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BRANCH-WISE ECONOMICS

Abstract. The issue concerning the formation of an export-oriented agricultural economy is associated
with the need to assess its innovation and investment activity and analyze the quality of state policy to
stimulate innovation and high technology products in agricultural production. High differentiation of
Russian regions by natural and climatic conditions and the level of resource provision are factors that
hinder the formation of new export positions, which predetermines the need to improve state investment
policy, considering regional differences. The purpose of this study is to identify the dependence of the
export level of agricultural products on the level of innovation and investment activity, the development
of recommendations to improve innovation and investment activity of territorial and sectoral agricultural
systems. We put forward the following hypothesis: one of the most important factors in increasing the
volume of agricultural products exports of the region is the level of innovation and investment activity.
As a methodological basis we use theoretical approaches of foreign and Russian authors to assessing the
impact of innovation and investment processes on the increase of export potential, as well as the formation
of balanced export-oriented agricultural systems in the territorial and sectoral sections. We develop a
model estimating the relationship between investment in fixed capital in agriculture, gross output of
the industry, and exports of agricultural products using methods of multivariate statistical analysis. We
assessed the dynamics of regional innovation and investment development and compared the selected
typological groups of Russian regions by their production and export efficiency, the resources used and
the results achieved. The novelty and significance of the developed model lies in the possibility of its
application for diagnostics and monitoring of the state of territorial sectoral and regional innovation and
investment agrosystems. For each type of region we proposed differentiated strategies of state regulation
aimed at overcoming the limitations of low innovation and investment activity in the formation of export-
oriented agricultural economy. The results of the study are of practical value for the development and
implementation of targeted mechanisms and tools to improve the efficiency of innovation and investment
activities in order to ensure the leading position of the regions in exports of agricultural products.

Key words: innovation and investment activity, agricultural economy, export, modeling, principal
components analysis, typology of regions, state support, territorial and sectoral approach.

Introduction

It is possible to enhance innovation development Materials and Foodstuffs (as amended on March

of the agricultural sector, increase the efficiency of
agricultural production in the transition to an
export-oriented agricultural economy is possible
through the development of incentive mechanisms
for innovation and investment activity. With
the transition to digital, intelligent and robotic
technologies, it becomes relevant to find new models
of innovation policy, ensuring the effectiveness
of the development of the innovation system, the
effective organization of the dissemination and
implementation of innovation [1]. According to the
State Program for the Development of Agriculture
and Regulation of Agricultural Products, Raw
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31, 2020)! and Scientific and Technological
Development of the Russian Federation approved
by Government Decree no. 642, dated December
1, 20162, problems of insufficient coordination of
research institutes with economic sectors prevent

I “On Amendments to the State Program of Agricul-
tural Development and Regulation of Markets of Agricul-
tural Products, Raw Materials and Food”: Government
Decree no. 375, dated March 31, 2020. Available at: https://
base.garant.ru/73841082/ (accessed: November 12, 2020).

2 “On the Strategy for Scientific and Technological
Development of the Russian Federation”: Presidential Decree
no. 642, dated December 1, 2016 (ed. March 15, 2021).
Available at: http://www.consultant.ru/document/cons_doc_
LAW_207967/ (accessed: March 20, 2021).
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the scientific and technological development of
Russia. The increase in innovation reproduction
efficiency in agriculture and agroindustrial complex
as a whole is possible subject to congruence of
interests of agribusiness, science and the state,
taking into account diagnostics of the sectors’ need
for targeted innovation, scientific-intellectual,
financial and informational support, balanced
distribution of resources, knowledge, information,
competences and technologies at all stages of the
innovation process [2].

The purpose of the study is to identify the
impact of the level of innovation and investment
activity on the export of agricultural products and
to develop differentiated strategies of state
regulation of innovation and investment activity of
territorial and sectoral agricultural systems.

Degree of the problem development

The effective management of innovation pro-
cesses in the agro-industrial complex (AIC) requires
the elaboration of its balanced development
directions, considering spatial and strategic approa-
ches at the federal, territorial and sectoral levels. The
increase in innovation and investment activity and
the formation of balanced agro-innovation systems
(AIS) at the territorial and sectoral levels is based on
the concept of innovation systems. The dominant
role in creating the model of export-oriented
agrarian economy belongs to building relationships
between science, state support institutions,
agribusiness and innovation formations within the
framework of implementation of innovation agrarian
policy [3]. There are different interpretations of the
term AIS [4; 5; 6]. Relationships between AIS actors
are transformed in the process of its formation,
reaching the necessary level of balance [7—12].
The formation of territorial AIS is influenced by
economic, geographical, technological, social,
regulatory and institutional factors. One of the
factors increasing innovation and investment activity
in AIC is the intensity of connections between
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individual elements of innovation systems and
actors [13]. The transformation of socio-economic
processes is reflected in various concepts: innovation
clusters, triple helix [14] and quadruple helix of
innovation [15; 16].

For assessing the level of innovation activity
there are different approaches and methods that
are applied abroad. Among them are European
Innovation Scoreboard, Technology Achievement
Index, Innovation Capacity Index, World
Innovation Index (GII BCG), World Innovative
Index INSEAD (GII INSEAD), Global Innovation
Factor Global Innovation Quotient. Internationally,
the best-known and most widely used are the World
Economic Forum ratings, the UNCTAD innovation
capacity indices, the World Bank’s assessment of
the level of development of knowledge economies,
and the European ratings. The advantage of these
methodologies is the possibility to assess both
resources and results of innovation development
on the basis of statistical data available in the
regional and sectoral context. In Russian studies,
the most famous are the ratings of RF constituent
entities of the Higher School of Economics, as well
as the ratings of innovation development of regions
of the Association of Innovative Regions of Russia’.
At the same time, the quality of innovation policy
became the key to the success of breakthrough
technologies. Assessment of functions of AIS
actors and development of methods of monitoring,
comprehensive assessment of efficiency and
forecasting of regional innovation policy are of
paramount importance [17; 18].

Key indicators to assess the innovation
development level, taking into account the inter-
regional differentiation factor, determining the
pace of innovation development of the Russian

3 Association of Innovative Regions of Russia (2018).
Innovative regions of Russia ranking. Available at: http://
i-regions.org/reiting/rejting-innovatsionnogo-razvitiya
(accessed: April 13, 2020).
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economy, are the volume of physical production
of gross agricultural output, the amount of public
investment in the industry, labor productivity,
capital-labor ratio, composition and the number
of researchers in agriculture, the level of personal
income. According to Yu.P. Bondarenko, the level
of interregional differentiation in agriculture is
influenced by factors of general and sectoral action.
The factors of general, or external, impact include
the rate of sustainable socio-economic development
of regions, the level of their investment activity, the
degree of provision and development of resource
potential. Among the factors of intrasectoral action
it is advisable to consider the level of innovation
activity of a particular sector, the level of expenditure
on technological innovation required to achieve
the planned production performance [19]. Based
on the assessment of factors affecting innovation
activity, we propose mechanisms to improve
investment policy [20].

In the study we make a hypothesis: the level
of innovation and investment activity is one of
the most important factors in increasing the volume
of exports of agricultural products in the region.

In the global economics literature, when
studying the connection between innovation and
export, both the influence of enterprises entering
the international market on their innovation activity
and the influence of innovation-active companies
on the expansion of export potential are studied.
The research comes down to two fundamental
theories describing the higher innovation activity
of exporting companies [21]. C.L Leonidas in his
works proves that the expansion of the market and
export positions is an incentive for innovation,
growth of production efficiency [22]. From another
point of view, the innovative position of the firm
determines the level of relationship between exports
and productivity. This hypothesis is confirmed at the
theoretical and empirical levels by W. Cassiman,
E. Golovko, E. Martinez-Ros [23].
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According to the self-selection hypothesis,
innovatively active enterprises have higher
profitability, which allows them covering the costs
associated with entering foreign markets. In this
key, innovation is the driving force for increasing
productivity, reducing costs, increasing product
quality, contributing to the entry of the enterprise
to export positions [24].

The learning-by-exporting hypothesis orien-
tation assumes that the enterprises focused
on export, adopt the positive foreign experience [25]
of introduction and distribution of organiza-
tional, technological, marketing innovations in
manufacture for effective business and maintenance
of leading positions in the market [26].

Having gained export positions, enterprises
acquire new perspectives and opportunities to
implement innovations and high technology
products in manufacturing processes, thus creating
a positive learning effect from international
cooperation. According to this view, exporting
acts as a reason for transferring positive foreign
experience into the business processes of
enterprises. The self-selection hypothesis has a
significant number of empirical confirmations in
contrast to the learning-by-exporting hypothesis
[27—30]. At the same time, studies proving that
the two hypotheses are complementary and do
not exclude the effect of each other. The increase
in the competitiveness of enterprises due to the
introduction of innovations causes the growth of
productivity due to the export effect. In turn, export
activity contributes to productivity growth even
taking into account the self-selection effect [31; 32].

We share the position of N.V. Linder, E.V.
Arsenova [33] concerning the substantiation of
mutual influence of exports and innovations, in
which the investment decision in the field of
export policy formation becomes a precondition
and a condition for the investment decision in
the field of innovation development, and vice
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versa. The effectiveness of the interaction of
these processes is achieved due to the fact that
both exports and innovations serve as potential
drivers of new knowledge. Moreover, due to the
potential interconnection of product and process
innovations, the decision to produce an innovation
precedes the decision to create an export-oriented
development model. Further, revenues from
export activities allow the company to implement
more expensive process technological innovations
aimed at increasing productivity and efficiency of
manufacturing processes.

As a result of the complementarity of exports
and innovations, the following gradation of
enterprises is formed: the most effective enterprises
are those that simultaneously participate in export
and innovation activities, they are followed by
enterprises engaged in either export or innovation
activities, then those that do not participate in either
export or innovation activities [34].

Despite the relevance and significance of the
presented topic, comprehensive studies aimed at
analyzing the dependence of innovation,
productivity and exports are currently insufficient.
Kozlov and Wilhelmsson tested the self-selection
effect on the data of customs statistics [35]; De
Rosa’s works substantiate the importance of
studying the previous experience of work in foreign
markets [36]. Yu. Gorodnichenko proved on the
basis of data from surveys of firms in 27 transition
economies (BEEPS), including Russia, that
globalization enhances the level of innovation and
investment activity of enterprises [37]. In the works
of V.V. Golikova, K.R. Gonchar, B.V. Kuznetsova
test hypotheses about innovation incentives
formed when firms enter foreign markets, based
on panel data obtained in the course of surveys of
manufacturing industry enterprises, conducted by
the Higher School of Economics [38].

According to M.Yu. Arkhipova, innovation
activity (expressed both in the cost of research and
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development, and in the novelty of products, patents
received, etc.) allows enterprises to expand their
sphere of influence, to move from local to national
and even international sales market. At the territorial
and sectoral levels, the conclusion is confirmed that
the most innovatively active enterprises, capable
of supplying competitive products to markets
and overcoming the costs of entering new global
markets, become exporters [39]. The impact of
digitalization processes on the development of
technological exports was also considered [40].

The influence of innovation and investment
activity on the dynamics of agricultural exports and
the adjustment of public policy directions in regions
of different types, considering the achieved level
of innovation development, is not enough studied,
which predetermined the choice of the topic of our
work.

Harmonization of the policy at the federal and
regional levels is the key to the implementation of
the set task, while the mechanism of state support
of innovative reproduction in the countryside should
be built in such a way that it directly stimulates the
procedure of changing technological modes. All of
the above shows that there is the need to improve
investment policy: the main direction should be
investment promotion in priority sub-sectors of
agriculture.

In this regard, it is relevant to develop theore-
tical and methodological approaches to the study of
the impact of innovation and investment activities
on the formation of export-oriented agricultural
systems at the regional and sectoral management
levels; evaluation and forecast tools to diagnose the
relationship between investment in fixed capital
in agriculture, gross output industry and export of
agricultural products based on the classification
of Russian regions by factors that aggregate these
characteristics; directions for improving the state
innovation and investment policy in the agricultural
sector of the economy for different types of clusters.

Economic and Social Changes: Facts, Trends, Forecast
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Materials and methods

The article is a logical extension of research on
the topic of innovation and investment development
and the formation of an export-oriented economy.
In previous studies, we searched for relevant
indicators and effective tools for modeling the
impact of innovation and investment development
on the increase in production and export potential
using the concept of open innovation at the regional
level.

Continuation on the topics indicated in this
work on the basis of synthesis of conceptual
provisions of foreign and Russian theories of
innovation and investment impact on export, we
put forward the following hypothesis: the level of
innovation and investment activity is one of the
most important factors contributing to increasing
the exports of agricultural products of the region.

We carried out an analysis of the impact of
investment on exports in the territorial context, as
well as diagnostics and monitoring of the
concentration of innovation and investment activity
at the sectoral level.

As an information matrix for the study we used
empirical agricultural data for the regions of Russia
for 2018—2019, for which the analysis of the spatial
structure of production, investment and export
potential, costs and results of innovation activity
was carried out.

Statistical methods of multidimensional
classification of the constituent entities of the
Russian Federation were used to account for
regional differences in the level of investment,
production and export potential. The most
widespread among them is the method of cluster
analysis, the main feature of which is that the
differences between the objects included in the
selected group are insignificant, and the diffe-
rences between the groups are significant.

The cluster analysis was conducted according
to such indicators as export of food products and
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agricultural raw materials, proportion of food
and agricultural raw materials export in total export,
gross agricultural output per 1 ha of agricultural
land, investments in fixed capital aimed at agri-
cultural development per 1,000 rubles of gross
output, export of cereals and legumes, export of
meat (including by-products) and meat products,
thousand tons in slaughter weight, gross yield of
grain (in weight after processing), production of
livestock and poultry for slaughter (in slaughter
weight).

As a result of the cluster analysis, we conducted
a classification of Russian regions with the
allocation of groups with a high degree of
homogeneity according to the available set of
indicators. The dimensionality of the feature space
was reduced by the principal component method of
factor analysis.

In the process of dimensionality reduction
correlated variables are combined into new ones —
generalized and uncorrelated, which explain most
of their total variance. Formally, generalized
variables are represented by linear combinations of
the original normalized variables, the coefficients
in front of which reflect factor loadings varying
in the range from —1 to 1 and characterizing
the strength of influence of a particular indicator
on the main component. As a result, the feature
space is compressed and its axes are orthogonalized;
the consequence is an increase in the efficiency of
the subsequent multivariate classification on these
axes [41].

The obvious advantage of using Ward’s
hierarchical method with squared Euclidean
distance is the possibility of achieving a fairly high
homogeneity of clusters based on the construction
of their step-by-step association tree. At the initial
stage, each object is treated as a separate cluster,
further the objects are sequentially combined based
on the chosen proximity measure, until only one
remains. The work of the algorithm is completed on
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a given number of clusters, set by expert way. If the
number of clusters or belonging of particular objects
to particular clusters is known a priori, methods
“with learning” are used, among which the k-means
clustering stands out [42].

The statistical base of the study includes
data on 69 regions and constituent entities of the
Russian Federation, for which there was available
information on all selected indicators. The
calculations were performed using the SPSS
statistical information processing and analysis
package.

Research results

Factor analysis was used for the original
variables X, ... X,, which were distributed over 69
regions of Russia and normalized according to
the standard procedure, leading to a zero mean
and unit variance. As a result, three principal
components were obtained, explaining 78.3% of
the total variance. Due to the rotation of the space
of principal components using the Varimax method,
a clearer distribution of the factor loadings of
the initial normalized indicators on the principal
components was achieved. The resulting matrix of
factor loadings makes it possible to unambiguously
correlate the initial indicators with the principal
components.

Factor loadings which are the highest in absolute
value (above 0.5) are determined by the indicators
explaining the content of the main components.
The first principal component (PC1) explains
33.6% of the total variance and is formed by three
absolute indicators with high factor loadings —
X,, X,, X, and unidirectional dynamics. Export of
food and raw materials is directly related to the
production and export of grain, so PC1 can be
characterized as “food and agricultural exports and
its main factors”.

The second principal component (PC2)
explains 30.2% of the total variance and includes
three indicators with high factor loadings —
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X,, X,, X,. The relative indicator of the value
of gross agricultural output (per 1 hectare of
agricultural land) has an indirect relationship with
the absolute indicators of livestock and poultry
production and export of meat products, so PC2
can be characterized as “efficiency of agricultural
production and its main factors”.

The third principal component (PC3) explains
14.5% of the total variance and consists of
two relative indicators — X,, X,. Investment in
agriculture (per 1,000 rubles of gross output) is
directly related to the growth of the proportion
of food exports. PC3 shows that investment in
agriculture produces food exports: the higher the
capital intensity of agricultural production, the
higher the proportion of food exports. PC3 can be
called “intensity of investment in agriculture and
export of agricultural products”.

The average values of the principal components
for each typological group are shown in Table 1.

The table shows that the first, second and fifth
typological groups have the highest values of the
principal components. It should be emphasized that
PC3 acts as a leading differentiating feature in the
formation of the second and third groups; PCl1
reflects the high level of production and export of
grain and export of raw materials, as well as export
of raw materials and food of the fifth typological
group.

The result of the classification by Ward’s method
based on the three selected principal components
was the formation of five typological groups of
regions. One should note that the Belgorod Oblast
(group 1), the Rostov Oblast and Krasnodar
Krai (group 5) joined the general hierarchical
classification tree during the last iteration. These
regions differ significantly from the others in their
high specialization in the production and export of
meat (Belgorod Oblast) and grain (Rostov Oblast
and Krasnodar Krai), which is confirmed by high
values of PC2 and PCI1.

Economic and Social Changes: Facts, Trends, Forecast
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Table 1. Average values of the principal components in the typological groups

1 2 3 4 5
PC1 -0.213 -0.190 -0.299 -0.055 5.238
PC2 6.022 0.664 -0.358 -0.174 0.060
PC3 -0.962 1.568 0.403 -0.740 0.197
Source: own calculation.

The other regions form three typological
groups — 2, 3, and 4, comprising 11, 21, and 34
constituent entities of the Russian Federation,
respectively. The group compactness coefficient was
determined as the sum of the squared Euclidean
distances, calculated in the space of three principal
components, between all pairs of regions included
in the cluster, divided by the number of these pairs.
As a result, the compactness of the third group
was 0.91, the fourth was 1.11, and the second was
4.30. One should note the most compact third
group, which includes two sets of regions united
at one of the first steps of clustering. The second

group is the least compact due to the connection
at one of the steps of rather isolated regions with
significant features (Kamchatka Krai, Kaliningrad
Oblast). The fourth group was also formed by
combining two compact subgroups consisting of
28 and 6 constituent entities, the latter of which is
characterized by high PC1 and PC2 values at one of
the middle steps.

Calculations of statistical indicators charac-
terizing the production, investment and export
potential according to the current statistical data
broken down by typological group are presented in
Table 2.

Table 2. Characteristics of typological groups by the level of production,
investment, and export potential (2019)

Indicator Group 1 Group 2 Group 3 Group 4 Group 5
(Belgorod Oblast) | (11 regions) | (21 regions) | (34 regions) (2 regions)

Gross yield of grain (weight after processing), 34731 1705.3 740.1 1664.6 12992.0
thousand tons
Production of livestock and poultry for slaughter 1705.2 230.1 75.2 138.8 296.3
(slaughter weight), thousand tons
Gross output of agriculture per 1 hectare of 140.1 58.9 29.9 20.4 56.5
agricultural land, thousand rubles
Investments in fixed capital aimed at the 44.0 153.1 110.7 70.7 53.5
development of agriculture, per 1,000 rubles of
gross output, rubles
Export of food products and agricultural raw 384.9 344.6 166.0 105.2 3537.0
materials, million dollars
Proportion of food and agricultural raw materials 11.8 17.9 141 2.9 451
exports in total exports, %
Grain export of cereals and legumes (including 389.6 819.0 310.7 679.5 17056.9
export), thousand tons
Export of meat (including by-products) and meat 1285.6 299.0 64.2 91.0 163.2
products (including abroad), thousand tons in
slaughter weight
Calculations based on: Regions of Russia. Socio-Economic Indicators. Stat. Coll., 2020. Rosstat. Moscow, 2020. 1242 p.; EMISS of
federal statistics. Available at: https://www.fedstat.ru/indicator/58969

Economic and Social Changes: Facts, Trends, Forecast

Volume 14, Issue 5, 2021

107




Assessing the Impact of Innovation and Investment Activity...

Relationship between food exports and agricultural innovation
and investment development of typology groups (2019)

50 - 45.1
45
40 -
35
30 A
25 ~
20 A
15 -
10 +
5 4
0 ]
Group 1 Group 2 Group 3 Group 4 Group 5
W Percentage of investment in fixed capital in agriculture in the total volume, %
W Percentage of raw materials and food exports in total exports, %
—#— Percentage of organizations implementing technological innovations, %

Source: own calculation.

Discussion of the research results

A more detailed analysis of the indicators by
typological groups reflects the multidirectional
trends in the development of investment and export
potential. The Figure shows the relationship
between food exports and agricultural innovation
and investment development.

One should note the absence of linear depen-
dence between innovations, investments and export,
which is especially noticeable in the first and the
fifth groups. In the first group, the higher percentage
of organizations carrying out technological
innovations is combined with the level of investment
corresponding to the scale of export. In the fifth
group, on the contrary, the export potential exceeds
the scale of investment and export.

In previous works the study of regional specifics
of the provision of investment in fixed capital in
agriculture, taking into account the specifics of
innovation processes were carried out in the case of
the Volga Federal District [43].
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A more detailed study showed a significant
degree of regional differentiation of production,
investment-innovation and export potential in the
highlighted typological groups. The first group,
consisting of a single region — the Belgorod Oblast —
is distinguished by higher indicators of efficiency
of gross agricultural production, production and
export of livestock products. In 2019, the Oblast
ranked tenth in terms of investment in fixed capital
in agriculture (11 688.9 million rubles). At the
same time, the level of investment in fixed capital
per unit of gross output in it is lower than in most
regions of other groups — 44.0 rubles per 1,000
rubles (39th place out of 69 considered constituent
entities of the Russian Federation). The situation
of “underinvestment” can be explained by the
effect of the scale of production: the Oblast ranks
third in Russia in terms of gross agricultural output
(265,693 million rubles), and investment is made at
a lower rate compared to the volume of production.
Based on the above, the Belgorod Oblast has high

Economic and Social Changes: Facts, Trends, Forecast
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production potential and an export-oriented
livestock sector, but investment activity does not
correspond to the growth of production volumes,
although the processes of modernization of fixed
capital are quite active (in 2019, the proportion
of investment in machinery and equipment in the
total volume of investments in reconstruction and
modernization was equal to 41% with the average
value for Russia being 17.2%). Consequently, the
implementation of major investment projects in
the direction of diversification of production and
exports will require the allocation of additional
financial resources [44].

The second typological group is characterized
by the highest investment activity, as evidenced by
the index of investment per unit of gross output —
153.1 rubles. In such regions as the Kaluga, Moscow,
Bryansk, Kaliningrad and Voronezh oblasts, the
value of this indicator exceeds the average value for
the group. Favorable opportunities for investment
are also confirmed by the high investment
attractiveness of most regions of the group. The
Penza and Voronezh oblasts are implementing
major projects in the pork sub-sector. In the Kaluga
and Moscow oblasts robotization processes in dairy
breeding are actively implemented [45]. At the
same time, attention should be paid to the lower
production efficiency (58.9 rubles) in comparison
with the Belgorod Oblast, although the export
potential of grain and meat is quite significant. Thus,
the analyzed group of regions has high investment
potential and export-oriented production of grain
and meat, although there are reserves for increasing
production efficiency. The growth potential of
grain and meat exports is confirmed by indicators
of the intensity of interregional supplies, and the
innovative dominance of exports is associated with
the production of mainly food products with high
added value.

Economic and Social Changes: Facts, Trends, Forecast
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The third typological group is characterized
by low potential of grain and meat production and
food exports, the point nature of investment, which
limits the possibilities of balanced development:
5 of 21 regions account for about 60% of total
investment in fixed capital. Low investment
activity does not allow increasing the efficiency
of agricultural production and ensuring leading
positions in the segment of food export. Studies
have established limited opportunities for exports
of high-technology goods, despite the significant
percentage of food and agricultural raw materials
exports (14.1%), which is associated with significant
interregional differentiation.

The regions of the most numerous fourth
group are characterized by low investment
potential, poor development of meat industry and
an insignificant percentage of food exports.
Compared to the regions of the third group, there
is a slightly higher innovation component in the
pork and food production sub-sectors and an
insignificant percentage of food exports (2.9%).
Interregional differentiation is most characteristic
of grain production and export. For instance,
Stavropol Krai is one of the top ten exporters of
wheat, having a higher investment potential than
the average for the group. Further development
of the region’s investment potential is connected
with increasing the efficiency of the agrarian
sector.

The fifth group, consisting of the Rostov Oblast
and Krasnodar Krai, stands out for the highest
export potential of raw materials and food, as well
as the scale of grain production due to regional
specialization. At the same time, the opportunities
to improve production efficiency and strengthen
investment activity have not yet been fully used,
although the innovation potential of grain exports
is quite high.
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The specifics of the innovation development of
Russia is determined by a significant unevenness of
this process by regions, which can be further
reduced as a result of diffusion of innovations from
innovation centers to the regions of innovation
periphery [46]. Due to the specifics of the Russian
national innovation system — it is possible only
with the implementation of an active state policy
in the sphere of investment and innovation activity
management, as well as with the increase in the
number of private investors of innovation projects.
However, in the coming decades a significant
gap between the subjects — leaders of innovative
development and the lagging regions will remain.
The prevailing territorial approach in the modern
innovation discourse actualizes the formation and
implementation of differentiated types of regional
innovation policy, adequately considering the
available resources, their strengths and weaknesses,
as well as the priorities of regional development
with different measures of state support and ways
of development of innovation competences.
Sufficiently successful European experience
in the development and implementation of
regional innovation strategies in the framework of
regional innovation policy allows distinguishing
the following stages: analysis of innovation and
investment activity at the territorial and sectoral
levels, coordination of the main stakeholders
of agrosystems, planning and coordination of
their activities, monitoring and performance
assessment, scientific and technological forecast,
substantiation of priority needs, development
of organizational, economic and financial
mechanisms of state support.

The results of the empirical study show the
presence of significant imbalances in the level of
innovation and investment activity at the inter-

regional and sectoral levels, which limits the scale of
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food exports. In order to eliminate disproportions,
methodological approaches aimed to improve the
mechanisms of state regulation of spatial innovation
and investment development were developed. The
developed typology of regions allows distinguishing
differentiated strategies of state regulation for each
group of regions, aimed at increasing innovation
and investment activity in the process of export-
oriented agricultural economy formation.

The Belgorod Oblast is a technological leader in
the production of pork and food (the percentage of
shipped innovative goods in pig breeding and food
production is 11.2% and 17.5%, respectively),
which predetermines the possibility of exporting
products with a high degree of processing. Unlike
other typological groups, the scale of meat
production makes it possible to form the region’s
export positions, the expansion of which should be
expected in the near future, subject to state support.
Given the high innovation activity in the production
of certain types of livestock products and processing,
with regard to this region it is advisable to use the
strategy of maintaining technological leadership
and expanding exports of livestock products
with high value added, the strategy of increasing
investment activity by promoting the development
and implementation of investment projects using
digital economy tools.

The second typological group has high
investment activity and export-oriented production
of grain and meat, although the innovation
activity in the production of certain types of products
is of a point nature, limiting the opportunities to
increase efficiency. In this regard, it is recommended
to use multidirectional strategies: the strategy to
stimulate investment activity in the industries
engaged in deep processing of raw materials, and
the strategy to increase innovation activity in grain
production.
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The third typological group is characterized
by low innovation and investment activity and
limited food export opportunities. Localization
of investment in a few regions acts as one of the main
constraints to food exports, including the supply
of high technology goods. Based on the above,
the increase in innovation and investment activity
can be achieved as a result of the recommended
strategy of economic growth in grain and meat
production, aimed at creating favorable conditions
for improving the use of productive capacity through
the implementation of new projects, including
infrastructure; strategy to encourage the flow of
knowledge to enhance the diffusion and use of
innovation.

The fourth typological group is an outsider
by the level of investment, production and export
potential with a pronounced interregional dif-
ferentiation of grain production and export.
Institutional heterogeneity of the group’s
regions predetermines the need for more active
involvement of small businesses in innovation
processes. It is recommended to use the strategy
of integration of small enterprises into agro-
innovative production chains and the strategy of
promoting innovation transformation of small
businesses on the basis of state support for the use
of innovation resources.

The fifth group has in-depth specialization in
grain production and export with relatively high
innovation potential. However, the gap between the
scale of investment and exports indicates the
potential for further increase in investment and
innovation activity. We recommend a strategy to
promote infrastructural innovation transformation
of the production potential of grain production.

The formulated strategies are applicable to
specific types of regions and are aimed at forcing

the processes of innovation and investment
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development in order to create a high-technology
food export sector. Strengthening of innovation
and investment activity in the agricultural sector is
possible if the state policy measures are implemented
in the direction of stimulating the creation, transfer
and use of knowledge, technology and innovation;
attracting investment in the implementation of
high technology projects in order to overcome the
differentiation of technological development at
the territorial and sectoral levels. To address this
issue, it is important to harmonize innovation
and investment policy at the federal and regional
levels. A significant role in the creation of a new
technological basis for the agro-industrial complex
and export sector is assigned to a wider application
of such tools as the formation of portfolios of
regional investment projects using the “investment
standard”; redistribution of budget funds for the
completion of construction and commissioning of
capital projects; compensation of part of capital
costs for export-oriented projects; providing benefits
to investor companies in order to implement major
infrastructure projects.

Conclusion

The problem of formation of export-oriented
agricultural economy is associated with the need to
assess its innovation and investment activity and
monitoring the quality of state policy to promote
innovation and knowledge-intensive products in
agricultural production. Based on the developed
model of the relationship between investment in
fixed capital in agriculture, gross output of the
industry and agricultural exports using the method
of cluster analysis, we built our typology of RF
constituent entities; we assessed the production,
innovation and investment and export potential of
the five typological groups.

The novelty and significance of the developed
model lies in the possibility of its use for assessing

111



Assessing the Impact of Innovation and Investment Activity...

and monitoring the state of territorial, sectoral and
regional innovation and investment agrosystems.

The results of the empirical study reveal the
presence of significant imbalances in the level of
innovation and investment activity at the
interregional and sectoral levels, hindering the
increase in the scale of food exports. In order
to eliminate the disproportions, differentiated
strategies of state regulation aimed at overcoming
the limitations of low innovation-investment
activity in the formation of export-oriented
agricultural economy and enhancing the processes
of innovation-investment development were
proposed.

The results of the study are of practical value
for the development and implementation of
targeted mechanisms and tools to improve the
efficiency of innovation and investment activities

in order to ensure the leading position of the
regions in exports of agricultural products. The
implementation of the formulated conclusions,
developed approaches and methods will provide
a comprehensive approach to the analysis and
assessment of the effectiveness of regional agrofood
systems.

Further development of research involves
refining the set of indicators of the level of tech-
nological development of a region; implementation
of methodological approaches to the assessment
and forecasting of the optimal level of investment
in the agricultural sector of Russian regions in
order to increase export potential; adjustment of
methodological approaches to the allocation of
budgetary funds for the development of the agro-
industrial complex, considering the priorities of
export potential development.
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