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Abstract: An intensive movement of people, which is typical in areas with strong tourism industry, is perceived to provide numerous positive
externalities with regards to the diversity of cultures, ideas, and knowledge. Border regions act as natural contact zones experiencing the influx of
tourists across borders. The borderland is expected to benefit from their geolocation and intensive cross-border cooperation, acting as testing grounds
for external innovations. The article is designed to test the interdependence between the tourism industry and innovation activity in the borderland.
The study focuses on the western border regions of Russia, which is a highly divergent area in terms of socio-economic development and experiences
challenging times in the context of geo-economic turbulence after 2014. By using the statistical research method, the study develops on evaluating the
dynamics of indicators for tourism industry development and innovation activity. The eight-year period of 2012-2019 is applied for taking into
account the lag in innovation performance resulting from the positive externalities of tourism. Results show that the growth in tourism industry and
innovation activity of found in regions with intensive public expenditure on large-scale infrastructural projects.
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INTRODUCTION

There are numerous regions and countries around the globe whose socio-economic development depends on tourism. According to the
World Travel and Tourism Council (WTTC) annual report of 2020, the tourism industry contributes to 10.3% of global economy GDP and
acts as one of the world’s largest employment sectors supporting 330 million jobs as of 2019. The country level data suggests that individual
countries’ economic dependence on tourism reaches over 50% of GDP, e.g. Macau — 91.3%, Aruba — 73.6%, British Virgin Islands — 57.0%,
Maldives — 56.6%, US Virgin Islands — 55,5% (WTTC, 2020). Surely, the COVID-19 pandemic has affected the tourism industry, causing
many SMEs and even large businesses go bankrupt. The United Nations World Tourism Organization (UNWTO, 2021) reports of a
significant drop in international arrivals by 74% in 2020, predicting a long-lasting impact of the pandemic — the pre-pandemic level of
tourism activity is not expected before 2023. With that, the optimistic projections suggest a gradual recovery and an increasing growth of
domestic tourism after the lockdown (Assaf and Scuderi, 2020). Moreover, the resilient strategies of tourism are highlighting its complex
cross-industry nature and diversification spread on to (un)related variety of economy sectors (Roméo, 2020).

Most of the popular tourist destinations have developed regional clusters of related activities that boost the development of catering,
entertainment, wellness, crafts, cultural facilities, transportation, farming, education services and other complementary activities
(Sigurardottir and Steinthorsson, 2018; Vorobiova et al., 2019; Mauri and Turci, 2018). This cross-sectoral “fertilization” inevitably
increases economic resilience. The inflow of tourists facilitates entrepreneurship and favors the diversity of economic activities (Lejarraga
and Walkenhorst, 2013). While the correlation between tourism intensity and economic performance is extensively monitored and widely
documented, the interdependence between the tourism and innovation activity is far less studied (according to Gomezelj (2016), these are
only 12.4% of all published research on tourism). On the one hand, the innovation performance studies focus on the tourism industry itself.
These are predominantly incremental and adaptive innovations that improve certain attributes and functions but rarely create any disruptive
effect (Panfiluk, 2021). For instance, Branddo et al. (2019) note that innovation towards the tourism products is particularly relevant
considering the change in consumer behavior, thus, are responsive to modern customer expectations. Digitalization is one of the vivid
examples (Happ and Ivancs6né Horvath, 2020), starting from online and mobile bookings of hotels, travel tickets, and restaurants on to
customized offerings of travel packages. There is a global trend on consumer-driven and environmentally friendly innovations in tourism and
hospitality that cover the diversity of interrelated services and products combined in a single quality perception of a tourist about the
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destination and the local community (Pikkemaat et al., 2019). For the customer tourist experience is being composed of market offerings
(products and services) from multiple providers, the tourism industry is highly interested in developing the regional market along with other
“interwoven” economy sectors and the public environment (Hoarau, 2014).

On the other hand, the tourism is, therefore, found to be the trigger of regional innovation activity. Ozseker (2019) argues that the
configuration and the development trajectory of a local innovation system can be transformed by the tourism industry and the tourism
innovation systems (TIS). The TIS is defined as “...the parts and aspects of the economic structure and institutional set-up affecting learning
and innovation in tourism firms” (Sundbo et al., 2007: 93). The organizations in tourism destinations tend to be highly networked, forming a
“loosely articulated groups of independent suppliers linked together to deliver the overall product” (Scott et al., 2008: 171). Moreover,
Verreynne et al. (2019) clarified that tourism market does incorporate firms that are not limited to those generally classified as tourism firms
and expand to the related sub-sectors. Therefore, the innovation activity is facilitated by firms within and outside the tourism industry.

Of particular interest to this study is the role of tourism in driving the innovation activity of border regions. The regional development
strategies of the borderland inevitably focus on cross-border cooperation while balancing between the contact and barrier function of the
border (Kolosov et al., 2016). By focusing on international markets with a wide network of inter-organizational and cross-industry ties the
tourism industry companies can foster innovation and change (Branddo et al., 2018). The diversity of cultures, ideas, and knowledge
“spilling” over the border support the absorption of new technologies and innovation. The border regions could act as testing grounds
collecting the tacit knowledge and adopting the foreign-born innovations to the national institutional context (Mikhaylov et al., 2020). As
noted by Zach and Hill (2017), networking and boundary spanning favors the in-flow of new ideas, while close collaboration facilitates the
implementation and application of the shared knowledge. In recent years, the development of border regions via the implementation of cross-
border cooperation in tourism has received an increased attention (Nilsson et al., 2010; Raj¢akova and Svecova, 2013; Vaishar et al., 2013).
Scholars indicate that border areas are better aligned with the needs of tourists and are prompt to response with market-specific innovations
(Weidenfeld, 2018). Moreover, the international movement of people (and tourist mobility in particular) and temporary face-to-face
interactions between knowledge receivers (residents) and providers (tourists) is much more intensive at the border regions, where tourism
plays an essential role in disseminating knowledge and innovations (Weidenfeld, 2013). The study of Makkonen et al. (2018) presents the
classification of the cross-border knowledge flows, distinguishing between the intentional (knowledge transfer) and unintentional
(knowledge spillovers) knowledge sharing. The authors conclude that cross-border tourism can address the issues of peripherality by
achieving synergies with neighboring territories. In this paper we aim to analyze the co-development of both tourism and innovation activity
in the borderland based on empirical data from the western border regions of Russia. In the next section we describe the methodology for our
study and Section 3 provides our empirical results. The paper closes with some discussion and conclusions.

MATERIALS AND METHODS

The study area covers 15 western border regions of Russia, listed from north to south: Murmansk region, Republic of Karelia, Leningrad
region, St. Petersburg city, Pskov region, Kaliningrad region, Smolensk region, Bryansk region, Kursk region, Belgorod region, VVoronezh
region, Rostov region, Krasnodar region, Republic of Crimea, and Sevastopol (Figure 1). These regions are the contact zones with eight
countries: the European Union member states (Finland, Estonia, Latvia, as well as Lithuania and Poland in the case of exclave territory of
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Figure 1. The location of the study area (Source: developed by the authors)

The Federal State Statistics Service of the Russian Federation (Rosstat, URL: www.gks.ru) is used as a primary source of data. The
research design is structured into three stages: 1) Measuring the dynamics of institutional density — the number and diversity of tourism-
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related (Accommodation facilities, Sanatoriums and resorts, Travel agencies) and research-intensive (Research organizations, Share of
innovative organizations) organizations. The institutional density is determined as the primary indicator of the tourism industry development
and its possible impact on the regional economy; 2) Measuring the performance dynamics — the output of the tourism sector (Tourist
packages sold, People sent on tours, Persons placed in collective accommodation facilities, Persons placed in health resort organizations) and
the indicators of the innovation activity (Internal research and development costs, Technology development costs, Number of technologies
used, Volume of innovative products, Share of innovative products in GRP); 3) Measuring the relationship between tourism and innovation
activity using the average annual growth rate performance. The data archive depth covers eight years — from 2012 to 2019. Due to
inconsistency in the statistical data series the dates of individual indicator values were taken for the closest available dates. Therefore, some
values start from 2010 or 2011. The eight-years period considered ensures detection of both the long-term trends and the changes after geo-
economic turbulence started in 2014 after the geopolitical shocks at Ukrainian-Russian border.

The data on both tourism and innovation development is assessed in absolute values and analyzed via annual growth rates. The
comparison between tourism and innovation activity is provided via relation of the accounted average geometrical growth rates. Due to the
general lag period of implementing innovations, the formula used accounts for the indicators on innovation activity with a one-year lag as
compared to the tourism development (i.e. the time lag between industry and innovation is considered to be equal to 1 year):

| = Vo "Vt ’ W
T/VOH Vi

I — the index reflecting the relation of tourism development against innovation activity in the previous period; n — the number of
indicators accounted for tourism industry development; m — the number of indicators accounted for innovation activity development; vy, — the
annual growth rate of the ng, indicator on tourism industry in the year t; v,.; — the annual growth rate of the my, indicator on innovation
activity in the year t-1. The average indicator values are calculated for every region, for all the regions in the given year (to indicate the
general dynamic changes for all the western borderlands), for the whole period of 2011-2019 (related to 2010-2018), and for the period 2015-
2019 (related to 2014-2018) — in order to point out the specifics of this period after the beginning of geo-economic turbulence.

RESEARCH RESULTS

The institutional density of tourism industry and innovation activity

The statistical assessment of the institutional density of the western border regions of Russia in absolute values marks the general
congruence between the tourism industry and the innovation sector development of the most advanced regions. Not only Krasnodar
region as the center of coastal tourism at the South, but other regions with developed innovational environment are among the leaders of
tourism industry development (Figure 2). The prevailing role of St. Petersburg as both the ‘culture capital” of Russia and large science &
technology center is discovered as expected, but the development dynamics of organizations is independent: while the number of
sanatoriums and resorts is in decline, the number of travel agencies and accommodation facilities multiplies, that reflects the change of
the touristic profile of the city. This trend takes place against the background of reducing number of research organizations and the
declining share of innovative organizations in the recent years.

It is noticeable that both vectors of growing and reducing research and innovative organizations predominantly correspond the similar
dynamics found for travel agencies and in a lesser extent of accommodation facilities, sanatoriums and resorts.

The calculation of the composite index demonstrates that in most of the regions the development dynamics in the number of research
(knowledge-generating) and innovation (knowledge commercialization) organizations are generally in proportion with the tourism industry
dynamics — most values equal or are very close to 1. The multiplicative superior growth of tourism institutional density is noted in 2014-
2016, which is the period of the most geo-political tension at the western borderland of Russia, followed by the proportional co-development
of innovation sector with the two-year wave length oscillation (Table 1).

Year / Region 2012 2013 2014 2015 2016 2017 2018 2019 2012-2019 2015-2019
Murmansk region 1.15 0.90 0.85 1.09 1.01 1.43 0.93 0.91 1.02 1.06
Republic of Karelia 0.87 0.93 1.21 1.15 1.10 0.97 1.48 0.78 1.04 1.07
St. Petershurg 0.92 1.05 0.91 1.15 1.34 1.43 0.94 0.91 1.06 1.13
Leningrad region 1.02 0.93 111 1.09 0.84 1.33 1.02 1.08 1.04 1.06
Kaliningrad region 1.21 0.83 0.91 1.87 0.62 0.98 1.33 0.85 1.02 1.05
Pskov region 1.08 1.07 1.18 0.96 1.00 0.94 1.12 1.12 1.06 1.03
Smolensk region 0.94 1.06 0.96 1.07 0.76 1.10 1.09 0.99 0.99 0.99
Bryansk region 0.85 1.10 111 0.96 1.17 1.09 1.11 1.05 1.05 1.07
Kursk region 0.66 1.07 1.20 1.16 1.13 1.04 1.19 0.96 1.03 1.09
Belgorod region 0.92 1.32 0.91 1.10 0.70 1.22 1.07 0.90 1.00 0.98
Voronezh region 0.92 1.04 0.99 1.39 0.77 1.12 0.97 0.93 1.00 1.01
Rostov region 1.00 0.92 1.12 0.95 0.82 1.15 1.12 0.98 1.00 1.00
Krasnodar region 1.03 0.90 1.12 1.04 0.89 0.95 0.99 1.11 1.00 0.99
Republic of Crimea - - - - 2.24 1.25 0.88 1.19 1.31 1.31
Sevastopol - - - - 4.35 0.21 0.92 1.04 0.97 0.97
Average 0.96 1.00 1.04 1.13 1.07 1.01 1.07 0.98 1.03 1.05

Table 1. The interdependence of tourism and innovation sectors growth rates by institutional density (Data source: developed by the authors)

Note: the index is based on the following data: in the numerator are the growth rates of indicators — the number of travel agencies, the
number of collective accommodation facilities, the number of sanatorium-resort organizations; in the denominator are the growth rates of
indicators — the number of research organizations, the share of innovative organizations in the total number of organizations.

The most extensive growth of tourism industry in relation to innovation activity for the whole period is typical for St. Petersburg, Pskov
and Bryansk regions, and in the less extent for the Republic of Karelia and Leningrad region (the highest values for the Republic of Crimea is
due to its inclusion into Russian economic and legal system that caused the need for transformation of the previous regional system of
tourism business and its reorientation to Russian demand in the conditions of economic sanctions). The values of the indicator for the post-
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turbulent period are generally higher, that marks the trend to an active development of tourism. The only exception is Smolensk region, and
in Belgorod region the development of tourism is not as fast and intensive as the innovation growth of the region. It is noticeable that in the
last two years the value of indicator is below 1 in both northern and southern regions (except Krasnodar region). This recent trend can mark

the need for new impetus from innovation environment for the further qualitative growth of tourism industry.
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Figure 2. Institutional density dynamics of tourism and innovation activity (Source: developed by the authors)

The tourism sector performance and the innovation activity indicators

The performance indicators predominantly duplicate the picture of institutional density. There is a notable difference and a clearly
reflected division of function between recreational and healthcare tourism in the southern coastal regions against the historical and
cultural tourism in the north (including the ‘northern capital” of Russia — the Saint-Petersburg). The data also reflects the growing role of
Kaliningrad and Leningrad regions (Figure 3). The dynamics of expenditures on innovations, their use and production in comparison to
tourism industry performance indicate the lack of innovations in the Republic of Crimea and the need for modernization of its
infrastructure and development internal potential for creating and conducting the innovation adapted for the local use (Figure 4).
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Generally, there is less divergence in use of innovations than in their production and expenditures. This could indicate the lack of internal
financial and human resources in small regions needing the cross-regional technological projects with the territorial division of labor.
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Figure 3. Dynamics of tourism industry performance (Source: developed by the authors)

The index of output performance between tourism industry and innovation activity demonstrates a different picture (Table 2).

Year / Region 2012 2013 2014 2015 2016 2017 2018 2019 | 2012-2019 | 2015-2019
Murmansk region 2.01 1.16 0.38 0.39 1.54 1.44 1.29 0.86 0.98 0.99
Republic of Karelia 2.12 1.50 1.50 1.15 111 0.49 1.04 0.38 1.02 0.75
St.Petersburg 0.97 0.83 0.52 0.93 1.59 091 0.98 1.03 0.93 1.06
Leningrad region 1.01 1.16 0.45 0.89 1.20 1.80 0.74 1.12 0.98 1.10
Kaliningrad region 0.79 0.67 1.59 1.19 0.35 1.16 1.38 1.03 0.93 0.93
Pskov region 0.88 0.80 1.51 1.60 0.50 0.77 0.86 0.98 0.93 0.88
Smolensk region 0.89 091 0.82 0.63 1.05 1.16 0.71 1.36 0.91 0.94
Bryansk region 0.84 0.65 1.35 0.94 0.55 0.86 1.65 1.34 0.96 0.99
Kursk region 0.50 0.74 0.66 0.91 1.27 0.69 0.99 1.06 0.82 0.97
Belgorod region 0.96 0.83 0.92 0.63 1.19 0.53 0.82 0.92 0.82 0.78
Voronezh region 1.07 1.05 1.09 0.85 0.76 1.59 0.84 1.02 1.01 0.97
Rostov region 0.95 0.67 0.77 0.83 0.64 1.03 1.43 1.54 0.94 1.04
Krasnodar region 0.88 0.97 1.34 0.67 1.01 0.39 0.57 1.40 0.84 0.73
Republic of Crimea - - - - 0.95 0.67 1.38 1.29 1.03 1.03
Sevastopol - - - - - - - 0.74 0.74 0.74
Average 0.99 0.89 0.90 0.85 0.90 0.88 1.00 1.02 0.93 0.93

Table 2. The interdependence of tourism and innovation sectors growth rates by performance (Data source: developed by the authors)

Note: the index is based on the following data: in the numerator are the number of tourist packages sold to the population, the number of
people sent on tours, the number of people accommodated in collective accommodation facilities, the number of people accommodated in
sanatorium-resort organizations; in the denominator are the internal costs of research and development, technology development costs, the
number of technologies used, the volume of innovative products, the share of innovative products in the GRP. Most of the regions
demonstrate disproportion of the faster growth of innovation performance than tourism sector (except the Republic of Karelia and Voronezh
region, the high values for the Republic of Crimea and the lowest for Sevastopol are caused by the extremely low values of the primary
indicators and the short period of statistic monitoring). For the last 5 years, the proportion between the tourism and innovation activity was
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reached in St. Petersburg, Leningrad and Rostov regions. But in St. Petersburg and Rostov region such trend is mostly due to reduction in
innovation performance for the last years, rather than a coherent growth. It is also noticeable that the smallest ratio was in 2015, just after the
geopolitical crisis and sanctions have started, unlike the growth of the number of organizations in the same period (Table 1).
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Figure 4. Dynamics of innovation activity (Source: developed by the authors)

The relation of tourism growth to the expenditures on research and technologies was calculated (as such investments can give indirect
multiplicative effect for tourism development). This indicator duplicates the previous picture, as most of the regions invest in
technologies without multiplication in tourism (Table 3).

Note: the index is based on the following data: in the numerator are growth rates of the number of tour packages sold to the
population, the number of people sent on tours, the number of people accommodated in collective accommodation facilities, the number of
people accommodated in sanatorium-resort organizations; in the denominator are the growth rates of the technology development costs. The
main difference is the higher value of the indicator in 2015 (unlike in all other years) and its modest growth up to 2019. Generally, taking
into account the whole period, the investments into technological innovations do not correlate with the tourism industry. The situation
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changes in the recent years. The most extensive effect takes place in Leningrad and Kursk regions, and smaller one in St. Petersburg, Rostov
and Bryansk regions, and the Republic of Crimea; the advanced innovation development is observed in the Belgorod region.

Year / Region 2012 2013 2014 2015 2016 2017 2018 2019 | 2012-2019 | 2015-2019
Murmansk region 3.61 0.98 0.46 0.57 1.88 1.34 1.31 0.19 0.93 0.81
Republic of Karelia 2.66 2.53 2.73 2.46 0.67 0.16 1.22 0.70 1.19 0.74
Saint-Petersburg 0.68 0.87 0.44 0.86 1.57 0.78 1.06 1.09 0.86 1.04
Leningrad region 0.80 0.66 0.15 9.40 0.52 3.05 0.19 3.09 0.96 1.55
Kaliningrad region 1.10 0.34 1.21 1.75 0.19 0.36 3.28 2.06 0.88 0.95
Pskov region 0.66 0.48 1.55 2.15 0.72 0.31 1.53 0.87 0.87 0.91
Smolensk region 0.62 1.30 1.03 0.72 0.60 0.92 0.81 1.44 0.89 0.86
Bryansk region 0.73 0.55 1.26 1.60 0.79 0.57 2.06 0.82 0.94 1.04
Kursk region 0.28 0.65 0.33 1.71 4.05 0.48 1.17 0.84 0.82 1.26
Belgorod region 1.48 1.30 1.27 0.25 2.02 0.12 0.90 1.18 0.79 0.58
Voronezh region 0.44 1.37 0.92 1.16 0.73 1.49 0.60 1.10 0.91 0.97
Rostov region 0.86 0.29 0.80 1.04 0.49 1.02 1.50 1.67 0.84 1.06
Krasnodar region 0.39 0.39 0.80 3.22 0.98 0.59 0.22 4.04 0.82 1.11
Republic of Crimea - - - - 0.91 0.76 1.47 1.12 1.03 1.03
Sevastopol - - - - - - - 0.46 0.46 0.46
Average 0.84 0.74 0.80 1.40 0.88 0.62 0.99 1.09 0.89 0.96

Table 3. The interdependence of tourism industry growth to technology development costs (Data source: developed by the authors)

CONCLUSIONS

The study identified that the co-development of tourism and innovation activity in the western border regions of Russia is moderate.
There is the resonance and disproportion in terms of the institutional density of both activities that, however, follow the general economic
trends. The general growth in innovation production has not jet reflected in the extensive growth of touristic services, the externalities of
investments into research and technologies only starting to be noticeable in several regions in the recent years (Figure 5).
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Figure 5. The co-development of tourism industry and innovation activity (Source: developed by the authors)

It means that in the nearest future the growth of demand for innovations can be forecasted in the sphere of tourism, as it needs the
qualitative improvements for the further quantitative growth of production. The regions concentrated more on innovations rather than on
tourism (e.g. Belgorod and Kursk regions) can find the new possibilities for attracting touristic flows by implementing innovations to
develop infrastructure and create additional objects of interest. Moreover, this could increase the resilience of the regional economy due
to diversification and mutual reinforcement (Gorochnaya et al., 2020).
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The research has shown the deepening differentiation between regions. In this situation the newly involved into national
organizational and technological space regions of Crimea peninsula need the special attention for achieving stability and proportions in
their development, improving infrastructure with the high-scale use of new technologies. Not only the neighboring of central, but also the
regional organizations are to participate in this process. The smaller regions in the central zone of the western borderland need cross-
border integration to reach functional division of labor in hi-tech sector and activate knowledge spillovers and mutual investments, which
can help in enforcing the modest internal potential. The best situation of touristic development at the background of smaller innovative
growth is typical for Leningrad region, as it has the externalities of co-location with St. Petersburg and concentrates the parts of its city
agglomeration, so that the diffusion of innovations is faster and more intensive. The fact that in the most of regions the performance of
touristic sphere’s growth is disproportionally slow in relation to innovation one (at the background of parity of organizational growth)
marks the cumulative long-term lack of new technologies in touristic sector in the Russian peripheral regions.

They need the intensive and qualitative changes. This lack is partly compensated by the natural potential of the coastal territories and
the places of historical and cultural interest that attract tourists, but the further development of the sector needs the radical improvements
to gain and maintain national and global competitiveness.
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