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Abstract. Russia’s regions exhibit a limited degree of export diversification, mostly due 
to the overwhelming dominance of hydrocarbon exports and their consequential impact 
on public income within the regions. Nevertheless, in light of the current geopolitical ten-
sions and economic uncertainty, Russia is compelled to prioritize the diversification of 
its export. Amidst this backdrop, this study empirically scrutinizes whether innovation 
can to some extend augment export diversification of Russia’s regions, substantiating 
the significance of factors such as trade globalization through Russia’s WTO accession, 
regional- level business potential, and the economic ramifications of the 2014 sanctions. 
Data were collected for 66 Russian regions ranging from 2009 to 2019. Given the con-
siderable heterogeneity in data across the regions and over the time period, this study 
applies the Method of Moments Quantile Regression (MMQR) to investigate the panel 
dataset. The major findings of this study reveal that innovation propels export diversifi-
cation in the Russian regions under different macroeconomic scenarios, where the role 
of innovation is pivotal at the middle to highest quantiles. This study also observes that 
Russia’s entry into the WTO platform propels innovation-led export diversification of 
the country. Additionally, this study observes a strong magnitude of innovation- export 
diversification dynamics in the Russian regions with high business potential. Moreover, 
this study finds that the economic sanction imposed in 2014 enforces export diversifi-
cation through innovation in the Russian regions. The fresh insights that this research 
delivers might assist policymakers in adopting practical approaches to stimulate inno-
vation within the private sector and foster export diversification in the Russian regions.

Key words: innovation; export diversification; trade globalization; WTO; geopolitics; sanc-
tion; business potential; MMQR, Russia.
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1. Introduction
Russia enjoys a relatively small de-

gree of export diversification since hydro-
carbon dominates its export and govern-
ment income. The Federal Tax Service of 
the Russian Federation reports that, as of 
January 2020, more than 65 % of Russian 
exports are fuel and energy products [1] 
a study was made of its implications for en-
ergy and the economy of Russia. The dam-
age from the declining export of Russian 

fuel due to the acceleration of technologi-
cal progress (TP.

Russia is a major exporter, but its glob-
al competitiveness is mostly based on its 
mineral wealth because of its low volume 
of innovation and high-tech export [2, 3]. 
However, current geopolitical tensions and 
economic volatility drive Russia to prior-
itize export diversification [4, 5].

Rozhkova & Karaseva [6] state that 
innovation can play a critical role in 
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boosting export diversification in Russia. 
Zemtsov et al. [7] state that the aftermath 
of sanctions increased Russia’s reliance 
on innovation led economic diversity 
which eventually increased the innova-
tion spending over the years. Several stud-
ies stress on the importance of innovation 
in improving different macroeconom-
ic indicators. Innovations are seen as po-
tential avenues for expediting recovery 
from the economic downturns by facili-
tating the implementation of transforma-
tive technical advancements. The stand-
ard for a robust economy is established 
via the dynamic imbalance resulting from 
the actions of the innovator- entrepreneur. 
Considering the importance of innovation 
in reducing the reliance on resource- based 
export earnings, Russian federation has re-
cently improved their volume of innova-
tion across the regions.

However, significant disparities exist 
in performance between and within the re-
gions. Therefore, this study tries to investi-
gate to what extent innovation promotes ex-
port diversification in the Russian regions 
under different economic scenarios.

The motivation for investigating the 
impact of innovation in strengthening ex-
port diversification in the Russian region 
is driven by some theoretical and empiri-
cal propositions.

First, existing literature documents 
that export diversification determines 
the direction of economic and structural 
change that regions encounter, with strong-
er growth resulting from increased manu-
facturing exports [8–11].

Balavac & Pugh [12] state that in-
creased export diversity may lead to in-
creased production while also lowering 
sensitivity to external shocks and macro-
economic instability.

Ngassam [13] proposes that export di-
versification significantly reduces reliance 
on a single export product and mitigates the 
hazards associated with export concentra-

tion. Russian export is highly concentrat-
ed on natural resources.

Rosstat, the Federal Statistics of 
Russia reports that, in 2019, the total ex-
ports from Russia were made up of 30.3 % 
crude oil, 16.3 % refined oil, and 6.46 % 
petroleum gas.

Barinova et al. [14] state that only 
around 15 % of Russia’s net export is high-
tech products. Besides, just 0.5 % of global 
high-tech exports come from Russia.

Lopez et al. [15] state that export diver-
sification contributes to national economic 
well-being while innovation augments na-
tions’ global trade competitiveness [16].

Gokhberg et al. [17] state that despite 
receiving notable federal support, Russia’s 
level of innovation is still significantly low.

Dutta et al. [18] state that Russia 
placed 45 out of 132 nations in the Global 
Innovation Index for 2021 indicating its in-
significant engagement in innovative ac-
tivities.

Amidst this empirical debate, this 
study intends to explore the degree of con-
tribution of innovation in diversifying 
Russian export.

Second, prior studies find that acces-
sion to the WTO platform aids countries 
to augment trade diversification [19–21]. 
Export diversification deals with several 
bottlenecks like shortage of capital, barri-
ers to trade, and unsystematic risks. WTO 
membership offers different measures to 
help members lessen those hurdles.

Beverelli et al. [20] find that WTO 
minimizes unsystematic risks of the ex-
porters by facilitating diversification.

Gnangnon [22] states that WTO’s “Aid 
to Trade” scheme reduces the trade barriers 
for developing countries through negotia-
tions. Moreover, the “Trade facilitation” in-
itiative of the WTO remarkably reduces the 
trade costs of the exporters [23]. Russian 
accession to the World Trade Organization 
(WTO) has been a vital step for diversify-
ing export in its regions.
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Connolly [24] states that WTO mem-
bership might increase competitiveness in 
the Russian economy, encouraging eco-
nomic modernization, meaning reduc-
ing the country’s reliance on commodity- 
based trade. This resource- based status quo, 
however, doesn’t appear to be the path to 
Russia’s long-term economic development. 
Connolly [24] argues that WTO member-
ship can contribute to Russia’s economic 
modernization by providing transparent con-
ditions for trade and opportunities for in-
vestment. Eventually, this economic mod-
ernization can ensure trade diversification in 
the country. This study sees that extant stud-
ies offer convincing arguments regarding the 
role of WTO in the context of export diver-
sification in the Russian Federation.

However, there has been no substan-
tial empirical study that describes the role 
of WTO membership in the context of 
the innovation- export diversification nex-
us of the Russian regions. Therefore, this 
study endeavors to investigate if WTO 
membership has any influence on the in-
novation-led export diversification of the 
Russian regions.

Third, a credible investment climate is 
one of the major prerequisites to promote 
innovation and export diversification. The 
development of new export requires long-
term investments in innovative projects.

Freeman et al. [25] state that export 
diversification requires significant invest-
ment to set up new technologies for prod-
uct modification, distribution networks, and 
explore overseas markets. Besides, export-
ing companies need to maintain liquidity to 
bear the initial costs i. e., market research, 
information collection, and documentation. 
Financial institutions provide loans to those 
exporters as working capital or other finan-
cial instruments to mitigate exporters’ fi-
nancial constraints [26]. However, banks 
are typically risk averse and they provide 
loans based on the investment potential of 
the lending firms.

Gulzar et al. [27] argue that banks tend 
to invest in low-risk projects due to their in-
herent risk-averse attitude. Russian regions 
experience high levels of economic and fi-
nancial disparities. Therefore, attracting in-
vestment for export diversification for the 
companies depends largely on the invest-
ment climate of the regions they are located.

Tagoe et al. [28] using six case stud-
ies. Its findings, which confirm and extend 
the conclusions of previous studies, are in-
tegrated into a framework that explains the 
impact of FSL and the factors at work. The 
main financial challenge facing SMEs is 
access to affordable credit over a reason-
able period. This is determined by the fi-
nancing needs of SMEs and the action of 
investors. SME financing needs reflect their 
operational requirements, while the action 
of investors depends on their risk percep-
tion and the attractiveness of alternative in-
vestment (which affects their willingness 
to investstate that the business potential of 
the regions is shaped by strong public debt 
management, healthy macro- economic in-
dicators, available access to collateral, cor-
porate governance, and investor relations.

Alexandrov et al. [29] argue that the 
region’s existing social, economic, and 
political circumstances constitute a busi-
ness environment in which certain pro-
jects are deemed to be favorable for invest-
ment. Banks promote growth and diversity 
by facilitating businesses with the neces-
sary finances, but they examine the indus-
try’s economic scenario, business prospects, 
and its position in the regional and national 
economy before granting loans.

Considering the disparities in the in-
vestment potentials of Russian regions and 
the skeptical nature of banks in financing 
innovative projects it is prevalent to study 
the dynamics of innovation and export di-
versification under the preview of region-
al business potential of the Russian regions.

Fourth, economic sanctions are in-
creasingly being used by powerful nations 
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to force policy changes and demonstrate 
the intention to criticize transgressions of 
international rules. Several studies suggest 
that sanctions restrict the regular flow of 
trade and hinder economic growth [30–
32]. The Russia- Ukraine conflict began in 
March 2014 and prompted Western coun-
tries to impose economic sanctions on the 
Russian Federation which substantially im-
pacted the Russian economy [33–35].

Davis [36] states that sanctions largely 
affected Russian trade since they restrict-
ed Russia’s access to international fund-
ing, including government and private sec-
tor loans, as well as FDIs. Besides, western 
sanctions contributed to a reduction in oil 
prices, further straining the Russian budget 
and depreciating the ruble [37]. Meanwhile, 
some of the existing literature argues that 
sanctions affect target economies in the 
short run only. In the long run, countries 
can find newer markets and diversify trade 
in those new marketplaces.

Early & Peksen [38] argue that export-
ing countries under sanction can transfer 
their trade to neighboring countries that 
have economic networks with the sanc-
tioning countries.

Shakib et al. [39] propose that to tack-
le the complicated geopolitical situation, 
the imposition of sanctions, and the vol-
atility of prices for the main export goods, 
resource-rich countries like Russia might 
take advantage of export diversification.

Motivated by this debate, this study as-
pires to explore the effect of sanctions on 
the innovation- export diversification rela-
tionship of the Russian regions.

The aforesaid motivational arguments 
disclose that prior studies explored the dy-
namics of the innovation- export diversifi-
cation from several macroeconomic fronts. 
However, very few studies considered study-
ing the response of export diversification with 
regard to innovation in the Russian regions.

This study establishes its core research 
objective to assess the role of innovation in 

promoting export diversification in region-
al Russia. This study also aims at discover-
ing the impact of trade globalization, busi-
ness potential, and sanctions in promoting 
export diversification through innovation 
in Russian regions.

This study develops the following re-
search hypotheses:

H1: Innovation augments export diver-
sification in Russian regions.

H2: WTO accelerates export diversi-
fication in Russian regions through inno-
vation.

H3: Regional business potential in-
fluences innovation- export diversification 
nexus in Russia.

H4: Western Sanctions positively af-
fects innovation- export diversification nex-
us in Russian regions.

In this regard, this study considers data 
for Gross Regional Product per capita and 
total number of patents of the 66 Russian 
regions from 2009 to 2019. This study ap-
plies a modern econometric technique like 
the Quantiles via moments (MMQR) pro-
posed by Machado and Silva [40] to ad-
dress regional heterogeneity and poten-
tial endogeneity in the finance- economic 
growth relationship.

The originality of this research estab-
lishes the proposition that innovation pos-
itively spurs export diversification in the 
regions of Russia. Moreover, this study 
deserves profound academic attention be-
cause it reveals fresh intuitions regarding 
the influence of trade diversification, busi-
ness potential, and sanctions in measuring 
the role of innovation in export diversifi-
cation of market economies.

From the novelty perspective, this 
study contributes to the existing literature 
that focuses on the dynamics of innovation- 
export diversification from several aspects.

First, to the best of my knowledge, this 
study is the first to investigate the effect of 
innovation on export diversification in the 
context of Russian regions under different 
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macroeconomic scenarios like trade glo-
balization, investment potential and geo-
politics.

Second, the main estimation results re-
port that innovation tangibly contributes 
to export diversification in the Russian 
regions where the role of innovation is 
more pronounced in the middle and high-
est quantiles (moderate to most concentrat-
ed regions).

Third, this study discloses that Russia’s 
participation in WTO platform augments 
innovation-led export diversification of the 
country.

Fourth, this study observes a strong 
magnitude of innovation- export diversi-
fication dynamics in the Russian regions 
with high business potential.

Fifth, this study reveals that the eco-
nomic sanction imposed in 2014 signif-
icantly enforces export diversification 
through innovation in the Russian regions.

Moreover, from the control varia-
bles perspective, the findings of this study 
shows that Gross Regional Product per 
capita, employment, and natural resource 
rent adversely affect Russian export diver-
sification. Innovation in Russian regions 
is yet to reach the height of any advanced 
economies. Russian innovation inarguably 
depends on the financial development of 
the country and policy formulation of the 
Russian government.

The remainder of this paper is organ-
ized as follows: In section 2 this study dis-
cusses the existing literature and derives 
the research hypotheses on the impact of 
innovation on export diversification in re-
gional Russia under macroeconomic cir-
cumstances. Section 3 describes the data 
and variables, specification of model, and 
the method of econometric investigation. 
In Section 4 this study presents the investi-
gation results and in section 5 a discussion 
regarding those results is presented. This 
study is concluded by providing some pol-
icy measures in section 6.

2. Literature Review
This section presents a theoretical and 

empirical underpinning about how inno-
vation can affect export diversification un-
der different economic circumstances. In 
the first subsection, this study discusses 
how innovation spurs export diversifica-
tion. Then, this study discusses the role of 
WTO membership in export diversification 
through innovation. After that, this study 
discusses the importance of business po-
tential for export diversification through in-
novation. Finally, this study discusses the 
impact of sanctions on innovation- export 
export diversity.

2.1. Innovation and Export 
Diversification
The growth theory suggests that the 

endogenous promotion impact of inno-
vative development can drive economic 
growth without the need for external pres-
sures [41]. As economic globalization pro-
gresses, innovation- driven exporting has an 
ever-greater role in driving economic ex-
pansion [42]. A growing body of research 
on the introduction of new exports at the 
national level stresses the significance of 
export diversification in lowering uncer-
tainty, minimizing exchange rate volatili-
ty, and avoiding negative economic exter-
nalities [43].

Sarin et al. [9] state that export diver-
sification can help economies to reduce in-
consistencies in export earnings and drive 
economic growth.

Herzer & Nowak- Lehnmann [44] state 
that export diversification serves as a distri-
bution mechanism to transfer profits from 
the resource- based industries to the other 
sectors of the economy, forming a steady 
future cashflow base and regional equity.

Alaya [45] proposes that export diver-
sification leads to stable foreign exchange 
revenue, job creation, improved production 
capacity, and economic growth. Meanwhile, 
prior literature that discusses the drivers of 
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export diversification focuses on the signif-
icance of productivity and innovation for 
a successful entrance to the global export 
market landscape [46].

Melitz [47] finds that firms with great-
er productivity tend to export more than 
then firms that are less productive.

Bernard et al. [48] finds that exporting 
companies are more engaged in innovation 
than non-exporting companies.

Faiazova [49] finds innovation and ex-
port carries a synergetic association. She ar-
gues that innovations allow exporting firms 
to diversify their exports.

Song et al. [50] also find that inno-
vation minimizes export concertation in 
China. However, some prior literature ar-
gues that there is no evidence of a signifi-
cant relationship between innovation and 
export diversification [51]. Amidst these 
contrasting outcomes from the previous 
research, this study considers investigat-
ing the dynamics of the innovation and 
export diversification relationship in the 
Russian region on the basis of following 
hypothesis.

H1: Innovation augments export diver-
sification in Russian regions.

2.2. Innovation and Export 
Diversification: The role of trade 
globalization
The World Trade Organization (WTO), 

the apex body of global trade affairs 
emerged in the 1990s with the agenda of 
promoting trade, minimizing barriers and 
conflict of international trade [52].

Rose [53] in his seminal work argues 
that WTO plays no significant role as the 
advocate of bilateral trade. Later, a good 
body of literature tried to corroborate or 
overrule his argument.

Subramanian & Wei [54] argue that 
WTO mostly benefits developed econo-
mies only.

Tomz et al. [55] argue that Rose [53] 
excluded many economies which were the 

de facto WTO members enjoying equal 
rights and responsibilities and such exclu-
sion makes WTO’s role in trade expansion 
biased.

Paul [56] finds that India imported 
more than double after getting the WTO 
membership while the effect of WTO mem-
bership on China’s international trade is in-
conclusive and insignificant. Meanwhile, 
recent studies reveal that WTO member-
ship works as a strong determinant for ex-
port diversification.

Felbermayr & Kohler [57] finds that 
WTO membership promotes export diversi-
fication by minimizing export risks arising 
from idiosyncratic shocks. Diversification 
of export requires product variation which 
requires some fixed costs for information 
acquisition, technology, and labor acquisi-
tion. Besides, trade and customs formali-
ties are also considered fixed costs that the 
exporters must bear before exporting [58]. 
These fixed costs bar exporting firms to 
penetrate new markets and diversify their 
export [59]. However, the Trade facilita-
tion scheme of the WTO remarkably re-
duces trade costs [23]. Such initiative sig-
nificantly lessens exporters’ fixed costs and 
creates new export avenues [60].

Dong [19] argues that trade facilitation 
also has an intensive and extensive margin 
effect on trade.

Dutt et al. [21] find that WTO mem-
bership improves the extensive margin of 
exports, meaning WTO membership sig-
nificantly impacts the extensive margin of 
export trade.

Gnangnon [22] finds that the Aid for 
Trade program of WTO is favorable to ex-
port diversification, and scaling up this pro-
ject might aid participating economies to 
diversify their products and integrate them 
into the international trade landscape.

Based on these academic shreds of ev-
idence, this study tries to investigate the 
innovation- export diversification nexus 
corroborating the role of Russia’s acces-
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sion to WTO by framing the following hy-
pothesis.

H2: WTO accelerates export diversi-
fication in Russian regions through inno-
vation.

2.3. Innovation and Export 
Diversification: the role of business 
potential
Export diversification involves fre-

quent product revitalization through inno-
vation which requires firms to take long 
term projects. Long-term projects require 
extensive innovations to stay competitive 
in the export market and to meet this re-
quirement firms require bulk amount of 
funding [61]. Meanwhile, existing litera-
ture documents that businesses encounter 
shortage of capitals for different problems 
which functions as a bottleneck in their in-
vestment decisions [62].

Petryk et al. [63] propose that ensur-
ing a favorable regional business potential 
is crucial for assisting the local compa-
nies with required capital for their busi-
ness growth.

Tagoe et al. [28] using six case stud-
ies. Its findings, which confirm and extend 
the conclusions of previous studies, are in-
tegrated into a framework that explains the 
impact of FSL and the factors at work. The 
main financial challenge facing SMEs is 
access to affordable credit over a reason-
able period. This is determined by the fi-
nancing needs of SMEs and the action of 
investors. SME financing needs reflect their 
operational requirements, while the action 
of investors depends on their risk percep-
tion and the attractiveness of alternative in-
vestment (which affects their willingness 
to investstate that investment climate of 
the regions relies on the overall economic 
scenario, public debt management, access 
to collateral, standard of corporate report-
ing and investor relations of the companies.

Meanwhile, the classical theories sug-
gest that financial institutions extend funds 

to companies based on their historical and 
future financial performances, specifical-
ly their risk and transaction cost-adjusted 
cash flows [64].

Rizkullah et. al. [65] and Gulzar et al. 
[27] find that banks are intrinsically preju-
diced towards investing in low-risk ventures.

Allen & Gale [66] also find that banks 
grant bulk credits by applying several 
risk-management tools which includes the 
scrutiny of the business potential of the 
projects in question.

King & Levine [67] state that banks 
contribute to the economic growth and 
diversity of nations as powerful financi-
ers. However, they are subjected to pro-
tect shareholders’ interest at the same time. 
Therefore, they tend to be skeptical about 
funding long-tern innovation. From this 
empirical discussion, it is observed that 
business potential is a vital prerequisite for 
firms to receive external financing innova-
tion for diversifying export.

This study intends to explore the dy-
namics of innovation and export diversifi-
cation of the Russian regions in the context 
of regional business potential considering 
the following hypothesis.

H3: Regional business potential in-
fluences innovation- export diversification 
nexus in Russia.

2.4. Innovation and Export 
Diversification: The role of 
sanctions
Sanctions become a powerful weapon to 

win over opponents in geopolitical conflict 
[68]. Existing literature finds that sanctions 
limit economic activities and significantly in-
crease the costs of doing business [69]. Due 
to the increased cost of economic activities, 
exporting industries under sanction experi-
ence revenue slumps which sometimes leads 
them to go bankrupt [70].

Onderco & van der Veer [71] argues 
that companies exposed to sanctions en-
counter turmoil only in the short term. They 
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conclude that the destiny of the sanctioned 
businesses, in the long run, relies mostly 
on their resilience to sanctions. Meanwhile, 
another strand of literature finds that sanc-
tions create opportunities.

Lektzian & Biglaiser [72] finds that 
sanctions might open up markets to new 
rivals or encourage domestic manufactur-
ers to grow through import substitution. 
Businesses respond to sanctions by shift-
ing their exports to neighboring market-
places which maintain close economic and 
political affiliations with the sanctioning 
nations [38].

Dreger et al. [73] find that countries 
with strong export diversification hardly 
get affected by sanctions in the long run.

Portela et al. [74] find that sanctions 
imposed on Russia in 2014 initially affect-
ed the Russian private sector, but the coun-
try resisted those embargoes in the long run. 
Western sanctions curb Russian oil export to 
European markets, but they diversify their 
export to alternative destinations such as 
Central and South Asian markets [75].

Gaur [76] argue that the sanctions of 
2014 enforced on Russia after its occupa-
tion of Crimea posed a limited impact on 
the country due to the stringent mitigation 
policies adopted by the Russian govern-
ment in response to those embargoes.

Ross [77] state that it is challenging 
for resource- abundant countries to diver-
sify export during a price surge. However, 
he finds that countries with economic sanc-
tions, i. e., Iran diversified their economies 
after the oil price shocks in the 1970s.

Seyfi & Hall [78] propose that sanc-
tions or any geopolitical tension led to 
export demand uncertainty, and to tackle 
this unforeseen event, highly concentrated 
economies should focus on diversifying ex-
ports to their allies. From the above empir-
ical works, this study finds mixed evidence 
about how economies respond to sanctions.

This study developed the following 
hypothesis to examine the relationship be-

tween innovation and export diversifica-
tion of Russian regions in the post-sanc-
tion scenario.

H4: Western Sanctions positively af-
fects innovation- export diversification nex-
us in Russian regions.

3. Data, model specification, and 
research method
3.1. Data
This study examines the influence 

of innovation on the export diversifica-
tion of the Russian regions. By following 
Vasilyeva et al. [79], Swathi & Sridharan 
[80], and Nieminen [81], this study con-
siders both Herfindahl Index and Theil in-
dices as the proxy for Export diversifica-
tion.

The indices employ annual data on 
97 export groups for each region to calcu-
late the Herfindahl and Theil indices that 
assess the extent of export concentration 
in Russian regions [82]. The higher value 
of the index indicates fewer export groups 
represented in a region, which corresponds 
to a lower degree of regional export diver-
sification.

Meanwhile, the term innovation incor-
porates several characteristics ranging from 
decision- making to framing legal structures 
of the companies, existing studies exten-
sively discussed about its appropriate meas-
ures [83–84].

Zemtsov et al. [7] state that innovation 
refers to the knowledge that creates new 
thecnologlies which are measured by the 
total number of patents. However, Hervas- 
Oliver et al. [85] argue that innovation con-
veys new knowledge regarding firms prod-
uct and process develpoments. The purpose 
of this study is not to differentiate between 
different forms of innovation rather to see 
the impact of innovation as new knowledge 
measured by patents in promoting export 
diversification.

Therefore, this study considers total 
patents as the measure of innovation by fol-
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lowing Pradhan et al. [86], Xin et al. [87] 
and Hsu et al. [88]. Following Shakib et al. 
[89] and Degles et. al [90], investment po-
tential index for the Russian regions pub-
lished by the Russian Credit rating agency 

“Expert RA” is considered for the proxy for 
Business potential.

Besides, For the proxy of trade glo-
balization and geopolitics, this study con-
siders both WTO membership by following 
Dong [19], Paul [56], and Tomz et al. [62]. 
Besides, this study considers Sanctions 
as dummy for geopolitics by following 
Besedeš et al. [68], Onderco & van der Veer 
[71] and Allen [91] to explore their role in 
innovation- export diversification nexus of 
the Russian regions.

From the control variable perspective, 
this study uses Gross Regional Product 
per capita, natural resources rent, and to-
tal number of employments in exploring 
the role of innovation in promoting export 
diversification (see for example, Vasilyeva 
et al. [79], Nieminen [81], and Elhiraika & 
Mbate [92]).

This study collected Data of 
66 Russian regions from the Federal sta-
tistical database of Russia and the official 
website of the Russian Treasury. This study 
omitted some regions from our dataset due 
to lack of data for those regions. Besides, 
we did not consider the data for Moscow 
city to avoid outlier issue. Regarding time 
period, this study considered data from 
2009 to 2019.

The reason for restricting the period 
up to 2019 is not to include a kind of struc-
tural that happened after the emergence of 
the Covid-19 pandemic and the subsequent 
special military operation in Ukraine.

The definition and the sources of data 
are presented in detail in Table 1.

3.2. Research Method and model 
specification
This study applies Machado & Silva’s 

[40] the “Method of Moments Quantile 

Regression” (MMQR) to address the heter-
ogeneous and the distributional properties 
over the quantiles within innovation, export 
diversification, GDP per capita, employ-
ment, trade globalization (WTO), business 
potential and sanctions in Russian federa-
tion.

Koenker & Bassett [93], and Canay 
[94] suggest that the conventional quan-
tile regression approaches deliver reliable 
estimates in the presence of outliers. They 
conclude that these regression methods are 
suitable when the conditional means of two 
variables have an insignificant association 
but conventional quantile regressions for 
panel data do not consider the possibility 
of unobserved heterogeneity of the cross- 
sections [95].

Koenker [96] propose that the MMQR 
estimates the effect of covariance within the 
drivers of export diversification and its con-
forming conditional heterogeneous effect 
which reveals their explicit relationship. He 
concludes that the MMQR approach pre-
sents the overall characteristics of the data-
set unlike the traditional approaches which 
presents the changed mean only.

Khan et al. [97] state that the MMQR 
approach tackles potential endogeneity 
of the descriptive variables. Besides, this 
method can be applied in conditions where 
specific effect accommodates the dispari-
ties of panel data. Moreover, this method 
takes into account the asymmetries in loca-
tions and generate effective intuition about 
the non-crossing quantile estimations.

Machado & Silva [40] argue that the 
MMQR method addresses the heterogene-
ity Issue unlike the fixed effects which are 
not capable of tackling it. The presenta-
tion of heterogenous coefficients proves the 
ability of MMQR method in fixing hetero-
geneity problem of the dataset. Therefore, 
considers the MMQR estimation method 
for testing the research hypotheses. The 
conditional quantiles Qy � X� �  estimates 
of the proposed econometric model under 
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Table 1. Definition of the variables and sources of data

Variable Definition Source

EHHI Herfindahl- Hirschman Index (HHI) as a proxy 
for Export Diversification

Vasilyeva et al. [82]

ETHEIL Theil Index as a Proxy for Export Diversification Vasilyeva et al. [82]

ETHEILW The intensive margin of the Theil Index as 
a proxy for intra- regional Export Diversification

Vasilyeva et al. [82]

ETHEILW The extensive margin of the Theil Index as 
a proxy for inter- regional Export Diversification

Vasilyeva et al. [82]

LINNO Log of total patents in the Russian region 
(in units)

https://rosstat.gov.ru/
statistics/science

LGRPPC Log of Gross Regional Product per capita (in mil-
lion rubles)

https://rosstat.gov.ru/
statistics/accounts

LNRR Log of Mineral Resources Extraction Tax Official website of the 
Russian Treasury (roskazna.
gov.ru)

LEMPL Log of the total employment in Russian regions https://rosstat.gov.ru/labour_
force

INPOT The Annual index of investment potential for the 
Russian regions

https://www.raexpert.ru/

WTO Dummy for World Trade Organization member-
ship of the Russian Federation

SANC Dummy for Western sanction over Russian 
Federation

different locations and scales are present-
ed with the following equation:

 Y X Z Uit i it i it it� � � �� �� � � �' ' . (1)

Here, the probability P Zi it� �� �� '
� � � � �0 1, , ', , '� � � �  are the constraints 
that need to be estimated. The individu-
al i fixed effects are specified as � �i i,� � , 
i = 1, …, n and k vector of known compo-
nents of X is represented by Z, which are 
divergent modifications with constituent l 
stated below:

 Z Z X l kl l� � � �, , ...,1 . (2)

Xit is independently and equally dis-
tributed for any fixed i and also, over time 

t. Uit is also independently and equally dis-
tributed among individuals i through time t 
are superfluous to Xit and are uniformed to 
complete the moment conditions. Equation 
(1) derives the following:

 
Qy i� � � �

� � �

X

X Z q
i

it it

� � � � � � �
� � � �' '

. (3)

Where Xit is the vector of independent 
variables and Qy(τ|X) adopts that the quan-
tiles in operations are dispersed to the de-
pendent variable Yit (Export Diversification) 
depending on the distribution (location) of 
independent variables Xit. The Individual 
(i) quantile (τ) fixed effect is confirmed by 
the scalar coefficient signified as 
� � � � �i � � � � � �i iq .

https://rosstat.gov.ru/statistics/science
https://rosstat.gov.ru/statistics/science
https://rosstat.gov.ru/statistics/accounts
https://rosstat.gov.ru/statistics/accounts
https://roskazna.gov.ru/
https://roskazna.gov.ru/
https://roskazna.gov.ru/
https://rosstat.gov.ru/labour_force
https://rosstat.gov.ru/labour_force
https://www.raexpert.ru/
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The modification of the intercept does 
not illustrate the sole effect against the OLS 
fixed-effects. These limitations do not ad-
dress the time variance and heterogeneous 
effect that diverge along the conditional 
distribution of the endogenous variables. 
The τ-the sample quantile shown by q �� �  
can be assessed by taking the optimization 
outcome shown in equation (15):

 minq p R Z qit it� ��� � ��� ' . (4)

Where p A AI A TAI� �� � � �� � �� �1 0

A �� �0  indicates the check function.
By applying the traditional condition-

al regression method, this study models the 
main MMQR equations as follows:

 

QEDit
�

� � � �

� �

� �

X

q

LINNO

LGRPPC

it

i i

i i t

i i

� � �
� � � � � �� � �
� � � �

� � �
1

2

,

,,

,

,

' .

t

i i t

i i t

it

LNRR

LEMPL

Z q

�

� � � �

� � � �

� � � �

� �

� �

� � �

3

4

 (5)

In this equation, this study considers 
export diversification (ED) as the depend-
ent variable, and the log of patents (LINNO) 
as the independent variable. This study fur-
ther considers the log of Gross Regional 
Product Per capita (GRPPC), log of natu-
ral resources rent (LNRR), and log of total 
employment (LEMPL) as the control var-
iables. In the model, the “i” indicates re-
gion, and “t” indicates time. Moreover, “α” 
and “β” refer to intercept and parameters 
respectively, and “ε” refer to the error term.

This study further explores the role of, 
Business Potential, Trade globalization, and 
Sanctions in the innovation- export diversi-
fication nexus in regional Russia by mod-
eling the equations (6), (7), and (8) as fol-
lows:
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In equation (6), in addition to our main 
model, this study takes trade Globalization 
(WTO) as the dummy variable to check 
its role in the relationship between inno-
vation and export diversification in the 
Russian Region. In Equations (7) and (8), 
This study uses the investment potential in-
dex as a proxy for business potential and 
Sanctions of 2014 as the dummy variable 
for sanctions to see their effects in the main 
model.
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4. Analysis of Results
4.1. The Descriptive Statistics
This study commences the empirical 

investigation with the presentation of de-
scriptive statistics of the dataset used in this 
research. The standard deviations shown in 
Table 2 include standard deviation for both 
spatial (between) and over time (within).

Given the proxies for export diver-
sification, this research detects a higher 
scale of spatial standard deviation, which 
favors the higher disparities in the eco-
nomic indicators among Russian regions, 
which eventually necessitates the appli-
cation of the quantile method (MMQR) 
for the regression analysis. The empiri-
cal results approve that regions in Russia 
are widely dispersed in terms of econom-
ic growth, natural resource rent, and em-
ployment. The standard deviation for in-
novation shows low disparities across the 
regions and over the time.

Therefore, this study presumes that 
most of the regions experience equal levels 
of innovation. However, the standard devia-
tion (within) for innovation shows the low-
er pace of innovation in Russian regions.

4.2. Main Analysis
The quantile regressions differentiate 

all the quantiles according to the depend-
ent variable (Herfindahl and Theil index). 
Since the concentration indices are used as 
proxies for export diversification, the re-
gions with the most diversified exports fall 
into the lower to the lowest quantiles (Q10–
Q30), while the regions with the least di-
versified exports go into the higher to the 
highest quantiles (Q70–Q90). This research 
also separates areas with a medium level of 
export diversification, which are classified 
as medium quantiles (Q40-Q60).

In table 3 the distribution of regions 
according to the quantiles are presented.

4.2.1 Innovation- Export 
diversification nexus in Russian 
Regions
Table 4 represents the estimation of the 

main model (Eq. 9) of this study. The table 
report that the coefficient of innovation is 
negative and significant for quantiles 10 
through 90 indicating that an increase in 
the amount of innovation increases the di-
versification in all regions at all quantiles.

Table 2. Descriptive statistics

Variable Mean Std. Dev. Min Max Observations

EHHI overall 0.333519 0.214769 0 0.994489 N = 726

between 0.191613 0.084722 0.85927 n = 66

within 0.099582 −0.02791 1.0722 T = 11

ETHEIL overall 2.797823 0.720686 0 4.55349 N = 726

between 0.632984 1.404445 4.224461 n = 66

within 0.352485 1.048311 5.601801 T = 11

ETHEILB overall 0.529293 0.383747 0 2.089804 N = 726

between 0.347433 0.036371 1.649738 n = 66

within 0.167981 −0.1967 1.210217 T = 11

ETHEILW overall 2.26853 0.672971 0 4.004893 N = 726

between 0.597709 1.273247 3.665132 n = 66

within 0.317115 0.974562 4.705683 T = 11
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Variable Mean Std. Dev. Min Max Observations

LINNO overall 1.537496 0.302614 −0.36651 2.096038 N = 523

between 0.303299 0.585258 2.038187 n = 66

within 0.083277 0.585724 1.894176 T = 7.92424

LGRPPC overall 11.99664 0.48855 10.9588 14.02869 N = 725

between 0.475935 11.12237 13.88054 n = 66

within 0.122409 11.62855 12.34721 T = 10.9848

LNRR overall 18.39713 1.979089 10.51867 23.86452 N = 709

between 1.926018 11.63906 23.24658 n = 66

within 0.478695 16.73944 22.02336 T = 10.7424

LEMPL overall 6.503226 0.73279 4.406719 8.14613 N = 726

between 0.736873 4.450536 8.106606 n = 66

within 0.03859 6.294799 6.645087 T = 11

INPOT overall 1.136329 0.97262 0.164 6.249 N = 726

between 0.974842 0.190455 5.903727 n = 66

within 0.093702 0.20942 1.539693 T = 11

WTO overall 0.727273 0.445669 0 1 N = 726

between 0 0.727273 0.727273 n = 66

within 0.445669 0 1 T = 11

SANC overall 0.545455 0.498273 0 1 N = 726

between 0 0.545455 0.545455 n = 66

within 0.498273 0 1 T = 11

Table 3. Russian regions according to the quantiles

Q10 Q20 Q30 Q40 Q50

Moscow
Smolensk
Bryansk
Ivanovo
Penza
Tver

Altai region
Nizhny 
Novgorod
Vladimir
Tambov
Chuvash
Omsk
Saratov

Voronezh
Sverdlovsk
Adygea
Kabardino- 
Balkarian
Samara
Kaluga

Mordovia
North Ossetia- 
Alania
Oryol
Rostov
Tula
Stavropol
Udmurtia
Volgograd

Kursk
Novosibirsk
Kirov
Ryazan
Krasnoyarsk
Yaroslavskaya
Leningrad
Chelyabinsk
Kaliningrad
Pskov

Table 2. Descriptive statistics (the end)
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Table 3. Russian regions according to the quantiles (the end)

Q60 Q70 Q80 Q90

Altai Republic
Krasnodar
Bashkortostan
Ulyanovsk
Perm
Karelia
Orenburg
Kurgan
Khabarovsk

Irkutsk
Amur
Mari El
Belgorod
Vologodskaya
Murmansk

St. Petersburg
Komi
Novgorod
Tatarstan
Kostroma
Buryatia
Khakassia
Belgorod

Lipetsk
Kemerovo
Sakha
Sakhalin
Kamchatka
Khanty- Mansi

Note: Authors creation

The spatial and time fixed effect for 
both Herfindal and Theil indices also 
confirms that innovation contributes to 
export diversification in Russian regions. 
Meanwhile, the control variables repre-
senting economic development, employ-
ment, and natural resource rent are found 
to be counterproductive for export diver-
sification. Both economic development 
and employment are found to decrease 
the diversification in all quantiles in the 
case of both indices. Though natural re-
source rent positively but insignificant-
ly contributes to the concentration in all 
quantiles in the case of the Herfindal in-
dex, it negatively and significantly aug-
ments export concentration in the case of 
the Theil index.

However, the magnitude decreases 
with the increase of the quantile suggest-
ing that for most diversified regions, the 
increase of the resource rent related to the 
new exploration affects the regional export 
concentration.

This study reports a positive and sig-
nificant effect of innovation on the exten-
sive and intensive margin of export di-
versification at all quantiles. The result 
confirms that innovation promotes both 
inter- regional and intra- regional export 
diversification in Russia. The natural re-
source rent is counterproductive to the ex-
tensive margin of export diversification 

confirming that the dependency of the 
Russian economy on the resources can 
harm diversification and impose higher 
risks to the Russian economy in the event 
of commodity price volatility and geopo-
litical turmoil.

Besides, this study finds that em-
ployment diversifies the inter- regional 
exports, whereas real GRP per capita 
significantly promotes inter- regional 
diversification at the most diversified 
regions (Q10-Q30) and contributes to 
intra- region concentration in the mid-
dle and highly concentrated regions 
(Q50-Q90). The 90th quantile compris-
es the regions, which specialize in hy-
drocarbon production (Khanty- Mansi 
Autonomous region) and precious metals 
and minerals extraction (The Republic 
of Sakha, Sakhalin region, Kamchatka 
Krai).

4.2.2 Innovation and export 
diversification: the role of WTO 
membership
Table 5 reports that the magnitude of 

the slope coefficients of innovation slight-
ly decreased compared to the results of the 
main model. It indicates that Russia’s in-
clusion in the WTO did not influence the 
innovation- export diversification nexus in 
the case of both the proxies of export di-
versification.



Journal of Applied Economic Research, 2023, Vol. 22, No. 4, 932–974 ISSN 2712-7435946

Mohammed Shakib

Ta
bl

e 
4.

 E
st

im
at

io
n 

fo
r t

he
 In

no
va

ti
on

- E
xp

or
t d

iv
er

si
fic

at
io

n 
ne

xu
s 

of
 R

us
si

an
 re

gi
on

s 
(c

on
si

de
rin

g 
H

H
I a

nd
 T

he
il 

In
de

x 
as

 
a 

pr
ox

y 
fo

r e
xp

or
t d

iv
er

si
fic

at
io

n)

H
H

I a
s E

D
lo

ca
tio

n
sc

al
e

Q
10

Q
20

Q
30

Q
40

Q
50

Q
60

Q
70

Q
80

Q
90

in
no

−0
.3

12
**

*
−0

.0
73

5*
*

−0
.2

17
**

*
−0

.2
35

**
*

−0
.2

52
**

*
−0

.2
67

**
*

−0
.2

91
**

*
−0

.3
15

**
*

−0
.3

43
**

*
−0

.3
84

**
*

−0
.4

46
**

*

(0
.0

51
6)

(0
.0

36
9)

(0
.0

39
7)

(0
.0

37
9)

(0
.0

38
1)

(0
.0

39
9)

(0
.0

45
3)

(0
.0

52
8)

(0
.0

63
3)

(0
.0

81
0)

(0
.10

9)

ln
em

pl
0.

08
04

**
*

0.
02

01
0.

05
44

**
*

0.
05

92
**

*
0.

06
39

**
*

0.
06

81
**

*
0.

07
46

**
*

0.
08

12
**

*
0.

08
88

**
*

0.
10

00
**

*
0.

11
7*

**

(0
.0

18
1)

(0
.0

13
0)

(0
.0

14
0)

(0
.0

13
3)

(0
.0

13
4)

(0
.0

14
0)

(0
.0

15
9)

(0
.0

18
5)

(0
.0

22
2)

(0
.0

28
4)

(0
.0

38
2)

lg
rp

cr
ea

l
0.

13
7*

**
0.

06
20

**
*

0.
05

68
**

*
0.

07
18

**
*

0.
08

61
**

*
0.

09
91

**
*

0.
11

9*
**

0.
13

9*
**

0.
16

3*
**

0.
19

7*
**

0.
24

9*
**

(0
.0

27
7)

(0
.0

19
8)

(0
.0

21
2)

(0
.0

20
3)

(0
.0

20
4)

(0
.0

21
5)

(0
.0

24
5)

(0
.0

28
5)

(0
.0

34
1)

(0
.0

43
8)

(0
.0

58
4)

ln
rr

0.
00

30
8

−0
.0

00
83

4
0.

00
41

5
0.

00
39

5
0.

00
37

6
0.

00
35

9
0.

00
33

2
0.

00
30

4
0.

00
27

3
0.

00
22

6
0.

00
15

7

(0
.0

05
27

)
(0

.0
03

77
)

(0
.0

04
07

)
(0

.0
03

88
)

(0
.0

03
89

)
(0

.0
04

06
)

(0
.0

04
60

)
(0

.0
05

36
)

(0
.0

06
44

)
(0

.0
08

22
)

(0
.0

11
1)

C
on

st
an

t
−1

.4
21

**
*

−0
.6

02
**

*
−0

.6
41

**
*

−0
.7

87
**

*
−0

.9
25

**
*

−1
.0

51
**

*
−1

.2
47

**
*

−1
.4

43
**

*
−1

.6
72

**
*

−2
.0

06
**

*
−2

.5
10

**
*

(0
.2

84
)

(0
.2

03
)

(0
.2

17
)

(0
.2

08
)

(0
.2

09
)

(0
.2

21
)

(0
.2

51
)

(0
.2

93
)

(0
.3

50
)

(0
.4

49
)

(0
.5

99
)

O
bs

er
va

tio
ns

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8



Journal of Applied Economic Research, 2023, Vol. 22, No. 4 932–974ISSN 2712-7435 947

Innovation- Export Diversification Nexus in Russian Regions: Does Trade Globalization, Business Potential and Geopolitics Matter?

TH
EI

L 
 

as
 E

D
lo

ca
tio

n
sc

al
e

Q
10

Q
20

Q
30

Q
40

Q
50

Q
60

Q
70

Q
80

Q
90

in
no

−1
.1

98
**

*
−0

.0
38

4
−1

.14
2*

**
−1

.1
57

**
*

−1
.16

9*
**

−1
.18

2*
**

−1
.1

97
**

*
−1

.2
10

**
*

−1
.2

24
**

*
−1

.2
38

**
*

−1
.2

64
**

*

(0
.14

7)
(0

.0
86

7)
(0

.17
6)

(0
.1

59
)

(0
.14

9)
(0

.14
5)

(0
.14

6)
(0

.1
54

)
(0

.16
8)

(0
.18

6)
(0

.2
27

)

ln
em

pl
0.

30
3*

**
0.

00
51

7
0.

29
5*

**
0.

29
7*

**
0.

29
9*

**
0.

30
1*

**
0.

30
3*

**
0.

30
5*

**
0.

30
6*

**
0.

30
8*

**
0.

31
2*

**

(0
.0

56
9)

(0
.0

33
6)

(0
.0

68
1)

(0
.0

61
7)

(0
.0

57
9)

(0
.0

56
1)

(0
.0

56
7)

(0
.0

59
7)

(0
.0

65
1)

(0
.0

72
1)

(0
.0

87
9)

lg
rp

cr
ea

l
0.

28
0*

**
0.

23
6*

**
−0

.0
67

0
0.

02
41

0.
10

2
0.

17
7*

*
0.

27
1*

**
0.

35
2*

**
0.

44
1*

**
0.

52
6*

**
0.

68
4*

**

(0
.0

89
3)

(0
.0

52
7)

(0
.10

7)
(0

.0
96

2)
(0

.0
91

1)
(0

.0
89

1)
(0

.0
90

6)
(0

.0
94

8)
(0

.10
3)

(0
.11

4)
(0

.14
1)

ln
rr

0.
05

81
**

*
−0

.0
26

7*
*

0.
09

73
**

*
0.

08
70

**
*

0.
07

82
**

*
0.

06
97

**
*

0.
05

92
**

*
0.

05
00

**
0.

04
00

*
0.

03
03

0.
01

26

(0
.0

19
0)

(0
.0

11
2)

(0
.0

22
8)

(0
.0

20
6)

(0
.0

19
4)

(0
.0

18
8)

(0
.0

19
0)

(0
.0

20
0)

(0
.0

21
8)

(0
.0

24
1)

(0
.0

29
5)

C
on

st
an

t
−1

.7
94

**
−1

.8
48

**
*

0.
91

8
0.

20
6

−0
.4

04
−0

.9
89

−1
.7

21
*

−2
.3

57
**

−3
.0

51
**

*
−3

.71
8*

**
−4

.9
49

**
*

(0
.8

98
)

(0
.5

30
)

(1
.0

77
)

(0
.9

68
)

(0
.9

15
)

(0
.8

92
)

(0
.9

05
)

(0
.9

49
)

(1
.0

30
)

(1
.14

1)
(1

.4
04

)

O
bs

er
va

tio
ns

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

N
ot

e:
 S

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

; *
**

 p
 <

 0
.0

1;
 *

* 
p 

< 
0.

05
; *

 p
 <

 0
.1

.

Ta
bl

e 
4.

 E
st

im
at

io
n 

fo
r t

he
 In

no
va

ti
on

- E
xp

or
t d

iv
er

si
fic

at
io

n 
ne

xu
s 

of
 R

us
si

an
 re

gi
on

s 
(c

on
si

de
rin

g 
H

H
I a

nd
 T

he
il 

In
de

x 
as

 
a 

pr
ox

y 
fo

r e
xp

or
t d

iv
er

si
fic

at
io

n)
 (t

he
 e

nd
)



Journal of Applied Economic Research, 2023, Vol. 22, No. 4, 932–974 ISSN 2712-7435948

Mohammed Shakib

Ta
bl

e 
5.

 E
st

im
at

io
n 

fo
r t

he
 In

no
va

ti
on

- E
xp

or
t d

iv
er

si
fic

at
io

n-
 W

TO
 n

ex
us

 o
f R

us
si

an
 re

gi
on

s 
(c

on
si

de
rin

g 
H

H
I a

nd
 T

he
il 

In
de

x 
as

 
a 

pr
ox

y 
fo

r e
xp

or
t d

iv
er

si
fic

at
io

n)

H
H

I a
s E

D
lo

ca
tio

n
sc

al
e

Q
10

Q
20

Q
30

Q
40

Q
50

Q
60

Q
70

Q
80

Q
90

in
no

−0
.3

09
**

*
−0

.0
71

7*
*

−0
.2

15
**

*
−0

.2
32

**
*

−0
.2

51
**

*
−0

.2
64

**
*

−0
.2

88
**

*
−0

.3
11

**
*

−0
.3

41
**

*
−0

.3
77

**
*

−0
.4

39
**

*

(0
.0

51
7)

(0
.0

36
5)

(0
.0

40
5)

(0
.0

38
6)

(0
.0

38
8)

(0
.0

40
4)

(0
.0

45
6)

(0
.0

52
6)

(0
.0

64
0)

(0
.0

79
7)

(0
.10

8)

ln
em

pl
0.

07
75

**
*

0.
01

87
0.

05
31

**
*

0.
05

75
**

*
0.

06
23

**
*

0.
06

60
**

*
0.

07
21

**
*

0.
07

80
**

*
0.

08
58

**
*

0.
09

55
**

*
0.

11
2*

**

(0
.0

18
0)

(0
.0

12
8)

(0
.0

14
2)

(0
.0

13
5)

(0
.0

13
5)

(0
.0

14
1)

(0
.0

15
9)

(0
.0

18
3)

(0
.0

22
3)

(0
.0

27
8)

(0
.0

37
7)

lg
rp

cr
ea

l
0.

14
3*

**
0.

06
54

**
*

0.
05

82
**

*
0.

07
36

**
*

0.
09

04
**

*
0.

10
3*

**
0.

12
4*

**
0.

14
5*

**
0.

17
2*

**
0.

20
6*

**
0.

26
2*

**

(0
.0

28
2)

(0
.0

19
9)

(0
.0

22
0)

 (0
.0

21
0)

(0
.0

21
1)

(0
.0

22
2)

(0
.0

25
1)

(0
.0

28
9)

(0
.0

35
2)

(0
.0

43
8)

(0
.0

59
4)

ln
rr

0.
00

34
7

−0
.0

00
63

7
0.

00
43

0
0.

00
41

5
0.

00
39

8
0.

00
38

6
0.

00
36

5
0.

00
34

5
0.

00
31

9
0.

00
28

6
0.

00
23

1

(0
.0

05
23

)
(0

.0
03

70
)

(0
.0

04
12

)
(0

.0
03

92
)

(0
.0

03
93

)
(0

.0
04

08
)

(0
.0

04
59

)
(0

.0
05

30
)

(0
.0

06
45

)
(0

.0
08

05
)

(0
.0

10
9)

w
to

d
−0

.0
63

6*
*

−0
.0

31
2

−0
.0

22
9

−0
.0

30
3

−0
.0

38
3*

−0
.0

44
3*

*
−0

.0
54

5*
*

−0
.0

64
4*

*
−0

.0
77

4*
*

−0
.0

93
5*

*
−0

.1
20

**

(0
.0

27
5)

(0
.0

19
5)

 (0
.0

21
6)

(0
.0

20
6)

(0
.0

20
7)

(0
.0

21
5)

(0
.0

24
2)

(0
.0

28
0)

(0
.0

34
0)

(0
.0

42
5)

(0
.0

57
7)

 C
on

st
an

t
−1

.4
35

**
*

−0
.6

14
**

*
−0

.6
35

**
*

−0
.7

80
**

*
−0

.9
37

**
*

−1
.0

56
**

*
−1

.2
57

**
*

−1
.4

52
**

*
−1

.7
08

**
*

−2
.0

24
**

*
−2

.5
50

**
*

(0
.2

86
)

(0
.2

02
)

(0
.2

23
)

(0
.2

13
)

(0
.2

15
)

(0
.2

25
)

(0
.2

55
)

(0
.2

93
)

(0
.3

57
)

(0
.4

44
)

(0
.6

03
)

O
bs

er
va

tio
ns

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8



Journal of Applied Economic Research, 2023, Vol. 22, No. 4 932–974ISSN 2712-7435 949

Innovation- Export Diversification Nexus in Russian Regions: Does Trade Globalization, Business Potential and Geopolitics Matter?

TH
EI

L 
as

 
ED

lo
ca

tio
n

sc
al

e
Q

10
Q

20
Q

30
Q

40
Q

50
Q

60
Q

70
Q

80
Q

90

in
no

−1
.18

9*
**

−0
.0

41
4

−1
.1

28
**

*
−1

.14
4*

**
−1

.1
57

**
*

−1
.17

1*
**

−1
.18

6*
**

−1
.2

02
**

*
−1

.2
15

**
*

−1
.2

31
**

*
−1

.2
58

**
*

(0
.14

9)
(0

.0
87

6)
(0

.18
3)

(0
.16

6)
(0

.1
55

)
(0

.14
8)

(0
.14

8)
 (0

.1
55

)
(0

.16
6)

(0
.18

4)
(0

.2
23

)

ln
em

pl
0.

29
6*

**
0.

00
25

8
0.

29
2*

**
0.

29
3*

**
0.

29
4*

**
0.

29
5*

**
0.

29
5*

**
0.

29
6*

**
0.

29
7*

**
0.

29
8*

**
0.

30
0*

**

(0
.0

57
2)

(0
.0

33
6)

(0
.0

70
3)

(0
.0

63
6)

(0
.0

59
4)

(0
.0

57
0)

(0
.0

56
9)

(0
.0

59
6)

(0
.0

63
7)

(0
.0

70
8)

(0
.0

85
6)

lg
rp

cr
ea

l
0.

29
6*

**
0.

24
9*

**
−0

.0
68

8
0.

02
42

0.
10

8
0.

19
2*

*
0.

27
8*

**
0.

37
5*

**
0.

45
3*

**
0.

55
3*

**
0.

71
2*

**

(0
.0

91
7)

(0
.0

54
0)

(0
.11

3)
(0

.10
1)

(0
.0

95
4)

(0
.0

93
0)

(0
.0

93
3)

(0
.0

96
8)

(0
.10

3)
(0

.11
4)

(0
.14

0)

ln
rr

0.
05

91
**

*
−0

.0
26

4*
*

0.
09

77
**

*
0.

08
79

**
*

0.
07

90
**

*
0.

07
01

**
*

0.
06

10
**

*
0.

05
08

**
0.

04
24

**
0.

03
19

0.
01

50

(0
.0

19
0)

(0
.0

11
2)

(0
.0

23
4)

(0
.0

21
1)

(0
.0

19
8)

(0
.0

19
1)

(0
.0

19
1)

(0
.0

19
9)

(0
.0

21
2)

(0
.0

23
6)

(0
.0

28
7)

w
to

d
−0

.16
0*

−0
.10

2*
−0

.0
10

4
−0

.0
48

6
−0

.0
82

8
−0

.11
8

−0
.1

53
*

−0
.1

92
**

−0
.2

25
**

−0
.2

66
**

−0
.3

31
**

(0
.0

90
8)

(0
.0

53
4)

(0
.11

2)
(0

.10
1)

(0
.0

94
2)

(0
.0

90
7)

(0
.0

90
6)

(0
.0

94
7)

(0
.10

1)
(0

.11
2)

(0
.1

36
)

C
on

st
an

t
−1

.8
30

**
−1

.8
95

**
*

0.
94

8
0.

24
0

−0
.3

96
−1

.0
40

−1
.6

96
*

−2
.4

29
**

−3
.0

29
**

*
−3

.7
86

**
*

−5
.0

02
**

*

(0
.9

13
)

(0
.5

38
)

(1
.1

24
)

(1
.0

11
)

(0
.9

49
)

(0
.9

21
)

(0
.9

22
)

(0
.9

59
)

(1
.0

21
)

(1
.1

32
)

(1
.3

86
)

O
bs

er
va

tio
ns

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

50
8

N
ot

e:
 S

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

; *
**

 p
 <

 0
.0

1;
 *

* 
p 

< 
0.

05
; *

 p
 <

 0
.1

.

Ta
bl

e 
5.

 E
st

im
at

io
n 

fo
r t

he
 In

no
va

ti
on

- E
xp

or
t d

iv
er

si
fic

at
io

n-
 W

TO
 n

ex
us

 o
f R

us
si

an
 re

gi
on

s 
(c

on
si

de
rin

g 
H

H
I a

nd
 T

he
il 

In
de

x 
as

 
a 

pr
ox

y 
fo

r e
xp

or
t d

iv
er

si
fic

at
io

n)
 (t

he
 e

nd
)



Journal of Applied Economic Research, 2023, Vol. 22, No. 4, 932–974 ISSN 2712-7435950

Mohammed Shakib

Nevertheless, innovation promotes 
export diversification in all quantiles. In 
general, WTO membership drive export 
diversification in less diversified regions. 
It shows the negative and significant re-
sult at medium and highest quantiles which 
are confirmed both by estimation results 
for Herfindahl and Theil indices. Moreover, 
the magnitude of the slope coefficients by 
the WTO dummy aggravates to the high-
est quantiles, confirming that membership 
in the World Trade Organization stimulates 
export diversity in the most concentrated 
entities of the Russian Federation.

Meanwhile, according to the estima-
tion results for the intensive and exten-
sive margin of the Theil index, the most 
diversified and moderately diversified re-
gions (Q10–Q60) enjoyed the membership 
of Russia in WTO as it significantly pro-
moted inter- regional export diversity. The 
results for the within component indicate 
that intra- regional diversity was not sig-
nificantly spurred by the WTO member-
ship in all the quantiles. However, innova-
tion in general promoted inter- regional and 
intra- regional export diversification of the 
Russian Federation in the event of trade 
globalization.

4.2.3 Innovation and Export 
Diversification: the role of Business 
Potential
In Table 6, this study presents 

the result for the innovation- export 
diversification- business potential nexus 
with the Herfindahl index as proxy for ex-
port diversification. The table reports that 
the impact of innovation on export diver-
sification is positive and significant in the 
Russian regions (from Q10–Q90) where 
the business potential is higher. Besides, 
we see that the real GRP per capita and em-
ployment contribute to the export concen-
tration, while natural resource rent signif-
icantly promotes export concentration in 
the lower quantiles (Q10–Q30) only. On 

the contrary, the role of innovation is more 
pronounced in the most diversified regions 
(Q10–Q40) with lower business potential 
However, the magnitude of the coefficients 
of innovation in the low business potential 
regions is much lower compared to the re-
gions with high business potential.

Meanwhile, in the case of the Theil 
index as a proxy for export diversifica-
tion, this study confirms the results of the 
Herfindahl index.

In Table 7, this study reports that inno-
vation influences regional export diversifi-
cation at all the quantiles (Q10–Q90) where 
the business potential is high. Besides, we 
observe that the real GRP per capita and 
employment contribute to the export con-
centration, while natural resource rent in-
dicates a significant contribution to ex-
port concentration in the lower and middle 
quantiles only. On the other hand, in the 
regions with low investment potential, the 
effect of innovation on export diversity is 
pivotal only in lower and middle quantiles 
(Q10–Q50). Moreover, the sign of the slope 
coefficients is changed to positive in Q90 
suggesting a possible contribution to ex-
port concentration.

Besides, considering the extensive 
and intensive margin of the Theil index, 
this study reports that innovation pro-
motes inter- regional export diversification 
in regions with both high and low busi-
ness potential but innovation augments 
intra- regional export diversification on-
ly in the regions with high business po-
tential. We see that innovation influences 
inter- regional export diversification in all 
quantiles (Q10–Q90) in regions with both 
high and low business potential. However, 
we observe that the coefficients of inno-
vation are negative and significant in all 
quantiles (Q10–Q90) in the case of re-
gions with high business potential, indicat-
ing the significance of business potential 
for intra- regional export diversification 
in Russia.
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4.2.4 Innovation and export 
diversification: The role  
of sanction
In Table 8 we observe that, in the case 

of both the proxies of export diversification, 
the magnitude of the slope coefficients of 
innovation in all quantiles (Q10–Q90) de-
creased to some extent compared to the re-
sults of the main model (innovation- export 
diversification). It indicates that sanctions 
imposed on Russia in 2014 did not affect 
Russian innovation and export diversifica-
tion spree.

Nevertheless, innovation promotes 
export diversification in all quantiles. 
Moreover, the coefficients of the sanc-
tions dummy are significant and nega-
tive, which means that sanctions imposed 
on the Russian Federation enforce the 
regional export diversity. This study re-
ports that the regression results with the 
Herfindahl index as a proxy for export 
diversification reveal no significant ef-
fect of sanctions in the most diversified 
region (Q10) and the case of the Theil in-
dex as proxy regions in the lower quan-
tiles (Q10–Q30) report no significant ef-
fect of sanctions.

However, the effect of the sanction 
dummy is significant at medium and 
higher quantiles (Q20–Q90) in the case 
of the Herfindahl index but in the case of 
the Theil index, regions within Q30–Q90 
show a significant impact of sanction on 
export diversification in Russian regions. 
The magnitude of the coefficient increas-
es to the highest quantiles, which reflects 
that most concentrated regions, special-
izing in natural resource extraction, may 
diversify their regional export.

Table 9 reports the results for the in-
tensive and extensive margin of the Theil 
index.

The slope coefficients of the sanc-
tions dummy are significant in all quan-
tiles (Q10–Q90) contributing to the inter- 
regional export diversification. However, 

the sanctions have no significant impact 
on the intra- regional export diversity of 
the Russian regions. Nevertheless, inno-
vation in general augments inter- regional 
and intra- regional export diversification in 
Russian regions during the time of sanc-
tions of 2014.

5. Discussion
This study empirically shows a tangi-

ble relationship between innovation and 
export diversification within the Russian 
regions. The result also shows that in-
novation promotes both inter- regional 
and intra- regional export diversification 
in Russia. Besides, this study disclos-
es that membership in the World Trade 
Organization stimulates export diversi-
ty in the most concentrated regions of 
Russia.

This also study finds that the impact 
of innovation on export diversification is 
positive and significant in the Russian re-
gions where the business potential is high-
er. Moreover, this study shows that sanc-
tions imposed on Russia in 2014 did not 
affect the positive relationship between in-
novation and export diversification in the 
Russian region. Nevertheless, sanctions 
imposed on the Russian Federation are 
found to enforce regional export diversi-
ty. Meanwhile, the control variables repre-
senting economic development, employ-
ment, and natural resource rent are found 
to be counterproductive for export diver-
sification.

The main result supports the research 
hypothesis Н1 that assumed a positive re-
lationship between innovation and export 
diversification in Russian regions. The re-
sult supports prior literature like Mariev et 
al. [2], Sarin et al. [9], Carrasco & Tovar- 
García [10], Cirera et al. 2015 [11] and 
Dong & Zhou [46] who claim that inno-
vation is one of the key drivers for foster-
ing export diversification in resource based 
economies.
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The finding also supports hypothesis 
Н2 of this study showing that Russia’s 
entrance into the WTO platform promot-
ed their export diversification through in-
novation. Previous studies of Dong [19], 
Beverelli et al. [20], Paul [56], Dutt et al. 
[21], and Felbermayr & Kohler [57] also 
support this finding arguing that the ac-
cession to WTO platform can help coun-
tries diversify their export. However, 
Rose [53] disagree with the finding 
claiming that WTO has no significant 
role in promoting trade diversification. 
The finding also contradicts Subramanian 
& Wei [54] who argue that WTO mem-
bership benefits only developed nations 
in export diversification, not the devel-
oping ones.

This study proved the research hy-
pothesis Н3 revealing that the role of 
business potential in promoting export 
diversification positive and significant 
in case of Russian regions. The finding 
is supported by Leitner & Stehrer [62], 
and Petryk et al. [63], who also claim 
that a healthy business environment en-
courages diversification through inno-
vation. This study reveals that Russian 
regions having low business potential ex-
perience insignificant innovations for ex-
port diversification which is validated by 
King & Levine [67], Gulzar et al. [27], 
and Alexandrov et al. [29] who argue that 
exporting firms struggle with finances for 
export diversification through innovation 
because of their low and uncertain busi-
ness potential.

Finally, the result about the effect of 
sanctions on innovation- export diversi-
fication nexus supports hypothesis Н4 of 
this study showing that sanctions enforce 
export diversification through innovation 
in Regional Russia. This finding coin-
cides with the propositions of Lektzian & 
Biglaiser [72], Dreger et al. [73], Portela et 
al. [74], and Gaur [76] who state that sanc-
tions, though hinders export performence in 

the short run, creates opportunities for ex-
port diversification in the long run.

However, the finding diverges from 
the findings of Besedeš et al. [68], and 
Seyfi & Hall [78] who claim that sanctions 
deter economic activities by contributing to 
currency devaluation, inflation, and cross- 
border trade crises.

Meanwhile, the result of this study 
has some shortcomings that need to be ad-
dressed.

Firstly, the findings of the study may 
not reflect the most recent status of the 
innovation- export diversification nexus of 
the Russian regions because, the most re-
cent data could not be collected during the 
time of study.

Secondly, Russian economy has taken 
a different dimension thanks to the sanc-
tions of 2022. The result of this study does 
not reflect that dimension. Future research 
can be done taking the new data covering 
the sanctions of 2022 to further explore im-
pact of innovation on trade diversification 
considering the mediating role of geopolit-
ical issues like sanctions.

Third, the western sanctions of February 
2022 affected the country’s financial sector 
significantly. This study did not consider the 
role of financial sector in augmenting export 
diversification through innovation amidst 
this transformative landscape.

Future studies can be carried consid-
ering this research gap. In summary, this 
study argues that innovation plays pivotal 
role in accelerating trade diversification in 
Russian regions.

This study also claims that trade glo-
balization and business potential are two 
crucial stimulants for spurring export di-
versification in a transition economy like 
the Russian federation.

Finally, this study concludes that ge-
opolitical tension like sanctions can cre-
ate opportunities for diversifying trade into 
newer destinations and reduce future eco-
nomic shocks.
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6. Conclusion and policy 
implications
The contemporary market economic 

paradigm, financial turmoil, and geopo-
litical tensions require countries to signif-
icantly diversify their economies to stay 
competitive. Innovation, in this regard, can 
perform as a key stimulator for this eco-
nomic modernization. Russia is an emerg-
ing economy and relies heavily on hydro-
carbon earnings. Being a resource-rich 
economy, the country remains exposed 
to several external economic consequenc-
es. Therefore, establishing a non-resource- 
dependent and modernized economic en-
vironment by augmenting private sector is 
a prime development agenda.

In this connection, this study deals with 
investigating the role of innovation on ex-
port diversification under different macroe-
conomic scenarios of the Russian Federation 
that has been uninvestigated by the prior 
studies.

This study further considers exploring 
the impact of trade globalization, business 
potential, and Western sanctions in prolif-
erating export diversification through inno-
vation in Russia. This study analyzes the 
data for export diversification and the to-
tal patents (as a proxy for innovation) of 
the 66 Russian regions from 2009 to 2019 
Quantiles via moments (MMQR) taking into 
account the issues of regional heterogeneity 
and potential endogeneity within the dataset.

This study provides some fresh empir-
ical insights relating to the impact of inno-
vation on export diversification in widely 
disparate Russian regions.

First, this study finds that innovation 
in the Russian region tangibly accelerated 
the export diversification of the country. 
The result also shows that innovation pro-
motes both inter- regional and intra- regional 
export diversification in Russia.

Second, this study finds that Russia’s 
accession to the WTO network profoundly 
contributed to local export diversification 

through increasing market competition and 
creating niches for the incumbent exporters.

Third, this study reveals that Russian 
business entities located in regions with 
high potential for doing business engaged 
in more innovative activities for export di-
versification than their peers located in re-
gions having low business potential.

Fourth, this study finds that the 
Western sanctions of 2014 did not affect 
Russian export diversification of Russian 
regions. Moreover, this study shows that 
the magnitude of the relationship between 
innovation and export diversification in the 
post-sanction scenario is significantly fa-
vourable in almost all quantiles.

Fifth, the findings of this study shows 
that Gross Regional Product per capita, 
employment, and natural resource rent ad-
versely affect Russian export diversifica-
tion.

The findings of this research provide 
some significant policy implications con-
cerning the promotion of innovation to sup-
port regional export diversification.

First, to propel export diversification, 
the Russian government and the Russian fi-
nancial sector may undertake policies to ad-
just deposit and lending interest rates. With 
this initiative, the policymakers can encour-
age savings to mobilize more debt capital 
for the exporting businesses.

Second, the concerned authorities may 
decrease the lending rates to keep the demand 
for and supply of loan capital at equilibrium.

Third, loan policies need to be formu-
lated in a way that industries that take part 
in export diversification and make a tran-
sition towards semi-finished and manufac-
turing goods export receive sufficient cred-
it facilities.

Fourth, policy experts should make co-
ordinated efforts to establish a favorable in-
vestment climate in the Russian region to 
ensure enough supply of bank credit to the 
innovative sectors to augment export di-
versification.
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Взаимосвязь инноваций и диверсификации экспорта 
в российских регионах: имеют ли значение глобализация 

торговли, бизнес- потенциал и геополитика?
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имени первого Президента России Б. Н. Ельцина,  
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Аннотация. Российские регионы демонстрируют ограниченную степень дивер-
сификации экспорта в основном из-за подавляющего доминирования экспорта 
углеводородов и их последующего влияния на государственные доходы внутри 
регионов. Тем не менее в свете текущей геополитической напряженности и эконо-
мической неопределенности Россия вынуждена уделять приоритетное внимание 
диверсификации своего экспорта. На этом фоне в данной статье мы эмпирически 
исследуем, могут ли инновации в какой-то степени увеличить диверсификацию 
экспорта российских регионов, обосновывая значимость таких факторов, как гло-
бализация торговли благодаря вступлению России в ВТО, бизнес- потенциал на ре-
гиональном уровне и экономические последствия санкций 2014 г. Данные были со-
браны по 66 регионам России в период с 2009 по 2019 г. Учитывая значительную 
неоднородность данных по регионам и за длительный период времени, в данном 
исследовании применялась квантильная регрессия методом моментов (Method 
of Moments Quantile Regression, MMQR) на панельных данных. Основные резуль-
таты исследования показывают, что инновации стимулируют диверсификацию 
экспорта в российских регионах при различных макроэкономических сценариях, 
где роль инноваций является ключевой в среднем и высшем квантилях. В статье 
также обосновывается, что вступление России в ВТО способствовало диверсифи-
кации экспорта страны, стимулируемого инновациями. Кроме того, в данном иссле-
довании отмечается сильная динамика стимулируемой инновациями экспортной 
диверсификации в регионах России с высоким бизнес- потенциалом. Исследование 
также показало, что экономические санкции, введенные в 2014 г., обеспечили ди-
версификацию экспорта за счет инноваций в российских регионах. Полученные 
результаты исследования могут быть полезны при разработке практических под-
ходов к стимулированию инноваций в частном секторе и диверсификации экспор-
та в российских регионах.

Ключевые слова: инновации; диверсификация экспорта; глобализация торговли; 
ВТО; геополитика; санкции; бизнес- потенциал; MMQR; Россия.
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