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Abstract. The paper is about main trends of cooperation activity in research and development in Russia
nowadays. It is focused on types of cooperation and types of partners in joint projects. Special attention is
paid to cooperation in manufacturing. This makes it possible to diagnose possible points of innovation
growth, that is, types of manufacturing activities that are of interest to both Russian and foreign partners.
The study of the partnership in the dynamics allowed us to see a reduction in the share of suppliers of
equipment, raw and materials in joint projects, as well as the share of consulting firms. To study the factors
that have a decisive influence on the cooperation activity of organizations, a logit model is created. It shows
that the probability of cooperation increases with the growth of novelty of the created advanced production
technologies, innovation and patent activity of enterprises. The proposed aggregate indicator of cooperation
activity can provide regular monitoring of cooperation and partnership in R&D.

1 Introduction
Nowadays, it becomes more and more evident that the
growth of world economy will be determined by the
progress in science and technology which provide the
appropriate use of capital and human sources. A lot of
factors foster progress of innovation development, and
cooperation is one of the most important among them. It
helps organizations and firms to reach their goals when
they lack sources for generating innovations.
Cooperation helps realizing research and development
projects and creating innovative products and services.
Especially it concerns high-tech industries, where
innovations are generated on the base of linked fields of
science and knowledge. Partnership provides additional
possibilities to cope with the problems of the research
and development project diversification [1]. The main
question is what kind of cooperation is most effective
now. The determinants of cooperation activity and their
impact on the process are also of great importance. It can
be useful in forming federal and department target
programs, development strategies of state corporations,
programs of fundamental research in Academy of
Sciences and leading universities and research centers.

2 Methodology
2.1 Literature and data source review
Lots of researchers pay great attention to problems of
cooperation in innovation development and the role of
*

their solving for sustainable economic growth.
Understanding the scope of innovation, the
characteristics of innovative firms and the internal and
systemic factors that can influence innovation activity is
a prerequisite for conducting and analyzing policies to
promote innovation [2]. In a difficult economic situation,
both in the global and national-regional markets, many
enterprises and organizations are faced with the problem
of lack of resources – financial or human, without which
it is hardly possible to produce competitive products
based on technological innovations.
The most preferable form of cooperation in
developed countries is cooperation of enterprises on the
stage of precompetitive joint research and development
(R&D) and creation of venture enterprises for R&D.
Such a preference can be explained by the fact that the
result of precompetitive research as public good can be
the base for the development of own commercial product
by each firm participant of cooperation [3].
Science and technical cooperation creates the basis
for the development of a new type of economy.
Organizations enter into close interaction and raise
productivity and efficiency by joining their efforts and
minimizing possible risks. Cooperation in creation and
using innovations often takes place at the junction of
different sectors of economy that promote integration of
scientific and technical knowledge from different fields,
and as a result to the creation of new competitive
products [4].
Different sources supply researchers with data for
modeling and analyzing the processes in innovation
development and cooperation activity. This can help to
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find the main trends in different aspects of the
considered topic. According to the Oslo manual [5],
paragraph 276, sources of information on cooperation in
science and technology include open sources - internal
sources of the enterprise (e.g. R&D) and publicly
available sources (e.g. patent information), as well as
sources of information universal for all types of
cooperation on the base of supply chains when there is
collaboration between either consumers and suppliers, or
organizations in the frame of joint projects with other
enterprises and research organizations.
In Russia, a survey of organizations in order to
identify their links in innovation, and in particular the
presence of cooperative ties, and cooperation of
organizations is established in Sections 7 and 10 of form
No. 4-innovation. For the convenience of presentation
and analysis of the results, the data on joint projects are
divided into several groups: in countries or regions
location of partners cooperation (Russia; CIS countries;
the EU countries and candidates; USA and Canada; India
and China; and other countries), by types of cooperation
(permanent cooperation; cooperation carried out within
the framework of a specific project; and one-time, or
informal, cooperation that not related to a special
project), and by types of partners (organization in the
group, which includes the organization; consumers of
goods, works, services; suppliers of equipment,
materials, components, software; competitors in the
industry; consulting, information firms; scientific
organizations; universities or other higher education
institutions). Such organization of observation allows to
obtain data on cooperation in two main aspects: types of
innovation cooperation partners relative to their
geographical location and types of partners relative to
the type of cooperative ties involved.

x 2 – the number of technologies used;

x3

– the number of purchased new technologies;

x 4 – the number of patent applications for
inventions;

x5

– the share of specialists with higher professional
education in the total number of employees performing
R&D;

x6

– the share of expenditure on applied research
and development in the internal current expenses on
R&D;

x7

– the share of innovative products in the shipped
products;

x8

– the share of organizations with ready-made
innovations in the last three years;

x9

– the share of own funds of organizations in the
cost of technological innovations;

x10

– the share of organizations for which the
Russian market is the most important.
After stepwise procedure in the process of
identification, the model the factors with statistically
significant coefficients were obtained.
In order to assess the regions of Russia by the degree
of development of scientific and technical cooperation,
the integral indicator of cooperation activity were
constructed for Russian regions. It is based on five
variables describing different aspects of cooperation
activity:

f 1 – the number of joint research and development
projects per thousand people;

2.2 Modeling the propensity to cooperate and
cooperation activity

f 2 – the number of joint projects with scientific
organizations per thousand people;

f3

In the study, the logit regression model was used to find
the significant factors that impact propensity to
cooperate.

(

y = (1 + e z

)

−1

– the share of organizations involved in the
development of joint research and development projects,
%;

f 4 – the number of patents granted for inventions

(1)

per thousand people;

xj

f5

where z is a linear combination of factors
with
corresponding coefficients and a constant.
As a dependent variable the binary one were used
that presents the fact of cooperation in R&D. The type of
economic activity (TEA) was used as an observation for
the model identification.
Initially, 26 different characteristics of scientific
cooperation in various aspects were considered. Only ten
of them were left for further modeling After correlation
analysis to avoid multicollinearity:

– the number of patents granted for utility
models of units/thousand people.
The coefficients for aggregation of these factors into
the indicator were obtained using principal component
analysis.

3 Results
In recent years, Russia has been facing an unfavorable
situation in the sphere of economic cooperation with
foreign partners. But the problems act at the same time
as a general driver for cooperation, and the overall
number of joint projects tends to be more numerous
(Figure 1).

x1 – the degree of novelty of the created
technologies (the ratio of number of essentially new
created technologies to overall number of the created
advanced technologies);
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Fig. 1. Number of joint projects in last decade (2007-2017 years) (Data source: Federal States Statistics Service of Russian
Federation (http://www.gks.ru)).

The introduced sanctions against Russian business
make it difficult to cooperate with partners from other
countries and cause a tendency of preferential orientation
of domestic organizations to internal cooperation. The
vast majority of joint research and development projects
(about 93% of the total number of joint projects for the
development of technological innovations) are carried
out jointly with Russian organizations and only in about
7% there are foreign partners.
If we analyze the main partners of joint projects, we
can see that 5% of them are carried out with the
countries of Europe and the European Union and 2% the CIS countries. The orientation of Russian
organizations to the domestic market is also largely due
to the insufficient level of novelty of the developed
innovations and technologies for the world market, as
well as undemanding Russian market, characterized by a
low level of demands of the Russian consumer to the
quality of the goods and services.
In the study of the types of partners of joint projects
(Figure.2) we can pay attention to the shift of interest in
cooperation, towards scientific organizations and
universities, since 2016.
According to the results of surveys conducted by the
Interdepartmental Analytical Center (IAC), in 2015, 70%
of research organizations and 91% of universities
performed R&D in the interests of industry. All types of

partnerships, especially with scientific organizations and
educational institutions of higher education, are more
characterized by project-specific cooperation than by
ongoing cooperation. The exception is the ratio of the
types of cooperation in cooperation with the group,
which includes the organization, where permanent
cooperation is slightly higher than cooperation in a
particular project. The least popular among all types of
cooperation is one-time or informal cooperation, which
is not associated with any specific project.
The study of cooperation activity in the context of
sectors of the economy and TEA is the most effective to
identify possible points of economic growth, which are
formed at the junction of several sectors of the economy
and areas of knowledge in the conditions of close
scientific and technical cooperation. Among the types of
economic activities, it should be noted high-tech
manufacturing, which includes the production of
pharmaceutical and medical products, the production of
components for radio and communications, as well as
aircraft and spacecraft. These activities are characterized
by the introduction of new technologies through joint
development with other organizations. Thus, in 2017,
34.1% of organizations engaged in high-tech industries
developed innovations together with other organizations
through scientific and technical cooperation to carry out
research and development. For low-tech industries, the

Fig. 2. Number of partners of different types in joint projects in 2017 (Data source: Federal States Statistics Service of Russian
Federation (http://www.gks.ru)).
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Table 1. Index of Cooperation Activity for some Russian Regions in 2017 year.
Leading regions
Moscow
Kamchatka
Magadan region
Saint-Retersburg
Tomsk region
Republic of Tatarstan
Moscow region
Sverdlovsk region
Novosibirsk region
Nizhny Novgorod region

Index value
1.00
0.72
0.71
0.68
0.67
0.55
0.54
0.51
0.51
0.49

Following regions
Altai Republic
Republic of Tuva
Republic of Chechnya
Republic of Komi
Pskov region
Sakhalin region
Adygeya Republic
Republic of Kalmykia
Republic of Ingushetia
Nenets Autonomous district

value of this indicator was at the level of 26%.
We can see the high cooperation activity of
pharmaceutical firms, 30% of them cooperates with
organizations of CIS countries. This fact may indicate
more favorable conditions of cooperation provided by
the post-Soviet countries and their interest in the joint
development of new types of pharmaceutical products
due to the high resource base preserved in Russia.
Foreign partners showed the greatest interest in
cooperation in such activities of high-tech industries as
Medical devices and Aircraft production, which
characterizes these TEA as points of growth of
innovation activity in Russia. It should be noted that the
term points of growth of innovation activity we use for
activity, in which both Russian and foreign partners are
interested in cooperation.
The study of the types of partners in the dynamics
allows us to see that as partners of joint projects, the
share of suppliers of equipment, raw materials and
materials, as well as the share of consulting firms, has
sharply decreased. The least popular in Russia are thirdparty consulting or information firms, the share of which
among the partner organizations for joint innovation
cooperation is only 2%. For comparison, in 2005 and
2010 the share of suppliers in joint projects was the
highest. Cooperation with suppliers is typical for such
TEA as Production of aircraft and Office and computer
equipment. In the Production of aircraft, the Consumers
of goods and services and Alliances and consortia also
show a tendency to cooperation.
At the next stage of the study a logit regression
model was created. It allows us to predict the probability
of high cooperation activity in R&D. Ten of the most
informative indicators were selected as independent
variables, have a sufficiently significant relationship
with the binary dependent variable y that has a unit value
in the case of high cooperation activity and zero value
otherwise
As a result of the coefficients estimation, the main
component z in the model (1) was identified as (2).

Index value
0.07
0.07
0.06
0.06
0.06
0.05
0.04
0.01
0.00
0.00

cooperation 0.324, at the same time for Manufacture of
medical devices, precision and optical instruments,
clocks and other time devices the corresponding
probability was estimated at the level of 0.978.
All the coefficients in the model are statistically
significant, its R2(McFadden)=0.784, and LR
statistic=112.3. Jackknife procedure for the model
verification shows that the estimated probability of
correct forecasting is quite good for both zero and unit
level of the observed variable y: 0.909 and 0.889
correspondently. So, the proposed model has an
acceptable sensitivity and sufficient stability.
Analysis of the main components of the feature space
{fj}, characterizing the cooperative activity in its various
aspects allowed us to identify one main component
explaining 56.9% of the variance of the initial features.
This component after unification may be used as an
integral indicator of cooperation development in R&D.
The coefficient values are presented in Table 1 for some
regions of Russian Federation.
The proposed measure of cooperation activity
provides assessment that can be made on the regular
base.

4 Conclusion
The analysis of the situation in various sectors of the
Russian economy shows that the international scientific,
technical and technological cooperation plays an
important role in increasing the competitiveness of
enterprises' products, contributes to the creation of new
niches and the promotion of modern advanced
technologies in the domestic Russian market. Internal
cooperation acts as a support to compensate the losses
caused by sanctions and restrictions in international
business and trade, and the role of scientific
organizations and universities in this issue becomes
higher. Enterprises and organizations of high tech types
of activity show higher propensity to cooperation than
others, and the measure of this propensity can be
estimated with the binary regression model.
The significant drivers of cooperation activity are
turned to become the novelty of the created technologies,
patent activity and activity in producing innovative
goods and services.

z = −11.28 + 3.77 x1 + 0.83x4 + 6.57 x7 (2)
The probability to cooperate in high tech TEA is
usually substantially higher than in others, e.g. for
Collection and recycling of waste and scrap the value of
z in 2017 was — 0.736 that gives the probability of
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Cooperation activity of Russian regions may be
estimated using corresponding index constructed on the
base of principle component analysis applied to main
characteristics of cooperation and partnership. Low level
of this index should be considered in positive sense as a
potential for the future improvement in this sphere.
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