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Abstract. One of the most essential strategic resources of the company is the knowledge that is used and developed within the company, 
creating innovations, and can be transferred among other companies, organizations, industrial sectors, and countries. The key reason for 
this spill over is the vulnerability of knowledge transfer channels. Knowledge is quickly transmitted through the media, scientific pub-
lications, reverse engineering, R&D cooperation, interaction between staff of various firms, companies, and organizations. In addition, 
knowledge cannot fully belong to the organization. R&D spillovers have a positive impact on innovation development; promote access to 
knowledge and its dissemination on a non-profit basis which enhances R&D cooperation between different economic entities, organiza-
tions, countries in the field of innovation diffusion. The contribution of R&D spillovers to achieving innovation development, the relation-
ship between knowledge spillovers, innovation and R&D cooperation have been thoroughly examined. Differences between knowledge 
spillovers, knowledge transfers, and knowledge externalities have been identified. Types of R&D spillovers and levels of knowledge 
spillovers have been considered. Mechanism and theories of knowledge spillovers and local competition have been analysed. Compara-
tive, systematic and critical analysis of scientific literature has been used in order to create the theoretical background for research of R&D 
spillovers and their impact on innovation development and economic growth.
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1. Introduction

Sustainable development is dependent on innovation performance. Knowledge and innovation have a vital role 
in ensuring the competitiveness of the company. The development of the knowledge economy shifts the focus 
to the use of technological innovations to create and disseminate new knowledge through the development of 
innovative products and processes. The creation of innovation does not occur in isolation, in particular due to 
complexity, high risks and costs, and therefore the importance of R&D is increasing (Montoro-Sa´nchez, А. et 
al., 2011, Petrenko, Y. et al., 2019, Girdzijauskaite, E. et al., 2019; Šimonová, J. et al., 2019; Hrivnak, M. et al., 
2019; Bezpalov, V.V. et al, 2019).

One of the most essential strategic resources of the company is the knowledge that is used and developed 
within the company, creating innovations, and can be distributed among other companies. The vulnerability 
of knowledge exchange channels lies at the bottom of this distribution. Knowledge can be quickly transferred 
through the media, scientific publications, reverse engineering, scientific cooperation, interaction between staff 



410

JOURNAL OF SECURITY AND SUSTAINABILITY ISSUES
ISSN 2029-7017 print/ISSN 2029-7025 online

members of various companies and organizations, patent disclosures, scientific exchange programs and sci-
entific collaboration, etc. In addition, knowledge cannot belong entirely to the company, organization or indi-
vidual producing them due to its imperfect appropriability (Griliches, Z., 1979; Cohen, W., Levinthal, D., 1989; 
Krchová, H., 2019; Lysytsia, N. et al., 2019; Batkovskiy, A.M. et al., 2019; Hasan, M., 2019). 

Knowledge obtained by the company in the course of R&D may “spill over” to another company and bring it 
an economic benefit resulting from their use, R&D spillover effects (Jaffe, A.B., 1986). Spillovers occur if an 
innovation implemented by one entity increases the performance of another entity without the latter benefiting 
entity having to pay (full) compensation (Van Stel, A.J., Nieuwenhuijsen, H.R., 2004, p. 4). Companies can 
often acquire external knowledge, which was transferred through different channels, without having to pay for 
it (Verspagen, 1997). Rehme, J., Staffan, S. (2017, p. 9) define spillovers as “thus “externalities” to large high-
tech development projects, i.e. that is not included in the original contract”. Levin, R.C., Reiss, P.C. (1988) and 
De Bondt, R. (1996) describe spillover as the side effects of company’s R&D investment strategies.

The R&D spillover has its origin in 1890, where Alfred Marshall noted that “the secrecy of business is on the 
whole diminishing, and the most important improvements in method seldom remain secret for long after they 
have passed from the experimental stage” (Marshall, A., 1920). Alfred Marshall’s theory was later extended by 
Kenneth Arrow (Arrow, K., 1962) and Paul Romer (Romer, P., 1986) and abbreviated as MAR (Marshall- Ar-
row- Romer).

The objective of this research paper is to determine the key characteristics of R&D spillovers and create the 
theoretical background for measuring the impact of R&D spillover on innovation development. The structure 
of the paper is arranged as follows: the review of relevant literature associated with the research topic is sum-
marized in Section 2, the methodology is elaborated in Section 3, and the results of the research are provided 
in Section 4. Discussion and conclusions are presented at the end of the paper.

2. Literature Review

The importance of R&D spillover aimed at enhancing innovation development is widely recognized in the 
modern endogenous growth theories (Romer, P.M., 1986, 1994; Lucas, R.E., 1988), international trade (Gross-
man, G., Helpman, E., 1990, 1991, 2015; Branstetter, L., Saggi, K., 2011); international investment (Keller, W., 
1998, 2004). The early empirical works on R&D spillover were done by Arrow, K., (1962), Jacobs, J. (1969), 
Romer, P., 1986, Jaffe, A.B. (1986), Griliches, Z. (1979), Levin, R.C. and Reiss, P.C. (1988), Cohen, W. and 
Levinthal, D. (1989). 

The topic of international R&D spillovers were covered in research papers by Grossman, G. and Helpman, E. 
(1990, 1991, 2015), Keller W. (1998, 2004), Branstetter, L. and Saggi, K. (2011), Feriyanto, N., Muafi, Dity-
awarman, E. A. (2019). The impact of R&D spillovers have been evidenced by data from a number of countries 
worldwide including Canada and USA (Bernstein, J. 2000), Australia (Bakhtiari S., Robert B., 2016), Europe 
(Bayar, A., Dramais F. et al., 2007), the Balkans countries (Ramadani, V. et al., 2017), Dutch regions (Van Stel 
A.J., Nieuwenhuijsen H.R., 2004), Finland (Simonen, J., McCann, P., 2008), Sweden and Brazil (Rehme, J., 
Staffan, S., 2017), Japan (Kenta et al., 2015), Korea (Lee, K., Chen, K., Yoon, M., 2016) etc.

The role of R&D spillovers in strategic entrepreneurship have been examined in research conducted by Van Stel 
A. (2006), Agarwal, R., Audretsch, D., and Sarkar, M. (2010), Ferreira, J.J., Ratten, V., and Dana, L.-P. (2017). 
The process of knowledge spillovers were analysed to find the evidence for small firms (Audretsch, D.B., 1999), 
and social enterprises (Ko, W. W., & Liu, G., 2015). Intersectoral technology spillovers were estimated by Ver-
spagen, B. and De Loo, I. (1999), using the European and U.S. Patent Office databases – Verspagen, B. (1997). 
Connection between R&D spillovers and innovation development was a subject of a wide range of studies con-
ducted by De Bondt, R. (1996), Audretsch, D.B. (1998), Breschi, S. and Lissoni, F. (2000), Fallah, M.H. and 
Sherwat, I. (2004), Montoro-Sa´nchez, А., Ortiz-de-Urbina-Criado, М., Mora-Valentı´n, Е. (2011), Medhurst, J., 
Marsden J., Jugnauth F., Peacock, M., and Lonsdale, J. (2014), Miroshnychenko, O. (2019).
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3. Methods

In the following paper, systematic and comparative analyses of academic literature have been used to examine 
the concept of R&D spillovers and innovation, definitions of knowledge spillovers, the evolution of knowl-
edge spillovers theories, and the research covering the relationship between elements of knowledge spillovers 
mechanism. Comparative, systematic and critical analyses have been applied to identify and classify the types 
of R&D spillovers (knowledge, market, and network spillovers) and types of knowledge spillovers. The induc-
tive method has been employed to substantiate the levels of knowledge spillovers i.e. individual, enterprise and 
global levels. By using the deductive method, the difference between knowledge transfers, knowledge spill-
overs and knowledge externalities was identified, and an integrated model was formed based thereon. Synthesis 
and interpretation were used to draw conclusions of the paper.

4. Results

Definitions of Knowledge Spillovers

Knowledge spillovers promote access to knowledge and its dissemination on a non-profit basis, while enhanc-
ing cooperation between different business entities, organizations, industrial sectors, and countries in the field 
of innovation diffusion. Knowledge spillovers have a positive effect on innovation development (Verspagen, 
B., De Loo, I., 1999). E.g. while company A creates innovation, other companies may use the knowledge de-
veloped by company A as a part of the said innovation in their own activities. Aside from the aforementioned, 
knowledge spillovers enhance inter-organizational collaboration in spreading and gaining access to knowledge, 
and thus have a positive impact on cooperation agreements (Simonen, J., McCann, P., 2008). Knowledge spill-
overs occur due to failures in the legal protection mechanisms (patents, copyright, trademarks, trade secrets, 
etc.) of knowledge generating companies (Fallah, M.H., Sherwat, I., 2004). The key definitions of knowledge 
spillovers are given in the table below (see Table 1).

Table 1. Definitions of Knowledge Spillovers

Authors Definitions
Griliches, Z. (1979);

Bayar, A. et al. (2007), 
p. 14

“Knowledge spillovers that arise because of the imperfect appropriability of knowledge: poor patent protec-
tion, reverse engineering,... are pervasive phenomena that contribute to the diffusion of knowledge.”

Grossman, G.,  
Helpman, E. (1991), 

p. 16

“The partial nonexcludability of knowledge suggests that industrial R&D may generate “technological spill-
overs”. By technological spillovers we mean that (1) firms can acquire information created by others without 
paying for that information in market transaction, and (2) the creators or (current owners) have no effective 
recourse, under prevailing laws, if other firms utilize information so acquired.”

Jaffe, A.B., 1998,  
p. 11

“Knowledge created by one agent can be used by another without compensation, or with compensation less 
than the value of the knowledge. Knowledge spillovers are particularly likely to result from basic research, 
but they are also produced by applied research and technology development.”

Breschi, S., Lissoni, F. 
(2000), p. 1

“Localized knowledge spillovers” (LKS), can be defined as “knowledge externalities bounded in space”, 
which allow companies operating nearby the knowledge sources to introduce innovations at a faster rate than 
rival firms located elsewhere.”

Fallah, M.H.,  
Sherwat, I. (2004), p. 8 “Spillovers are the unintentional transmission of knowledge to others beyond the intended boundary.”

Keller, W. (2004), 
p. 753

“The partially private, partially public nature of the return to technological investments implies that while 
there is a force that might be strong enough to sustain the private incentive to innovate (the private return, 
which is often a temporary monopoly), technological investments may also create benefits to firms and in-
dividuals external to the inventor by adding to their knowledge base (the public return). These benefits are 
usually called knowledge spillovers. An example is that the design of a new product might speed up the 
invention of a competing product, because the second inventor can learn from the first by carefully studying 
the product, or even the production design”.

Kafouros, M.I.,  
Buckley, P.J. (2008) Knowledge spillovers occur when a firm exploits knowledge and ideas developed by other firms.
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Yang, H.,  
Steensma, H.K.,
 (2014), p. 1496

“Knowledge spillover occurs when recipient firms combine the knowledge of an originating firm with other 
knowledge. When recipient firms combine the originating firm’s knowledge with knowledge that is unfamil-
iar to the originating firm, the recipient firms potentially provide insight to the originating firm on the viabil-
ity of exploring such knowledge.”

Agarwal, R.
et al. (2010), p. 271

Knowledge spillovers, can be defined also as the external benefits from “the creation of knowledge that ac-
crue to parties other than the creator, occur at multiple levels of analysis, be it within or across organizations 
and networks.”

Ko, W.W., Liu, G. 
(2015), p. 66 Knowledge spillovers are “unintentional flows of knowledge from one network party to another.”

Ramadani, V. et al. 
(2017), p. 301 “The process of gaining new knowledge from other firms beside ours is called knowledge spillover.”

Ferreira, J.J. et al. 
(2017), p. 162 

“Knowledge spillover-based strategic entrepreneurship as unintentional knowledge flows that can be used for 
strategic purposes to network entities other than the creators for innovative, risk taking, proactive and com-
petitive business reasons.”

Source: compiled by the authors

There is a connection between knowledge externalities, knowledge transfers, and knowledge spillovers (see Fig-
ure 1). The term “externality” was introduced by Alfred Marshall (Marshall, A., 1890) and developed by Arthur 
C. Pigou (Pigou, A. C., 1920) in his book “The Economics of Welfare” in 1920 (Tsyplakova, D., 2010). The ex-
ternality can be defined as costs incurred or benefits received by a third party which is not directly involved in the 
creation of the said cost or benefit. R&D is an example of positive externalities. Knowledge transfers and knowl-
edge spillovers are the sources of externalities; and externalities are indicative of a positive effect of knowledge 
transfers and knowledge spillovers on innovation development. If the knowledge is transmitted intentionally, it is 
known as knowledge transfer (publications, presentations, formal training etc.). Due to the knowledge exchange, 
knowledge transfer involves cross-party collaboration and compensation. The external benefits of the knowledge 
creation through knowledge spillovers are accrued to the network parties other than the innovator (Ko, W.W., 
Liu, G., 2015). “Knowledge spillovers are the unintentional transmission of knowledge to others beyond the 
intended boundary” (Fallah, M.H., Sherwat, I., 2004, p. 8). There are various knowledge exchange channels, 
through which information can be transferred from one agent to another (see Figure 1).  

Interpersonal  
communication

Reverse  
engineering

Media

R&D  
activities

Exchange of 
scientists and  
collaboration 

KNOWLEDGE  
EXCHANGE

KNOWLEDGE 
SPILLOVERS

KNOWLEDGE
EXTERNALITIES

KNOWLEDGE 
TRANSFERS

Knowledge exchange  
with the intended  

entities

Knowledge exchange  
outside the intended  

boundary

Unintended “use” of  
exchanged knowledge

Publications

Patent  
disclosures 

Fig. 1. The Difference between Knowledge Transfers, Knowledge Spillovers and Knowledge Externalities

Source: compiled by paper authors based on research results
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Due to the knowledge flows, knowledge is created, captured, retained, and applied. Every possible interac-
tion creates potential for knowledge spillovers and spillover flows, can enhance innovation activity and result 
in innovation diffusion. Spillover flows consist of tacit and explicit knowledge that arises within the entities 
(companies, firms, and institutions) and through market transactions or knowledge exchanges between people, 
companies, institutions, industries, and even across nations. Hence, sharing knowledge outside the intended 
entity (agent, economic unit) and unintended use of knowledge can result in different types of spillovers and 
cause knowledge externalities.

Types of R&D Spillovers

Three distinct types of R&D spillovers have been identified in the academic literature. These are namely knowl-
edge spillovers, market spillovers, and network spillovers (Jaffe, A.B., 1998; Jones, C.I., Williams C.W., 1998; 
Medhurst, J. et al., 2014):

1.  Knowledge spillovers mean the use of knowledge from the agents without full compensation in order to gen-
erate economic, social or environmental benefits. Creation, transfer, absorption of knowledge, and its commer-
cialisation lead to dissemination of knowledge and increase in the scale of spillovers (e.g. through knowledge 
sharing, employee mobility, the use of published scientific papers etc.).

2. Market spillovers occur if market participants receive some of the benefits that arose through the operation 
of the market for a new product other than the innovating companies. The key difference between market 
spillovers and knowledge spillovers is this “leakage” of benefits through the activities of market forces, rather 
than the flow of knowledge itself.  Whenever a company creates a new product, improves the existing one or 
reduces the existing product’s manufacturing cost, the natural operation of market forces will tend to cause 
some of the benefits thereby created to be “spilled over” to consumers. As a result, buyers will be made better 
off by the introduction of the new or improved product. Implementation of innovation often results in both 
higher quality and lower prices, and thereby customers have social benefit that is not captured by the innova-
tor (Jaffe, A.B., 1998).

3.  Network spillovers occur when the value of a new technology is highly dependent on the development of a 
set of related technologies. Adam B. Jaffe (1998, p. 12) notes that “the different related research projects are like 
the different users of a network”, thereby the term “network spillover” has been chosen. “The value of a net-
work to any one participant is an increasing function of the number of participants; here the expected value of 
any one research project is an increasing function of the number of different projects undertaken” (Jaffe, A.B., 
1998, p. 12). The examples of network spillovers have been considered by James Medhurst, Joel Marsden, 
Angina Jugnauth, Mark Peacock, Jonathan Lonsdale (Medhurst, J. et al., 2014) as a result of the technology 
support programme. They defined network spillovers as “the effect of programme innovation on the develop-
ment of a “critical mass” of users, where the take-up of the innovation by additional users, increases the value 
of the innovation to existing users (for example, computer games)” (Medhurst, J. et al., 2014, p. 8). Network 
spillovers exist even if there are no knowledge spillovers among the companies, although knowledge spillovers 
are also likely to arise (Jaffe, A.B., 1998).

Levels and Types of Knowledge Spillovers

Tacit and explicit knowledge can be exchanged at different levels, in different forms, and the reason for such 
exchange may vary as well. Knowledge flows take place among individuals or through knowledge transmis-
sion via the human capital acquisition, across companies, or between companies and organizations, as well as 
between countries (see Figure 2). 
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Individual level 
(between people)

Exchange of tacit knowledge  
and  explicit knowledge.

Enterprise level 
(between companies)

 Exchange of explicit knowledge:
 –  technologies;
 –  documents;
 –  products or processes.

Global level   
(between countries)

 Exchange of explicit knowledge:
 –  multilateral agreements on  
  technology transfer;
 –  education and training;
 –  direct export and import of products

Fig. 2. Levels of Knowledge Spillovers

Source: compiled by paper authors based on research results

Most literature sources emphasize three levels of knowledge spillovers:

1. Individual level (among people). Knowledge can be unintentionally exchanged between members of a team 
working together, whether from within the same companies, organizations or from different entities. Face-
to-face interactions and social contacts are important for knowledge diffusion (Van Stel, A.J., Nieuwenhui-
jsen, H.R., 2004). Knowledge spillovers can arise through information shared outside the group of people, 
outside company or organization (knowledge exchange across customers, inventors, scientists, and researchers 
who are not intended to possess such knowledge). 

2. Enterprise level (among companies, and firms). Any unintended exchange of information between compa-
nies is known as knowledge spillover. For instance, it can arise when the private companies are getting involved 
in B2B relationships. Knowledge spillovers can happen:
 – between companies located in close proximity (between neighboring companies) as a result of industry 
specialization (Marshall, A., 1890; Arrow, K., 1962; Romer, P., 1986), if companies operate in industries that 
are geographically concentrated (Jaffe, A.B.,1986). 
 – if companies are doing business together as a result of the diversity and variety of knowledge between 
complementary industries or customers and suppliers that service each other (Fallah, M.H., Sherwat, I., 2004); 
a knowledge spillover effect is observed when one company adopts an innovation or an improvement that has 
worked for another.

1. Global level (between countries). This is a case of unintentional knowledge flows between neighbouring 
countries as illustrated by the study of the United States spillover to Canadian manufacturing companies (Bern-
stein, J., 2000), or it can accompany the process of knowledge transfer that happens when countries have in-
ternational collaboration as in the study of spillover effects from industrial partnership between Sweden and 
Brazil (Rehme, J., Staffan, S., 2017).

The type of knowledge has an impact on the manner in which spillover flows will extent from one agent to 
another. It should be noted that tacit knowledge can be exchanged only at the individual level, while explicit 
knowledge can be exchanged by face-to-face contact at the individual, enterprise or even at the global lev-
el (Fallah, M.H., Sherwat, I., 2004).

The majority of academic literature identifies the following types of knowledge spillovers: 

1.  Based on the level of diffusion:
 – knowledge spillovers at the micro-level (individual level and enterprise level);
 – knowledge spillovers at the macro-level (global level);
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2.  Based on the object of diffusion:
 – rent-spillovers are related to the flow of goods between companies (Griliches, 1992; Montoro-Sa´nchez, А. 
et al., 2011). If goods are used as inputs in the productive process of another company, the latter company will 
receive some product innovation as a spillover from that input (Verspagen, 1997);
 – pure knowledge spillovers refer to the effect of research performed by economic agent i (a company, an 
industry or a country) to improve technology in a second economic agent j without j having to pay for it (Grili-
ches, 1992). Pure knowledge spillovers usually enhance the performance of a company’s own R&D (Verspa-
gen, 1997).

3.  Based on the direction of diffusion:
 – intra-industry or vertical knowledge spillovers occur if the company that is the knowledge recipient oper-
ates in a different field from the sender (Kaiser, 2002); happen as a result of industry specialization (Marshall, 
1920; Arrow, 1962; Romer 1986);
 – inter-industry or horizontal knowledge spillovers arise when the recipient and sender companies conduct 
activity in the same field of business (Kaiser, 2002); happen as a result of the diversity of knowledge between 
complementary industries or customers and suppliers that service each other.

Mechanism of Knowledge Spillovers

There are a number of ways that knowledge can be “spilled over” to other agents:  

1.  Collaborations between companies and universities. Technology development leads to knowledge spillovers 
by direct project participation from different companies, and indirect involvement in various business and sci-
entific projects, and through publications.  

2.  Knowledge can be transferred through joint R&T and R&D projects in the specific development of the proj-
ect (classical). 

3.  The human capital acquisition. Employees leaving the company, along with the skills and knowledge they 
have acquired working in the company, can either establish their own business or are employed by other com-
panies (Rehme, J., Staffan, S., 2017).

As David B. Audretsch (1998, p. 23) puts it: “The theory of knowledge spillovers, derived from the knowledge 
production function, suggests that the propensity for innovative activity to cluster spatially will be the greatest 
in industries where tacit knowledge plays an important role. (...) it is tacit knowledge, as opposed to informa-
tion, which can only be transmitted informally, and typically demands direct and repeated contacts.”

There are three main theories on knowledge spillovers and local competition (Van Stel, A.J., Nieuwenhui-
jsen, H.R., 2004). These theories explain the exact mechanisms of knowledge spillovers and focus on two 
questions (Van Stel, A., 2006):

1.  Do knowledge spillovers primarily arise within one sector or, alternatively, do spillovers occur between dif-
ferent sectors? 

2.  What impact does local competition have on innovative activity and economic growth?
The first theory introduced by Marshall, A. (1890) was developed by Arrow, K. (1962), and Romer, P. (1986), 
and abbreviated as MAR. The key point of MAR theory can be summarized as follows:
 – knowledge spillovers are most effective between homogeneous companies and primarily arise within one 
sector, industry specialization enhances knowledge spillovers and stimulate economic growth, for example, 
microchip manufacturing industry in Silicon Valley (Glaeser E.L. et al., 1992, p. 1130);
 – a local monopoly is beneficial for innovation development and economic growth; regional sectoral growth 
is maximized if the industry sector is dominant in the region, and if a local competition is not too strong (Van 
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Stel, A.J., Nieuwenhuijsen, H.R. 2004);
 – knowledge accumulated by one company tends to contribute to the development of technologically close 
companies (Jaffe, A.B.,1986) and produces an additional incentive for innovation development;

Therefore, according to MAR theory, the geographic concentration of the production allows companies to 
benefit from the knowledge spillovers within the industry sector, which, in turn, drives economic growth for 
industries in specialized sectors that are geographically concentrated. 

The second theory was developed by Porter, M.E. (1990). This theory agrees with the MAR’s statement that 
knowledge spillovers among companies doing business in industrial sectors, which are concentrated in cer-
tain region, enhance economic growth. In contrast to MAR theory, which emphasizes the negative effect of 
competition on innovation development, Porter’s theory states that local competition has a positive effect on 
economic growth through acceleration of imitation and enhancing innovation activity. If a company does not 
implement innovations, it will lose its competitive position. Therefore, in competitive environment companies 
are “forced” to be innovative (Van Stel, A.J., Nieuwenhuijsen, H.R. 2004). Italian ceramics and gold jewellery 
industries are an example that proves Porter’s theory (Glaeser E.L. et al., 1992, p. 1128).

The third theory was developed by Jacobs, J. (1969) and emphasizes the importance of local knowledge spill-
overs, which work out most effectively between companies conducting different activities. In this case, there 
are intra-industry or vertical knowledge spillovers. Jacobs’ theory (1969) and Porter’s theory (1990) have the 
same statement, that local competition increases the implementation of technological innovation and, conse-
quently, force economic development (Van Stel, A.J., Nieuwenhuijsen, H.R. 2004).

Conclusions

This paper examines R&D spillovers and their impact on innovation. R&D spillovers enhance innovation 
development via knowledge diffusion between different agents. There are various types of R&D spillovers: 
knowledge, market, and network spillovers. The new growth theory primarily focuses on knowledge spillovers. 
The term “knowledge spillovers” means unintentional transmission of information and knowledge through 
various channels of knowledge exchange from one economic unit to another without full compensation for the 
economic unit, which had created such knowledge. Information can be transferred across borders at practically 
zero cost, and knowledge spillovers occur due to imperfect appropriability of knowledge implemented in in-
novation.  

There is a connection between knowledge transfers, knowledge spillovers and knowledge externalities. The 
key difference between knowledge transfer and knowledge spillovers is knowledge holders’ intention. Knowl-
edge externalities result from the effects of the knowledge transfers and knowledge spillovers. In most cases, 
knowledge externalities are positive. 

The object of knowledge spillovers is information and knowledge. Tacit knowledge “spills over” at the indi-
vidual level, while explicit knowledge can be exchanged at the individual, enterprise and global levels. There-
fore, subjects of knowledge spillovers include people, companies (enterprises, firms), organizations, industrial 
sectors, and countries. 

Analysis of academic literature allowed arranging the types of knowledge spillovers into groups based on three 
criteria: level of diffusion, object of diffusion, and direction of diffusion. Theories of knowledge spillovers ex-
plain how knowledge spillovers impact innovation development and promote economic growth depending on 
geographic concentration of the production and local competition. 
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