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ABSTRACT

The article gives an overview on existing the incentives and barriers of innovation activity that the company forces with when it enters 
foreign markets. The main incentives are: communication with suppliers, foreign partners, and customers; economies of scale; 

fi nancing; the nature of the demand and the external economic conditions. Barriers are: competition; risks and costs associated with 
entering foreign markets; lack of fi nancing and information, qualifi ed personnel, government support; long payback period; technological 
lag and instability of the economic environment. Сountry analysis showed that the government is more profi table when it develops its 
own innovations rather than imports them. In countries with developed innovative strategy (Great Britain, Germany, USA, France, 
Japan, and Republic of Korea), the share of innovative industries in gross output and in export volume is signifi cantly higher than in 
countries with a development model. These countries have created an innovative culture in which all participants interact in the process 
of increasing the country's competitive advantage.

According to an econometric analysis conducted in the study, it was concluded that the Russian export indicator depends on the 
internal scientifi c developments, the costs for implementing high-tech innovations and the number of registered patents, and in 2020 
these indicators will develop with the same trend.
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1. INTRODUCTION

Today, in the context of globalization and accelerated 
technological progress, developing countries are beginning 
to catch up with developed economies and create difficult 
competitive conditions for them. 

Recently, we are able to see that the share of developing 
countries in global export is increasing faster than the share 
of developed countries. Moreover, developing countries are 
being highly ranked in the Global Innovation Index (Global 
Innovation Index, GII).

Innovation has become one of the key export factors. At 
the same time, technological innovations play an important 
role [Trachuk, 2013]. The current development of world 
trade and the international economy is closely related 
to the development of new production technologies, the 
creation of new products and the production of new types 
of products. These trends in the activities of a modern firm 
can be combined under one common name – innovations. 
There are two key factors that affect economic growth: 
the accumulation of capital that will allow to increase 
production and human resources in the future, and the 
development of technologies that will help to improve the 
productivity and efficiency of the company. In essence, the 
constant development of technologies implies the constant 
introduction of innovations. 

The purpose of this research is to study the impact of 
innovation on export performance. Therefore, it is important 
to trace the relationship between the level of innovation and 

export indicators in terms of factors identified and presented 
in the literature, and new factors that may have a significant 
impact on the innovation and economic development of the 
country.

2. THEORETICAL OVERVIEW 

The first researchers who began to associate export 
activity with the productivity and innovation of the enterprise 
were American scientists Andrew Bernard and Bradford 
Jensen [Bernard, Jensen, 2004 (1987-1992)]. They affirmed 
that the export boom that occurred in the United States at the 
end of the twentieth century was due to the depreciation of 
the dollar and the increased productivity and capability of 
American industry as a whole.

Figure 1 shows the relationship between export volumes 
and gross expenditure for research and development for 
the countries leading the global innovation index in their 
geographical region and in the Russian Federation. Surely, 
it is impossible to talk about the direct impact of investment 
in research and development on foreign trade, but there is a 
certain correlation between the indicators. This confirms the 
correctness of the arguments that innovative development is 
important not only for individual enterprises and industries, 
but also for the national and global economy as a whole.

In the literature on this subject, there are two fundamental 
hypotheses that explain the interconnection among the 
concepts of innovation, export, and productivity. 
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According to the self-selection hypothesis, firms with 
a high propensity for innovation are more productive and 
have well-organized production processes and management 
systems, and higher incomes, can afford the financial 
costs associated with entering foreign markets, such as 
licenses and permits for sales, market research, training and 
marketing. In this case, innovation is one of the factors that 
increases the overall productivity of the firm, reduces costs 
in the production of higher-quality products, which more 
likely allows it to enter foreign markets.

According to the learning-by-exporting hypothesis, firms 
in the process of exporting products to foreign markets 
acquire new experience from their foreign partners in 
conducting business, distributing and promoting products, 
and actively introduce technological innovations to maintain 
their market share and expand the area of influence. After 
entering foreign markets, companies have more incentives 
and opportunities to implement innovations, in particular 
organizational ones, which contribute to the positive effect of 
learning from international interactions. We can also say that 
exports and innovations are competitive investment projects, 
so companies that are already present in foreign markets do 
not have to invest in the development of innovations.

Despite the fact that the export learning effect hypothesis 

has less empirical support than the self-selection hypothesis, 
there are studies showing that these two hypotheses do 
not exclude each other's effects and are complementary 
[Trachuk, Linder, 2018]. In other words, more competitive 
firms enter international markets as a result of innovation, 
where they become more productive due to the export effect. 
In this regard, we can conclude that export activity leads to 
an increase in productivity, even taking into account the self-
selection effect.

There is a large layer of economic literature that covers 
the problem of interaction between exports and innovations 
both at the macro level and from the point of view of an 
individual firm (see, for example, [Trachuk, Linder, 2017a]).

Continuing to develop the study of the effect of the export 
boom in the United States, Bernard and Jensen, together with 
Jonathan Eaton and Samuel Courton [Bernard et al., 2003], 
hypothesized that factories are most likely to export due 
to their technological efficiency and, as a result, are more 
productive due to export activities. Based on the analysis 
of statistics of industrial American firms at the macro and 
micro levels, scientists have built a model showing the 
relationship between technological efficiency and exports, 
but large assumptions were made in the model due to the 
heterogeneity of plants (in size and scope of activity).

China R&D

China

the USA R&D

the USA R&DSweden R&D

Swedenthe Russian Federation

the Russian Federation R&D

Fig. 1. Comparison of the dynamics of world exports and the dynamics 
of gross research and development expenditures (mln. USD)

Source: compiled by the author based on data of https://data.worldbank.org/indicator/GB.XPD.
RSDV.GD.ZS and https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm.
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The next significant stage in the evolution of scientific 
views on the subject is a number of scientific works by 
American economist Professor of Harvard University Marc 
J.  Melitz. In the works "International Trade and Heterogenic 
Firms" [Melitz, 2005] and "Heterogenic Firms and Trade" 
[Melitz et al., 2012], he introduces a new concept – 
heterogeneity of firms, which explains their diversity in size, 
industry, and market segment. Based on the existing models 
of technology development, firm behavior, and economic 
characteristics, Melitz developed several new models that 
explain the impact of innovation on exports, depending 
on the size and characteristics of the firm's operation. The 
scientist concluded that oftentimes firms that generate the 
most profit can "push" less productive ones out of the market, 
and for the first time noted the possibility of a direct impact 
of innovation on the company's financial results.

One of the most cited authors of publications on this 
topic is the German scientist Joakim Wagner. In his research 
“Exports and productivity: A survey of the evidence from 
firm level data” [Wagner, 2005], he introduces the concept 
of technological productivity for the first time in terms of 
issue under consideration. Wagner brings forward the idea of 
technological choice and asserts that productivity growth in 
a country is not only a result of pushing inefficient firms out 
of markets, but also because trade liberalization promotes the 
use of more advanced technologies and increases the return 
on R&D costs. The success of innovation, technological 
efficiency and export activity of the firm, according to the 
author, also depends on its size and features of work. After 
conducting 45 microeconomic studies with data from 33 
countries for the period from 1995 to 2004, Wagner concluded 
that the development of innovation and productivity of the 
firm itself pushes it to enter foreign markets, while export 
activities do not encourage the company to develop.

In their research, German scientists Stefan Lachenmaier 
and Ludger Wößmann [Lachenmaier, Wößmann] analyzed 
the product life cycle in the framework of international 
trade models based on statistical data from German 
manufacturers and proved that innovation is the driving 
force in industrialized countries. At the same time, the effect 
of heterogeneity decreased in the country by 17% compared 
to previous studies.

In 2007, Melitz made a new assumption in his new 
scientific work [Melitz, Costantini, 2007]. Assuming that the 
main struggle between more and less productive companies 
occurs within the industry, he proved, based on the behavior 
of companies in different types of economies, that there are 
indeed many significant barriers to entering a new market, if 
it is already anchored by innovatively active companies that 
generate large profits.

For the first time, American economists Richard Harris 

and John Moffard focused on R&D in their work [Harris, 
Moffat, 2011]. They assumed that the relationship between 
expenditures for R&D and innovation has a certain impact 
on a firm's export activity, depending on the industry. The 
hypothesis was empirically supported. The authors note that 
state support for exporters should take into account industry 
characteristics in order to enable firms engaged in innovative 
activities to develop.

In 2012, when the Russian Federation joined the WTO, 
the issues of competitiveness of domestic firms became 
extremely acute. They also did not bypass the scientific 
community. Fredrik Wilhelmson and Konstantin Kozlov in 
their study [Wilhelmsson, Kozlov 2007] based on the census 
of Russian manufacturing firms in the period from 1996 to 
2000, prove that exporters are more productive than non-
exporters. Moreover, more productive exporters engaged in 
innovative activities choose the export market themselves. 
Maria Gorbunova and Tatyana Morozova in their research 
[Gorbunova, Morozova, 2012] affirm that the problem of 
competitiveness of Russian enterprises and their products 
has recently become sharply aggravated due to increasing 
pressure from foreign manufacturers on the domestic market 
of the Russian Federation. As a solution to the existing 
problem, they suggest the introduction of institutional 
mechanisms for coordinating activities, protecting interests, 
putting forward legislative initiatives, solving specific 
problems and overcoming barriers that arise when small 
innovatively active enterprises enter foreign markets.

Alexey Eroshkin and Dmitry Plisetsky in their work 
[Eroshkin, Plisetsky, 2012] note that the volume of 
innovation financing has a significant impact on the 
country's competitiveness in the world economy: the more 
states spend on research and development, the stronger their 
competitive position in the world. Based on the developed in 
Russia and abroad scientific approaches to assess the impact 
of innovations on the structure and dynamics of growth 
of the national economy, the authors made the following 
conclusions: large-scale investments in innovations and their 
active introduction to economic practice set a new quality 
of national economies growth, which is based on broad 
intellectualization of production, continuous improvement of 
management processes, as well as a rapid increase in human 
capital investment, the value of which is immeasurably 
increasing in modern conditions.

Hein Roelfsema and Yu Zhang in their research 
[Roelfsema, Zhang, 2018] assert that a company will be 
more effective if it is engaged in export and innovation 
activity at the same time than if it is doing one thing, even 
well. Based on an empirical analysis of 13,874 Chinese 
firms, it was concluded that the use of export training effects 
in emerging markets allows them to be innovators in the 
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domestic market, in addition, being more competitive by 
selling cheaper analogues of foreign products.

An important justification for the interdependence 
between innovation and export in the IT industry was made 
by Russian researcher Elena Bozheva [Bozheva, 2018]. 
Based on the analysis of the IT companies activities, it was 
proved that new IT exporters do not have a visible connection 
between the introduction of new products and technologies 
and the start of exports. The expansion and direction of 
exports have a significant impact on the innovative activity 
of organizations, while innovations do not always push the 
heads of IT companies to initiate export activities.

An empirical analysis of export and import indicators 
was made in [Adodina, 2013]. The study analyzes the 
hypothesis of Russia's insignificant share in the world 
market of innovative goods and services and the possibility 
of mathematical derivation of this hypothesis. The author 

has proved that with the indicators of innovations export 
and import, it is possible to track trends in Russia's trade 
turnover at the global innovation market, which means that 
it is possible to identify negative trends in this area in time 
and take measures to prevent or minimize them.

Thus, we can conclude that the main theoretical model 
applied in analyzing the learning effects of exports is the trade 
model of heterogeneous fi rms of Melitz and Bernard [Bernard et 
al., 1999; Melitz, 2003], which predicts that if more productive 
fi rms generate higher profi ts, they are able to bear the costs 
of entering foreign markets, resulting in a redistribution of 
the market in favor of more productive exporters, and all this 
leads to an overall increase in productivity.

In theoretical works, the complementarity of exports 
and innovations is justified, when one investment decision 
(export) becomes a condition for another investment decision 
(innovation), and vice versa. Complementarity is achieved 
mainly due to the fact that both exports and innovations 
serve as a potential way to obtain new knowledge, as well as 
due to the possible relationship between product and process 
innovations: often the company's decision to launch a new 
product on the market precedes the decision to start exporting, 
while subsequent export revenues allow the company to start 
more expensive process technological innovations and as a 
result — to increase productivity [Linder, Arsenova, 2016]. 

As a result of the complementarity of exports and 
innovations, the following hierarchy of firms is being 
formed: firms that simultaneously participate in exports 
and innovations are the most effective, followed by only 
innovators and only exporters, and on last place are firms 

Year
The RF 

export (mln. 
USD)

Volume of 
innovative 

goods, works, 
and services 
(mln. RUB)

Funding of science 
from the Federal 

budget (mln. RUB)

Internal research 
and development 
expenditure (mln. 

RUB)

Costs for 
technological 
innovations 
(mln. RUB)

Number 
of active 

patents (pcs.)

2013 524 698 35 944 434 355 921 699 870 904 561 254 891

2014 527 266 38 334 530 425 302 749 798 1 112 429 272 641

2015 497 834 41 233 491 437 273 847 527 1 211 897 292 048

2016 343 543 45 525 134 439 393 914 669 1 200 364 305 119

2017 285 772 51 316 283 402 722 943 815 1 284 590 314 615

2018 357 817 57 611 058 377 882 1 019 152 1 404 985 326 624

2019 449 617 68 982 627 420 472 1 028 248 1 472 822 341 662

Tabulation 1
Statistical data characterizing the modeled entity

Source: URL: https://www.gks.ru/folder/14477.

Tabulation 2
Output of regression analysis results

Regression statistics

Multiple R 0.964260627

R2 0.929798557

Normalized R2 0.578791342

Standard error 63158.97929

Observations 7

Source: compiled by the author based on table 1.
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that do not participate in either activity [Liu, Buck, 2007].

3. METHODOLOGY FOR ANALYZING 
THE MOST SIGNIFICANT FACTORS OF 
INNOVATION ACTIVITY AFFECTING 
THE EXPORT OF RUSSIAN COMPANIES 

Regression models are the best tool for analyzing, 
evaluating, and predicting economic growth, including 
identifying key factors that directly affect economic growth. 
Regression analysis is a method of modeling measured data 
and investigating their properties. The source data consists 

of a combination of values of the dependent variable and 
independent (explanatory) variables. The model parameters 
are configured so that the model best approximates the data. 
The approximation quality criterion is usually the standard 
error of the model. It is assumed that the dependent variable 
is the sum of the values of a certain model and a random 
value. Regression analysis is used for forecasting, analyzing 
time series, testing hypotheses, and identifying hidden 
relationships in data.

For analysis, the export indicator and indicators of 
innovation activity of the Russian Federation in the period 
from 2013 to 2019 were taken from the Rosstat website, and 
the export indicator was designated as an endogenous variable 

The RF 
export (mln. 

USD)

Volume of 
innovative 

goods, works, 
and services 
(mln. RUB)

Funding of 
science from 
the Federal 

budget (mln. 
RUB)

Internal 
research and 
development 
expenditure 
(mln. RUB)

Costs for 
technological 
innovations 
(mln. RUB)

Number of 
active patents 

(pcs.)

The RF export (mln. USD) 1.0000
Volume of innovative goods, 
works, and services (mln. 
RUB)

-0.4473 1.0000

Funding of science from the 
Federal budget (mln. RUB) -0.0429 0.0622 1.0000

Internal research and 
development expenditure 
(mln. RUB)

-0.6892 0.9137 0.1905 1.0000

Costs for technological 
innovations (mln. RUB) -0.5150 0.9165 0.3069 0.9561 1.0000

Number of active patents 
(pcs.) -0.6267 0.9440 0.2516 0.9900 0.9752 1,0000

Tabulation 3
Matrix of pair correlation coeffi  cients

Note. Factors whose correlation coeffi  cient with the Russian export index is greater than 0.5 are shown in bold.
Source: compiled by the author based on table 1.

Y Еi^ │Еi^│ │Еi^│/Yi

524,698.00 12 410.29013 12 410.29013 0.023652254

527,266.00 -35,652.82781 35 652.82781 0.067618295

497,834.00 45 944.94061 45 944.94061 0.09228968

343,543.00 -15,794.87984 15 794.87984 0.045976428

285,772.00 -6822.183439 6822.183439 0.02387282

357,817.00 -8901.43972 8901.43972 0.024877073

449,617.00 8816.100074 8816.100074 0.019608022

∑│Еi^│/Yi =0,297894571

Tabulation 4
Calculating model parameters using an approximation error

Source: compiled by the author based on table 1.
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(table 1). In this study, a multi-factor regression model is 
constructed with fi ve predictors, each of which is an indicator 
of innovation activity of Russian enterprises: the volume of 
innovative goods, works, and services, science funding from 
the Federal budget, internal research and development costs, 
technological innovation costs, and the number of active 
patents. Through the analysis, it will be revealed which 
factors have a signifi cant impact on the resulting indicator, 
and a forecast for this indicator will be made.

After analyzing the regression statistics of this sample, 
we note that the coefficient of determination is 0.9298 (table 
2), which allows us to draw the first conclusions about the 
high adequacy of the model and the significant influence of 
exogenous factors on the resulting variable.

Let's construct a matrix of pair correlation coefficients 
(table 3). The criterion for inferring high multicollinearity 
among exogenous variables is the >0.5 correlation coefficient 
for them. For inclusion into the regression model, we will 
select among the multicollinear factors those that have a 
greater influence on the resulting variable, i.e. those whose 
correlation coefficient with the indicator of Russian exports 
is larger. Thus, as a result of visual analysis, it is advisable 
to include three factors in the regression model: internal 
costs for research and development, costs for technological 
innovations, and the number of active patents.

We estimate the accuracy of the model parameters using 
an approximation error for the appropriateness of conducting 
subsequent analysis.

Calculate the approximation error using the formula:

Erel = = 5,412977.

Thus, the accuracy of the model is good, since the 
Еrel. is < 7%.

To make an accurate forecast, it's required to test 
the data for the presence or absence of autocorrelation. 
Autocorrelation of the random component violates the third 
prerequisite of normal linear regression, which assumes that 
there is no systematic relationship between the values of the 
random component in any two observations. Autocorrelation 
of deviations is most often observed when the econometric 
model is based on time series. If there is a correlation between 
successive values of some independent variable, then there 
will also be a correlation between successive values of the 
residuals. Autocorrelation can also be a consequence of an 
erroneous specifi cation of the econometric model. In addition, 
the presence of residual autocorrelation may mean that it's 
needed to put a new independent variable into the model.

The presence (absence) of autocorrelation in deviations 
is checked using the Durbin-Watson model. The numerical 
value of the coefficient is equal to

           (1)

where  .

The statistics dw value is close to the value 2 (1 – r 
(1)), where r (1) is a selective autocorrelation function of 
first-order residuals. Thus, the value of the Durbin–Watson 
statistics is distributed in the range from 0 to 4. Accordingly, 
the ideal statistical value is 2 (there is no autocorrelation). 
Smaller values of the criterion correspond to positive 
autocorrelation of the residual, while larger values 

Observation No. Y Y 
predicted

E = Y – Y 
predicted e2 (e (t) – e (t – 1))2 e*ei-1

1 524,698 512,288 12 410 154 015 301

2 527,266 562,919 -35,653 127 124 131 2 310 063 306 -442 461 937

3 497,834 451,889 45,945 2 110 937 567 6 658 195 810 -1 638 067 056

4 343,543 359,338 -15,795 249 478 229 3 811 805 429 -725 694 816

5 285,772 292,594 -6 822 46 542 187 80 509 281 107 755 568

6 357,817 366,718 -8 901 79 235 629 4 323 307 60 727 255

7 449,617 440,801 8 816 77 723 621 313 911 216 -78 475 983

Amount for each corresponding column 8 210 802 621 1,8875E+10 -2 798 901 214

Tabulation 5
Calculation of formula parameters for deriving the statistics dw coeffi  cient

Source: compiled by the author based on table 1.
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correspond to negative autocorrelation. Statistics takes into 
account only first-order autocorrelation. The upper (dl) 
and lower (du) кcritical values for accepting or rejecting 
the autocorrelation hypothesis depend on the number of 
levels of the dynamic series and the number of independent 
variables in the model. The values of these boundaries for 
the α = 0,05 significance level are given in the Appendix.

When comparing the calculated statistics  dw value for 
formula (1) with the table one, the following situations may 
occur: dl < dw < 2 – a number of residuals is not correlated; 

dw < du – residuals contain autocorrelation; du < dw < dl 
an uncertainty area ratio when there is no reason to accept 
or reject the hypothesis of the autocorrelation existence. 
If the dw exceeds 2, this indicates a negative correlation. 
Before comparison with table values, dw criterion should be 
converted using the formula dw´= 4 – dw.

We calculate the Durbin–Watson criterion for our sample, 
taking into account all observations.

Thus, dw = 3,3037. Borders according to the Appendix: 
Dl=0,467 Du = 1,896 for n = 7 и k = 2. Since the value 

Year Y Predicted 
Y

Lower 
borders

Upper 
borders

Internal expenditures 
for scientifi c research 

and development 
(mln. RUB)

Cost of 
technology 
innovations 
(mln. RUB)

Number of 
active patents 

(pcs.)

2013 524 698 512 288 346 842 677 734 699 870 904 561 254 891

2014 527266 562 919 397 473 728 365 749 798 1 112 429 272 641

2015 497 834 451 889 286443 617 335 847 527 1 211 897 292 048

2016 343 543 359 338 193 892 524 784 914 669 1 200 364 305 119

2017 285 772 292 594 127 148 458 040 943 815 1 284 590 314 615

2018 357 817 366 718 201 273 532 164 1 019 152 1 404 985 326 624

2019 449 617 440 801 275 355 606 247 1 028 248 1 472 822 341 662

2020 426 650 261 204 592 095 886 154 1 227 378 301 086

Tabulation 6
Calculation of confi dence intervals

Source: compiled by the author based on table 1.

Ex
po

rts

Year
Y
Upper borders
Predicted LB

Predicted Y
Y forecast 

Lowers borders
Predicted LB

Fig. 2. Dynamics of Russian exports (mln. USD)

Source: compiled by the author based on table 2

1 URL: http://ec.europa.eu/eurostat/data/database; URL: https://www.gks.ru/folder/14477.
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Innovation success factor Signifi cance of factors for different innovation archetypes

Success factor Description Effi ciency 
innovations

Engineering 
innovations

Consumer 
innovations

Scientifi c 
innovations

Demand factors for innovation

Demand 
presence for 
innovation

Internal demand of the company (for example, the need to reduce 
costs due to increased competition in the market)
External demand:
 the presence of a large market with unsatisfi ed
 needs
,
 demand from the state or other signifi cant 
customer

Factors of innovation supply

1. Financing

Internal funding – budgets for R&D and labor compensation fund
External funding:
 banks and debt capital,
 the state (including state orders) and grant funds,
 venture funds and business angels

2. Competencies 
and technologies

Internal competencies and resources in research and development, 
technology, marketing, commercialization. 
External resources and the labour market, including:
 universities and research institutes,
 access to best practices and the ability to attract external 

competencies (including technologies) 

3. Infrastructure

External infrastructure – state institutions and support; innovation 
ecosystem in the country:
 property rights and the legal system,
 open borders and the availability of ecosystem,
 ease of doing business,
 security and certifi cation systems

Internal infrastructure – systems and processes for innovation 
development (for example, stage-gate) 

4. Culture

The internal culture of a particular company and the external culture 
of the entire industry ecosystem:
 readiness for changes,
 willingness to take risks, ambition,
 long-term planning

Tabulation 7
Innovation success factors depending on the industry archetype

Note.  – important,  – critical.

falls in the range from  (4 – Du) to (4 – Dl), the Durbin–
Watson test cannot give a definite answer about the presence 
or absence of autocorrelation.

To make a decision about the presence or absence of 
autocorrelation in the studied series, the actual value of the 
autocorrelation coefficient r (1) с) is comparable to the table 
(critical) value for the 5% significance level (the probability 
of making an error when accepting the null hypothesis about 
the independence of the series levels):

 ,

r(1) = – 0,6809. 

The autocorrelation table value is 3.3037. Since the 
actual value of the autocorrelation coefficient is less than the 
table value, the hypothesis on autocorrelation absence in the 
series can be accepted.

After making sure that the systematic relationship 
between the indicators exists from year to year and the 
specification of the econometric model is not erroneous, it's 
possible to make a forecast for this model and identify trends 
in the dynamics of Russian exports in 2018, depending on 
the factors considered.
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4. RESEARCH RESULTS 

We can predict the average value of the  Y indicator 
(exports of the Russian Federation) at the significance level 
α = 0,1, if the forecast value of factor  Хj is the average value 
of all the values of factor Хj for the period under review.

Calculate confidence intervals using the formula

Let's present the actual  Y, data, simulation results, 
predictive valuation, and confidence interval boundaries on 
the graph. The indicator of the Russian Federation in 2020 
with a probability of 90% will be located within the upper 
and lower borders.

Thus, it can be concluded that the Russian export 
index depends quite strongly on the internal development 
of scientific developments, the level of expenditures for 
implementing high-tech innovations, and the number of 
registered patents. In connection with the economic sanctions 
imposed on the Russian Federation, since 2015, there has 
been a decrease in the total volume of financial indicators 
under consideration. The forecast also shows that by 2020, 
the volume of exports will continue to decline, together with 
exogenous innovative factors affecting it. In this regard, it is 
necessary to pay due attention to the considered indicators 
of innovation activity as the most significant both from the 
state and from business in order to improve the efficiency of 
innovation and export activities at the country level. 

The analysis shows that the key success factor is 
the development of innovations independently by the 
organization. Domestic high-tech products are represented 
on foreign markets, and the export indicators of the Russian 
Federation depend on them.

We would also like to note that Russia has been in the 
top twenty of leaders in the global ranking of countries on 
indicators of innovative activity only on the indicator of the 
intensity of expenditure on technological innovations (i.e. 
their share in the total volume of shipped products), while 
by the share of expenditures on research and development in 
the total volume of expenditures on technological innovation 
of organizations of industrial production (23,6%) Russia 
occupies 22nd place at the ordered series of countries. 
The Russian Federation occupies approximately the same 
position in terms of the share of innovative goods, works, 
and services in total sales (28th place compared to the EU 
countries1). These figures once again confirm the adequacy 
of the analysis and the need to reorient domestic innovation 
policy towards those factors that have a greater resulting 
impact on productivity and export indices.

1 URL: http://ec.europa.eu/eurostat/data/database; URL: https://www.gks.ru/folder/14477.

5. FACTORS INFLUENCING 
THE PROMOTION OF INNOVATIVE 
ACTIVITY OF COMPANIES

Innovation activity is a multifaceted concept that 
includes many components that directly form it. The already 
mentioned global innovation index includes more than 
twenty different indicators, which are divided into groups of 
incoming and outgoing factors. The prerequisites for success 
on a particular indicator in each country are individual 
and obviously depend on the specific economic situation, 
historical facts and its capabilities. This means that there is 
no universal rule for the success of innovation and the output 
of its results to foreign markets. For each economic entity, 
it is necessary to build an individual development strategy.

In this context, it is important to identify the factors that 
stimulate and constrain innovative activity of enterprises in 
the Russian Federation. 

A review of the literature allows for the conclusion 
that competition and demand are the main factors driving 
innovation in Russian manufacturers [Gonchar et al., 2012; 
Cassimana et al., 2010]. While the limiting factors are the 
instability of the external environment and the lack of qualifi ed 
personnel [Trachuk, Linder, 2017b; Leonidas, 1995]. 

According to some researchers, the degree of criticality 
of innovation success factors for the development of a 
particular industry is determined by the archetype of 
innovation [Gorodnichenko et al., 2010]. However, in 
[Sandua, Ciocanel, 2014] work, all industries can be divided 
into four main archetypes according to the dominant source of 
innovation: scientific, engineering, consumer, or efficiency 
archetype. The industries of the same archetype share a 
common specificity, namely, the importance of infrastructure 
factors or the same level of investment in R&D, which in turn 
allows us to identify patterns of innovation emergence and 
development. Such an integrated approach makes it possible 
to develop effective recommendations for specific industries, 
since the features of innovative development, characteristic 
for one archetype, may be secondary to another.

By modeling the archetypes of industries, it's possible 
to take into account the particular nature of specific sectors 
of the economy and then use them to build a strategy for 
innovative development both at the level of the organization 
and at the level of the state. 

Each of the archetypes needs its own approach from the 
state and private business. In this context, success factors 
can be divided into two groups: those that determine the 
supply of innovation and those that are related to the demand 
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for innovation. The first group includes the availability 
of competencies and financing technologies, as well as 
infrastructure and development culture. Factors of the second 
group include both internal demand from the company (for 
example, as a result of increased competition in the industry), 
and external demand from the state or end consumers.

Large sales markets and large-scale investments are 
often necessary conditions for implementing innovations. 
The relevant large-scale industries (for example, metallurgy, 
energy, and oil and gas) can become centers of national 
innovation and leaders in breakthrough innovation. However, 
increasing the frequency and speed of new technologies, 
services and products requires a fundamental change in their 
operation and a fundamentally different amount of resources 
for innovative development.

In relatively small industries, Russian companies have 
the opportunity to create and distribute innovative solutions 
in certain promising niches. In some industries, such as 
pharmaceuticals and engineering, the size of the national 
market is not sufficient to provide meaningful leadership in 
innovation throughout the value chain. Despite this, there 
are areas in every industry where Russian companies have 
all opportunities to earn revenue from the implementation 
of their innovative solutions and accumulated competencies, 
thus forming a platform for future development.

When selecting areas for innovative development, Russia 
should first improve its competence in those sectors that 
already have strong competitive advantages, as well as focus 
on the development of certain promising areas where there 
is a strong human potential for industrial development and a 
high demand for innovation from the state. These industries 
include, for example, medicine and petrochemicals.

This approach is consistent with the long-term development 
forecast of the Russian Federation prepared by the Ministry 
of Economic Development, according to which the country 
can claim leading positions in the production of aerospace 
technologies, composite materials, nanotechnology, hydrogen 
and nuclear energy, in the development of biomedical 
technologies for the protection and life support of people and 
animals, in certain areas of environmental management and 
protection, as well as in a number of other areas.

The degree to which innovation success factors are 
critical to the development of an industry is determined by 
the innovation archetype. And each of the archetypes needs a 
separate approach from the state and private business.

6. CONCLUSIONS 
AND FURTHER RESEARCH

The problems of the infl uence of enterprise innovative 
activity and its productivity on business growth and its access 
to international level are being considered by scientists 
for quite a long time since the export boom in the United 
States in the late twentieth century. Many empirical studies 
have shown a positive relationship between innovation and 
exports. According to the two main hypotheses considered 
in the literature on this issue: the hypothesis of self-selection 
and the hypothesis of the exports learning effect, it is possible 
to assert the complementarity of innovations and exports, 
namely, the possibility of their mutual infl uence on each other. 

There are many incentives for innovation and barriers 
to entering foreign markets. The main incentives include 
interaction with contractors, foreign partners, suppliers and 
customers; economies of scale; additional financing; the 
nature of demand and the state of the external environment. 
Barriers are competition; risks and costs associated with 
entering foreign markets; lack of funding, information of 
qualified personnel, support from the state; long payback 
period; technological backwardness and instability of the 
external environment.

According to the conducted econometric analysis, it was 
concluded that the export indicator of the Russian Federation 
is quite strongly dependent on the internal development of 
scientifi c research, the level of costs for implementing high-tech 
innovations and the number of registered patents, and in 2020 
these indicators will maintain the same dynamics of development.

It should be noted that proper development of the 
approach to organizing the innovation process at the macro 
and micro levels can open up new opportunities for domestic 
producers, which will eventually make national exports 
competitive. In turn, a developed domestic market implies 
full-fledged business conditions for a firm of any size, 
which is important for the successful implementation of 
the country's export potential. The issue of the innovations 
impact on the company's activities and on its access to 
foreign markets can be disclosed in the future even more 
fully, taking into account the changing economic situation.
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n
m = 1 m = 2 m = 3 m = 4 m = 5 m = 6 m = 7 m = 8 m = 9

dl du dl du dl du dl du dl du dl du dl du dl du dl du
6 0.610 1.400
7 0.7000 1.356 0.467 1.896
8 0.763 1.332 0.359 1.777 0.368 2.287
9 0.824 1.320 0.629 1.699 0.435 2.128 0.296 2.388
10 0.879 1.320 0.697 1.641 0.525 2.016 0.356 2.414 0.243 2.822
11 0.927 1.324 0.658 1.604 0.595 1.928 0.444 2.283 0.316 2.645 0.203 3.005
12 0.971 1.331 0.812 1.576 0.658 1.864 0.512 2.177 0.379 2.506 0.268 2.832 0.171 3.149
13 1.010 1.340 0.861 1.562 0.715 1.816 0.574 2.094 0.445 2.390 0.328 2.692 0.230 2.985 0.147 3.266
14 1.045 1.330 0.905 1.551 0.767 1.779 0.632 2.030 0.505 2.296 0.389 2.572 0.286 2.848 0.200 3.111 0.127 3.360
15 1.077 1.361 0.946 1.543 0.814 1.750 0.685 1.977 0.562 2.220 0.447 2.472 0.343 2.727 0.251 2.979 0.175 3.126
16 1.106 1.371 0.982 1.539 0.857 1.728 0.734 1.935 0.615 2.157 0.502 2.388 0.398 2.624 0.304 2.860 0.222 3.090
17 1.133 1.381 1.015 1.536 0.897 1.710 0.779 1.900 0.664 2.104 0.554 2.318 0.451 1.537 0.356 2.757 0.272 2.975
18 1.158 1.391 1.046 1.535 0.933 1.696 0.820 1.872 0.710 2.060 0.603 2.257 0.502 2.461 0.407 2.667 0.321 2.873
19 1.180 1.401 1.074 1.536 0.967 1.685 0.859 1.848 0.752 2.023 0.649 2.206 0.549 2.396 0.456 2.589 0.369 2.783
20 1.201 1.411 1.100 1.537 0.998 1.676 0.894 1.828 0.792 1.991 0.692 2.162 0.595 2.339 0.502 2.521 0.416 2.704
21 1.221 1.420 1.125 1.538 1.026 1.669 0.927 1.812 0.829 1.964 0.732 2.124 0.637 2.290 0.547 2.460 0.461 2.633
22 1.239 1.429 1.147 1.541 1.053 1.664 0.958 1.797 0.863 1.940 0.769 2.090 0.677 2.246 0.588 2.407 0.504 2.571
23 1.257 1.437 1.168 1.543 1.078 1.660 0.986 1.785 0.895 1.920 0.804 2.061 0.715 2.208 0.628 2.360 0.545 2.514
24 1.273 1.446 1.188 1.546 1.101 1.656 1.013 1.775 0.925 1.902 0.837 2.035 0.751 2.174 0.666 2.318 0.584 2.464
25 1.288 1.454 1.206 1.550 1.123 1.654 1.038 1.767 0.953 1.886 0.868 2.012 0.784 2.144 0.702 2.280 0.621 2.419
26 1.302 1.461 1.224 1.553 1.143 1.652 1.062 1.759 0.979 1.873 0.897 1.992 0.816 2.117 0.735 2.246 0.657 2.379
27 1.316 1.469 1.240 1.556 1.162 1.651 1.084 1.753 1.004 1.861 0.925 1.974 0.845 2.093 0.767 2.216 0.691 2.342
28 1.328 1.476 1.255 1.560 1.181 1.650 1.104 1.747 1.028 1.850 0.951 1.958 0.874 2.071 0.798 2.188 0.723 2.309
29 1.341 1.483 1.270 1.563 1.198 1.650 1.124 1.743 1.050 1.841 0.975 1.944 0.900 2.052 0.826 2.164 0.753 2.278
30 1.352 1.489 1.284 1.567 1.214 1.650 1.143 1.739 1.071 1.833 0.998 1.931 0.926 2.034 0.854 2.141 0.782 2.251
31 1.363 1.496 1.297 1.570 1.229 1.650 1.160 1.735 1.090 1.825 1.020 1.920 0.950 2.018 0.879 2.120 0.810 2.226
32 1.373 1.502 1.309 1.574 1.244 1.650 1.177 1.732 1.109 1.819 1.041 1.909 0.972 2.004 0.904 2.102 0.836 2.203
33 1.383 1.508 1.321 1.577 1.258 1.651 1.193 1.730 1.217 1.813 1.061 1.900 0.994 1.991 0.927 2.085 0.861 2.181
34 1.393 1.514 1.333 1.580 1.271 1.652 1.208 1.728 1.144 1.808 1.080 1.891 1.015 1.979 0.950 2.069 0.885 2.162
35 1.402 1.519 1.343 1.584 1.283 1.653 1.222 1.726 1.160 1.803 1.097 1.884 1.034 1.967 0.971 2.054 0.908 2.144
36 1.411 1.525 1.354 1.587 1.295 1.654 1.236 1.724 1.175 1.799 1.114 1.877 1.053 1.957 0.991 2.041 0.930 2.127
37 1.419 1.530 1.364 1.590 1.307 1.655 1.249 1.723 1.190 1.795 1.131 1.870 1.071 1.948 1.011 2.029 0.951 2.112
38 1.427 1.535 1.373 1.594 1.318 1.656 1.261 1.722 1.204 1.792 1.146 1.864 1.088 1.939 1.029 2.017 0.970 2.098
39 1.435 1.540 1.382 1.587 1.328 1.658 1.273 1.722 1.218 1.789 1.161 1.859 1.104 1.932 1.047 2.007 0.990 2.085
40 1.442 1.544 1.391 1.600 1.338 1.659 1.285 1.721 1.230 1.786 1.175 1.854 1.120 1.924 1.064 1.997 1.008 2.072
45 1.475 1.566 1.430 1.615 1.383 1.666 1.336 1.720 1.287 1.776 1.238 1.835 1.189 1.895 1.139 1.958 1.089 2.022
50 1.503 1.585 1.462 1.628 1.421 1.674 1.378 1.721 1.335 1.771 1.291 1.822 1.246 1.875 1.201 1.930 1.156 1.986
55 1.528 1.601 1.490 1.641 1.452 1.681 1.414 1.724 1.374 1.768 1.334 1.814 1.294 1.861 1.253 1.909 1.212 1.959
60 1.549 1.616 1.514 1.652 1.480 1.689 1.444 1.727 1.408 1.767 1.372 1.808 1.335 1.850 1.298 1.894 1.260 1.939
65 1.567 1.629 1.536 1.662 1.503 1.696 1.471 1.731 1.438 1.767 1.404 1.805 1.370 1.843 1.336 1.882 1.301 1.923
70 1.583 1.641 1.554 1.672 1.525 1.703 1.494 1.735 1.464 1.768 1.433 1.802 1.401 1.837 1.369 1.873 1.337 1.910
75 1.598 1.650 1.571 1.680 1.543 1.709 1.515 1.739 1.487 1.770 1.458 1.801 1.428 1.834 1.399 1.867 1.369 1.901
80 1.611 1.662 1.586 1.688 1.560 1.715 1.534 1.743 1.507 1.772 1.480 1.801 1.453 1.831 1.425 1.861 1.397 1.893
85 1.624 1.671 1.600 1.696 1.575 1.721 1.550 1.747 1.525 1.774 1.500 1.801 1.474 1.829 1.448 1.857 1.422 1.886
90 1.635 1.679 1.612 1.703 1.589 1.726 1.566 1.751 1.542 1.776 1.518 1.801 1.494 1.827 1.469 1.854 1.445 1.881
95 1.645 1.687 1.623 1.709 1.602 1.732 1.579 1.755 1.557 1.778 1.535 1.802 1.512 1.827 1.489 1.852 1.465 1.877
100 1.654 1.694 1.634 1.715 1.613 1.736 1.592 1.758 1.571 1.780 1.550 1.803 1.528 1.826 1.506 1.850 1.484 1.874
150 1.720 1.746 1.706 1.760 1.693 1.774 1.679 1.788 1.665 1.802 1.651 1.817 1.637 1.832 1.622 1.847 1.608 1.862
200 1.758 1.778 1.748 1.789 1.738 1.799 1.728 1.810 1.718 1.820 1.707 1.831 1.697 1.841 1.686 1.852 1.675 1.863

27 APPENDIX

Durbin-Watson Distribution

Interval boundaries (dl and du) of the critical values DW of the Durbin-Watson criterion at the significance level α = 0,05 

Note. n – is the sample size, m  –  is the number of explanatory variables in the regression equation.
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