHCHBHOCTD TPY30BBIX [IePeBO30K. BmecTe ¢
TeM CETORHS B YC/IOBYSIX HEOOXOMMMOCTH HAPAIMBATh IIPOU3BOACTBEHHO-TEX-
HOJIOTMYECKIIT CYyBEPEHNTET BaXKHeTIIIIel! 3aadell sAB/sieTCsl OUCK 3¢ deKTuB-
HBIX CTUMYJIOB [IS1 POCTa PETMOHA/IbHOI IPOU3BOAUTENBHOCTH TPY/AA.

ITens uccregoBanus. Llenb [aHHOTO MCCIE[OBAaHNA — SKOHOMETPUYECKUIT aHa-
713 B3aMMOCBS3Y MEX/Y MHTEHCHBHOCTBIO TPAHCIIOPTHBIX JKe/Ie3HOJOPOXKHBIX
IPY30IIepeBO30K 1 IPOM3BOANUTENLHOCTBIO TPYAa B YpaibcKoM (eiepalbHOM
oxpyre (Yp®O).
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IJaHHbIe M MeTOABI. B 1ccieoBaHNM UCIIONB3YIOTCS OQUIaNbHbIe CTATUCTH-
YecKye [aHHbIe [0 POCCUIICKMM pernoHaM, IpepocTasneHHble DefepanbHO
CITy>K0011 TOCYApCTBEHHON CTATUCTUKI. MeTOROMOINIeCcKy0 OCHOBY MCCTIENO-
BaHMsI COCTaBI/IY METOMIbI BEKTOPHBIX Mofienett Koppekuuu omn6ok (VECM) u
00BbeIHEeHHBIX CPeIHNUX IPYIIIOBbIX OLleHOK (MeTon PMG).

Pesynbrarsl. VccnenoBaHue oKasanto Haludue B3aMOCBA3M MEX/Y IIPOU3BO-
JNTENbHOCTBIO TPY/A M MHTEHCHBHOCTBIO IPy30IiepeBo3ok. [Ipuyem B KpaTKo-
CPOYHOM Iepyofie POCT MHTEHCUBHOCTY IPY30II€PEBO3OK NMPUBOSUT K POCTY
[POM3BOANUTENBHOCTHU TPYAA, KOTOPasi B JOATOCPOYHOM IEPUOfie caMa CTaHO-
BUTCS CTYIMY/IOM K HapalyBaHNIO OTTPY>KAeMOIl TOBAPHOI MaCCHI 1 yBede-
HIIO MHTEHCUBHOCTH IPY30IEPEBO30OK.

Boisoppl. ITonydeHHbIe pe3y/IbTaThl MOTYT IPEACTAB/IATh MHTEPEC I OPraHOB
rOCYHapCTBEHHOII BIACTY Ha HAI[MOHAIbHOM VI PETMOHAIBHOM YPOBHE, IS Py-
KOBOJUTEJIel OTPAC/IeBBIX 1 PYHKIIVIOHATIBHBIX OPIaHOB, IIpefiCTaBuTeNelt Ous-
Heca J HayYHBIX COOOIIeCTB, 3aMHTEPECOBAHHBIX B PA3BUTHUI I MOIEPHM3ALIN
TPAHCIOPTHOI MHPPACTPYKTYPbL, KAaK 6a30BOMY YC/IOBUIO HapallMBaHMs VMH-
TEHCUBHOCTY TPy30IIepPeBO30K B PETHOHE.
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Introduction

Transport freight contributes significantly to
economic growth and thus to overall national and
socio-economic development objectives. Trans-
port freight can contribute to economic growth
both directly and indirectly: they increase over-
all productivity; encourage technology diffusion
between industries; and increase the profitability
of transport-related businesses, either by increas-
ing their sales volumes or by reducing production
and delivery costs.

Transport freight has been the subject of
detailed academic analysis, especially since the
seminal works (Aschauer, 1989; Eisner, 1991).
The central questions are whether the intensi-
ty of freight transport contributes to economic

R-ECONOMY 4

growth, whether economic growth increases the
intensity of transport use, whether they reinforce
each other, and whether they jointly influence
other related processes.

Among freight transport, rail freight is partic-
ularly noteworthy as it is an important and integral
part of the national economy and has a significant
impact on society as a whole. At the same time, the
share of rail transport in the total freight turnover
of the Russian Federation (RF) is about 46-47%!.
By comparison, the share of road transport in total
freight turnover is about 5%. As noted in the paper
(Petrov, et al, 2021) “the work of railway transport

! Transport in Russia. 2022: Statistical collection / Rosstat. -
Moscow, 2022. - 101 c. - URL: https://rosstat.gov.ru/folder/210/
document/13229.
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and the quality of transport services depends, first-
ly, on the investment attractiveness of territories
and the transport mobility of the population. Sec-
ondly, railway transport stimulates other sectors of
the economy through direct, indirect and induced
effects. Thirdly, railway transport contributes to
the formation of employment and income growth.
Fourthly, rail transport generates positive econo-
mies of scale, helping to increase competitiveness,
and finally, rail transport is an important factor for
the dissemination of technical knowledge”.

For a vast country such as Russia, the lack
of mobility of critical production resources can
be a major challenge and an obstacle to econom-
ic growth. Therefore, it is important to identify
both short-term and long-term causes of freight
demand response, depending on economic and
technological determinants at the national lev-
el. The most important such determinant is the
workforce productivity, which affects the growth
of the commodity mass shipped.

The aim of this study is an econometric anal-
ysis of the relationship between railway freight
transport intensity and workforce productivity
in the Urals Federal District (UFD). In order to
achieve the set goal, it is necessary to analyze the
cause-and-effect relationships between labour pro-
ductivity and intensity of transport railway freight
traffic in the Urals Federal District. This is the re-
search objective and scientific novelty of the work.

The choice of railway freight transporta-
tion in the Urals Federal District as an object of
study is interesting because part of the territory
of the Urals Federal District belongs to Siberia
and the Arctic and the Northern Sea Route pass-
es through this territory. The main objective of
developing the transport system of the UFD is to
form a unified transport space, the main tasks of
which include, among others, forming a unified
year-round accessible road network; renewing the
rolling stock fleet with new, modern vehicles; in-
creasing transport development of the Far North
regions. The relevance of analyzing freight traffic
intensity in the Urals Federal District is due to the
fact that, according to the most pessimistic sce-
narios of minimum 2% annual economic growth
in Russia, by 2030 the deficit of railway capacity
on the Siberia-Ural route will amount to about 70
million tons (Kolomak, 2020).

Among all the regions of the Urals Federal
District, two regions stand out — the Khanty-Man-
si Autonomous Area (KhMAO) and the Ya-
mal-Nenets Autonomous Area (YaNAO) - whose
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economies are based on oil and gas extraction.
These regions are among Russia’s leaders in terms
of hydrocarbon reserves. In addition, for example,
the Khanty-Mansi Autonomous Area ranks third
in the “rating of the socio-economic situation of
Russia’s regions” and second in terms of economic
size in Russia (second only to Moscow).

It should be noted that there are practically
no publications on the direct impact of workforce
productivity on the intensity of rail freight trans-
port.? The bulk of publications are devoted to the
analysis of the impact of railway transport infra-
structure on regional economic performance. For
example, A.N. Rahmangulov and O.A. Kopylova
(Rakhmangulov, Kopylova, 2014) proposed an
econometric model to assess the impact of these
factors on the logistics infrastructure facilities in
the regions. An interesting publication (Macheret,
2016) analyzes the dynamics of the main indicators
of the railway network of different countries over
a century period. The publication notes the posi-
tive results of economic reforms in railway trans-
port. It concludes that the development of market
mechanisms and their institutional framework (in
particular, the removal of restrictions on attracting
private capital into the development of the existing
railway infrastructure) is necessary to successfully
meet the challenges of developing the Russian rail-
way industry and the country’s entire economy.

A number of works are devoted to the appli-
cation of a vector error correction model to anal-
yses the causal relationship between transport
performance and economic growth. Pradhan, et
al (2013) found a bi-directional causal relationship
between road transport intensity and economic
growth. A unidirectional causal relationship was
found between economic growth and rail trans-
port. The authors believe that policies conducive
to transport infrastructure development in India
will contribute to sustainable economic growth in
this country. In terms of the reciprocal impact of
transport and economic growth, researchers from
China in VECM (Liu, et al, 2006) found a one-way
causal relationship between transport logistics and
economic growth in China. It should be noted that
there are very few studies related to the application
of VECM for causal analysis in the transport indus-
try. Meanwhile, this toolkit seems to be the most
effective for analyzing this type of problems.

The paper (Mak, et al., 2015) uses an autore-
gressive model and establishes a causal relation-

? Bibliometric analysis using the VOSviewer software
product was used in this paper.
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Table 1

Indicators used in modelling

(workforce productivity)

Indicator Designations (logarithms) Unit of measure
Rail freight intensity lintens tons/(km*person)
Real gross regional product (GRP) per capita employed vep Million rubles/person

Source: the authors’ developed.

ship between the following four variables: trans-
port intensity, urbanization scale, emissions and
economic growth in both the short and long term.
The main conclusion is that passenger transport
intensity in the G-20 countries should be in-
creased in order to stimulate economic growth.

It should be noted that the method based on
the estimation of Vector Error Correction Models
(VECM) is also applied in other areas of analysis.
For example, to study the financial sustainability
of anumber of countries (Canagarajah, et al, 2012;
Afonso, et al, 2015; Quintos, et al, 1995; Payne, et
al, 1997). Articles (Afonso, et al, 2016; Paniagua
et al, 2017; Feld, et al, 2020; Seo, et al, 2016) have
analyzed the fiscal sustainability of regions.

In addition to those mentioned above, var-
ious econometric methods have been used to
investigate the impact of various factors on
transport energy efficiency (Lv, et al, 2015;
Shi, et al, 2013). The impact of carbon dioxide
emissions has been analyzed in (Xu, et al, 2016;
Liang, et al 2017). The decomposition of var-
ious factors affecting energy consumption in
the transport sector is described in (Belloumi,
2016; Liu, et al, 2015; Yuan, et al, 2015).

Methods and data

Econometric modelling is one approach to
identify the interdependence and causality between
different types of indicators. Since the time series of
the indicators to be analyzed, as will be shown be-
low, are non-stationary, standard classical methods
such as the Ordinary Least Squares (OLS) method
are not applicable for the estimation of regression
parameters. Asymptotic distributions using classi-
cal model estimation methods such as OLS when
dealing with non-stationary time series can lead
to erroneous conclusions or false regressions. The
solution to these problems is to test the time series
of the variables under study for cointegration and to
estimate Vector Error Correction Models (VECM)
to distinguish short run and long run effects of in-
tervening variables. The basic idea behind cointe-
gration is that although each of two or more time
series of variables may be non-stationary, their lin-
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ear combination can have a stationary trend due to
the mutual elimination of stochastic trends in the
linear combination of variables. This linear combi-
nation between non-stationary variables is known
as a cointegrating vector (cointegrating relation-
ships). Thus, a cointegrating relationship between
non-stationary series can be seen as a long-term
steady state dynamic relationship, although there
may be small short-term variations around long-
term states. In order for the long-run relationship
between the variables to be maintained, the vari-
ables must be corrected for bias, which is done in a
vector error correction model.

Thus, at the first stage of the study the time
series are checked for nonstationarity. At the sec-
ond stage, the possibility of their cointegration is
checked. At the third stage, VECM is estimated
and causal relationships between the analyzed
variables are established.

The peculiarity of the study is that it is carried
out on panel data from six regions of the Ural Federal
District for the period from 2000 to 2020. The choice
of this rather compact data panel is due to the het-
erogeneity of empirical data describing the regions
of the Ural Federal District in terms of industry.?

The analyzed indicators (Table 1) are ob-
tained by calculation from the data available on
the official website of Rosstat. All the regions
of the Ural Federal District were studied: Kur-
gan and Sverdlovsk regions, the Khanty-Man-
si (KhMAO) and the Yamal-Nenets (YaNAO)
Autonomous Areas, Tyumen Region (without
KhMAO and YaNAO) and the Chelyabinsk
Region. The time series of indicators is annual
data. The sample period is from 2000 to 2020*.
Before the analysis, the time series of indicators
are transformed into a natural logarithmic form
(using the natural logarithm)’.

3 This choice is also due to the fact that in the absence of
spatial autocorrelation between the variables under study, spa-
tial econometric models cannot be applied.

¢ The use of annual data is due to the lack of official quar-
terly statistics for the indicators studied.

* Converting the data to logarithmic form is due to the
fact that using them in their original form leads to heterosce-
dasticity in the residuals of the estimated equations.
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Rail freight intensity was calculated as the ra-
tio of freight transported by rail per capita of the
employed population to the operational length of
public railway lines. Labour productivity was cal-
culated as real gross regional product (GRP) per
capita employed. Real GRP was determined in
constant prices of 2000.

Results

Table 2 shows the descriptive statistics of the
indicators under study. The analyzed variables have
positive asymmetry coefficient values, i.e., the statis-
tical distributions of all these variables are positively
skewed compared to the normal distribution. Thus,
the time series of these variables may have a stochas-
tic trend and be non-stationary. In order to verify

this statement, a visual analysis of the data should be
carried out and the time series under study should
be tested for the presence of a unit root.

Visual data analysis allows us to analyze the
validity of combining them into a panel and pre-
liminarily assess some relationships between the
studied variables. Figures 1 and 2 show the time
dependencies of rail freight intensity and work-
force productivity for individual regions of the
Ural Federal District. From the above figures we
see a rather uniform picture. On average, there are
some stationary values for each region relative to
which there are temporal fluctuations for the stud-
ied variables. This means that a panel model with
a regionally heterogeneous constant may turn out
to be quite adequate for the empirical data.

Table 2
Descriptive statistics of the variables studied

Statistics indicators lintens Ivrp
Average 1.171 368.108
Median 0.362 135.876
Maximum 21.218 1275.112
Minimum 0.084 41.997
Standard deviation 0.431 12.085
Asymmetry 2.180 1.141
Excess 2.483 2.475

Source: the authors’ calculations are based on “Regions of Russia. Main Characteristics of the Constituent Entities of the Russian
Federation. Retrieved from: https://rosstat.gov.ru/ (accessed 26.01.2023).
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Figure 1. Time dependence of the logarithm of the rail freight intensity for individual regions
of the Ural Federal District

Source: Compiled by the authors are based on “Regions of Russia. Main Characteristics of the Constituent Entities
of the Russian Federation. Retrieved from: https://rosstat.gov.ru/ (accessed 26.01.2023).
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The test (Pesaran, 2007) confirms the
cross-dependence of the studied series of panel
data®. The CD (cross-dependence) test statistic

¢ A cross-dependence test for time series of individual
variables showed that the time series under study are cross-de-

pendent.
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is 2.624, the p-value is 0.0087 and the null hy-
pothesis H, is no cross-dependence. The average
value of the absolute correlation of the non-di-
agonal elements of the residual’s matrix is 0.561,
which confirms the specification of the fixed-ef-
fects model.
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It is noteworthy that rail freight intensity in
the Sverdlovsk Region remained virtually un-
changed over the study period (Figure 1), while
the time dependencies for the Kurgan and Tyu-
men Regions are characterized by some positive
jumps in intensity (especially for the Kurgan Re-
gion). It is precisely during these spikes that rel-
atively strong productivity growth occurred for
these regions (Figure 2).

Figure 3 shows the dependence of railway
freight traffic intensity on workforce productivi-
ty for individual Ural Federal District subjects in
the form of point diagrams. The diagrams show
that a pronounced positive dependence of inten-
sity on workforce productivity is observed for
the KhMAO, YaNAO, Tyumen and Chelyabinsk
regions. There is no such dependence for the
Sverdlovsk Region. Finally, a rather contradictory
picture is observed for the Kurgan Region, char-
acterized by a jump and a negative dependence.

Panel data were tested for unit root using
the Hadri and Pesaran tests (). The essence of the
Hadri test (Hadri, 2000) is to test the statistical
significance of model coefficients on time differ-
ences of the original time series data:

AY, =a;+ Y  +yit+s,, 1

The test involves testing the null hypothesis
that the process is stationary against the alterna-
tive hypothesis that it is non-stationary (the pres-
ence of unit roots). If for any number of cross sec-
tions is satisfied y, # 0 and S, <0, then the series
of first-order differences is stationary, and hence
the process is integrable of order I (1).

For the Hadri test, an estimated value of

the Z-statistic YT~
VA N(L]g%,u) — N(O,]),

is calculated using Lagrange multipliers:

(2T ]

LM:7 i=1 \ t=1

A 2)

2T

where 7, ==L _ average estimation of spectral
N

density of residuals of estimated model, N - the
number of observations, T - the number of time
periods, 1 =1/15, o’ =11/6300 ifthere isatrend
and ©=1/6, * =1/45 otherwise. The statistics
are counted in Neuve-West estimates.

The results of the Hadri test are presented
in Table 3. The Z-statistic and its corresponding
significance level for rejecting the null hypothe-
sis that the panel process is stationary are calcu-
lated for the test. In addition to the conventional
Hadri statistic, statistics with possible heterosce-
dasticity, performed in Neuve-West estimates,
are estimated.

The Pesaran test (Pesaran, 2007) is based on
the assumption of cross-sectional dependence
of series in a panel. In this case, a cross-sectional
dependence statistic (CD-statistic) is calculated.
Two model specifications were considered: with
constant; with constant and trend. The test re-
sults are shown in Table 4.

Table 3
Hadri panel test results for a single root
Model specification lintens Ivrp
With a constant
Z - statistics 6.293*** 4.772%%*
Z - statistics including possible heteroscedasticity 5.272%%* 4.3420%*
With constant and trend
Z - statistics 3.834%** 4.192%%*
Z - statistics including possible heteroscedasticity 3.542%%* 3.793%%*

Note. HO - the series is stationary (does not contain a unit root). * - the null hypothesis is rejected at 10%-level of significance;
** — the null hypothesis is rejected at 5%-level of significance; *** - the null hypothesis is rejected at 1%-level of significance.

Source: the authors’ calculations.
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Table 4
Pesaran panel test results for a single root
Model specification lintens Ivrp
Testing variables in levels
With a constant -1.342 -1.876
With constant and trend -2.232 -2.765%*
Testing variables in first differences
With a constant -4.1214%% -4.654**
With constant and trend -4.523*** -4.854***

Note. HO - the series contains a unit root. Selection of lag length for each individual test regression was performed automatically

based on the “general-to-specific” approach using the pooled F-test wi

th maximum lag length equal to 3; * - null hypothesis rejected at

10%-level of significance; ** - null hypothesis rejected at 5%-level of significance; *** — null hypothesis rejected at 1%-level of significance.

Source: the authors’ calculations.

Table 5

Results of Pedroni panel tests for cointegration

Alternative hypothesis: overall autoregressive coefficients (within-group significance)

Statistic p-value
Panel v-Statistic 1.694%** 0.001
Panel rho-Statistic 0.456 0.618
Panel PP-Statistic -3.216%** 0.005
Panel ADF-Statistic -3.714%%* 0.003

Alternative hypothesis: individual autoregres

sive coefficients (intergroup significance)

Statistic p-value
Group rho-Statistic 1.760 0.355
Group PP-Statistic -7. 39304 0.001
Group ADF-Statistic -8.5130** 0.001

Note. HO - no cointegration; The lag length is selected automatically using AIC criterion with maximum lag length equal to 3.
Model specification includes individual constants and trends; *** — null hypothesis rejected at 1% significance level.

Source: the authors’ calculations.

Thus, based on the results of the tests per-
formed, it is safe to conclude that all variables are
first-order integrated I (1), hence a long-run rela-
tionship can exist between them.

Testing the long-run relationship between the
variables under study is done for a regression equation:

. _ ~ 2
11ntensit I +bitrendt +,Blvrpit +E By N(0,67), (3)

where x,.b,— coeflicients reflect the presence of
spatial and temporal heterogeneity in the regions,
respectively; index i — the number of the region;
trend — the trend of traffic intensity; &,, — error
with zero mean and a finite constant variance.
Equation (4) assumes that workforce productivity
is the main factor affecting rail freight intensity.
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Since the variables under study are logarithmic,
the coefficient estimate at the relevant variable
can be interpreted as the elasticity of rail freight
intensity at this indicator.

The cointegration of the variables in question
means that there is a long-run effect of workforce
productivity on regional rail freight intensity and
that an equilibrium trajectory exists in their dy-
namics. To assess the presence of cointegration we
will use the Pedroni panel test.

Table 5 presents the results of Pedroni’s panel
tests (Pedroni, 1999; Pedroni, 2004). Five tests out
of seven reject the lack of cointegration between
the variables. Thus, the results of the tests indicate
that the variables in question are cointegrated,
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hence the relationship between the variables un-
der investigation (equation 4) is characterized by
the presence of long-run equilibrium dynamics.

Further analysis was carried out within the
model described by Equation 4. The parameters
of this cointegration equation were estimated us-
ing the method of pooled mean group estimates
(PMG method).

PMG method (Pesaran, et al, 1999) allows
simultaneously testing the presence of cointegra-
tion among variables, estimating parameters of
their long-run relationship as well as the impact
of these variables on the dependent variable in
the short-run. It also allows for panel data to take
into account existing differences in long-run and
short-run dynamics between individual regions.

The initial model, as applied to our task in
the PMG test, is an autoregressive dynamic model
with a distributed lag ARDL(p, ql) :

lmtens =Y +b trend +J§1(p( )lmtens + Z 9 )lvrplt ] 1t, (4)
Where ¢, ¢* — the coefficients are at lag variables.
This model is reparametrlzed into an error correction

model (VECM):

Alintens ;,L + Z (p( )Ahntens e .+ Z (p(z)Alvrp1 . J
- 5)

ecm y: _ -
o (lmtensi, (—1 |3ivrpi,t _1 yitrendt _ 1) +es

where A— the operator of the first differences of
the variables; ¢°” — a coeflicient describing the
rate at which the system returns to an equilibri-
um state; the expression in brackets represents the
equilibrium adjustment mechanism; g, — the co-
efficient of the long-run relationship between the
variables; ¢ $© — parameters characterizing the

short-run dependencies of the regressors on the
dependent variable, which are expressed through
the coefficients ¢,§1) , ¢,(2) of equation (4).

In equation (5), all terms are stationary.
If cointegration is present, the coeflicient ¢
should have a statistically significant negative val-
ue. If the parameter ¢ ~0 and is insignificant,
then variable under study does not adjust to long-
run equilibrium.

In PMG estimation, short-term variation can
vary across panels. PMG estimation constrains
the long-run slope coeflicient £, so that it remains
homogeneous across Ranels while the free terms,
short-run coefficients ¢,"” ;- and error variances may
vary by region. In addition, consistency and effi-
ciency conditions are fulfilled when there is evi-
dence of a long-run relationship between covari-
ates. To do so, the covariates must be exogenous
(i.e. they must not be consistently correlated). To
satisfy these conditions, lags are included in both
dependent and independent variables. Thus, the
PMG method provides for uniform equilibrium
long-run dynamics of the variables.

To select the length of the lag in the model,
the information criteria AIC (Akaike criterion)
and SIC (Schwartz criterion) were used. Testing
using these criteria clearly led to the choice of the
ARDL model specification (1,1).

Table 6 shows the results of the estimation of
the long- and short-run relationship parameters
(equation 5) using the PMG method. The param-
eters were estimated by the maximum likelihood
method. The expression for the maximum likeli-
hood function is the product of the similar func-
tions for each panel.

Estimating the parameters of equation (5) by the PMG method foble
D.lIntens Coefficient statistical error p-value
ec
lvrp 1.781*** 0.097 0.000
trend 0.059** 0.023 0.039
SR
ecm -0.213* 0.128 0.008
D.lvrp 0.108 0.613 0.860
const -2.151%% 0.726 0.003

Note: The null hypothesis HO- parameter insignificance.

* — the null hypothesis is rejected at 10% significance level; ** - null hypoth-

esis rejected at 5% significance level; *** - null hypothesis rejected at 1% significance level. Model specification corresponds to ARDL (1,1)

Source: the authors’ calculations.
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For comparison, the parameters of the cointe-
gration equation 3 were also estimated using the
method of mean group estimates (MG method)
(Table 3). In this method, the short-run coefh-
cients and error variances are unweighted averag-
es of the individual values, i.e., in particular the

1
short-run coefficients ¢, = NZ ¢ . The validity

i=1
of either PMG or MG method can be determined
by using the Hausman test.

Given the strengths and weaknesses of the
models compared, the Hausman test is used to ex-
amine significant differences between these mod-
els. The test assumes that there is no significant
difference between PMG and MG in estimating
long-run relationships. The absence of a signifi-
cant difference indicates that the null hypothesis
is valid and thus PMG is used. However, the alter-
native indicates that there is a significant differ-
ence between PMG and MG and hence the pre-
ferred use of the MG method. This process is used
to test for differences between MG and PMG.

The Hausmann test indicates the preferred
use of the PMG method for estimating short- and
long-term relationships of the model 5 (statistic
value y> =1.166, Prob > 7° =0.688, the null hy-
pothesis of no significant difference between the
long-run relationship coeflicients is not rejected).

Table 6 shows that the long-run relationship
coeflicient £ is positive and statistically signifi-
cant. This means that in the long run an increase
in workforce productivity increases the intensi-
ty of trucking. (The intensity elasticity for this
indicator is respectively 1.781). Since the coet-
ficient ¢ =-0.213 and is statistically signifi-

cant, the railway transport intensity adjusts to
long-run equilibrium, which confirms the ex-
istence of cointegration between the variables
under study.

In the short run, the coefficient at the first
difference of the productivity variable is statisti-
cally insignificant (Table 6) and has no effect on
transport intensity.

It is of particular interest to compare the results
shown in Table 6 for the Ural Federal District pan-
el data with similar results for individual regions of
the district. Table 8 shows estimation of short-run
dependencies for individual regions by PMG meth-
od (the coeflicient for all regions is determined by
equation (3)). As can be seen from the table, the
long-run equilibrium adjustment indicator for all
regions is negative and statistically significant at
1% level, except for Kurgan Region, for which this
indicator is statistically insignificant. This means
that, in the long run, rail transport intensity in this
region does not adjust to a long-term equilibrium
condition in the event of any shocks. It should be
noted that the rate of adjustment to the long-term
equilibrium state of freight traffic intensity in the
Ural Federal District is the highest for the Tyumen
Region and relatively high for the YaNAO and the
Chelyabinsk Region. For the Khanty-Mansi Au-
tonomous Area and especially for the Sverdlovsk
Region, the equilibrium adjustment rate is much
lower. This result may indicate that the intensity of
freight traffic in the Tyumen Region, Yamal-Nenets
Autonomous Area and Chelyabinsk Region is clos-
est to the long-term equilibrium value typical of the
entire macro-region (the Urals Federal District).
The result for the Sverdlovsk Region correlates with

Table 7
Estimation of the parameters of equation (5) by the MG method
D.1lIntens Coefflicient statistical error p-value

ec

lvrp 1.772** 0.111 0.001
trend 0.053** 0.019 0.036
SR

ecm -0.277** 0.141 0.035
D.lvrp 0.257 0.538 0.629
const 7.14 6.126 0.287

Note: The null hypothesis HO - parameter insignificance. * — the null hypothesis is rejected at 10% significance level; ** - the null
hypothesis is rejected at 5% significance level; *** — the null hypothesis is rejected at 1% significance level. The model specification cor-

responds to ARDL (1,1)

Source: the authors’ calculations.
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Estimation of long-term and short-term dependencies for selected regions
of the Ural Federal District using the PMG method

Table 8

D.lIntens Coefficient statistical error p-value
ec
lvrp 1.781*** 0.067 0.000
Kurgan Region
ecm -0.099 0.093 0.198
D.vrp -2.509 1.185 0.34
const -1.560 1.391 0.262
Sverdlovsk Region
ecm -0.090*** 0.024 0.002
D.Ivrp 0.910%** 0.157 0.000
const -0.648** 0.330 0.050
KhMAO
ecm -0.172%** 0.015 0.000
D.Ivrp 1.046*** 0.136 0.000
const -0.900*** 0.339 0.000
YaNAO
ecm -0.342%** 0.054 0.000
D.Ivrp 0.580** 0.254 0.023
const -2.147** 0.985 0.023
Tyumen Region
ecm -0.853*** 0.115 0.000
Dlvrp. 0.098 0.082 0.198
const -5.317%%* 0.144 0.000
Chelyabinsk Region
ecm -0.297** 0.113 0.048
D.vrp 1.231%** 0.396 0.002
const -1.715 0.995 0.121

320

Note: The null hypothesis HO — parameter insignificance; * - the null hypothesis is rejected at 10% significance level; ** - the null
hypothesis is rejected at 5% significance level; *** — the null hypothesis is rejected at 1% significance level. Coefficient relationship for all

regions is defined by equation (6).
Source: the authors’ calculations.

the visualization shown in Figures 1 and 3, from
which it can be seen that the freight intensity and its
dependence on workforce productivity remained
virtually unchanged over the study period. In ad-
dition, in the period under study, the largest num-
ber of large investment projects was concentrated
in the YaNAO, Chelyabinsk and Tyumen Regions,
and was practically absent in the Kurgan Region

In the short run, changes in workforce pro-
ductivity in all regions except Kurgan and Tyumen
regions have a positive effect on changes in freight
intensity in the short run (at the 5% significance
level). For Kurgan and Tyumen regions, the indica-

R-ECONOMY 4

tor at this variable is statistically insignificant.

In equation 3 describing the long-run cointe-
gration relationship between the variables, it is as-
sumed that the regressor lvrp is exogenous and the
dependent variable lintens is endogenous. Since
the exogeneity of the variable lvrp is questionable,
it is necessary to test the lvrp and lintens variables
for long-run Granger causality (Granger,1969).
The test was conducted according to the authors
procedure (Dumitrescu, Hurlin, 2012), taking into
account the panel data structure. The results of the
Granger long-run causality test between the vari-
ables Ivrp and lintens are shown in Table 9.
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Table 9

Results of Granger long-term causality tests between the variables lvrp and lintens

lvrp — lintens

Optimal number of lags (BIC): 2 (tested number of lags: 1 to 4)

W-bar = 5.0287
Z-bar = 3.7094 (p-value = 0.0002)
Z-bar tilde = 2.2980 (p-value = 0.0216)

HO: Ivrp cannot be the cause of a Granger change in the variable lIntens.
H1: lvrp can be the cause of a Granger change in the /Intens variable for at least one panel

lintens — lvrp

Optimal number of lags (BIC): 1 (tested number of lags: 1 to 4)

W-bar =0.9705
Z-bar = -0.0511 (p-value = 0.9593)
Z-bar tilde = -0.2336 (p-value = 0.8153)

HO: lintens cannot cause Granger variable lvrp to change.
H1:lintens can cause Granger variable lvrp to change for at least one panel

Source: the authors’ calculations.

Table 10

Results of the Granger short-term causality test

D.lvrp Coefficient

statistical error p-value

SR

ecm -0.002

0.002 0.331

D.lintens 0.298**

0.128 0.021

const -0.339

0.320 0.345

The null hypothesis HO - parameter insignificance; * - null hypothesis rejected at 10% significance level; ** — null hypothesis reject-
ed at 5% significance level; *** - null hypothesis rejected at 1% significance level.

lintens -

lvrp

Figure 4. Granger long-term causality diagram between the indicators under study (equation 3).

The one-way arrows indicate a one-way relationship.
Source: Compiled by the authors.

The results of the tests in Table 9 clearly indi-
cate that variable lvrp in the long-run cointegra-
tion relation is exogenous and lintens is endoge-
nous. Figure 4 shows a diagram of the long-run
causal relationship between the variables under
investigation.

To analyze exogeneity and endogeneity of
variables with short-run Granger causality, it is
necessary to estimate VECM models with adjust-
ment mechanism whose equations are similar to
equation (5), but with variable lvrp as the depen-
dent variable besides lintens. Thus, the following
models are estimated:

R-ECONOMY 4

P
Alintens, = i, + Y 7, Alintens,, , +

q k= (6)
+ 27/12Alvrpi,t—k + ¢1V§;T1 Uy,
k=1 B
Alvrp,, = i, + zyzl,kAlvrpi,t—k +
)

P
. ecm
+ z ypAlintens,, , +@,v;" +u,,,,
=1

where y and ¢ — regression coefficients; u — er-

rors with zero mean and final variance; vec{" -

long-run equilibrium correction terms. '~
The test results for equation (6) are shown in

Table 10. The test results for equation (7) are pre-
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lvrp <

lintens

Figure 5. Granger short-term causality diagram between the indicators under study

the one-way arrows indicate a one-way relationship.
Source: Compiled by the authors.

sented in Table 10. The data in the table show that
in the short run, a change in rail freight intensity
affects the change in workforce productivity (at
5% level of significance).

The analysis of the results of Tables 6 and 10
can be presented as a Granger short-run causality
diagram between the indicators under investiga-
tion (Figure 5). The diagram shows that there is a
one-way causal relationship between the variables
lvrp and lintens.

Conclusion

Thus, in line with the task at hand and accord-
ing to the resulting estimates (Table 6), a 1% in-
crease in workforce productivity in the UFD leads
to a 1.781% increase in rail freight intensity in the
long run. At the same time, there is a one-way caus-
al relationship between rail freight intensity and
workforce productivity in the UFD in the long run,
as shown in Figure 4 (change in workforce produc-
tivity is the cause of change in rail freight intensity).

The error correction mechanism is as follows.
If the workforce productivity at time (#-1) increas-
es by 1% and the rail freight intensity increases by
more than 1.781%, there will be a positive shock,
which must be corrected for at time . According to
the two equations (6) — (7) of the error correction
model, the variable rail freight intensity is subject
to adjustment in the right direction at a rate char-
acterized by the coeflicient gl =—0.213 before
the cointegration relation in the model v,". The
higher the value of this coefficient, the higher the
speed of correction. The workforce productivity
indicator does not adjust to long-run equilibrium,
as the similar coefficient of the ¢, = —0.002 is sta-
tistically insignificant and negative. There is thus

a one-way long-term causal relationship between
these two indicators - changes in workforce pro-
ductivity affect changes in rail freight intensity,
but not vice versa.

In the short run, there is a one-way causality
between workforce productivity and rail freight
intensity (Tables 6 and 10, Figure 5), directed
in the opposite direction to that in the long run
(changes in rail freight intensity cause changes in
workforce productivity).

Another interesting result is that the speed of ad-
justment to the long-term equilibrium state of freight
intensity in the Ural Federal District is highest for
the Tyumen region and relatively high for the YaN-
AO and the Chelyabinsk Region. For the KhMAO
and especially for the Sverdlovsk Region, the rate of
equilibrium adjustment is much lower. This result
may indicate that the intensity of freight traffic in the
Tyumen region, YANAO and Chelyabinsk Region is
closest to the long-term equilibrium value character-
istic of the entire macroregion (UFD).

The economic sense of the obtained results in
terms of their possible use for decision-making on
freight traffic management, in particular by the au-
thorities, is that it is necessary to accelerate the de-
velopment of the railway transport network, which
will have to absorb additional freight flows, which
in the short term will lead to an increase in labour
productivity (Figure 5). In turn, an increase in pro-
ductivity will in the long run lead to an increase in
the amount of goods shipped and the intensity of
freight transport (Figure 4).

The model analyzed in this study indicates
the existence of a range of effective growth rates
for rail freight intensity and workforce productiv-
ity in the short and long term.
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ABSTRACT

Relevance. The Covid-19 pandemic has prompted the need for a comprehensive
understanding of its drivers and risk factors, particularly in the socioeconomic
dimension. While previous research has primarily focused on biological vectors
and mortality rates, less is known about the influence of socioeconomic factors
on the spread of the virus. Understanding these factors is crucial for effective
policy responses and addressing state-specific peculiarities.

Research Objectives. This paper aims to assess the socioeconomic drivers and
risk factors of the Covid-19 pandemic in Nigeria. Specifically, it examines the
impact of socioeconomic forces on infection and mortality rates. The study seeks
to shed light on the role of geographic distance to epicenters, the business envi-
ronment, and income inequality in shaping the spread and impact of the virus.
Data and Methods. The analysis employs two pooled multivariate regression models
using data from 37 sub-national entities (States) in Nigeria. The first model explores
the effect of socioeconomic forces on Covid-19 infection rates, while the second mod-
el examines their influence on fatality rates. The models are based on comprehensive
observations and utilize state-specific data to account for variations across regions.
Results. We found that proximity to epicenters is associated with higher infec-
tion rates, while areas with weaker business environments and higher inequality
are more vulnerable. Income inequality emerges as the sole significant driver of
mortality, possibly due to limited access to testing, vaccination, and treatment
centers among income-constrained populations.

Conclusions. The study emphasizes the importance of considering socioeconomic
factors in pandemic response strategies, particularly in the context of Covid-19 in
Nigeria. We reveal that geographic proximity to epicenters, business environment
strength, and income inequality significantly influence infection rates. Addressing
these factors, along with recognizing the impact of income inequality on mortali-
ty, can inform targeted policies and interventions for effective pandemic manage-
ment. Policymakers should consider sub-national characteristics and state-specific
peculiarities to tailor responses and mitigate the spread and impact of Covid-19.
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AHHOTAIIMA

AxrtyanpHocTb. ITannemus Covid-19 BbIsBana HeOOXOZMMOCTb BCECTOPOHHETO
HOHVIMAHMA ee ABVDKYIIVX CUI M (JaKTOPOB PIUCKA, 0COOEHHO B COLIMA/IbHO-9KOHO-
MIT9ECKOM VM3MepeHNI. XOTs IpeAbIAyIIe UCCIeOBAaHNA B OCHOBHOM ObUIN CO-
CpefoTOYeHbI Ha OJ10/IOTMYeCKIX ePEeHOCUMKAX U YPOBHE CMEPTHOCTH, O BIVITHIUMN
COLMA/IBHO-3KOHOMIYECKMX (PAaKTOPOB HA PACIpPOCTPAHEHNME BMpPyCa M3BECTHO
MeHblile. [ToHMMaHMe 3TVX PAKTOPOB MMeeT pelaolee 3HaYeHe UL 9P QeKTnB-
HBIX IOJIMTUYECKUX Mep U PellieHNs CrelnpIIecKX 0COOeHHOCTel FOCYapCTBa.
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Ienb uccnenoBanus. lenpbo JaHHONM CTAaTbU SBISETCS OIEHKA COIMAIbHO-3KO- JULSl TUTUPOBAHMSA
HOMIYECKNX JIBVOKYIMX CUl 1 pakTopoB pucka manfemuu Covid-19 B Hurepun. ‘g n06i T H. Babangida J.S. (2023).
B gacTHOCTH, B HEM MCCTIeyeTCs BIVAHME COLMATbHO-9KOHOMIYECKUX (PaKTOPOB Socioecon(;mic D el [k
Ha YPOBEHD 3apa>KeHIsI I CMePTHOCTIL. VIcc/eoBane IPU3BaHO MPOMTD CBET HA Ty tors of Covid-19 Pandemic in
POZb TeorpaguuecKoro pacCTOSHNUA [0 SIULIEHTPOB, €TOBON CPefibl M HepaBeH- Nigeria. R-Economy, 9(3), 325-337.
CTBa JOXOfI0B B GOPMUPOBAHUY PACIIPOCTPAHEHNS U BO3MICICTBIS BUPYCa. doi: 10.15826/recon.2023.9.3.020
JanHbIe M MeTOABI. B aHa/MI3€e MICIONB3YIOTCA IBE MOJIENM CKBO3HOI PETPECCUN C

UCIIO/Ib30BaHMeM JAaHHBIX 13 37 CyOHaIMOHA/IbHBIX 0OpasoBaHuii (urraros) B Hu-

repun. [TepBas Mofie/Ib MCCIeAyeT BIVIAHME COLMATbHO-9KOHOMIIECKIX (aKTOPOB

Ha yposeHb 3apaxxeHusa Covid-19, a Bropas Mofenb MicceyeT VX BIVAHMeE Ha Ypo-

BEeHb CMEPTHOCTI. MoJien OCHOBaHbI Ha KOMIIIEKCHBIX HAO/IOICHNAX 1 VICTIONb-

3yI0T [JaHHbIE IO KOHKPETHDBIM LITaTaM J/I y4eTa pasaInymii MeXX/[y perMOHaMMI.

Pesynprarbl. Mbl 06HapY>Xmu, 4TO OIM30CTD K 3MULIEHTPaM CBsi3aHa ¢ Hojee

BBICOKVM YPOBHEM 3apaKeHMNs, B TO BpeMs KaK palioHbl ¢ Ooree crmaboii me-

JIOBOJI Cpefioii 1 6oJiee BBICOKMM ypOBHEM HepaBeHCTBa Oosee ysasBuMbl. He-

PaBEHCTBO [OXOJOB CTAHOBUTCA €JVHCTBEHHON 3HAYMMOJ IPUYMHON CMepT-

HOCTM, BO3MOYKHO, /3-3a OTPaHMYEHHOIO NOCTyIA K LEHTpaM TECTUPOBAHNA,

BaKIMHALMU U JIEYEHUsI Cpefiyl TPYIII Hace/leH)s C OTpaHMYeHHbIMM JJOXOJJaMMI.

3akmroueHue. B mccnefnoBaHuM NMOAYEPKMBAETCA BaXKHOCTb y4yeTa COIMAsib-

HO-9KOHOMMYECKMX (DAaKTOPOB B CTpATerMsAX pearMpoBaHMsA Ha IaHMIEMUIO,

ocobeHHo B KoHTeKcTe Covid-19 B Hurepun. Mbl 06Hapy>xuny, 4To reorpadu-

Yeckas O/M30CTh K SMUIIEHTPaM, CIIA [Ie/IOBOIL CPeibl I HEPaBEHCTBO JOXOJ0B

CYILIECTBEHHO B/IMAIOT Ha YPOBEHb 3apaKeHMsA. YCTpaHeHUe 3TuX (aKTopoB,

HapAJY C IPU3HAHMEM BIUAHUA HEPABEHCTBA JOXONOB Ha CMEPTHOCTD, MOXKET

CTaTb OCHOBOJL JyIsl LleJICHANIPAaBICHHON MOMUTUKA U Mep 110 9 dexTrBHOMY

yIpaBJIeHUI0 MaHfeMueil. TIOMUTUKY JO/DKHBI YUUTBIBAaTb CyOHAIMOHA/IbHbIE

0CO6EHHOCTY M OCOOEHHOCTH IITATa, YTOOBI afJallTUPOBATh MEpPbl pearnupoBa-

HUSA U CMATYNUTD pacipocTpaHene u Bosgericteue Covid-19.
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Introduction

The outbreak of the Coronavirus disease
2019 (henceforth Covid-19) pandemic, which
started out as a health shock, has pushed the
global economy into fragility by disrupting supply
chains, imposing bottlenecks on international
trade, dipping stock markets and labour market
displacement. However, the effects and drivers
of the pandemic would vary from one country
to another as a result of the different restriction
measures put in place. Variations in the level
of exposure risks arise due to context-specific
limitations and recommendation aimed at
slowing down the transmission of COVID-19 in
many countries (Billingsley et al., 2022). Behind
the grim number of infections and the consequent
costs to human life, governments in different
countries have implemented a variety of measures
to limit the spread of the virus, with such policy
measures as travel restrictions, quarantines,
partial and total lockdowns, school and business
closure as some of the prominent examples.

Earlier empirical studies have attempted to
show different socioeconomic conditions that
generally explain differences in health outcomes
and the spread of diseases including demographic
structure, health care system, economic wellbeing,
social characteristics, and natural environment,
but not specifically on the Covid-19 due to the
novel nature of the virus. Since the outbreak
of the Covid-19 pandemic, research efforts
have been focused more on the biological and
epidemiological forces behind the spread and
fatality of the virus but particularly less so on the
socioeconomic factors linked to the pandemic.
As a result, recent studies have tried to examine
the socioeconomic drivers of Covid-19 at sub-
national, country, and cross-country levels. The
expectation is that socioeconomic factors such as
geographical location and income poverty must
be accounted for if policy responses are to be
effective and inclusive.

In the context of Nigeria, a total of 164,719
confirmed Covid-19 infections have been
documented, with some 2,062 deaths and
approximately 162,657 recoveries as of April 25,
2021 (Nigeria Centre for Disease Control (NCDC)
2021). The spatial distribution of the pandemic
has been uneven with some states experiencing a
greater brunt in infections relative to others. For
instance, Lagos, Kano and Abuja represent three
states with the highest incidence of Covid-19
while Benue, Kogi and Cross rivers have the lowest
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incidence. This means that Covid-19 risk factors
could be unequal across the country as could
policy responses. Like the rest of the world, policy
responses in Nigeria aimed at mitigating the spread
of the pandemic have been uniform, total and
decisive, including lockdown measures and travel
restrictions. As a consequence, jobs and livelihoods
have been lost, with many pushed to poverty and
starvation as a result (Ajibo, 2020). One of the main
explanations to such uniform and sub-optimal
policy responses has been the lack of empirical
evidence on the socioeconomic drivers and risk
factors of the Covid-19 pandemic in Nigeria.

This paper isaresponse to the need for empirical
evidence on the socioeconomic drivers and risk
factors of Covid-19 pandemic Nigeria. Therefore,
this paper hypothesizes that the economic costs
posed by the Covid-19 pandemic could have been
minimized if policy responses had been based on
the underlying heterogeneity in the distribution of
socioeconomic drivers and risk factors across the
states in Nigeria. The methodological approach
relies on state-level data on Covid-19 and other
socioeconomic variables, making it possible
to consider a cross-section of 37 sub-national
governments in Nigeria. The paper thus explores
which underlying socioeconomic conditions
could be instrumental for the spread of Covid-19
in Nigeria. More specifically, given that several
factors have been identified in previous empirical
studies for different country contexts, this paper
interrogates some of those factors to show whether
they equally apply to Nigeria, or which of those are
more important in the case of Nigeria. In this paper,
we assess the socioeconomic drivers and risk factors
of the Covid-19 pandemic in Nigeria. Specifically,
it examines the impact of socioeconomic forces on
infection and mortality rates.

The paper is structured as follows. Section 1
comprises the introduction and section 2 discuss
the literature. Section 3 discusses stylized facts
about Covid-19 pandemic in Nigeria. Section 4
describes the data and methodology, in which
issues related to data and key variables are
discussed. The presentation and discussion of
result is provided in section 5 while section 6
concludes the paper.

Theoretical Basis

There are vast number of studies that have at-
tempted to show different socioeconomic condi-
tions that generally explain differences in health
outcomes and the spread of diseases including de-
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mographic structure (Ainsworth & Dayton, 2003;
Gardner et al.,, 2020; Wallinga et al., 2006), health
care system (Tanne et al, 2020; Zanakis et al.,
2007), economic wellbeing (Adda, 2016; Nagano et
al., 2020; Strauss et al., 1998), social characteristics
(Chatters, 2010; Folland, 2008), and natural envi-
ronment (Braga et al., 2002; Clay et al., 2018; Wu et
al., 2020), but not specifically on Covid-19 due to
the novel nature of the virus. Since the outbreak of
the Covid-19 pandemic, research efforts have been
focused more on the biological and epidemiologi-
cal forces behind the spread and fatality of the virus
but particularly less so on the socioeconomic forc-
es linked to the pandemic. As a result, recent stud-
ies have tried to examine the socioeconomic driv-
ers of Covid-19 both at country and sub-country
levels (see (S4, 2020; Qiu et al., 2020; Grekousis et
al., 2022) and cross-country (see for example Jain
& Singh, 2020; Stojkoski et al., 2020).

The Covid-19 pandemic has posed many
questions for policy makers in their attempt to
identify possible reasons for its rapid widespread.
Considering this, certain studies on Covid-19
suggest that socioeconomic factors are positively
related to the spread of the virus. In an attempt to
uncover such a potential causal link, Sa (2020) es-
timated a simple linear regression model of infec-
tions and mortality on observable socioeconomic
characteristics in England and Wales. The first es-
timates are based on basic demographic attributes
while the second estimates consider deprivation,
use of public transport and self-reported health.
Results from the correlation and regression anal-
ysis show higher Covid-19 prevalence in local
areas with larger households, poor self-reported
health, and extensive use of public transportation.
This suggests that places with large household siz-
es and extensive public transport commuting sys-
tems have more risk of Covid-19 infections.

In a similar study, Qiu et al. (2020) used the
instrumental variable regression to examine the
impact of socioeconomic factors on the trans-
mission of Covid-19 virus based on a cross-sec-
tional dataset covering 304 cities in China. Their
results revealed that population outflows from
the pandemic region have a significant impact on
transmission rate with cities having more medical
doctors recording lower transmission rates. They
further show that cities with high GDP per capita
have higher transmission rates, and that social in-
teractions increase with increase in economic ac-
tivities while cities with higher population density
have lower transmission. On the environmental
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effect, they found transmission rate to be lower
with weather conditions.

In a more extensive study, Stojkoski et al.
(2020) leverage on the Bayesian model averaging
(BMA) technique and a country-level data to in-
vestigate the potential impact of a diverse set of
socioeconomic factors (multiple determinants -
31) in 106 countries during the first wave of con-
tagions. The corona virus determinants Jointness
space developed in the study show that the true
(parsimonious) model can be explained by a few
determinants, but the explanatory power of each
determinant is itself a matter of country-specific
fixed effects due to heterogeneity in socioeconomic
characteristics across the countries. This study es-
sentially emphasized the case for (policy implica-
tion on) preventive measures aimed at attenuating
future pandemics. In support of this, Sannigrahi et
al. (2020) utilised the spatial regression to examine
the relation between socio-demographic factors
and Covid-19 in Europe. Their results showed the
role of population, poverty, and income in reduc-
ing the Covid-19 fatalities in Europe.

In terms of differences in Covid-19 incidence
across the world, Jain & Singh (2020) examine the
socioeconomic determinants of Covid-19 using
regression analysis. They found the effect of Cov-
id-19 to be higher in the developed countries with
democracy having a positive effect on the spread
and fatality of the virus. Interestingly, the availa-
bility of extensive testing facilities has been shown
to be useful in containing the rates of spread and
death from Covid-19. Overall, good governance
plays important role in reducing the spread and
fatality of Covid-19. Similarly, Koc & Sarac (2020)
also examine the impact of socio-economic, de-
mographic and health factors on Covid-19 for
OECD countries (fatalities and mortalities) us-
ing a multiple linear regression. They found that
higher share of health care expenditure from GDP,
higher health conditions resulting from obesity
and high blood glucose levels and index for gov-
ernment stringent measures exert great influence
on Covid-19. The rate of tobacco usage has also
been shown to be influential for Covid-19 fatali-
ties across the OECD countries.

Based on different scenarios of environmental,
demographic and health care factors, Perone (2021)
investigated the determinants of Covid-19 fatality
and mortality rate in 20 regions and 107 provinces in
Italy using regression and agglomerative clustering
method respectively. The estimates of the regression
model revealed that overall health care efficiency,
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physician density and temperature have negative
impact on the fatality rate. While aged population,
car and firm density, air pollutant concentrations,
relative humidity, health care saturation (critical
care bed, ordinary care beds) have positive effect
on fatality rate. From the clustering method anal-
ysis, it is shown that mortality rate is prevalent in
the northern region as compared to less effect in the
southern provinces. This supports the findings of
Aron & Muellbauer (2022) that capacity constraints
on hospital beds and staft determines death rate
among adults. Similarly, Buja et al. (2020) investi-
gated the demographic, socio-economic and health
care determinants of Covid in Northern province of
Italy using OLS regression. Their results show Cov-
id-19 to correlate negatively with age index. This
implies that the virus is more likely to affect older
population. On the other hand, their result docu-
ment that employment, public transport per capita,
population and in-house density have positive cor-
relation with Covid-19 fatalities. Under the health
care factors, the province with large private health
care facilities witnessed more fatalities.

In a more recent study, Ehlert (2021) used a
multivariate spatial model to explore the relation-
ship between socioeconomic, demographic and
health care variables and Covid-19 in Germany.
Their result suggests that average age, population
density and the share of employment in elder-
ly care have positive impact on Covid-19 (both
cases and deaths). Physician density and propor-
tion of school children is revealed to have a neg-
ative impact on Covid-19 during the first wave
in Germany. While using quantile regression to
assess the role of socio-spatial determinants of
Covid-19, Sigler et al. (2021) indicates that glo-
balisation, settlement and population exert influ-
ence on Covid-19 transmission. They also show
that household size, aged population and globali-
sation predicts the surge in Covid-19 fatalities in
countries with low cases. In countries with high
cases, human development index and total pop-
ulation are shown to be the predicting factors of
Covid-19 transmission. (Grekousis et al., 2022)
examined socioeconomic and health determi-
nants of Covid-19 mortality rate. They found
that Covid-19 moratlity rate of depends on com-
plex factors of demographic, socioeconomic and
health characteristics such as income, family size,
age, health insurance. In a latest study to identi-
ty the relationship between health, demographic
and environmental factors with Covid-19, He et
al. (2023) reveal the role of obesity and humidity
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as significant factors affecting Covid-19 in the Ar-
kansas region of US.

Taking the existing literature on Covid-19, there
is predominant focus given to biological and epi-
demiological aspects of the virus, neglecting some
socioeconomic factors that contribute to its spread
and mortality. While recent studies have examined
the socioeconomic drivers of Covid-19 at both na-
tional and sub-national levels in various countries,
there is a dearth of research specifically investigat-
ing the socioeconomic determinants of the virus in
most developing economies, like Nigeria. The limit-
ed studies conducted in developing economies pri-
marily explored general socioeconomic conditions
and their impact on health outcomes, without spe-
cifically addressing Covid-19. Therefore, this study
using disaggregated data aims to fill this gap by ex-
amining the specific socioeconomic determinants of
Covid-19 infection and mortality rate in the Nigeri-
an context, providing valuable insights for effective
policy responses and interventions.

Covid-19 Pandemic in Nigeria

In late 2019, the world experienced the out-
break of the Covid-19 virus from Wuhan district
of China. The spread of the virus has led to a wide-
spread fear among people due to the ease with
which it is transmitted from human to human.
The Covid-19 virus moved to other economies
through human-to-human contact, with the con-
sequent health catastrophe metamorphosing into
economic and financial crises for most countries.
Besides the costs to human lives, other economic
costs abound. For instance, the outbreak of the vi-
rus has led to drastic disruptions in supply chains,
which have continued to affect the economy
through a sharp reduction in domestic production
and significant decreases in export revenue.

Categorically, some states in Nigeria experi-
enced a greater brunt of the Covid-19 risk with inci-
dence of high cases relative to others. For instance,
Lagos, Kano and Abuja are the three states with the
highest incidence of Covid-19 while Benue, Kogi
and Cross rivers had the lowest incidence (See Fig-
ure 1). Geographically and economically, the cu-
rious case of these extreme situations is one that
might be rooted in geographical and economic po-
larizations. The questions skirting the mind could
be on the forces that explain this observed pattern in
Covid-19 spread and whether they could be linked
to certain socio-economic factors. What socioeco-
nomic factors explain the variation in Covid-19 in-
fection and mortality rates in Nigeria?
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Figure 1. Distribution of cumulative cases
Source: Nigeria Centre for Disease Control (2021)

Figure 1 paints a picture of Covid-19 infection
across Nigerian states as of April 25, 2021. There are
four categories of states: 1 - 100, 101 - 1, 000, 1,001 -
10,000, and 10,000+. Two states with the highest
number of infections are FCT Abuja and Lagos, each
with more than ten thousand confirmed cases of
infection. These epicentres also happen to be satel-
lite and predominantly metropolitan. On the other
extreme, Kogi state falls into the first category with
number of confirmed cases not more than a hundred,
representing a stark outlier despite its close proximity
to FCT Abuja as one of the main epicentres. A large
majority of states fall however into the third category
with infections rates around 1,001 - 10,000.

In terms of effects, many businesses have had
different experiences during the pandemic in ac-
cordance with the overall measures put in place by
the Nigerian government. These measures resulted
in limited mobility and constrained economic ac-
tivities, with tourism and aviation industry as the
worst hit. Such policy measures have also subject-
ed thousands of people to hunger and starvation
as most workers in Nigeria live on daily wage and
therefore could not cope with the consequent wages
and salary cuts from employers. It is reported that
the labour market experiences large job destruc-
tion. This corroborates the ILO report of about
25 million jobs being lost as a result of this global
pandemic, costing the world between $860 billion
and $3.4 trillion (ILO, 2020). In response to the un-
precedented vulnerabilities among the population,
the government rolled out numerous social and
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economic measures to mitigate the impact of the
pandemic. For instance, economic stimulus pack-
age was introduced to support businesses and in-
dividuals. The aim was to provide 50 percent of tax
rebates to registered businesses. One of the main
weaknesses of this policy is the fact that it targets
formal businesses which accounts for only about
10 percent of the total workforce, despite the fact
that 65 percent of Nigerias GDP comes from the
informal sector. What this implies is that majori-
ty of businesses and individuals are excluded. An-
other economic policy of cash transfer was intro-
duced in April 2020 to provide support to poor and
vulnerable households, in addition to other safety
nets such as the CBN stimulus programme and the
provision of palliatives to vulnerable households.
Thus, it is pertinent to note that many of the policy
responses are inconsistent with the reality, magni-
tude and spatial distribution of the pandemic.

Data and Methods

The variables used in this paper draws from
a set of socioeconomic indicators identified from
available empirical studies on the links between
Covid-19 and socioeconomic variables. The vari-
ables include urbanization, the level of economic
activity, proximity, household size, income inequal-
ity, size of population, population density, poverty,
deprivation, and institutions (Jain and Singh 2020;
Sa 2020; Stojkoski et al. 2020). Table 1 below con-
tains the variables used, their measurement and re-
spective data sources.
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Table 1
Variables and Indicators
Variable Measurement Source
Infection Cumulative number of Covid-19 cases NCDC (2021)
Mortality Cumulative number of Covid-19 deaths NCDC (2021)
Urbanization Number of MSMEs National Bureau of Statistics (2017)

Economic activity

Internally Generated Revenue (IGR)

National Bureau of Statistics (2019)

Proximity Distance from Epicenter (km2) distance calculator (distancefromto.net)
Demography Population/density National Population Commission (NPC)
Deprivation Capability Deprivation Index (CDI) Computed from NBS- NGHS (2016)
Poverty Poverty Headcount, % of population National Bureau of Statistics (2020)

Income inequality GINI

National Bureau of Statistics (2020)

Healthcare Immunization Coverage (measles)

National Bureau of Statistics (2019)

Resilience Business Environment Index (BEI)

African Heritage Institution-BECANS (2017)

Source: The authors’ compilation

Accordingly, data on Covid-19 infection and
mortality across states is sourced from the Nigeria
Center for Disease Control (NCDC, 2021) while
information on the number of MSMEs, IGR, pov-
erty headcount, deprivation, income inequality,
and immunization coverage are obtained from the
National Bureau of Statistics at different points in
time (NBS, 2016, 2017, 2019, 2020). Similarly, in-
formation on the variation in the quality of busi-
ness environment (BEI) across states is obtained
from the African Heritage Institution BECANS
2017 dataset. The use of pooled data in this paper
is informed by the lack of time-consistent series
across sub-national entities in Nigeria.

In terms of measurement and a priori ex-
pectations, we first measure urbanization by the
number of MSMEs while IGR is used to capture
the level of economic activity. The distribution
of MSMEs and IGR across states is itself an in-
dicator of market size, which is expected to have
a positive relationship with Covid-19 incidence.

Secondly, distance from epicenter is a spatial in-
dicator of proximity, and is therefore expected to
have a negative effect on the spread of Covid-19.
Areas with high population size and density are
expected to have higher infection and mortality
rates. Similarly, deprivation, poverty and inequal-
ity tend to exacerbate the prevalence of disease,
but it is not yet obvious whether they are linked
to Covid-19. Lastly, immunization coverage and
business environment are expected to have a neg-
ative effect on infection and mortality rates.

To guide the estimation process in this paper,
we specify a pooled multivariate regression model
of the functional form (see, e.g., Sa, 2020).

Y = f(Xy, X, X3, 0, X) - (1)

where Y is the outcome variable and X is a
vector of observable state-level characteristics.
Thus in what follows, two multivariate regression
models are specified in line with the socioeco-
nomic variables identified in the previous section.
These are expressed in the following equations,

INF; = By + BySME; + B,DFE; + BsPPN; + B,PPD; + BsIGR; + BeBEI; + B,IMZ; + BglIN; +
BoPOV; + B1oDEP; + ¢ ... )

MOR; = By + P1SME; + B,DFE; + B3PPN; + B,PPD; + BsIGR; + B¢BEI + B,IMZ; + 3)
BelIN; + BoPOV; + B1oDEP; + ¢; ...

Where INF; and MOR; are the outcomes rep-
resenting the cumulative rates of Covid-19 infec-
tion and mortality for ith state; SME; represent
the number of small and medium scale enter-
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prises (SMSEs) for ith state; DFE; is the physical
distance from epicentre for ith state measured in
kilometre square; PPN; and PPD; stand for the
respective population and population density for
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state i; IGR; stands for internally generated rev-
enue (IGR) for state i measured in NGN; BEI; is
an index of business environment for ith state;
IMZ; is immunization coverage; IIN;, POV; and
DEF; are rates of income inequality, poverty, and
deprivation respectively for ith state; fp is the in-
tercept and 51, B2, . Bip capture the parameters
of the explanatory variables to be estimated; the
subscript i shows that the source of variation is
individual entities.

Equation 2 expresses Covid-19 infection as
a function of number of SMEs, distance from
epicenter, population size and density, revenue,
business environment, immunization coverage,
inequality, poverty, and deprivation, all of which
are assumed to be exogenous. In equation 3,
Covid-19 mortality is expressed as a function of

the same exogenous variables as in the first mod-
el. The model describes Covid-19 infection and
mortality as a function of exogenous individual
states characteristics. These characteristics repre-
sent the possible socioeconomic drivers and risk
factors of the Covid-19 pandemic in Nigeria. The
models are expected to show the direction, size
and significance of each explanatory variable with
respect to Covid-19 infection and mortality.

Results and Discussion

This section describes the properties of the
variables used in regression models. The statis-
tics describe the number of cross-sectional ob-
servations, mean values, standard deviations,
minimum and maximum values as shown in Ta-
ble 2 below.

Table 2
Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Covid-19 Infection 37 4451.86 9802.32 5 58291
Covid-19 Mortality 37 55.7297 77.4143 2 439
MSMEs 37 1120809 581531 385489 3329156
Distance from epicentre 37 367.892 137.663 11 659
Population 37 556139 3823720 2277961 2.48e+07
P. Density 37 696.568 1619.43 56.3 7420.5
IGR 37 3.16e+10 6.37e+10 4.38e+09 3.82e+11
Business environment index 35 50.9 5.835641 34.8 59.4
Immunization 37 30.2784 17.07881 1.8 68.1
Gini index 36 28.4556 3.387272 23.49 40.2
Poverty rate 36 42.3511 26.08721 4.5 87.73
Deprivation index 37 0.481427 0.050644 0.33825 0.57289

Source: The authors’ calculation
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There are 37 observations on Covid-19 in-
fection and mortality which means that data
is available across all the sub-national govern-
ments (states) in Nigeria. The mean rate of in-
fection is 4451.865 with a standard deviation of
9802.322. Although the mean shows the average
rate of infection in Nigeria, the standard devia-
tion indicates that there are differences in infec-
tion rates across the states within Nigeria. In the
case of mortality, the average rate is quiet low
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compared to that of infection. This suggests that
there have been high recovery rates since few
infections could have resulted in mortality. The
respective minimum and maximum mortali-
ty cases of 2 and 439 also point to uneven dis-
persion across the states. As far as the outcome
variables are concerned, one implication is that
policy responses need to be targeted in order to
optimize the balance between the need to guar-
antee safety and that of protecting livelihoods.
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Table 3
Covid-19 Infection Regression Results

Variable Coeflicient Std. Error p-value
MSMEs -0.0050** 0.00200 0.0194
Distance to epicenter -9.3409** 4.28490 0.0397
Population 0.0011** 0.00041 0.0122
Density 0.1195 0.48030 0.8057
IGR 0.0000*** 0.00000 <0.0001
BEI -247.9324** 95.7734 0.0164
Immunization coverage 98.2193 61.0140 0.1211
Inequality 490.1255%** 146.581 0.0028
Poverty 16.8594 38.6137 0.6665
Deprivation -22805.39 14569.7 0.1312
R 0.9591

Note: * indicates 10% level of significance; ** indicates 5% level of significance; *** indicates 1% level of significance

The estimates from Table 3 above show the
respective direction, magnitude and statistical
significance of the coefficients in the Covid-19
infection model. The coeflicients represent the
drivers and risk factors of infection. The coef-
ficient of SMSEs is -0.005, indicating not just a
negative and small effect, but one that is also sta-
tistically significant with asymptotic probability
value of 0.019. The coefficient of geographical
distance to epicenter is -9.34 and its correspond-
ing asymptotic probability value of approximate-
ly 0.04 suggests strong effect at the 5 percent lev-
el. This suggests that a 1 km distance away from
the epicenter reduces the chances of infection by
9 persons. Population coeflicient has a value of
0.001 and a probability value of 0.01, implying
a very small but statistically significant effect
However, the coefficient of population density
is 0.11 and the corresponding probability value
is approximately 0.81. The size of IGR is small
as well (almost zero) but its asymptotic prob-
ability value shows high significance with less
than 0.0001. The coefficient of BEI is negative,
sizable (-247.93) and statistically significant
with a probability value of approximately 0.02,
which then means that a percentage increase
in the business environment index reduces the
chances of infection by approximately 248 per-
sons. The coefficients of immunization, poverty
and deprivation are 98.21, 16.86 and -22805.39
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respectively while their respective probability
values are 0.12, 0.66 and 0.13 are not significant
enough. The coefficient of inequality is 490.13
and significant at the 1 percent level with a
probability of 0.003, which then suggests that a
percentage rise in Gini coefficient is associated
with approximately 490 more Covid-19 cases.
With respect to these results, the analysis below
is based on the coeflicients that have levels of
significance within acceptable limits.

The results suggest, firstly, that states located
geographically far away from the epicenter are
less likely to have high infection rates as com-
pared to those within proximate location. Sec-
ondly, the measure of resilience shows, as ex-
pected, that the higher the quality of business
environment for any given state, the lower the
infection rate. Thirdly, states with relatively high-
er rates of income inequality tend to have higher
infection levels. This is not surprising since in-
come distribution is directly associated with ac-
cess to sanitation and healthcare facilities. All in
all, the coefficients with simultaneously large and
statistically significant effects on Covid-19 infec-
tion are distance to epicenter, quality of business
environment, and income inequality.

The estimates presented in Table 4 above show
the respective direction, magnitude and statisti-
cal significance of the coefficients in the Covid-19
mortality model as expressed in equation 3.
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Table 4
Covid-19 Mortality Regression Results

Variable Coefficient Std. Error p-value
MSMEs -0.00006* 0.00003 0.0581
Distance to epicenter -0.0048 0.06156 0.9392
Population 0.000015** 0.00000 0.0201
Density 0.0018 0.00690 0.0732
IGR 0.0000* 0.00000 0.7982
BEI -0.5279 1.37600 0.7048
Immunization coverage 0.6246 0.87660 0.4833
Inequality 3.8622* 2.10590 0.0796
Poverty -0.4225 0.55480 0.4541
Deprivation -0.193.93 209.323 0.3638
R? 0.8636

Note: * indicates 10% level of significance; ** indicates 5% level of significance; *** indicates 1% level of significance

The coeflicients represent the drivers and risk
factors of infection. The value of the coefficient
of MSME:s is -0.00006, which shows negative and
statistically significant effect on mortality at the
10 percent level. However, the size of the impact is
negligible. Distance to epicenter has a coefficient
of -0.0048 with a probability value of 0.94, indi-
cating the absence of any statistical significance.
The coefficient of population size is 0.000015
(near zero) with a corresponding asymptotic
probability value of 0.020 that signifies a statis-
tical significance at the 5 percent level. The coef-
ficient of IGR is near zero as well. These results
show that IGR as proxy for urbanization has a
negative, significant but small effect on Covid-19
mortality. Also as expected, distance to epicenter
has a negative effect on mortality albeit the effect
is very small and weak. Population size seems to
have a positive and strong effect on mortality at
the 5 percent level of significance, but the size
of the effect is marginal. Similarly, the effect of
population density is positive but small and in-
significant. The IGR as an indicator of economic
activity seems to have a positive, small but sta-
tistically weak effect on mortality, while locations
with high poverty and deprivation are associated
with low mortality rates.

While some of the coeflicients in the mortal-
ity model conform to a priori expectations, they
do not warrant much discussion as their effects
is either small or statistically not significant. This
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is perhaps because of the low rate of Covid-19
mortality in Nigeria, since most infected cases
have been reported to recover eventually. Thus,
comparing the Covid-19 infection model against
that of mortality, it is plausible to suggest that the
model of Covid-19 infection does better than the
model of fatality, not just on the basis of causal
effects but also in terms of fit. The R* value of the
infection model is 0.9591 while that of the mor-
tality model is 0.8636. While both have a good fit,
the model of infection seems to be more robust.
In summary, the results presented above sug-
gest that infections are driven largely by spatial
forces such as distance from epicenter, business en-
vironment and inequality, while the most import-
ant driver of mortality is within-state inequality.
Distance from epicenter though negative as expect-
ed, is only large and significant in the case of infec-
tions (Distance could accelerate the infection but
not mortality). This suggests that locations with-
in close proximity to the epicenter are on average
more vulnerable to Covid-19 spread. Also evident
from the study is that states with resilient business
environments are less vulnerable to Covid-19 con-
tagion compared to those with higher fragility.
Another important finding is that states with high
rates of inequality will tend to have high infection
and mortality rates. One implication is that Covid
policy responses in Nigeria should aim at curtail-
ing infections based on differences in geographi-
cal distance to epicenters, business environment,
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and inequality as the key drivers and risk factors of
Covid-19 across the states. The caveat is that our
conclusions are based on the coeflicients with si-
multaneously large and statistically significant ef-
fects on Covid-19 infection.

Conclusion

This paper interrogates the socioeconomic
factors that drive Covid-19 pandemic in Nigeria
based on state-level cross-sectional data. Using a
pooled multivariate regression model of infection
and mortality, the analysis narrows the spread of
Covid-19 to three key drivers encapsulating the
core measures of geographical proximity, resil-
ience, and income distribution. The results point
to proximity, resilience, and inequality as the most
important drivers of Covid-19 in Nigeria. These
have very important policy implication in terms
of choosing the optimal policy response to min-
imize the adverse effects of the pandemic on the
economy of Nigeria. The results are in line with the
finding in Stojkoski et al. (2020), and that of Gup-
ta et al. (2021) which posits that policy responses

that ignore underlying vulnerabilities would only
serve to exacerbate underlying inequalities.

The analysis in this paper suggests that
Covid-19 infections tend to be lower the farther
away from epicenters and in states with high qual-
ity business environment but could be driven up by
higher income inequality. One implication is that
policy responses in Nigeria should aim at curtail-
ing infections based on state-specific differences
in terms of geographical distance to the epicenter,
business environment, and inequality as some of
the key drivers and risk factors of Covid-19 across
the states. For optimal policy responses, state-spe-
cific, as opposed to uniform measures, should be
encouraged. For example, temporary lockdown
policy in the epicenter and neighboring states can
lessen the overall economic costs of the pandemic
in Nigeria. Similarly, lockdown measures may be
eased in states with high business resilience while
rolling out palliatives in states with high rates of
inequality can even out the adverse effects of stay-
at-home measures.
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ABSTRACT

Relevance. Creating policies to stimulate innovation as part of national econom-
ic development requires a more in-depth understanding of the current trends,
especially the role of science and technology (S&T) clusters. In this study, we use
patent and publication data to identify key S&T clusters and leading countries.
The lessons learned from their experiences offer valuable guidance for other na-
tions striving for consistent progress in research and development.

Research objective. The study aims to assess how well innovation processes
are organized in S&T clusters; to identify the factors and drivers influencing
the development of these clusters in the global economy; and to determine the
competitive advantages of the top countries in terms of patent applications and
publication activity.

Data and methods. Using the cluster approach employed in the methodology of
the Global Innovation Index, we conducted a comparative analysis of the annual
data and indicators published in this index related to patent and publication activity.
Results. Our analysis has revealed 20 key fields in S&T clusters, the leading
positions being occupied by medical, digital, and computer technologies, as well
as the pharmaceutical industry. In terms of patent and publication activity, the
top countries in the ranking of S&T clusters are the USA, Japan, Germany, and
China. Although these countries maintained their leadership in the given period
(2017-2021), all of them, except for China, demonstrated a decrease in their
share in the indicators under consideration.

Conclusions. A country is included in the ranking of the Global Innovation
Index of S&T clusters when it exhibits a high quality of fundamental and applied
research, as evidenced by its levels of publication and patent activity. To establish
successful clusters eligible for ranking, a country should primarily formulate
policies aimed at improving the quality of research and development. These
policies should also facilitate growth in the key performance indicators, such as
the number of patent applications and publication activity.

KEYWORDS

science and technology cluster,
Global Innovation Index, ranking,
patent, academic publication,
publication activity, competitiveness

FOR CITATION

Abduvaliev A.A,, Isadjanov A.A.
(2023). Examining the Growth of
Regional Science and Technology
Clusters in the Global Economy:.
R-Economy, 9(3), 338-348.

doi: 10.15826/recon.2023.9.3.021

Ananus Pa3BUTHUA PETHOHAIBHBIX HAYTYHO-TEXHUYECCKHUX KJIaCTEpPOB

B MUPOBOM 3KOHOMHUKE
A.A. A6pyBanues™” 4, A.A. VicagxaHoB

V) Ifenmp HayuHo-mexHU4ecKoil uHPopmanyuu npu AzeHmcmee UHHOBAUUOHHO20 PA3BUMUS, Y30eKUCmaH;

>< abduvaliev06051981 @gmail.com

® Yuusepcumem muposoii skoHomuxu u ounnomamuu, Tawkenm, Y3bexucman

9 MexwoyHapoonas ucnamckas akaoemusi, Tawkenm, Y30exucman

AHHOTAIIUA

AkTyanbHOCTh. PopMypoBaHMe IOMUTUKY HAYYHOTO ¥ MHHOBALIMOHHOTO
PasBUTHS HAIMOHAIBHON SKOHOMNKM TpeOyeT ITyOOKOro aHamusa TEeH[eH-
LVt pasBUTKA JAHHON 00acTH, 3HAUUTEIBHYIO POIb B KOTOPOIL UIPAIOT Ha-
YIHO-TeXHMYecKMe KaacTepbl. OIBIT CTpaH-TUEPOB MATEeHTHON ¥ IIy6/MKa-
L[MIOHHOJ aKTUBHOCTY, Ha OCHOBE KOTOPOI! OCYIIeCTB/IAETCS BbIABIEHE HAy4-
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HO-TEXHMYECKMX KIACTEPOB, IIOCTYKUT IPUMEPOM [/l CTPaH, CTPEMAIMXCA K
IOCTIDKEHUIO IIPorpecca B JaHHOI 00/IacTI.

ITens uccnepoBanus. VicciegoBanne ObIIO IIPOBENIEHO C Lie/Iblo aHamu3a o¢-
(beKTMBHOCTM OpraHM3alUyl VHHOBAIVIOHHBIX IIPOLIECCOB B aclieKTe Hayd-
HO-TeXHNYEeCKUX KIaCTE€POB, BbIABICHUA (PAKTOPOB U [IpailBEpPOB pPa3BUTUA
perMoHaNbHBIX HAyYHO-TEXHNYECKUX K/IACTEPOB B MIUPOBOJ 9KOHOMUKE, A TaK-
JKe oIlpefieNieHNsl KOHKYPEHTHBIX IPEMMYIIEeCTB CTpaH-N/IepoB 110 Nofade Ia-
TEHTHBIX 3as1BOK 11 ITyO/IMKAIVIOHHOI aKTUBHOCTA.

annbie 1 MeToabI. Ha 0CHOBE K1acTepPHOr0 MOJX0/a, MICIIO/Ib3YEMOTO B METO-
ponoruy [o6asbHOrO MHHOBALMOHHOTO VHAEKCA, B UCC/IeOBAaHNN NIPOBEfeH
CPaBHUTEIBHBII aHATN3 ©KETORHO IYOMNKYeMbIX JAHHBIX M MHAVKATOPOB JaH-
HOTO MHJIeKca B 00IaCTY [IATEHTHON U ITyOIMKALMOHHO aKTHBHOCT.
PesynbraThl. AHaNM3 pasBUTHUA PETMOHANbHBIX HAyYHO-TEXHUYECKUX KIacTe-
POB B MUPOBOI 5KOHOMMKE I103BO/IM/I BbIABUTD 20 OCHOBHBIX HayYHBIX HAIIpaB-
JIeHMII HAayYHO-TeXHMYECKMX K/IACTepOB, JUAMPYOLIMe MO3ULUM B KOTOPBIX
3aHMMAIOT MeUIVHCKIUE, [U(PPOBbIe ¥ KOMIbIOTEPHbIE TEXHOJIOTUM, & TAKXKe
¢dapmaneBTrKa. B pesynbrare aHanM3a maTeHTHON 1 Iy6IMKalMOHHON aKTUB-
HOCTM OIIP€fle/IeHbl CTPAHbI-INJEPDl B PEITHHI€ HAYYHO-TEXHMYECKUX K/IacTe-
pos — CIIIA, fAnonns, lepmanns u Kuraii. HecMoTps Ha To, 4TO JaHHBIE CTpa-
HBI Ha IPOTSDKEHMM paccMaTpyBaeMoro nepruoaa (2017-2021 ropbl) COXpaHAOT
CBOE JINJIEPCTBO, OBUIO BBISIB/IEHO yMeHblieHNe ux gomu (kpome Kuras) B 06-
1Ieli CyMMe aHaIM3MPyeMbIX II0Ka3aTeNel.

BriBogpl. Bo3MOXHOCTD y4acTisA CTpaHbl B PEMITUHIE HAYYHO-TEXHUYECKUX
K7aacTepoB I[7106arpHOrO MHHOBALIMOHHOIO MHJEKCA OIpefesieTcs Kade-
CTBOM IIPOBOAMMBIX (YH/JAMEHTATbHBIX M IPUKIAJHBIX MCCIELOBAHMIL, O
KOTOPOM, B YaCTHOCTM, CBUJICTE/NIbCTBYET YPOBEHb IYOIMKALVOHHOI U Ia-
TEHTHOJ aKTUBHOCTH) HayYHOTO co061iecTBa. [I/1s1 BXOK/IeHM s B PEMITUHT Ha-
YYHO-TeXHIYECKUX K/IaCTePOB rOCY/IapCcTBY Heo6xonnMo GopMmUpOBATDh Ta-
KYI0 HayYHO-TeXHOJIOTMYIECKYIO OMUTHKY, KOTOpasi 6bI ClIOCOOCTBOBaIA KaK
HOBBILIEHNIO KaYeCTBa MCCIeJOBAaHNIT U pa3paboTOK, TaK ¥ POCTY K/IIOYEBBIX
nokasareyeil 9¢peKTUBHOCTY (KOMMYeCTBO IMATEHTHBIX 3asBOK U IIyOJIMKa-
LIOHHAS AKTUBHOCTD).
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Introduction

The early 21st century saw a rapid formation
of the global market space (Karanina & Karauliov,
2023), leading to heightened international com-
petition. This competition extended to both stra-
tegic raw material markets (Kheyfets & Cherno-
va, 2022) and markets associated with the sale of
innovative products, technologies, and high-val-
ue-added services (Mirziyoyeva, 2019).

According to the Global Innovation Index
(hereinafter referred to as GII), one of the aspects
used to assess a country’s innovation development
is the consideration of science and technology
(S&T) clusters. The latter are defined as geograph-
ical areas in different parts of the world with the
highest number of inventors and authors of sci-
entific publications. The emerging clusters often
span multiple municipalities, federal states, and
sometimes even two or more countries. The Glob-
al Innovation Index annually announces the top
S&T clusters in the world (Dutta et al., 2022).

The goal of our research was to analyze the
efficiency of innovations' from the perspective of
their geographical concentration; to identify fac-
tors and drivers of the development of regional
S&T clusters; and to determine the competitive
advantages of the top countries in terms of patent
applications and publication activity.

To achieve this goal, we studied the method-
ology underpinning the ranking of S&T clusters
and identified the main fields of R&D of the top
countries in terms of patent and publication activ-
ity in the global economy.

The results of this study can be useful for pol-
icy-making in regions actively involved in inno-
vation. They provide insights that can inform the
creation of strategies to stimulate the development
of S&T clusters, making them more appealing to
investors and fostering their global recognition.

Literature review

The concept of innovation became a part of
economic theory during the 1930s, largely due to
the contributions of ]. Schumpeter, who is credited
as the pioneer of contemporary innovation theory.
He was the first to consider innovation as the pri-
mary driver of economic growth and believed that

! In this study, the economic efficiency of innovation and
research is understood as based on minimal production costs
for goods or services, maximum output/provision, and max-
imum profit from market operation. Economic efficiency can
be viewed as a combination and outcome of the static and dy-
namic aspects of efficiency (Petrou 2014; see also Cabral 2000;
Church & Ware 2000).

R-ECONOMY 4

production cannot exist without constant changes
in technology, the exploration of new markets, and
the transformation of market structures (Schum-
peter, 1939; Schumpeter, 1942). Schumpeter’s con-
cepts were corroborated by D. Ricardo, who stud-
ied the impact of innovations on the economy. In
the third edition of his work «On the Principles
of Political Economy and Taxation,» he included
a chapter titled «On Machinery,» noting that «the
discovery, and useful application of machinery;, al-
ways leads to the increase of the net produce of the
country» (Ricardo, 1955).

Gradually, innovations became the focus of
attention for an increasing number of researchers
who further developed this concept or enriched it
with new content. J. Allen links innovation to the
introduction and mass consumption of new prod-
ucts, processes, or behaviors (Allen, 1966), while
A. Harman views innovation in line with the ideas
of J. Schumpeter and defines it as the implementa-
tion of new or significantly modernized produc-
tion processes (Harman, 1971).

The development of innovation theory con-
tinues in our time. N. D. Kondratiev made a sig-
nificant contribution by showing the importance
of innovations and establishing the connection
between long economic cycles and waves of tech-
nological inventions, as well as the duration of
their practical utilization (Kondratiev 2002). Pol-
terovich (2009) argues that innovative develop-
ment should be based on robust institutions and
high-quality human capital, which are necessary
to ensure sustainable economic growth. Develop-
ment is considered innovative when it leads to a
qualitative leap in the economic structure of an
entity by harnessing its innovative potential (Ko-
chetkov & Kochetkova, 2017).

The development of innovation theory has
led to the emergence of the theory of clusters. It
was developed by such scholars as H. Schmitz, D.
Audretsch and M. Feldman, R. Voigt, C. Tiffin, B.
Preissl, and others.

Schmitz (1995) defines a cluster as the sectoral
or geographical concentration of businesses. Alten-
burg and Meyer-Stamer (1999) define an industrial
cluster as a large concentration of firms in a limited
geographical area, possessing a specific specializa-
tion profile and characterized by a significant vol-
ume of inter-firm specialization and trade. These
researchers list the following cluster characteristics:

« positive external impacts resulting from
having a local pool of skilled workers and attrac-
tion of potential buyers;
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o forward and backward linkages between
firms inside the clusters;

« intensive exchange of information among
companies, institutions, and individuals within
the cluster, fostering a creative environment;

o joint effort aimed at creating locational
advantages;

o diversified institutional infrastructure
which supports the specific activities of the cluster;

« socio-cultural identity consisting of com-
mon values and the involvement of local actors in
a local milieu which enhances trust (Altenburg &
Meyer-Stamer, 1999).

According to Voyer (1998), who studied clus-
ters extensively for many years as a scholar, policy
developer, and promoter of the cluster approach
in the private sector, the concept of industrial
clustering closely resembles the concept of inno-
vation systems because both involve opportuni-
ties and relationships. In his work, Voyer uses the
term “knowledge-based industrial cluster”, which
he defines as regional or urban concentrations
of firms including manufacturers, suppliers and
service providers, in one or several industrial sec-
tors. The operations of these firms are supported
by infrastructure, which includes universities and
other higher education institutions, research in-
stitutes, financial organizations, incubators, busi-
ness service providers, and advanced communi-
cation/transportation systems (Voyer, 1998).

Audretsch (1995) and Feldman (1996) high-
light that close relationships among member orga-
nizations are a key characteristic of a cluster. They
define innovation clusters as interconnected orga-
nizations that facilitate the implementation of inno-
vations in specific economic sectors or specialties.

Thus, an innovation cluster can be seen as a
type of industrial cluster, with high-tech or knowl-
edge-intensive companies at its core, where scien-
tific and technological knowledge drive the devel-
opment of new products and business growth.

As mentioned earlier, a distinctive feature of
an innovation cluster is its geographical confine-
ment. According to Tiffin and Bortagaray (2000),
innovative clusters should be formed in science
parks — administrative structures designed to pro-
mote their development, with a focus on the most
technological types of production. They define
an innovation cluster as an organizational struc-
ture that generates new products and enterpris-
es through collective industrial production in a
geographically limited area. This effect is achieved
through a high concentration of knowledge ex-
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change, interactive learning, and shared social
values. Following Voyer, Tiffin and Bortagaray
(2000) emphasize that a university, a high-tech
company, or an incubator are only elements of a
cluster, not the cluster itself.

Preissl (2003) considers the concept of an
innovation cluster from a slightly different per-
spective: she considers an innovation cluster as
a system of new goods and technologies existing
in a specific economic sphere and at a specific
time. It is evident that Preissl's concept excludes
the geographical limitation of the cluster, its in-
frastructure elements, and the system of interac-
tion between them. However, most researchers
now consider the regional aspect of an innovation
cluster as its defining characteristic, and when
studying innovations, it is often the regional fac-
tor that captures the attention of scholars.

In his study, Napolskih (2019) summarized the
key areas of innovation development and methods
to analyze it at the regional level. He also proposed
a criterion to evaluate the effectiveness of innova-
tion development in regional innovation clusters.

In their study of regional-level innovation pro-
cesses, Cherkasova and Ignatova (2020) pointed out
the archaization of socio-economic relationships
that happens while inefficient institutions gradually
fade away and are replaced by new ones. In their
study, they also address the issue of preserving so-
cial identity and maintaining the competitive ad-
vantages of the regional economy in the context of
digitalization. They propose prospective solutions
based on regional globalization management.

Surovitskaya et al. (2021) identify areas of
growth in regional innovation ecosystems that
drive the establishment of world-class scientific
and educational centers. The human potential of
these centers is considered an important factor
of sustainable regional development. The com-
petitiveness of scientific and educational centers
hinges on the research and development (R&D)
capabilities of the universities within these cen-
ters. Consequently, it is crucial to establish mech-
anisms that facilitate universities' active engage-
ment in the endeavors of global research and
educational centers and consortia while also
maintaining and supporting these mechanisms
through integrated digital technologies.

Alexeev et al. (2022) consider the implemen-
tation of closed-loop economy principles from the
perspective of sustainable economic development
and propose methods for identifying and creating
sources of financing for S&T clusters.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2023, 9(3), 338-348

doi 10.15826 /recon.2023.9.3.021

342

Golsalves et al. (2023) stress the need to formal-
ize the operations of technology innovation centers
in scientific, technical, and innovation institutions.
They assert that such formalization is critical, ben-
efiting both the development of these institutions
and environmental conservation efforts.

The analysis of academic literature discussed
above highlights the importance of the innovation
factor in both national and global economic devel-
opment. One of the ways to assess the economic
efficiency of innovative activities is to view them
through the lens of S&T clusters. This approach
requires further theoretical exploration to under-
stand the principles and mechanisms of cluster
operation and the role of clusters in the innovative
economy, both at the national and regional levels,
a task that our research aims to address.

Method and data

The GII methodology employs a cluster ap-
proach to identify factors influencing innovation
efficiency through geographical concentration. This
way we can also identify the most innovative econ-
omies globally, helping to show strengths, weak-
nesses, and gaps in their innovation indicators.

The geographical boundaries of innovation
clusters typically do not align with geographical
units for which governments or other organiza-
tions collect statistical data. S&T clusters are iden-
tified by using data from geocoded addresses of
inventors listed in patent applications filed under
the World Intellectual Property Organization's
(WIPO) Patent Cooperation Treaty (PCT) and
authors of scientific publications in the "Science
and Technology" category indexed in the Web of
Science database. It should be noted that publica-
tions in the social sciences and humanities were
excluded from this analysis.

The names of S&T clusters in the GII are
based on the names of one or several cities that
form the cluster. The sizes of S&T clusters are
determined using an empirical approach, which
involves the following stages. First, the address-
es of patent authors and scientific article authors
are identified and geocoded. Then, an algorithm is
applied to map the clusters based on the obtained
data. Once the geocoding process is complete, the
S&T clusters are identified, and detailed descrip-
tions of the top 100 clusters are provided.

Originally, clusters were identified exclusively
through patent data, which was deemed the most
reliable indicator for evaluating the efficiency of
inventive activities. Since 2018, the GII and S&T
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cluster ranking have relied on information about
the authors of scientific publications from the ex-
panded scientific citation index of Web of Science.
According to GII experts, the incorporation of
author details to identify S&T clusters had but a
limited impact on both the results and the sizes of
the clusters (Bergquist et al., 2017).

Our research on the dynamics of regional S&T
clusters in the global economy is based on a com-
parative analysis of annually published data and
indicators from the GII in the field of patent and
publication activity. We intend to determine the
factors affecting innovation efliciency and identify
the drivers of regional S&T cluster development.

The study comprised two stages. In the first
stage, the primary areas of patent performance in
S&T clusters were identified for the years 2017-
2020. In the second stage, the patent and publica-
tion activity of the leading S&T cluster countries
was analyzed for the same period.

Results and discussion

Our analysis of the global ranking of S&T
clusters across various disciplines has revealed
the specific trends in patent and publication ac-
tivity of the leading countries. Additionally, it has
provided insights into the most productive areas
of research worldwide. We also identified the key
areas of S&T clusters' patent performance in 2017-
2020 as well as priority areas of their research ac-
tivity (Table 1).

Table 1 illustrates that out of the top 20 areas
of clusters’ patent performance, the leading posi-
tion in the given period is occupied by medical
technologies. Other top positions are held by such
fields as digital technologies, pharmaceuticals,
and computer technologies.

By 2020, some of the fields had been removed
from the list (these included “furniture, games,’
“textile and paper machinery, and “special ma-
chinery”) and some had been added (“other con-
sumer goods” and “measurements”). Patent activity
significantly decreased in fields such as “transport,”
“organic chemistry;” and “semiconductors” How-
ever, there was a significant increase in the number
of S&T clusters in the “electrical machinery” and
“computer technologies” sectors, while the growth
in the number of clusters operating in civil engi-
neering and biotechnologies was less pronounced.
The increase in the number of S&T clusters in these
fields indicates their high innovative potential and
reflects the trends in the development of the real
sector of the global economy:.
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Key areas of S&T clusters' patent performance in 2017-2020 foble
Number of clusters
Specialization of clusters
2017 2020
Total 100 100

1 | Medical technologies 17 18
2 | Digital technologies 16 15
3 | Pharmaceuticals 15 15
4 | Computer technologies 11 15
5 |Transport 7 2
6 | Electrical machinery 7 12
7 | Organic chemistry 6 2
8 | Basic materials chemistry 4 4
9 | Biotechnologies 2 3
10 |Engines, pumps, turbines 2 -
11 | Civil engineering 2 4
12 | Optics 2 2
13 | Semiconductors 4 1
14 |Food chemistry 1 1
15 |Mechanical parts 1 1
16 | Furniture, games 1 -
17 | Textile and paper machines 1 -
18 | Other specialized equipment 1 -
19 | Other consumer goods - 3
20 |Measurement - 2

Sources: Compiled by the authors by using the data from the Global Innovation Index (Dutta et al. 2017, 173-176; Dutta et. al.

2020, 44-45).

We summarized the patent applications data
of S&T clusters for 2017-2021 as a percentage of
the total number of patents worldwide and the
number of S&T clusters. This allowed us to iden-
tify the top countries in terms of patent activity in
the analyzed period (see Table 2).

As Table 2 shows, in 2017, the three global
leaders in terms of patent activity were the Unit-
ed States (28.10%), Japan (25.01%), and China
(12.15%). In 2021, these countries maintained
their leadership, but compared to 2017, the indi-
cators significantly decreased for the United States
and Japan and slightly increased for China.

Overall, in the period under consideration,
a significant decrease in patent activity is ob-
served in countries such as France, Belgium,
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Canada, Switzerland, Australia, Israel, India,
and Spain. In some countries (Belgium, Can-
ada, India, Spain, etc.), the number of clusters
remains the same, while in others, it changes,
either decreasing (France, Switzerland, Isra-
el) or increasing (Australia, the United King-
dom). It is necessary, however, to note that over
the four years, in several countries the share
of patent applications remained approximate-
ly the same with small fluctuations (Australia,
Israel, India, etc.).

The analysis of the publication activity in the
countries participating in the GII ranking shows
that out of the 27 countries, the largest share of
publications is attributed to the USA, followed by
China, Japan, Germany, and others (Table 3).
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Leading countries in terms of S&T clusters’ patent performance, 2017-2021 foble
(1 - the share of patent applications from the global number in the current year (in %),
2 - the number of S&T clusters)
Percentage of patent applications from the global number (1)
and the number of S&T clusters (2)
Countries 2017 2018 2019 2020 2021

1 2 1 2 1 2 1 2 1 2
1 |USA 28.10 31 16.97 26 16.98 26 16.50 25 15.67 24
2 |Japan 25.01 8 15.82 3 15.64 3 16.09 5 16.05 5
3 | China 12.15 7 9.14 16 10.67 18 12.36 17 14.17 19
4 | Germany 9.35 12 4.30 8 7.72 8 3.98 8 3.93 8
5 |South Korea 7.56 4 4.87 3 493 3 4.90 3 5.16 4
6 | France 3.49 5 1.84 3 1.77 3 1.71 3 1.48 2
7 | Belgium 1.65 2 1.07 2 1.13 2 1.09 2 1.06 2
8 |UK 1.73 3 0.88 4 0.89 4 0.89 4 0.91 4
9 |Sweden 1.50 3 0.92 3 0.75 2 0.91 3 0.92 3
10 |Canada 1.28 4 0.78 4 0.76 4 0.74 4 0.72 4
11 |Switzerland 1.43 3 0.73 3 0.70 3 0.67 3 0.46 2
12 | Australia 1.00 3 0.71 4 0.71 4 0.69 4 0.67 4
13 |Israel 1.24 2 0.69 1 0.70 1 0.68 1 0.66 1
14 |India 0.80 3 0.52 3 0.51 3 0.50 3 0.54 3
15 | Netherlands 0.59 2 0.46 1 0.45 1 0.42 1 0.40 1
16 |Singapore 0.54 1 0.39 1 0.39 1 0.38 1 0.38 1
17 |Spain 0.68 2 0.41 2 0.39 2 0.37 2 0.35 2
18 |Italy 0.34 1 0.32 2 0.30 2 0.29 2 0.29 2
19 |Denmark 0.47 1 0.28 1 0.29 1 0.28 1 0.28 1
20 |Finland 0.54 1 0.31 1 0.28 1 0.27 1 0.25 1
21 |Russia 0.34 1 0.23 1 0.21 1 0.20 1 0.18 1
22 |Taiwan - - 0.19 2 0.14 1 0.26 1 0.29 1
23 | Turkey - - 0.14 2 0.28 2 0.30 2 0.32 2
24 |Brazil - - 0.08 1 0.08 1 0.07 1 0.07 1
25 |Poland - - 0.04 1 0.04 1 0.04 1 0.04 1
26 |Iran - - 0.01 1 0.01 1 0.01 1 0.02 1
27 |Ireland - - 0.08 1 0.08 1 - - - -
28 |Malaysia 0.19 1 - - - - - - - -

Sources: Compiled by the author by using the data from the Global Innovation Index (Dutta et al. 2017, 173-176; Dutta et al. 2018,
203-207; Dutta et al. 2019, 68-70; Dutta et al. 2020, 44-45; Dutta et al. 2021, 30-31).
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Table 3
Leading countries in terms of S&T clusters’ publications activity, 2018-2021 (1 - the share of publications
from the global number in the current year (in %), 2 - the number of S&T clusters)

Percentage (%) of publications from the global number (%)
and the number of S&T clusters (2)
Countries 2018 2019 2020 2021
1 2 1 2 1 2 1 2
1 USA 13.77 26 13.31 26 13.08 25 12.55 24
2 China 9.88 16 11.34 18 12.16 17 13.76 19
3 Japan 2.93 3 2.80 3 2.77 4 2.66 5
4 | Germany 2.44 8 2.41 8 2.36 8 2.32 8
5 South Korea 2.15 3 2.15 3 2.14 3 2.26 4
6 UK 2.14 4 2.16 4 2.09 4 2.04 4
7 | Australia 1.84 4 1.80 4 1.79 4 1.82 4
8 France 1.54 3 1.49 3 1.41 3 1.21 2
9 Canada 1.21 3 1.51 4 1.44 4 1.41 4
10 | Spain 1.14 2 1.11 2 1.08 2 1.07 2
11 |Italy 0.95 2 0.90 2 0.91 2 0.89 2
12 | Netherlands 0.97 1 0.94 1 0.91 1 0.88 1
13 |India 0.79 3 0.79 3 0.80 3 0.82 3
14 | Turkey 0.71 2 0.71 2 0.69 2 0.66 2
15 |Iran 0.69 1 0.71 1 0.72 1 0.74 1
16 | Switzerland 0.68 3 0.66 3 0.66 3 0.51 2
17 | Russia 0.66 1 0.66 1 0.67 1 0.68 1
18 |Sweden 0.63 3 0.46 2 0.61 2 0.58 3
19 |Singapore 0.53 1 0.54 1 0.53 1 0.52 1
20 |Belgium 0.48 2 0.54 2 0.52 2 0.51 2
21 Brazil 0.48 1 0.46 1 0.43 1 0.41 1
22 |Israel 0.37 1 0.37 1 0.36 1 0.35 1
23 |Denmark 0.32 1 0.32 1 0.31 1 0.3 1
24  |Finland 0.21 1 0.20 1 0.20 1 0.19 1
25 |Poland 0.28 1 0.28 1 0.28 1 0.28 1
26 | Taiwan 0.93 2 0.61 1 - - 0.69 1
27 |Ireland 0.25 1 0.25 1 - - - -

Source: compiled by the authors by using the data from the Global Innovation Index (Dutta et al. 2018, 203-207; Dutta et al. 2019,
68-70; Dutta et al. 2020, 44-45; Dutta et al. 2021, 30-31).

In the given period, China showed the most  of clusters in China has had a positive impact on
significant increase in the share of scientific pub-  publication activity, although such a result is not
lications compared to other countries. Therefore, =~ observed in other countries. For example, the in-
it can be assumed that the increase in the number  crease in the number of clusters in Japan did not
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lead to an increase in the share of publications,
which may indicate insufficient activity of Japa-
nese S&T clusters (this conclusion can be extend-
ed to other countries demonstrating the same
trend). In the United States, France, Switzerland,
and other countries, a decrease in the number of
clusters predictably led to a decrease in research-
ers’ publication activity.

Conclusion

The process of identifying and ranking S&T
clusters, as part of the Global Innovation Index
preparation, helps us assess the efficiency of re-
search and innovation development. Our analy-
sis of the GII data related to the activities of the
top 100 clusters worldwide from 2017 to 2021 has
shown the following.

Firstly, we found that the most in-demand
scientific fields are medical technologies, digi-
tal technologies, pharmaceuticals, and computer
technologies. Additionally, the following areas
possess high innovation potential: electric ma-
chinery, computer technologies, civil construc-
tion, and biotechnology.

Secondly, we have identified the top three
countries in the ranking of S&T clusters: the Unit-
ed States, Japan, and China (with Germany in the
fourth place). However, despite the continued
leadership of these top three countries by 2021, the

shares of patent applications and scientific publi-
cations for the United States and Japan decreased
in the global total, while China’s shares increased.
As it appears, China’s success may be linked to the
increase in the number of S&T clusters.

The analysis of the S&T cluster ranking high-
lights the high competitiveness of Chinese clus-
ters on a global scale. In 2017-2018, the number
of S&T clusters in China rose sharply, more than
doubling, and then continued to grow slowly
thereafter (Table 2). Furthermore, it's important
to note the rise in the rankings of all Chinese S&T
clusters in the GII over a short period of time—
both those that existed in 2017 (Nanjing, Hang-
zhou, Wuhan, Xi'an, Chengdu, etc.) and new ones
(Qingdao and Chonggqing).

The research findings on the development
of regional S&T clusters in the global economy
can help shape national policies for science and
economy. Particularly, the ongoing science and
innovation reforms in Uzbekistan require a com-
prehensive analysis of global scientific and eco-
nomic trends and best practices. In the future,
these findings will be valuable when making a de-
cision on Uzbekistan’s participation in the Science
and Technology (S&T) Cluster ranking of the GII.
Such research evidence can also serve as a guide
in shaping the agenda for scientific and innova-
tion development of the national economy.
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