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Cooperative Strategies in the Age  
of Open Innovation: Choice of Partners, 

Geography and Duration

Abstract

In the era of “open innovation”, the choice of a 
cooperative strategy is one of the most significant 
factors determining the effectiveness of innovation 

activities. The authors investigate the typical configurations 
of cooperative networks in Russian manufacturing, 
including the choice of partners, the role of spatial distance, 
and the duration of joint projects. Using the firm-level data 
(1,324 in 2015 and 545 in 2018) the paper evaluates the 
role of cooperation in the innovation outcomes in terms of 
innovation novelty and export capacity. 

The most common cooperative strategy is vertical 
cooperation, which is the involvement of clients and 
suppliers in the process of innovative development. The 
geography of cooperation rarely extends beyond a region’s 
borders and is mostly of an irregular (short-term) nature. 
A small number of enterprises that engage in international 
cooperation tend to rely upon long-term linkages with 
academia, which is a distinctive feature of the most 
innovative Russian companies, including those involved in 
the creation and distribution of intellectual property. 
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The generation of knowledge and ideas, and 
their practical implementation in innovations 
is a network phenomenon that involves the re-

sults from the organized interaction of many partici-
pants. While an individual invention can be made in 
isolation, the regular and systematic development of 
innovations is impossible without cooperation. Co-
operative interaction between various actors is at 
the core of the contemporary companies’ innovation 
models. It serves as the basis for a systemic approach 
to innovative development on a national scale. Such 
models are typical for the most advanced innovation-
oriented players who control global value chains.
In contrast to an ideal situation where all actors 
implement the best possible strategies, in reality, a 
high degree of interconnectedness between the firms’ 
innovations as well as a broad scope of cooperation 
networks remain rather the exception. This study 
illustrates this phenomenon using the empirical 
evidence obtained by surveying Russian companies. 
Key structural characteristics of network innovation 
partnerships, geographical and temporal aspects of 
cooperation in the development and implementation 
of innovations in Russia have been studied. A popu-
lar, but not indisputably confirmed hypothesis about 
the relationship between the “openness” of a strat-
egy and the innovation productivity was tested. The 
network factor’s impact upon the differences in com-
panies’ innovation capabilities, their ability to create 
innovations new to the market, and to participate in 
global value chains were assessed. Configurations of 
cooperation networks’ innovative businesses were 
also examined.
Cooperation has been a central topic to all actual 
models of innovation processes. The very emer-
gence of the innovation concept, in addition to the 
traditional “linear model” describing the impact of 
technological progress on economic development 
was largely due to the need to take into account the 
diverse knowledge channels and flows required to 
apply innovations (such as technology borrowing, 
third-party development, etc.).1 In the late 1990s-
early 2000s, a wealth of empirical evidence was ac-
cumulated, confirming the importance of external 
information sources for corporate innovation. The 
proactive position taken by the most productive in-
dustry players, in particular multinational corpora-
tions, contributed to the development of the “open 
innovation” model which recognizes the key role of 
all kinds of knowledge and technology flows in inno-
vation [Chesbrough, 2003; Carlsson et al., 2011].
A systemic approach to analyzing countries’ innova-
tion capabilities, which is reflected in the framework 

“national innovation systems” concept [Freeman, 
1987; Lundvall, 1992; Nelson, 1993], is also focused 

on cooperation issues. The strength of connections 
between innovation systems’ specific components 
and actors is a decisive factor in the innovative 
productivity in the national, regional, and sectoral 
contexts [Edquist, 2011; Fagerberg et al., 2005]. If 
such links are not sufficiently strong, it becomes a 
limitation and encourages making compensatory ef-
forts and developing special support measures in the 
framework of national innovation policy.
Studying cooperation networks’ configuration is 
closely related to other research areas related to de-
velopment, catching up, and technological upgrad-
ing. The diversity and roles of companies’ external 
information sources are studied by researchers of 
sectoral technological regimes [Breschi et al., 2000], 
competitive advantages, and windows of oppor-
tunity in order to close the productivity gap with 
the world’s leading economies and the technologi-
cal development of national industries [Humphrey, 
Schmitz, 2002; Lee, 2020]. The length of cooperation 
is determined by the level of trust, the depth of ac-
tors’ interaction, and their “institutional closeness” 
[Boschma, 2005; Plewa et al., 2013]. This affects firms’ 
absorption capacity, which is needed to promote the 
dissemination of advanced technologies and organi-
zational practices at the national level. Geographic 
localization of knowledge chains is crucial in sub-
stantiating cluster policy and smart specialization 
strategies [Balland et al., 2019].
The idea of making innovation process as open as 
possible was suggested on the basis of the experience 
of the most advanced global companies. However, 
not all innovation players use the available infor-
mation dissemination channels, are integrated into 
mutual exchange networks, or share openness val-
ues. Surveys of enterprise innovation activities based 
on the framework approaches described in the Oslo 
Manual [OECD, Eurostat, 2018] – the international 
standard for measuring and interpreting innovative 
behavior indicators in the business sector – are the 
most important source of relevant empirical data. 
Methodological principles, a conceptual apparatus, 
a detailed system of definitions, and algorithms for 
framing questions and interpreting answers allow 
one to obtain internationally harmonized data on a 
wide range of characteristics of companies’ innova-
tion activities, suitable for comparative analysis.
Surveys carried out in line with the Oslo Manual 
have shown that openness is a multidimensional and 
complex phenomenon. The significant amount of ac-
cumulated empirical data indicates that enterprises 
are involved in cooperation to a different extent 
[Dahlander, Gann, 2010], while factors that deter-
mine the choice of partners and the formats of their 
interaction are heterogenous [Belderbos et al., 2004b]. 
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1  About the non-linear innovation model see: [Kline, Rosenberg, 1986; Godin, 2008].
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Researchers note the coexistence of both predomi-
nantly open and autonomous innovation strategies. 
Similar conclusions were made on the basis of Rus-
sian material. The relatively low level of companies’ 
cooperation with the key national innovation system 
actors is reflected in the relevant national statistical 
indicators [HSE, 2019]. Kratzer et al. [Kratzer et al., 
2017] discovered that only about 10% of innovative 
manufacturing enterprises have both a proactively 
open culture and a detailed cooperation strategy.
Our research is devoted to the “mechanics” of coop-
eration links in the Russian context. How does the 
openness of cooperation networks’ configuration 
affect companies’ innovative capabilities? Is it true 
that the more “open” a company is, the more effec-
tively it creates innovations new to the market? Do 
such companies have advantages facilitating their 
integration into global value chains? What is the role 
of businesses’ ties with “institutional” knowledge 
producers – research and educational organizations 
compared with numerous other information sources 
for, and partners in the development of innovations? 
To answer these questions, the results of two waves 
of the Higher School of Economics’ Monitoring of 
Enterprises’ Innovation Activity survey were used.
Manufacturing enterprises, which are the object of 
our analysis, have a special place on the modern eco-
nomic and technological development agenda since 
they have the highest demand for advanced produc-
tion technologies. The radical transformation of this 
sector defines the prospects for a new industrial rev-
olution – significantly increased global productiv-
ity and the reconfiguration of value chains [OECD, 
2015]. The manufacturing industry also plays an im-
portant role in the structural transformation of the 
Russian economy since it makes a significant con-
tribution to GDP (14.6% in 2019) and employment 
(14.3% of the national workforce in 2019). Accord-
ing to the innovation activity indicators [HSE, 2019], 
the highest number of companies successfully imple-
menting technological innovations are concentrated 
in the manufacturing sector. Making adequate use 
of “windows of opportunity” to promote the growth 
of the national economy requires understanding the 
mechanisms for implementing innovative capabili-
ties in manufacturing. Studying the role of the coop-
eration component as a factor in the success of inno-
vation is necessary for the effective implementation 
and scaling of innovation-oriented business models.
Based on the review of theoretical approaches to 
studying innovative development cooperation, we 
have analyzed the cooperation network configura-
tions typical for Russian manufacturing enterprises, 
including the location of partners and length of their 
interaction. Networking patterns were correlated 
with the companies’ innovation performance. A spe-
cial role that Russian enterprises’ cooperation with 
R&D and educational organizations plays in the 
former’s innovative capabilities was revealed. Firms’ 

distinctive characteristics are presented as a basis 
for assessing the factors impacting the complexity 
and productivity of Russian businesses’ cooperation 
strategies. Conclusions were made regarding the 
concept of “openness” and the empirical character-
istics of cooperation strategies, which could help ac-
complish the objectives of accelerating technological 
development, stepping up innovation activity, and 
increasing enterprises’ relevant capabilities.

Cooperation in Modern Innovation Models
Contemporary studies of innovation are based on 
the idea of nonlinear innovative development, ap-
plication, and dissemination processes; the use of 
diverse innovation strategies; different configura-
tions of innovation implementation chains; multiple 
sources of innovation ideas; and the particular im-
portance of the effective interaction of both internal 
and external partners [Leydesdorff et al., 2013; Roud, 
Fursov, 2011]. In the last three decades, research 
on innovation has been developing in line with the 

“chain” (nonlinear) model proposed in [Kline, Rosen-
berg, 1986]. Its key provisions are based on recogniz-
ing the economic role of the full range of possible 
innovation strategies, from full-scale research and 
development (R&D) to technology borrowing and 
the direct purchase of equipment. The departure 
from the linear model [Godin, 2006], understanding 
that a significant share of important innovations can 
be developed and implemented without conducting 
formal R&D on the basis of knowledge gained from 
experience (“doing, using, interacting”) or outside 
of the enterprise, provided the key to explaining the 
technology diffusion processes and the catching-up 
as well as the advanced development of particular 
countries and industries.
Since the 1980s, researchers have recognized the 
key role of the cooperation factor in building com-
panies’ innovative capabilities in the framework of 
basic concepts such as the resource-based view of 
a firm [Barney, 2001; Wernerfelt, 1984], companies’ 
absorptive capacity [Cohen, Levinthal, 1990], and 
dynamic capabilities [Teece, 2007]. This conceptual 
framework allows one to embed the current eco-
nomic agenda into innovation management practice. 
By the late 1990s-early 2000s, systemic observations 
have revealed the evolution of business strategies 
towards strengthening companies’ network connec-
tions [Rosenbloom, Spencer, 1996], including in the 
scope of the “open innovation” concept [Chesbrough, 
2003]. Open innovations propose new cooperation 
models typical of the most advanced and proactive 
companies [Chesbrough, 2012], which consider the 
process of creating and implementing innovations 
as a combination of inbound and outbound knowl-
edge flows [Dahlander, Gann, 2010], and thus use 
internal and external resources in the most efficient 
way possible with the help of new communication 
technologies.
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The digital era provides new opportunities for open-
ing the innovation process [Nambisan et al., 2019] by 
expanding the range of participants, using new for-
mats to share resources and intellectual activity re-
sults, and generating knowledge by synthesizing the 
actions of a wide range of diverse, independent, and 
uncoordinated actors through use of big data. As a 
result, cooperation strategies become more complex 
and heterogeneous.
Cooperation practices command serious attention 
in the scope of systemic empirical observations of 
the creation, implementation, and application of in-
novation. The current Oslo Manual edition [OECD, 
Eurostat, 2018] recommends one measure resources, 
innovation results, and the process of implementing 
new ideas separately, which allows for taking into ac-
count the diversity of companies’ innovative behav-
ior models and assessing the effectiveness of particu-
lar innovation implementation strategies in specific 
market, industry, and institutional settings.
The Oslo Manual defines innovations as new or 
improved products (services, business processes) 
brought to the market, which are significantly dif-
ferent from previously existing ones. All kinds of in-
novations are seen as economically significant: those 
new for the enterprise, but not for the market (reflect 
the process of accumulating competitiveness), new 
for the market, and new for the world. Innovation 
comprises the entire set of the firm’s relevant activi-
ties, in any arrangement or combination: R&D, pro-
duction design, engineering, acquisition of patent 
rights or licenses to use intellectual property, pat-
enting (registration) of intellectual activity results, 
purchases of machinery, equipment and other fixed 
assets for innovation purposes, the development and 
acquisition of software and databases, planning, cre-
ation and implementation of new methods of doing 
business, organizing jobs and external relations, the 
marketing of new products, education and training 
of personnel, and other costs directly related to in-
novation [OECD, Eurostat, 2018, Chapter 4].
The above approach allows one to take into account 
the “openness” of the innovation process to the max-
imum possible extent. In terms of inbound knowl-
edge flows, any type of innovation activity can be 
carried out by third-party organizations (through 
outsourcing, the procurement of relevant services, 
etc.) on a commercial basis, which is clearly reflected 
in innovation cost statistics. Companies use a wide 
range of information channels to develop and imple-
ment innovations. These include both internal (the 
company’s own R&D, production, etc. divisions) and 
external sources. The sources of inbound knowledge 
flows include affiliated and non-affiliated enterpris-
es (suppliers of equipment, materials and services); 
public and private R&D and educational organiza-
tions; customers, competitors, investors, other busi-
nesses, authorities, non-profit organizations, house-
holds, and individuals. In certain cases, a wider 

range of sources is considered, including informal 
ones (e.g., specialized exhibitions and conferences, 
etc.). Finally, companies’ cooperation is analyzed, 
that is, the joint activities to develop innovations by 
counterpart type (in line with the list of external in-
novation sources).
Surveys based on the Oslo Manual approach are the 
main source of empirical data for harmonized (and 
therefore comparable) studies of the role of coopera-
tion in companies’ innovation. A quantitative analy-
sis of various aspects of the relationship between 
cooperation and innovation strategies’ productivity 
is based on the European Community Innovation 
Survey data. The results of these studies provide a 
framework for key hypotheses to empirically analyze 
the patterns common to cooperative innovation de-
velopment strategies:
•	 Different forms of cooperation have differ-

ent, but statistically significant effects upon in-
novative performance [Belderbos et al., 2004a; 
Laursen, Salter, 2006; Greco et al., 2016; Wang et 
al., 2015]. In general, large firms have a greater 
propensity to engage in innovation cooperation 
[Fritsch, Lukas, 2001]. However, the effects vary 
significantly depending upon the types of inno-
vations [Aschhoff, Schmidt, 2008; Nieto, Santa-
maría, 2007; van Beers, Zand, 2014].

•	 The effects vary greatly depending upon the type 
of economic activity (TEA). Depending on the 
specifics of the industry markets, certain net-
work configurations are more common [Arranz, 
de Arroyabe, 2008; Tether, 2002]. Another source 
of variability is the differences in institutional 
conditions and competition regimes [Kim, Vo-
nortas, 2014; Srholec, 2015].

•	 Involvement in cooperation networks is more 
important for innovative development compared 
to contributions from isolated cooperation part-
ners [Becker, Dietz, 2004; de Faria et al., 2010].

•	 In addition to the “breadth” of coverage (diver-
sity of partners), the “depth” of cooperation, i.e., 
the intensity and duration of interaction with 
specific partners, plays a significant role [Lhuil-
lery, Pfister, 2009; Plewa et al., 2013]. The effects 
of such integration may vary depending upon 
the type of partner (e.g., in the case of industry-
science cooperation, long-term research projects 
may be implemented, while cooperation with 
clients may involve additional product custom-
ization to meet customers’ requirements).

•	 Spatial proximity is important to the extent that 
it does not depend upon the “cultural” proximity 
of cooperation partners – a common understand-
ing of the context, the unity of objectives, and the 
ability to quickly exchange information over the 
course of a project [Boschma, 2005; Torre, 2008].

•	 Industry-science cooperation plays a special 
role [Caloghirou et al., 2004; Kaufmann, Tödtling, 
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2001; Perkmann, Walsh, 2007]. The effectiveness 
of cooperation with R&D organizations and uni-
versities depends upon the overall technological 
level and innovative development of a country 
[Castellacci, 2008; Dachs et al., 2008; Hayter et 
al., 2018].

Harmonized international studies allow one to effec-
tively identify specific national features. Cooperation 
success essentially reflects the quality of the innova-
tion system. Creating conditions for the emergence 
and scaling of such cooperation is an important po-
litical objective associated with increasing the level 
and productivity of innovation. Network coopera-
tion studies are a valuable source of insights into the 
current state of the innovation landscape in order to 
identify inefficiency and windows of opportunity as 
well as to fine-tune relevant policies.
In the Russian economy, the generally low involve-
ment of enterprises in innovative activities is a key 
factor in the cooperation intensity. A number of 
quantitative studies identified the main barriers 
to scaling up innovation: limited availability of re-
sources for companies, especially financial ones 
[Kuznetsova, Roud, 2013; Teplykh, 2015]; an unfavor-
able institutional environment in terms of the qual-
ity of government regulation; the low level of market 
competition; and the significant role played by the 
state in the economy [Gokhberg, Kuznetsova, 2015; 
Yakovlev, 2014]. The negative impact of these factors 
is evident both in real sector organizations’ demand 
for innovations and in the productivity of companies 
already involved in innovative activities. As a result, 
Russian enterprises rarely implement breakthrough 
innovation projects leading to the development of 
high-tech products that are competitive on foreign 
markets [Bessonova, Gonchar, 2019]. “Openness” 
and network cooperation are practiced only by ac-
tively growing companies, for whom these activities 
make up an important part of their business models.
The quantitative parameters of cooperation pro-
cesses in Russia are reflected in the official statistics 
of enterprises’ innovation activity, in particular the 
proportion of organizations involved in joint R&D 
projects. In 2017 their share was 4.9% of the total 
number of manufacturing enterprises. The highest 
level of joint R&D was noted in high-tech sectors (in 
the production of computers, electronic, and optical 
products, 16.1% of companies are involved in such 
projects; in production of medicines and medical 
materials – 12.1%), and in certain other economic 
activity types (EATs) (in metallurgical production 
this figure is 12.1%, in the production of coke and 
petroleum products – 11.3%). It should be kept in 
mind that this indicator only reflects joint R&D, i.e., 
just some of the possible cooperation formats to de-
velop innovations. The assessment of the activities’ 
scale and of third-party organizations’ contribution 
to the development and implementation of innova-

tions by enterprises is based on indicators such as 
“Share of organizations in total number of those that 
applied ready-made technological innovations over 
past three years, mainly developed...by other orga-
nizations” (18.2%); “jointly with other organizations” 
(27.1%); “by changing or modifying products devel-
oped by other organizations” (5.8%); “on their own” 
(51.5%). Thus, the absence of external partners’ sig-
nificant contribution to innovative development was 
established for more than half of enterprises engaged 
in technological innovation. For manufacturing en-
terprises, the most valuable sources of information 
they need to create technological innovations are the 
consumers of their products and services (11% of 
organizations), suppliers of (raw) materials (5.4%), 
competitors (5%), and legislative and executive au-
thorities (4.6%). R&D and educational organizations 
play a much less important role for most enterprises: 
academic R&D organizations account for 0.6%, in-
dustrial ones for 2.7%, and universities for 1.2% of 
the total number of surveyed organizations.
Aggregated official statistical indicators reflect the 
generally low level of cooperative ties in the Russian 
national innovation system. Studies that use data on 
individual enterprises present in-depth analyses of 
various aspects of cooperation, including quantita-
tive parameters of factors, barriers, and drivers of 
business-science cooperation [Roud, Vlasova, 2020; 
Dezhina et al., 2018; Simachev et al., 2014]. One of 
the main conclusions of these studies is that partner-
ship with R&D organizations goes beyond the tra-
ditional linear innovation model, since cooperation 
may not be limited to joint R&D projects and include 
various types of knowledge-intensive services, hu-
man capital development, or strengthening internal 
competencies. Such cooperation is based on cultural 
similarity, which allows one to overcome barriers to 
cooperation associated with different management 
strategies and the “target functionality” of compa-
nies and R&D organizations, which understand proj-
ect success differently. The stereotype about Russian 
science’s inability to provide high-quality applied 
results has not actually been confirmed. Rather, we 
should talk about different strategic goals of busi-
ness and science due both to institutional and corpo-
rate specifics (e.g., short planning horizons) and the 
R&D sphere’s structural features (the prevalence of 
public funding and the almost complete absence of 
mechanisms for attracting funds from other sources 
among R&D organizations’ performance indicators).
There is a pronounced lack of studies presenting a 
micro-level analysis of companies’ network innova-
tive development cooperation with a wide range of 
partners (based on data for individual enterprises). 
In some cases (e.g., [Bykova, Molodchik, 2009]), the 
authors positively assess the relationship between co-
operation and certain aspects of enterprises’ perfor-
mance. However, without the harmonized concep-
tual apparatus of the Oslo Manual, it is impossible 
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to compare and unambiguously interpret the iden-
tified patterns [Kratzer et al., 2017]. Using Russian 
enterprises’ open innovation strategic culture as an 
example, it can be demonstrated that only 9.3% of in-
novative manufacturing enterprises have developed 
an internal culture focused on the efficient absorp-
tion of external ideas and knowledge, which, taken 
together with the available statistical data, calls into 
question the development prospects for the coun-
try’s innovation capabilities. Studying the diversity 
of innovation strategies, the compatibility of various 
partnership formats, and factors affecting the forms 
and nature of such cooperation becomes relevant to 
better understanding the mechanisms of the Russian 
national innovation system and shaping effective 
state science and innovation policy.

Methodology and the Basis of this Study
The results of two waves of the Monitoring of Rus-
sian Enterprises’ Innovation Activity survey (2015 
and 2018), conducted by the Institute for Statistical 
Studies and Economics of Knowledge (ISSEK) of the 
Higher School of Economics (HSE) since 2009 in the 
framework of the HSE Basic Research Programme2 
provided the empirical basis for this study. The sur-
vey covers manufacturing enterprises in at least 40 
Russian regions, in all federal districts, which employ 
more than 15 workers; its methodology is based on 
the Oslo Manual [OECD, Eurostat, 2018]. Data was 
collected through a series of structured interviews 
with executive managers using a questionnaire. The 
questionnaire comprised several sections: general 
characteristics of the enterprise; development and 
implementation of innovations; innovation develop-
ment cooperation; public support of innovation; use 
of advanced technologies; and organization of pro-
duction.
In 2015, the survey was conducted across all man-
ufacturing industries. The final sample comprised 
1,324 enterprises, 805 of which (60.8%) were inno-
vation-active, i.e., they developed and/or introduced 
at least one technological innovation in 2011-2013. 
In 2018, the survey covered high-tech and medium 
tohigh technology manufacturing firms (according 
to the OECD/Eurostat classification).3 A total of 545 
companies were surveyed; 422 of which (77.4%) were 
innovation-active. The survey data was weighted by 
population characteristics (the number of enterpris-
es in each industry sector and size group) derived 
from the Federal State Statistics Service (Rosstat).
At the first stage, typical configurations of coopera-
tion networks were investigated. To identify them, 
three aspects of the cooperation strategy were ana-

lyzed: the choice of partners, the role of spatial dis-
tance, and the duration of cooperation. These mod-
els were examined in terms of enterprise size, age, 
ownership structure, and type of economic activity. 
Cluster analysis served as the main research method. 
Differences in variables’ average values across clus-
ters were analyzed to assess the “openness” of inno-
vation strategies.4

To operationalize the innovative performance, a ty-
pology covering two key dimensions was used:  the 
degree of innovation novelty in accordance with 
Oslo Manual recommendations (new to the firm or 
new to the market) and enterprises’ integration into 
global value chains through export activities (non-
zero volume of products shipped to foreign markets). 
Four gradations of “advanced” innovators were con-
structed, within which the role of cooperation was 
investigated. The impact of cooperation networks’ 
configuration upon enterprises’ innovative capabili-
ties was estimated using multivariate logistic regres-
sions.
Particular attention was paid to the role of industry-
science cooperation as a driver of technological in-
novation. A comparative analysis of entrepreneurial 
strategies, along with intellectual property creation 
and dissemination practices of enterprises engaged 
and not engaged in cooperation with R&D and edu-
cational organizations was carried out.5 Taking into 
account that high- and medium-to-high-tech manu-
facturing enterprises demonstrate the highest level of 
innovative activity (the share of enterprises engaged 
in technological innovation of all enterprises in 2017 
is 31.8% and 19.9% of organizations, respectively), 
the analysis was based on the 2018 survey data.

The Configuration of Cooperation 
Networks
To identify patterns in innovation partnership net-
work configurations in the Russian manufacturing 
industry, three aspects of network cooperation were 
studied: choice of cooperation partners, geographic 
distance from them, and length of cooperation. The 
analysis allowed the authors to identify differences 
in enterprises’ innovative behavior depending upon 
their cooperation strategy.
The results confirm that innovation is a network phe-
nomenon. Cooperation plays an important role in 
Russian manufacturing enterprises’ innovation strat-
egies: the vast majority of respondents in the survey 
(98.5%) involve external organizations in their in-
novation projects. Practically all of them cooperate 
with members of their value chain, first of all, with 
direct consumers of their products (76.3%) and sup-
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2  For more, see: https://www.hse.ru/monitoring/innproc/, accessed on 20.08.2020.
3  For more, see: https://ec.europa.eu/eurostat/statistics-explained/pdfscache/6384.pdf, accessed on 20.08.2020.
4  The statistical significance of the differences in mean values between clusters was tested using the Kruskal-Wallis test.
5  Fisher’s criterion was applied to assess the significance of differences between companies engaged and not engaged in science-industry cooperation.
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pliers of (raw) materials and components (73.8%) 
(Table 1).
However, the networking remains underdeveloped. 
Enterprises with a high innovative capabilities tend 
to have detailed cooperation strategies. Enterprises 
integrated into global value chains (23.8%) are more 
likely to involve R&D organizations and universities 
in their innovation projects (over 25% in each group) 
and cooperate with government agencies. More than 
half of the companies producing highly innova-
tive products competitive on international markets 
(20.7%) cooperate with R&D organizations.
A cooperation strategy primarily focused on supply 
chain partners is more typical for small and low-tech 
enterprises (39.9%) who cooperate only with region-
al suppliers and consumers, and for large companies 
interested in exporting newly developed innovative 
products (42.6%) and integrating into national and 
global value chains (Table 2).
Less than 20% of the surveyed enterprises had a geo-
graphically wide network of partners. Global net-
working tends to increase with companies’ more ad-
vanced industrial activities and ambition to compete 
with foreign manufacturers. A distinctive feature of 
advanced innovators is cooperating with R&D orga-
nizations and universities as well as involving public 
authorities and consulting firms in their innovation 
projects.
Due to the complexity and long duration of innova-
tion projects, establishing long-term relationships 
with partners is a key to successful cooperation. 
Meanwhile, over 40% of Russian manufacturing en-
terprises only have irregular one-off contracts with 
their partners, mainly in the value chain framework 
(Table 3). About a third of enterprises maintain per-
manent contacts with customers and suppliers of 
(raw) materials and components but interact with 
other partners only occasionally. Enterprises’ entry 

on foreign high-tech product markets and public 
participation in their ownership facilitates the ex-
pansion of their cooperation and the establishment 
of long-term partnerships, including with R&D or-
ganizations.
Classifying cooperation strategies by partners’ geo-
graphical location and length of cooperation with 
them revealed that one-time contracts with regional 
and national suppliers and customers remain the 
most common cooperation model in the Russian 
manufacturing industry (Table 4). International net-
work cooperation is extremely rare and only happens 
in the framework of long-term relationships, includ-
ing those involving R&D organizations and universi-
ties in innovation projects.
Assessing the impact of openness upon the actual 
productivity of enterprises’ innovation activities 
confirmed the hypothesis of its high importance for 
broad network cooperation with various partners 
(Table 5). For example, focusing on the domestic 
market and the development of incremental inno-
vations require partnerships with the federal au-
thorities, while to successfully export products, en-
terprises need to integrate into national and global 
value chains and cooperate with R&D organizations 
and/or universities. Furthermore, only participation 
in complex cooperation networks in the framework 
of long-term relationships with the R&D sector and 
market participants outside their value chain (i.e., 
competitors and related companies) and the region 
increases companies’ chances to integrate into global 
value chains.
Advanced innovators tend to actively cooperate with 
the R&D sector. Strengthening industry-science co-
operation and partnerships with value chain mem-
bers outside the region play a key role in export-ori-
ented manufacturing enterprises’ activities. Estab-
lishing long-term relations with R&D organizations 

Table 1. Cooperation Partners (share of those who chose the appropriate option in the total number of 
innovative enterprises, by innovation and enterprise type,%)

Partners Total

Firms by innovation status and export activity

New to firm, 
Non-exporters

New to firm, 
Exporters

New to market, 
Non-exporters

New to market,
Exporters

62.2 17.1 14.0 6.7
Clients 76.3 77.0 71.0 73.5 88.6
Suppliers 73.8 74.1 78.1 64.9 77.9
Providers of services 31.1 31.1 35.7 28.1 25.9
Related value-chain members 29.6 29.1 30.3 25.7 39.7
Competitors 17.1 16.5 18.3 17.5 18.7
R&D organizations 25.0 19.1 39.9 16.9 58.3
Universities 18.5 15.9 25.8 15.3 29.9
Consulting firms 8.9 9.3 10.6 4.8 9.8
Public authorities 22.1 23.9 19.8 14.4 27.7

Question: Please indicate the type of innovation cooperation partner
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2015
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Table 2. Cooperation Network Configurations Based on the Spatial Proximity to Partners  
(cluster analysis results)

А. Cooperation Models: Geographical Aspect

B. Enterprise Characteristics

Clusters Value chain: 
within region

Value chain: 
beyond region

Value chain: global, 
Science: within region

Value chain: global, 
Science: beyond region

TotalCluster size 39.9 42.6 12.7 4.9
Indicators: Innovation cooperation with (% of enterprises)
Clients R 73.4 34.1 85.1 30.0 56.1

N 0.0 52.9 72.2 65.2 34.9
F 0.0 9.1 27.6 17.4 8.2

Suppliers R 67.1 17.4 76.1 34.2 45.5
N 0.4 60.7 88.9 59.5 40.2
F 1.6 16.5 47.6 38.5 15.6

Providers of services R 26.6 7.6 84.2 14.6 25.3
N 0.0 11.9 44.2 31.2 12.2
F 0.0 1.2 17.7 8.5 3.2

Related value-chain members R 24.1 4.0 54.5 30.6 19.7
N 1.7 14.7 42.4 42.8 14.4
F 0.0 3.1 8.8 6.7 2.8

Competitors R 11.0 1.6 47.7 2.9 11.2
N 0.9 4.6 38.5 21.0 8.2
F 1.1 1.3 9.1 4.4 2.4

R&D organizations R 11.5 4.1 42.8 55.7 14.5
N 1.5 17.0 21.5 94.1 15.2
F 0.0 1.9 0.0 10.1 1.3

Universities R 9.5 7.2 44.1 51.6 14.9
N 0.4 1.9 8.5 88.9 6.4
F 0.0 0.1 0.0 9.3 0.5

Consulting firms R 6.9 0.0 19.5 17.2 6.1
N 0.0 1.9 10.1 15.6 2.9
F 0.0 1.3 0.6 4.3 0.9

Public authorities R 19.0 5.8 45.6 44.7 18.0
N 0.4 5.6 12.2 43.3 6.2
F 0.0 0.2 0.0 1.7 0.2

Partners: R — regional (located at a distance of less than 100 km); N — national (more than 100 km); F — foreign
Models of co-operation:    — vertical (actors in supply chains);   — horizontal (other market players);    — institutional (R&D organizations);   — 
consulting firms;    — governmental bodies. The same legend is for Table 3А.

 
 Clusters

Value chain: 
within region

Value chain: 
beyond region

Value chain: global, 
Science: within region

Value chain: global, 
Science: beyond region  Total

Size:

small (< 100 employees) 42.5 26.9 11.7 11.1 30.4
medium (100–500) 43.5 53.4 67.3 38.9 50.5
large (> 500) 14.0 19.7 20.9 50.0 19.1

Newly established (less than 5 years) 7.8 5.7 4.5 1.9 6.2
State ownership 13.7 5.9 7.2 29.0 10.3
Sector:

low-tech 62.1 41.1 32.7 13.0 47.0
medium low-tech 20.2 20.9 24.8 18.5 21.0
medium high-tech 11.5 28.9 32.4 38.4 22.9
high-tech 6.2 9.1 10.1 30.1 9.1

Types of enterprises-technological innovators:
new to firm, non-exporters 73.3 55.7 59.5 35.6 62.2
new to firm, exporters 8.9 22.5 20.5 28.4 17.1
new to market, non-exporters 16.7 12.5 12.8 8.5 14.0
new to market, exporters 1.1 9.4 7.2 27.6 6.7

Note: Black font highlights values that are beyong average (the last column), gray highlights values that are lower. Differences between clusters are statisti-
cally significant. The authors can provide group comparison results based on the Kruskal-Wallis test upon request. The same is applicable to the Table 3.
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2015
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Table 3. Cooperation Network Configurations Based on the Duration of Cooperation  
(cluster analysis results)

А. Cooperation Models: Temporal Aspect

B. Enterprise Characteristics

Clusters
 

Value chain: 
one-time

Value chain: 
regular

Science: long-
term

Networking: long-
term

Total
Cluster size 43.8 35.4 15.4 5.4
Indicators: Innovation cooperation with (% of enterprises)
Clients S 20.4 0.7 13.9 14.8 12.1

M 13.0 15.7 17.0 10.9 14.5
L 15.5 83.5 56.0 56.5 48.0

Suppliers S 20.7 3.0 15.7 0.0 12.5
M 15.2 20.2 14.8 32.2 17.8
L 11.8 73.4 51.1 60.2 42.3

Providers of services S 9.1 4.1 5.1 0.7 6.3
M 4.0 10.7 5.9 15.5 7.3
L 4.3 28.5 12.0 57.2 16.9

Related value-chain members S 6.9 2.2 6.2 0.7 4.8
M 7.4 4.0 9.8 15.9 7.0
L 7.7 23.0 22.8 40.3 17.2

Competitors S 2.0 3.3 0.3 14.8 2.9
M 2.1 5.8 3.5 8.4 3.9
L 0.9 17.9 9.0 34.9 10.0

R&D organizations S 7.4 5.1 4.1 15.4 6.5
M 0.9 3.2 25.9 13.4 6.3
L 0.4 1.5 55.6 54.5 12.2

Universities S 1.4 3.5 4.1 0.7 2.5
M 1.9 3.1 14.3 36.2 6.1
L 0.3 1.8 43.6 39.0 9.6

Consulting firms S 2.8 2.3 3.3 14.8 3.4
M 0.8 1.1 0.0 33.9 2.6
L 0.0 0.0 0.0 51.4 2.8

Public authorities S 4.0 2.0 4.9 0.7 3.2
M 1.9 4.8 6.1 11.2 4.1
L 7.0 14.4 22.5 55.9 14.7

Links: S — short-term (one-time and/or <1 year); M — medium-term (1-5 years), L — long-term ( >5 years and/or regular)

Clusters  Value chain: one-
time

Value chain: 
regular

Science: long-
term

Networking: 
long-term  Total

Size:
small (< 100 employees) 32.9 35.1 12.6 30.2 30.4
medium (100–500) 49.9 50.8 55.1 40.4 50.5
large (> 500) 17.2 14.1 32.3 29.5 19.1

Newly established (less than 5 years) 8.4 6.3 2.2 0.0 6.2
State ownership 6.3 9.8 16.3 29.3 10.3
Sector:

low-tech 53.0 51.9 16.1 55.4 47.0
medium low-tech 22.2 21.1 21.9 8.4 21.0
medium high-tech 19.7 18.1 43.3 21.5 22.9
high-tech 5.1 8.9 18.7 14.7 9.1

Types of enterprises-technological innovators:
new to firm, non-exporters 63.8 69.2 40.5 65.0 62.2
new to firm, exporters 17.9 12.3 25.9 17.0 17.1
new to market, non-exporters 15.7 14.2 11.8 5.7 14.0
new to market, exporters 2.6 4.3 21.8 12.3 6.7

Note: Differences between clusters are statistically significant. The authors can provide group comparison results based on the Kruskal-Wallis test  
upon request.
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2015
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Table 4. Cooperation Network Configurations (share of those who chose the appropriate  
model in the total number of innovative enterprises, %)

Table 5. Components of Cooperation Networks that Determine the Types  
of Enterprises – Technological Innovators in Russian Manufacturing

Partners
Components  

of cooperation 
networks

Firms by innovation status and export activity
New to firm.  

Non–exporters
New to firm.  

Exporters
New to market.  
Non–exporters

New to market. 
Exporters

Value–chain members Cooperation=Yes 0.035 0.025 –0.027 –0.033
(0.071) (0.049) (0.054) (0.037)

Geography:  
out of region

–0.141*** 0.131*** –0.006 0.016
(0.039) (0.028) (0.029) (0.018)

Duration: more than 
1 year

0.081 0.012 –0.056 –0.037
(0.051) (0.036) (0.040) (0.029)

R&D organizations and/
or universities

Cooperation=Yes –0.108** 0.085** 0.004 0.019
(0.043) (0.034) (0.031) (0.018)

Geography:  
out of region

–0.171*** 0.071* 0.062 0.038
(0.054) (0.040) (0.043) (0.024)

Duration: more than 
1 year

–0.153*** 0.107*** 0.009 0.038*
(0.046) (0.037) (0.033) (0.021)

Other market actors Cooperation=Yes –0.003 –0.0465* 0.024 0.026
(0.037) (0.027) (0.026) (0.016)

Geography:  
out of region

–0.026 –0.037 0.024 0.039*
(0.043) (0.028) (0.032) (0.021)

Duration: more than 
1 year

–(0.028) –0.0505* (0.047) 0.031*
(0.039) (0.028) (0.029) (0.018)

Public authorities Cooperation=Yes 0.024 –0.020 –0.039 0.035
(0.046) (0.032) (0.031) (0.022)

Geography:  
out of region

0.125** –0.037 –0.0994*** 0.011
(0.061) (0.041) (0.032) (0.026)

Duration: more than 
1 year

0.049 –0.042 –0.028 0.021
(0.049) (0.033) (0.034) (0.022)

Note: The results of three multinomial logit-models estimation by cooperation components (marginal effects). Additional control variables: size, age, state 
ownership, and sector. Statistically significant coefficients are presented in bold characters; *. ** and *** denote significance at 10%. 5% and 1%. respectively.
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity. 2015

and universities strengthens companies’ innovation 
capabilities and increases their export opportunities.

Cooperation with Science  
as a Driver of Innovation 
An analysis of cooperation networks’ configurations 
showed that collaborating with the R&D sector is 
the most important strategic vector and attribute 
of innovative international-level companies. Let us 

see what the differences are between innovatively ac-
tive enterprises cooperating with R&D organizations 
and/or universities and those who neglect it.
According to the survey results, R&D sector players 
are an important source of information for enterpris-
es that rely on innovation as their main competitive 
advantage (Table 6). Over the course of innovative 
development, companies that introduce new (69.1%) 
and improve existing products (48.2%) most actively 

 Geographic scope
Duration

 TotalValue chain: one-
time Value chain: regular Science: long-

term
Networking: 

long-term

Value chain: within region 21.5 14.2 2.9 1.3 39.9
Value chain: beyond region 20.9 13.8 7.0 0.8 42.6
Value chain: global, Science: within region 1.1 7.2 2.5 2.0 12.7
Value chain: global, Science: beyond region 0.3 0.3 3.0 1.3 4.9
Total 43.8 35.4 15.4 5.4 100.0
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2015
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cooperate with research organizations and univer-
sities to achieve commercial success. In contrast to 
those not involved in industry-science cooperation, 
they are more often focused on the strategic search 
for new customer groups (35.3%) and expanding 
their product line (13.1%).
Companies interacting with the R&D sector proac-
tively generate, disseminate, and commercially apply 
new knowledge. They are the key technology mar-
ket operators and the cornerstones of the innovation 
system. This is evidenced by their demand for the 
official protection of created intangible assets and 
involvement in intellectual property transfers, which 
are higher than the average for high- and medium-
high technology manufacturing enterprises (Table 7). 
More than 40% of innovative enterprises cooperat-
ing with R&D organizations and universities have 
applied for a patent at least once over the past three 
years. Trademarks (26.1%), utility models (21.9%), 
and know-how (18.5%) were used less frequently. A 
much smaller share of enterprises (less than 6%) is 
involved in the transfer of intellectual property. The 
main dissemination channels are agreements on us-
ing know-how, licensing, and exchanging intellec-
tual activity results.
The conducted empirical analysis provided a com-
prehensive picture of Russian manufacturing enter-
prises’ cooperation strategies. It demonstrated that 
enterprises’ ability to develop network cooperation 
determines the level of their innovative efforts (the 

capabilities to develop innovations that are new for 
the market) and their access to global value chains. 
A  distinctive feature of the most innovative enter-
prises is the ability to establish close cooperation 
with R&D organizations and maintain long-term re-
lationships.

Conclusion
This study intended to deliver empirical evidence 
from the Russian context on the variety of coop-
erative strategies and their impact upon innova-
tive performance. A positive relationship has been 
demonstrated between the openness of innovation 
strategies and enterprises’ innovation productivity 
expressed as the ability to produce products that are 
new for the market and are integrated into global 
value chains. 
The survey results emphasize that in the Russian 
manufacturing industry, almost all innovation-ac-
tive enterprises cooperate with external partners in 
developing innovations. However, only a few com-
panies have an extensive partner network. Classify-
ing cooperation strategies by partners’ geographical 
location and length of cooperation revealed that 
the absolute majority of companies prefer one-time 
contracts with participants in regional and national 
value chains (direct consumers of their products and 
suppliers of (raw) materials and services), while in-
ternational and long-term network cooperation re-
mains underdeveloped.

Table 6. Strategic Priorities of High and Medium-High Technology Manufacturing Enterprises (share  
of those who chose the appropriate option in the total number of innovative enterprises,%)

Percentage of enterprises strategically focused on:
Cooperation with universities  

or R&D organizations in innovation Total
Yes No

Improving existing goods and services 48.2 45.4 46.8
Introducing new goods or services 69.1 60.9 64.8
Providing low-prices (price leadership) 16.4 34.7 25.9
Providing high-quality (quality leadership) 75.3 84.6 80.1
Guaranteeing adherence to delivery times 45.5 47.4 46.5
Providing product-related services 18.5 18.4 18.5
Satisfying established customer groups 12.4 18.1 15.3
Reaching out to new customer groups 35.3 27.0 31.0
Manufacturing one or a small number of key goods or services 13.1 11.5 12.2
Manufacturing a broad range of goods or services 17.8 21.8 19.9
Offering standardized goods or services 4.4 11.0 7.8
Offering customer-specific solutions 18.6 25.5 22.1
Compliance with international standards 15.7 25.4 20.8
Sustainable and responsible production (eco-friendly, ethical, etc.) 9.4 16.2 12.9

Question: Which of the following strategies is more important to the economic performance of your enterprise? Choose no more than four answers.

Note: Black font highlights values that are beyong average (the last column), gray highlights values that are lower. The authors can provide the results of 
checking the differences between enterprise groups using the Fisher test upon request.

Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2018.
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Table 7. Creation and Dissemination of Intellectual Property (share of those  
who chose the appropriate option in the total number of innovative enterprises,%)

Question: During the period between 2016 and 2018,  
did your enterprise perform the following actions with IPRs?  

Please choose all the appropriate responses. 

Cooperation with universities or R&D 
organisations in innovation Total
Yes No

Creation:      
Applying for a patent in Russia 43.1 25.8 34.2
Registering a trandmark 26.1 22.2 24.1
Applying for a utility model 21.9 14.5 18.1
Creating know-how 18.5 2.3 12.7
Claiming a copyright 9.1 6.7 7.9
Applying for a patent abroad 5.4 4.1 4.8
Registering an industrial design right 4.0 1.5 2.7
Dissemination:      
Contracting for know-how 6.0 3.9 4.9
License out its own intellectual property rights (IPRs) to others 5.2 2.3 3.7
Selling IPRs 3.1 4.7 4.0
Exchanging IPRs 2.2 1.1 1.6
Establishing franchise relations 0.4 2.1 1.3
Note: Black font highlights values that are beyong average (the last column), gray highlights values that are lower. 
Source: authors’ estimates based on data from the HSE Monitoring of Enterprises’ Innovation Activity, 2018.

This research supports the statement that it is the 
integration into complex partnership networks and 
the joint implementation of innovation projects with 
counterparts from different sectors of the economy 
that contribute to strengthening enterprises’ innova-
tive capabilities. Integration into global value chains 
is facilitated by abandoning the rigid vertical cooper-
ation model (limited by the value chain framework) 
and strengthening cooperation with R&D organi-
zations. Increasing the level of business innovation 
(i.e., the ability to create solutions not available on 
the market) is directly related to establishing stable, 
long-term network connections, cooperating with 
Russian science (universities, academic organiza-
tions) and with market participants outside the value 
chain (competitors and related enterprises).
Therefore, enterprises with the highest innova-
tive capabilities tend to cooperate with R&D and 
educational organizations. Active cooperation with 
universities and research organizations determines 
companies’ ability to create highly innovative prod-
ucts that are competitive on foreign markets. Innova-
tion (making new and improving existing products) 
is a key element of business models and a decisive 
factor in the commercial success of such companies, 
as opposed to those not involved in industry-science 
cooperation. Such enterprises can turn into “facilita-
tors of technological dissemination” in the Russian 
innovation system and act as proactive technology 
market operators relatively more often by becoming 
involved in the creation and dissemination of intan-
gible assets.

Company size has traditionally played a critical role 
in scaling network connections and developing in-
novation partnerships. In the Russian manufactur-
ing industry, large high and medium-high technol-
ogy enterprises are more likely to have detailed co-
operation strategies. The variables associated with 
government participation in enterprise management 
are statistically significant. Such companies have a 
pronounced tendency to establish links with other 
institutional partners. However, the available data 
does not yet allow one to assess the effectiveness of 
these contacts.
Thus, a study based on Russian material has demon-
strated that having an extensive partner network is a 
clear indicator that the enterprise has high innova-
tive capabilities. Against this background, the weak 
development of innovation partnership networks 
in the Russian manufacturing industry and the low 
intensity of ties between the participants in innova-
tive activities become a “bottleneck” of the national 
innovation system. Understanding enterprises’ ac-
tual innovative behavior strategies and their possible 
development paths provides an empirical basis for 
developing support measures in the field of innova-
tion. The key to strengthening innovation in the real 
sector and accelerating technological development is 
in promoting and scaling network collaboration and 
industry-science cooperation.

The paper was prepared as a result of research carried out in 
the framework of the National Research University Higher 
School of Economics Basic Research Programme.
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