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Abstract
This article analyses the influence of different types of economic proximity (geographical, organisational, technological and social) 
of business units of multidisciplinary organisations on the effectiveness of their innovative activities. The conducted research is based 
on a survey of a sample of 83 holdings belonging to 27 MCOs (a total of 189 respondents). The analysis confirmed that most of the 
companies surveyed associate increased efficiency of innovation activities with organisational and technological proximity, while 
geographical and social proximity are significantly underestimated by respondents. It was also possible to identify separate profiles of 
different types of economic proximity of the business units in the sample. Thus, the net profit from the sale of new products is more 
influenced by technological and social proximity, the introduction of new products to the market is influenced by technological and 
geographical proximity, and the growth in the number of patents registered is influenced by organisational, technological and social 
proximity. 
Based on econometric estimates, our results suggest that while all types of proximity have a positive effect on the introduction of 
new products to the market, only organisational and technological proximity have a direct effect on net profits from the sale of new 
products. 
Keywords: geographical proximity, social proximity, technological proximity, cognitive proximity, organisational proximity, multi-
disciplinary organisations, industry, efficiency of innovation activity.
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简介 
本文分析了多元化组织的业务单位在地理、组织、技术和社会等不同类型经济亲密度对其创新活动效率的影响。所进行的研究
基于对27个多元化商业组织中83家控股公司的问卷调查（共189名受访者）。分析结果表明，大多数受访公司将创新活动效率
的提高与组织和技术亲密度联系在一起，而地理和社会亲密度则被受访者显著低估。 此外，研究还成功识别了多元化商业组
织中不同类型经济亲密度的独特影响模式。例如，新产品销售净利润更受技术和社会亲密度的影响，新产品市场推广则更受技
术和地理亲密度的影响，而专利数量增长则主要受组织、技术和社会亲密度的共同作用。
我们基于计量经济学评估的结果表明，尽管所有类型的经济亲密度对新产品上市都有积极影响，但只有组织和技术亲密度直接
影响新产品销售的净利润。
关键词：地理亲密度、社会亲密度、 技术亲密度、认知亲密度、组织亲密度、多元化组织、工业、创新活动效率。
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Introduction
The competitiveness of multi-industry organisations is 

largely determined by their innovation efficiency, which in 
turn depends on the success of continuous knowledge crea-
tion and management, as well as the construction of an effec-
tive communication strategy between them.

For example, [Villasalero, 2013] shows that knowledge 
spillovers have a positive impact on productivity. Similar 
conclusions were reached by the authors of [Agarwal et al., 
2009, Ding et al., 2013], who used transnational companies 
as their empirical base, and [Villasalero, 2014], who stud-
ied diversified companies. At the same time, the researchers 
note the difference between multi-industry organisations and 
transnational corporations, pointing out that the division of 
business units in multi-industry organisations mainly corre-
sponds to industries, while in transnational corporations it 
is based on geographical location. As a result, the design of 
business unit communication and knowledge flow will differ 
significantly: in multi-industry companies, the key issue is 
crossing technological boundaries, whereas in multinational 
companies, the main issue concerns geographical bounda-
ries. [Miller et al., 2007]. In both cases, intra-organisational 

communication and knowledge transfer takes place through 
an internal knowledge network, but in the first, it operates 
across product divisions, while in the second, it spans geo-
graphical branches.

Research also shows that when a business unit is ac-
tively involved in knowledge outflow, it indicates the 
presence of a rich resource base within the division. On 
the contrary, a lack of key resources and a weak resource 
base is indicated by the fact that a business unit is actively 
involved in the inflow of knowledge [Gupta, Govindara-
jan, 2000]. The authors of [Monteiro et al., 2008] demon-
strate this using data from transnational corporations and 
argue that foreign subsidiaries that actively participate 
in knowledge transfer to the rest of the corporation have 
higher competencies and valuable potential. Similar con-
clusions are drawn in [Harzing, Noorderhaven, 2006]: for-
eign affiliates with high knowledge outflows have high-
er relative capabilities than foreign affiliates with high 
knowledge inflows. The authors of the study [Cho, Lee, 
2004] also argue that the greater the competitive advan-
tage of a foreign business unit, the greater the opportuni-
ties it has to acquire and create new knowledge through 
the sharing or recombination of knowledge located within 
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the divisions of a multinational corporation [Manolopou-
los et al., 2007]. 

For knowledge absorption to be optimal, the inflow and 
outflow of knowledge and resources must be simultaneous-
ly high in all business units of multi-industry organisations, 
since the recombination of resources and knowledge requires 
the mutual exchange of knowledge between units [Galunic, 
Eisenhardt, 2001]. 

If the level of knowledge inflow in a business unit is high 
and the level of knowledge outflow is low, this means that 
the receiving unit plays a more passive role in the exchange 
process and the results are not comparable to those observed 
in the optimal scenario [Markides, Williamson, 1994]. Fi-
nally, if a business unit has a low level of both knowledge 
inflow and outflow, the result is that virtually no new knowl-
edge is created in the unit, i.e. the business unit ceases to be 
innovative.

In order to develop a communication strategy and the 
process of knowledge transfer between the business units of 
a multi-industry organisation, i.e. to create the conditions for 
optimal knowledge acquisition by the business units, it is 
important to analyse the economic proximity.

The concept and forms of economic proximity related 
to types of inter-organisational relationships were first pro-
posed in [Boschma, 2005], which argued that it is precisely 
these forms of economic proximity that facilitate effective 
joint learning and collective innovation between business 
units of a multi-industry trading organisation. R. Boschma 
classifies the types of economic proximity as geographical, 
cognitive, social, institutional, and organisational. Empirical 
evidence suggests that indeed all forms of closeness tend to 
be associated with higher levels of collaborative innovation, 
with distance in one dimension offset by closeness in another 
[Autant-Bernard et al., 2007; Balland, 2012].

The article aims to analyse the influence of different 
forms of economic proximity on innovation performance in-
dicators of multi-industry commercial organisations.

1. Theoretical overview 
and research hypotheses

Geographical proximity. In research, geographical prox-
imity is most often understood in terms of territorial (spatial) 
proximity. [Howells, 2002]. Geographical proximity was 
first described in [Bellet et al., 1992]. The article states that 
the geographical proximity of enterprises (business units) 
determines the effectiveness of business strategies and the 
success of innovative activities. In the results of their study, 
the authors proposed, for the first time, the organisation of 
scientific and technological parks for industrial enterprises 
in connection with the identified effectiveness of geograph-
ical proximity.

The measurement of geographical proximity varies be-
tween studies: some authors define the degree of geograph-
ical proximity as the absolute geographical distance sepa-
rating participants, while others use the distance relative to 
transport (travel time) or the perception of these distances by 

companies. There are also differences in the scale at which 
geographical proximity is defined. Some studies look at the 
distance between two interacting organisations (dyadic dis-
tance), while others look at the presence of groups of firms 
in a geographical area (agglomerations).

The effect of geographical proximity is based on the 
concepts of knowledge spillovers by A. Marshall and tacit 
knowledge by M. Polanyi. According to them, geographical 
proximity allows for a reduction in the communication gap 
between participants, thereby facilitating technology trans-
fer. Geographical proximity plays a special role in the trans-
fer of tacit knowledge, as short distances facilitate personal 
interaction [Gilly, Torre, 2000]. 

More recent research has introduced the concept of dy-
namic geographical proximity (see e.g. [Gallaud, Torre, 
2004; Kautonen, Hyypia, 2009; Rallet, Torre, 2009; Torre, 
Gallaud, 2022]), which implies that actors do not necessarily 
need to be in constant proximity to each other - temporary 
visits, meetings, and temporary co-existence in close prox-
imity may be sufficient. In [Kautonen, Hyypia, 2009] it is 
shown that if participants manage to build other forms of 
proximity (e.g. organisational), they will enable companies 
to cooperate successfully across any geographical distance. 
Furthermore, [Gallaud, Torre, 2004; Torre, Gallaud, 2022] 
argue that geographical proximity is only necessary at cer-
tain stages of (innovative) collaboration, such as knowledge 
creation, basic research, while at the prototyping or commer-
cialisation stage, geographical proximity is irrelevant.

Although the concept of temporal geographical proximi-
ty is supported by many authors, it has not been empirically 
confirmed.

There are many studies showing the relationship between 
geographical proximity and innovation performance, including 
in multi-industry organisations (see for example [Sidhu et al., 
2007]), where the task of managing multi-industry organisa-
tions is to combine the knowledge of geographically distant 
business units to develop new technologies, processes, or 
products.

Research shows that business units tend to rely on the 
knowledge of geographically proximate partners [Rosen-
kopf, Almeida, 2003], as interpersonal communication be-
tween employees of nearby firms expands opportunities for 
formal and informal knowledge exchange and promotes the 
development of relational trust [Kale et al., 2000; Capaldo, 
2007]. However, when business units are geographically dis-
tant, collaboration between them is difficult.

Therefore, the first hypothesis of this study is as follows:
Hypothesis 1. In multi-industry commercial enterprises, 

geographical distance between business units negatively af-
fects the overall innovative performance.

Proximity between business units is essential for build-
ing and maintaining collaboration [Mattes, 2012]. For a long 
time, studies of proximity focused on geographical proxim-
ity [Belussi, Caldari, 2009], but over time researchers have 
come to the conclusion that business units of a multi-indus-
try organisation can be co-located without interacting with 
each other and, conversely, can interact without being lo-
cated close to each other [Knoben, 2009]. Thus, the origi-
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nal concept of geographical proximity has been extended to 
other dimensions, i.e. cognitive, organisational, institution-
al, and social proximity [Boschma, 2005]. Moreover, it has 
become clear that one or more types of proximity can com-
pensate or replace other types of closeness [Huber, Huber, 
2012; Mattes, 2012]. The main motives for business units 
to initiate cooperation are their cognitive and organisational 
proximity.

Cognitive proximity reflects the extent to which part-
ners have similar knowledge in terms of technical language, 
know-how, and depth of knowledge (see, for example, [Hu-
ber, Huber, 2012]). With cognitive proximity, business units 
find opportunities for innovation by combining their knowl-
edge [Boschma, 2005].

Organisational proximity reflects the similarity between 
business units in their organisational goals (see, for exam-
ple, [Werker et al., 2016]). There is currently no established 
understanding of organisational proximity. Some authors de-
fine it as ‘participants who are in the same field of relations’ 
[Oerlemans, Meeus, 2005]; others as ‘actors who have a sim-
ilar value system and whose interaction is governed by the 
same rules and procedures’ [Rallet, Torre, 2017].

[Balland et al., 2014] define organisational proximity 
as a parameter consisting of geographical proximity and a 
scale of proximity of general business turnover, where busi-
ness turnover is defined by the authors as ‘fast, reliable, and 
well-adapted turnover of stocks and information, as well as 
effective mobilisation of external resources’.

In this regard, [Balland et al., 2014] define organisational 
proximity as ‘the closeness between employees of a multi-in-
dustry organisation who identify themselves by belonging 
to the same organisation and by their knowledge of specific 
procedures’ [Balland et al., 2014]. This means that business 
units that are part of the same group share the same organ-
isational rules and procedures. This encourages interaction 
between them, making work easier than with external organ-
isations [Rallet, Torre, 2017] and, in particular, facilitates 
knowledge flow and assimilation [Phene, Almeida, 2008]. In 
fact, multi-industry organisations (business groups) become 
platforms for knowledge sharing [Ratcheva, 2009], where 
collaboration and knowledge transfer tend to develop easi-
ly, facilitating the combination of knowledge from affiliat-
ed business units and their ability to co-create innovations 
even across large geographical distances. The existence of 
group links between distant business units of a multi-indus-
try organisation appears to be particularly important for the 
transfer of complex and tacit knowledge that characterises 
knowledge-intensive collaboration, which requires strong 
links between organisations.

This presents the second hypothesis of this study:
Hypothesis 2. In multi-industry commercial enterprises, 

organisational proximity has a positive effect on overall in-
novative performance.

Although cognitive and organisational proximity stimu-
late collaboration in innovation activities between business 
units, some empirical studies (e.g. [Caniëls et al., 2014; 
Werker et al., 2016]) suggest that personal and social prox-
imity also play an important role in collaboration.

Although personal and social proximity both reflect the 
human factor in collaboration and are therefore often consid-
ered as the same concept (e.g. in [Boschma, 2005; Knoben, 
Oerlemans, 2006]), these types of closeness are distinct from 
each other [Caniëls et al., 2014; Werker et al., 2016]. Em-
ployees who are personally close and similar to each other 
are more likely to work together [Caniëls et al., 2014]. Thus, 
personal proximity influences cooperation at the individual 
level. Social proximity enables cooperation because (poten-
tial) partners belong to the same professional or social net-
works [Caniëls et al., 2014]. Because these networks provide 
common informal rules, such as shared habits and a common 
socialisation process, social proximity ensures trusting inter-
actions between partners [Boschma, 2005].

Initially, personal and social closeness were only ana-
lysed as separate variables, but then the researchers suggest-
ed that the human factor at the individual level, i.e. personal 
proximity, is crucial for collaboration and the creation of 
knowledge networks. For example, a study [Casciaro, Lobo, 
2008] showed that professionals only collaborate with (po-
tential) partners if they like them. At the same time, this re-
search shows that the competence of (potential) partners is 
of little importance. This behaviour is observed in different 
organisational contexts and for different tasks [Casciaro, 
Lobo, 2008].

This is the third hypothesis of the study:
Hypothesis 3. In multi-industry commercial enterprises, 

social proximity has a positive effect on the overall innova-
tive performance.

Technological proximity is based on shared technolog-
ical expertise and knowledge bases. Technology can be de-
fined as the tools, equipment, and knowledge that mediate 
inputs and outputs (process technology) and/or create new 
products or services (product technology) [Tushman, An-
derson, 2018]. Technological proximity does not refer to the 
technologies themselves, but to the knowledge possessed by 
the owners of these technologies. Technological proximity 
between business units facilitates the acquisition and devel-
opment of technological knowledge and the creation of new 
technologies [Anderson, Tushman, 2018].

The importance of technological proximity is explained 
by the concept of relative absorptive capacity [Lane, Lubat-
kin, 1998]. In contrast to the general concept of absorptive 
capacity, which assumes that a firm՚s ability to learn depends 
only on the firm itself, the concept of relative absorptive ca-
pacity says that this ability also depends on the source of 
the knowledge being exchanged. Business units need to have 
comparable knowledge bases to ensure efficient and crea-
tive use of new knowledge [Colombo, 2003]. The knowledge 
base of firms is typically measured in terms of products they 
produce or the scientific or technological areas in which they 
file patents [Fung, 2003].

This leads to the fourth hypothesis of the study:
Hypothesis 4. In multi-industry commercial organisa-

tions, the technological proximity of business units has a 
positive effect on the overall innovative performance.

The conceptual model of the study is shown in the figure 
below.
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2. Reserch methodology
2.1. Description of the sample

The empirical testing of the proposed hypotheses was 
based on the analysis of data collected between January 2022 
and February 2023.

A total of 28 multi-industry commercial organisations 
(MCOs) were selected for the analysis, including 83 holding 
companies and 2864 companies from various sectors. The 
number of companies included in the MCO ranges from 8 
(YATEC) to 898 (Gazprom). Regions of presence - from 2 
(YATEC) to 71 (Gazprom). A number of MCOs selected for 
analysis include sub-holdings. For all MCOs in the sample, 
the core enterprise is an industrial enterprise. More than half 
of the surveyed companies have been active in the market 
for more than 20 years; the age of the MCOs in the sample 
ranges from 18 to 83 years, with an average of 39 years. 
The characteristics of the MCOs in the sample are shown in 
Table 1.

The questionnaire was pre-tested in in-depth interviews 
with managers of 17 MCOs in order to clarify ambiguous 
interpretations of the questions. Data collection was carried 
out using a combination of online questionnaires and tele-
phone interviews, which allowed the questionnaire questions 
to be clarified.

Questionnaires were then sent electronically to the 83 
holdings that make up the MCO. The respondents were sen-
ior management and persons responsible for the develop-
ment and innovation activities of the holdings. A total of 
189 respondents representing 83 holdings participated in the 
study.

2.2. Research variables
The following indicators were used as dependent vari-

ables: the share of sales of innovative products in the total 
sales of the MCO; the number of new products launched dur-
ing the year; the number of patents registered; the number 
of joint research projects between the business units of the 
MCO.

To measure geographical proximity, we used the number 
of cities in which each MCO՚s business units are located.

Organisational proximity was assessed using three ques-
tions aimed at measuring the ability of companies to build a 
well-coordinated system of interactions in the MCO inno-
vation process, both between participants in the innovation 
process and within MCO companies.

Social proximity is measured by the ability of the MCO 
to engage employees of business units in direct interaction 
with each other, establish social ties and relationships, as 
well as the ability to build feedback loops with consumers 
and involve them in co-creating value (customer active par-
adigm).

Technological proximity is measured as the level of 
knowledge and competence of the MCO business unit. The 
higher the technological proximity of the business units, the 
greater their absorptive capacity.

The questions used to measure the degree of economic 
proximity of business units are shown in Table 2.

When responding to questions about social and techno-
logical proximity, MCOs showed a low ability to bring busi-
ness units closer together and to create interactions within 
the framework of social and technological proximity.

Fig. 1. A conceptual model for studying the economic proximity
of business units of multidisciplinary commercial organisations in industry
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of a multi-industry 
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experience
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Source: compiled by the authors.
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Table 1
Characteristics of multidisciplinary commercial organisations in the sample

MCO

Structure of multi-industry 
commercial organisations

Regions 
of presence Sub-holdings Revenue, 2022 

(billion roubles)Number 
of 

industries
Number of 
enterprises

Severgroup 30 121 28

Sveza
Severstal
Power Machines
Lenta
AVA-Peter

22.5

Interros 33 98 9
Norilsk Nickel
Pervovaks
Rosbank

243

Gazprom 70 898 71

Gazpromneft
Slavneft
Gazprombank
TGC-1
Gasstroyprom
Centrenergoholding
Gazprom Mezhregiongaz
Centrenergoholding
Mosenergo
Moscow United Energy 
Company
SOGAZ
Gazprom Teploenergo
Stroytransneftegaz 
(STNG)

100

Rosneft 40 221 37 Slavneft —
Novatek 13 36 11 — —
EuroChem 15 47 10 — 209

Sibur 23 75 17
Nizhnekamskneftekhim
KOS 
NIPIGAS

39

RusHydro 24 66 31 Yakutskenergo 206
Yatec 7 8 2 — —
Rusal 15 66 10 — 3.3

Safmar 20 43 6 А101 Development
Neftisa 99

USM Holding 19 150 12

Udokancopper
Metalloinvest
Megafon
Akkerman Cement
ICS Holding LLC

—

Svyazinvestneftekhim 28 197 9

Tatneft
KOS
Tatneftkhiminvest
Tatenergo
Tattelecom
Tatspritprom
Centre for Technology 
Transfer
Investneftekhim

138

Ural Mining and Metallurgical Company (UMMC) 42 148 17

Petropavlovsk
Kuzbassrazrezugol
Vostochny Port
Uralelectromed (Ural 
Mining and Metallurgical 
Company)
Susumanzoloto

Cable Alliance 72

Transmashholding 10 61 13 Locomotive 
Technologies —

Independent Oil and Gas Company 3 43 9 Alliance Oil 25
Etalon 14 148 11 YIT (Finland) 0.244
Novolipetsk Metallurgical Plant (NLMK) 12 43 8 — 95

UralChem 11 33 7 Uralkali
BMF —
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The calculation of the main resulting indicators was based 
on three questions to measure each aspect of the MCO՚s eco-
nomic proximity, as well as to measure the performance in-
dicators of the MCO՚s innovative activities: net profit from 
the sale of innovative products as a percentage of the MCO՚s 
total net profit, the number of new products launched during 
the year, the number of patents registered, and the number of 
new products launched.

Control variables: the size of the MCO in terms of the 
number of enterprises belonging to the group, the volume 

of investment in the modernisation of equipment, the pres-
ence of the own research and development department in the 
structure of the MCO business units.

2.3. Data analysis procedure
To assess reliability, Cronbach՚s alpha coefficients were 

calculated, which met the recommended level of at least 0.75 
(Table 3). A factor analysis using principal components (Va-
rimax) was then performed on 13 questions describing four 
types of innovation: product, technological, organisational, 

MCO

Structure of multi-industry 
commercial organisations

Regions 
of presence Sub-holdings Revenue, 2022 

(billion roubles)Number 
of 

industries
Number 

of enterprises

АЕОН 31 107 28

АЕОН-Development
Azot
Novaport
АЕОН-Agro
Geoprommining

1.5

Russian Copper Company (RCC) 11 36 6 — —
Magnitogorsk Iron and Steel Works (ММК) 13 44 6 — 0.481
Siberian Business Union (SBU) 14 53 5 SDS-Ugol 0.01
Evraz 21 47 5 — —
Alrosa 17 33 8 — 1.4
United Metallurgical Company (ОМК CJSC) 11 20 6 — —
Industrial Metallurgical Holding (IMH) 8 22 4 2.8

Source: compiled by the authors.

Table 2
Frequency of respondents’ answers on the level of economic proximity

Share of mentions 
(% of respondents)

Geographical proximity
1 MCO has several sub-holdings in diff erent regions. 74.1
2 MCO business units in one region are located in several cities 67.3
3 MCO business units are located in more than one region 99.8

Organisational proximity
1 MCO business units have a knowledge base accumulation system 64.8
2 MCO business units have a unifi ed knowledge sharing system 56.9
3 Business processes of the innovation process of the business units of the MCO are adapted to each other 76.9

4 Business processes of the innovation process are aligned only for business units of the MCO that are integrated 
along the value chain
Social proximity

1 MCO has a corporate university 29.7
2 MCO conducts training programmes for specialists of the same category from diff erent business units 24.9
3 MCO business units have acceleration programmes 62.8
4 MCO business units collaborate with consumers to create new products 76.4

Technological proximity
1 All MCO business units have their own R&D departments 27.9
2 MCO has a single centre for managing innovation activities 49.4

3 MCO reconfi gures its organisational structure to better match existing competencies with the conditions for 
developing new markets or launching new products. 38.1

Source: compiled by the authors.

Table 1 (ending)
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Table 3
Factor analysis: questionnaire, factor load and reliability test (Cronbach’s alpha coeffi  cient)

Questionnaire
Factor 

loadings 
sum of 
squares

Model 1 for the 
'geographical 

proximity' factor

Model 2 for 
the 'social 
proximity' 

factor

Model 3 for the 
'organisational 

proximity' factor

Model 4 for the 
'technological 

proximity' factor

Geographical proximity - Cronbach's alpha = 0.89

MCO has several sub-holdings in diff erent regions 0.628 0.824 0.311 0.276 0.258

MCO business units in one region are located in 
several cities 0.534 0.728 0.254 0.196 0.221

MCO business units are located in more than one 
region 0.664 0.733 0.329 0.247 0.253

Organisational proximity - Cronbach's alpha = 0.84

MCO business units have a knowledge base 
accumulation system 0.718 0.221 0.741 0.346 0.258

MCO business units have a unifi ed knowledge sharing 
system 0.639 0.198 0.824 0.298 0.221

Business processes of the innovation process of the 
MCO business units are adapted to each other 0.784 0.237 0.889 0.307 0.253

Business processes of the innovation process are 
aligned only for MCO business units that are integrated 
along the value chain

0.639 0.273 0.914 0.193 0.242

Social proximity - Cronbach's alpha = 0.7

MCO has a corporate university 0.548 0.414 0.271 0.761 0.398

MCO conducts training programmes for specialists of the 
same category from diff erent business units 0.671 0.363 0.259 0.695 0.401

MCO business units have acceleration programmes 0.528 0.423 0.164 0.727 0.314

MCO business units collaborate with consumers to 
create new products

Technological proximity - Cronbach's alpha = 0.83

All MCO business units have their own R&D 
departments 0.618 0.184 0.241 0.406 0.831

MCO has a single centre for managing innovation 
activities 0.522 0.215 0.262 0.321 0.779

MCO reconfi gures its organisational structure to better 
match existing competencies with the conditions for 
developing new markets or launching new products.

0.563 0.173 0.309 0.307 0.693

Effi  ciency of innovation activities

Net profi t from new product sales - Cronbach's alpha = 0.85

Increase in relative level of net profi t from new product 
sales compared to industry average 0.768 0.804 0.451 0.166 0.632

Increase in the profi tability of new product sales 0.534 0.722 0.369 0.191 0.587

Growth in the market share of new products 0.664 0.463 0.581 0.287 0.713

Number of new products launched during the year (Cronbach's alpha coeffi  cient = 0.84)

Entering new sales markets 0.793 0.621 0.239 0.564 0.783

Expanding the range of new products 0.814 0.793 0.303 0.383 0.732

Number of registered patents - Cronbach's alpha = 0.87

Number of patent applications 0.748 0.824 0.311 0.676 0.258

Number of registered patents 0.884 0.728 0.254 0.896 0.221

Source: compiled by the authors.
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and managerial. The analysis confirmed the presence of four 
factors with values greater than one according to the Kaiser 
criterion. Overall, the four types of economic proximity ex-
plained 73.6% of the variation in responses to the questions 
(this result corresponds to the recommended value of at least 
70%) (Table 2). Similarly, factor analysis using the principal 
components method (Varimax) was used for the indicators of 
the effectiveness of MCO innovation activities: the share of 
net profit from the sale of new products, the number of new 
products introduced to the market, and the number of patents 
registered. The analysis confirmed the three performance 
factors identified, which together accounted for 72.6% of the 
variation in the questions (Table 3).

The values of the indicators obtained were then used in a 
regression analysis carried out using a mathematical model:
Yi = β0 + β1GEOGRi + β2TECHNi + β3ORGi + β4SOCi +
+ β5MODERNi + β6SIZE + β7 RDi + εi        (1),
where GEORGi – geographical proximity, TECHNi – techno-
logical proximity, ORGi – organisational proximity, SOСi – 
social proximity, SIZE – MCO size, MODERNi – equipment 
modernisation, RDi – own research and development depart-
ment. The indicators of MCO size, equipment modernisation, 
and the presence of an in-house R&D unit were introduced to 
control for characteristics that might affect the effectiveness 
of MCO innovation activities.

Standardised and unstandardised coefficients were ob-
tained using the maximum likelihood method, with stand-
ardised coefficients used to determine the strength of the 
influence of the factors on the resulting indicator, and un-
standardised coefficients used to test the research hypoth-
eses.

3. Research findings
Tables 4-6 present the results of the regression analysis 

reflecting the influence of different types of economic prox-
imity (geographical, social, organisational, and technologi-
cal) on the effectiveness of the innovative activities of mul-
ti-industry commercial organisations. Overall, the results 
of the regression analysis confirmed the hypotheses of the 
study. Models based on equation (1) were able to explain 
28% of the variation in MCO profits from new products, 
17% of the variation in the number of products launched, 
and 24% of the variation in patent activity.

When analysing the growth of net profit from new 
products (Table 4), technological proximity (β = 0.437; 
p < 0.01) and social proximity (β = 0.123; p < 0.01). had 
the largest positive effect. At the same time, organisa-
tional (β = 0.06; p < 0.10) and geographical (β = 0.092; 
p < 0.05) proximity have no significant effect on this indica-
tor. The variables of having an in-house R&D unit (β = 0.061; 
p < 0.05) and the size of the MCO (β = 0.073; p < 0.05) also 
have no effect on this indicator. At the same time, the indi-
cator of the level of modernisation of equipment (β = 0.248; 
p < 0.05) has a negative effect on the level of net profit. 
Thus, technological and social proximity are key factors in 
increasing net profit from the sale of new MCO՚s products 
in the sample studied.

Table 4
Th e impact of various types of economic proximity 

on the level of net profi t from the sale of new MCO products

Independent indicators Unstandardised 
coeffi  cients

Standardised 
coeffi  cients

Constant (β0)
0.227

(0.117)
Geographical proximity 
(GEORGi)

0.092**
(0.094) 0.098***

Technological proximity 
(TECHNi)

0.437***
(0.107) 0.444 **

Organisational proximity 
(ORGi)

0.060*
(0.047) 0.069*

Social proximity (SOСi)
0.123***

(0.019) 0.143***

Level of investment 
in equipment modernisation 
(MODERNi)

–0.248**
(0.069) –0.235**

MCO size (SIZE) 0.073**
(0.029) 0.082**

In-house R&D (RDi)
0.061**

(0.053) 0.058**

Corrected R൬ 0.28
Number of observations 189

Note. * – p < 0.10; ** – p < 0.05; *** – p < 0.01. Standard errors are 
given in brackets.
Source: compiled by the authors.

Table 5
Th e impact of diff erent types of economic proximity on the number 

of new MCO products launched in the reporting year

Independent indicators Unstandardised 
coeffi  cients

Standardised 
coeffi  cients

Constant (β0)
0.384

(0.093)
Geographical proximity 
(GEORGi)

0.192**
(0.011) 0.198**

Technological proximity 
(TECHNi)

0.174**
(0.028) 0.183**

Organisational proximity 
(ORGi)

0.138**
(0.051) 0.149**

Social proximity (SOСi)
0.131**

(0.072) 0.139**

Level of investment 
in equipment modernisation 
(MODERNi)

–0.125**
(0.069) 0.131**

MCO size (SIZE) 0.119**
(0.039) 0.122**

In-house R&D (RDi)
0.133**

(0.067) 0.138**

Corrected R2 0.17
Number of observations 189

Note. * – p < 0.10; ** – p < 0.05; *** – p < 0.01. Standard errors are 
given in brackets.
Source: compiled by the authors.
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An analysis of the number of new products launched 
on the MCO market in the reporting year (Table 5) shows 
that all types of business proximity have a positive impact: 
geographical proximity has the largest impact (β = 0.192; 
p < 0.05), followed by technological (β = 0.174; p < 0.05), 
organisational (β = 0.138; p < 0.05) and social (β = 0.131; 
p < 0.05) proximity. The level of investment in equipment 
modernisation (β = 0.125; p < 0.05) has a negative effect 
on the number of new products, while the size of the MCO 
(β = 0.119; p < 0.05) and the presence of its own R&D de-
partment (β = 0.138; p < 0.05) have a positive effect on the 
introduction of new products.

Finally, the analysis of the number of registered patents 
(Table 6) shows that organisational proximity (β = 0.318; 
p < 0.01), technological proximity (β = 0.282; p < 0.01), ge-
ographical proximity (β = 0.165; p < 0.10) and the presence 
of an in-house R&D unit (β = 0.268; p < 0.67) have a posi-
tive effect on the number of registered patents. At the same 
time, social proximity (β = 0.084; p < 0.05), the size of the 
MCO (β = 0.063; p < 0.05), and the level of investment in 
equipment modernisation (β = 0.071; p < 0.05) do not have 
a significant impact on the effectiveness of MCO innovation 
activities.

Table 6
The impact of different types of economic proximity on the 

number of patents registered by the MCO in the reporting year

Independent indicators Unstandardised 
coeffi  cients

Standardised 
coeffi  cients

Constant (β0)
–0.424*
(0.066)

Geographical proximity 
(GEORGi)

0.165 ***
(0.171) 0.179 ***

Technological proximity 
(TECHNi)

0.282***
(0.127) 0.288***

Organisational proximity 
(ORGi)

0.318***
(0.048) 0.324***

Social proximity (SOСi)
0.084**

(0.064) 0.079**

Level of investment 
in equipment 
modernisation (MODERNi)

0.063**
(0.009) 0.067**

MCO size (SIZE) 0.055**
(0.013) 0.052**

In-house R&D (RDi)
0.271**

(0.067) 0.268**

Corrected R2 0.24
Number of observations 189

Note. * – p < 0.10; ** – p < 0.05; *** – p < 0.01. Standard errors 
are given in brackets.
Source: compiled by the authors.

To test the first hypothesis regarding the relationship 
between geographical proximity and the effectiveness of 
MCOs’ innovative activities, we can conclude that it is con-
firmed: geographical proximity has a positive effect on two 
of the three analysed indicators of the effectiveness of inno-

vative activities - the number of new products launched on 
the market and the number of patents registered.

The second hypothesis, which describes the influence 
of organisational proximity on the innovative efficiency of 
MCOs, was partially confirmed for the indicators of the effi-
ciency of innovative activities: the number of new products 
introduced to the market and the number of patents regis-
tered.

Interviews with MCO representatives revealed an associ-
ation between organisational and social proximity (ρs = 0.57) 
supporting the notion that social closeness leads to higher 
levels of organisational proximity.

The third hypothesis about the influence of social prox-
imity was partially confirmed for the indicators of the ef-
fectiveness of innovation activities: the amount of net profit 
from the sale of new products and the number of new prod-
ucts introduced to the market.

Finally, the fourth hypothesis on the impact of technolog-
ical proximity was fully confirmed: technological proximity 
has the greatest impact on profits from the sale of new prod-
ucts, followed by the number of patents filed and the number 
of new products launched.

Thus, we have demonstrated the significance of the con-
structed model describing the influence of different types 
of economic proximity. We also confirmed the influence of 
different types of MCO business units’ economic proximity 
on the efficiency of their innovation activities, expressed by 
indicators of increasing net profit from the sale of new prod-
ucts, the number of new products introduced to the market, 
and the number of patents registered.

According to the results obtained, when modelling the 
net profit from the sale of new MCO products, the key fac-
tor in the growth of net profit is technological and social 
proximity. In modelling the number of new product introduc-
tions, geographical and technological proximity emerged as 
key factors, followed by social and organisational proximi-
ty. When modelling the increase in the number of registered 
MCO patents, organisational, technological, and organisa-
tional proximity are significant factors. Social proximity is 
the least significant factor.

Conclusion
The article presents a comprehensive multifactorial study 

of the influence of different types of economic proximity of 
business units of multi-industry commercial organisations on 
the effectiveness of their innovative activities. The assess-
ment of the effectiveness of innovation activities is linked to 
the possibility of implementing a number of tasks set by the 
State Programme of the Russian Federation ‘Development 
of Industry and Improvement of its Competitiveness’. It is 
assumed that the MCOs will become key enterprises, com-
petitive in the Russian and global markets, creating products 
with high added value, which will help maintain high rates of 
industrial production growth in 2025-2030 and increase the 
production of modern innovative products even in an unfa-
vourable economic situation.
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This study identified four types of economic proximity 
of MCO business units: geographical, technological, organ-
isational, and social, which were measured as a result of a 
survey of a sample of 83 MCO member companies (189 re-
spondents) and used to analyse the effectiveness of MCO 
innovation activities. The survey confirmed that the major-
ity of companies surveyed associate increased efficiency of 
innovation activities with organisational and technological 
proximity, while geographical and social proximity are sig-
nificantly underestimated by respondents.

The results of the quantitative analysis confirmed most 
of the hypotheses. It was also possible to identify individ-
ual profiles of different types of economic proximity of the 

business units of the MCO sample. For example, net in-
come from the sale of new products is strongly influenced 
by technological and social proximity, the launch of new 
products is influenced by technological and geographical 
proximity, and the growth in the number of patents filed 
is influenced by organisational, technological, and social 
proximity.

In this way, depending on the objectives set by an MCO, 
it is possible to combine investments in certain types of eco-
nomic proximity in order to achieve the objectives set.

By analysing the combination of different types of eco-
nomic proximity on the performance indicators of MCOs, 
the study can be extended in the future.

References
Agarwal V., Daniel N.D., Naik N.Y. (2009). Role of managerial incentives and discretion in hedge fund performance. The 
Journal of Finance, 64(5): 2221-2256.
Anderson P., Tushman M.L. (2018). Technological discontinuities and dominant designs: A cyclical model of technological 
change. In: Organizational innovation. Routledge, 373-402.
Autant-Bernard C., Billand P., Frachisse D., Massard N. (2007). Social distance versus spatial distance in R&D cooperation: 
Empirical evidence from European collaboration choices in micro and nanotechnologies. Papers in Regional Science, 86(3): 
495-520.
Balland P.A. (2012). Proximity and the evolution of collaboration networks: Evidence from research and development projects 
within the global navigation satellite system (GNSS) industry. Regional Studies, 46(6): 741-756.
Balland P.A., Boschma R., Frenken K. (2014). Proximity and innovation: From statics to dynamics. Regional Studies, 49: 907-
920.
Bellet D., Dolino G., Ligeon M., Blanc P., Krisch M. (1992). Studies of coherent and diffuse x‐ray scattering by porous silicon. 
Journal of Applied Physics, 71(1): 145-149.
Belussi F., Caldari K. (2009). At the origin of the industrial district: Alfred Marshall and the Cambridge school. Cambridge 
Journal of Economics, 33(2): 335-355.
Boschma R.A. (2005). Proximity and innovation: A critical assessment. Regional Studies, 39(1): 61-74.
Caniëls M.C., Kronenberg K., Werker C. (2014). Conceptualizing proximity in research collaborations. In: The social dynamics 
of innovation networks. Routledge, 221-238.
Capaldo A. (2007). Network structure and innovation: The leveraging of a dual network as a distinctive relational capability. 
Strategic Management Journal, 28(6): 585-608.
Casciaro T., Lobo M.S. (2008). When competence is irrelevant: The role of interpersonal affect in task-related ties. Administra-
tive Science Quarterly, 53(4): 655-684.
Cho K.R., Lee J. (2004). Firm characteristics and MNC’s intra-network knowledge sharing. Management International Review, 
44(4): 435-455.
Colombo M.G. (2003). Alliance form: A test of the contractual and competence perspectives. Strategic Management Journal, 
24(12): 1209-1229.
Ding S., Guariglia A., Knight J. (2013). Investment and financing constraints in China: Does working capital management 
make a difference? Journal of Banking & Finance, 37(5): 1490-1507.

Trachuk A.V., Kolobov A.V. Forms of economic proximity and their impact on innovation performance: A study of multidisciplinary commercial organisations in industry
经济亲密度形式及其对创新效率的影响：对工业中多元化商业组织的研究



Strategic Decisions and Risk Management / 战略决策和风险管理, 2024, 15(1): 1–90

21Оnline www.jsdrm.ru

Fung A. (2003). Survey article: Recipes for public spheres: Eight institutional design choices and their consequences. Journal 
of Political Philosophy, 11(3): 338-367.
Gallaud D., Torre A. (2004). Geographical proximity and circulation of knowledge through inter-firm cooperation. In: Academ-
ia-business links: European policy strategies and lessons learnt. London, Palgrave Macmillan, 137-158.
Galunic D.C., Eisenhardt K.M. (2001). Architectural innovation and modular corporate forms. Academy of Management Jour-
nal, 44(6): 1229-1249.
Gilly J.P., Torre A. Proximity relations: Еlements for an analytical framework. Industrial networks and proximity. Ashgate 
Publishing, 2000.
Gupta A.K., Govindarajan V. (2000). Knowledge flows within multinational corporations. Strategic Management Journal, 
21(4): 473-496.
Harzing A.-W., Noorderhaven N. (2006). Knowledge flows in MNCs: An empirical test and extension of Gupta and Govinda-
rajan’s typology of subsidiary roles. International Business Review, 15(3): 195-214.
Howells J.R. (2002). Tacit knowledge, innovation and economic geography. Urban Studies, 39(5-6): 871-884.
Huber S., Huber O.W. (2012). The centrality of religiosity scale (CRS). Religions, 3(3): 710-724.
Kale P., Singh H., Perlmutter H. (2000). Learning and protection of proprietary assets in strategic alliances: Building relational 
capital. Strategic Management Journal, 21(3): 217-237.
Kautonen M., Hyypia M. (2009). Internationalising business services and the national innovation system: The Finnish business 
services sector in a European comparison. International Journal of Services Technology and Management, 11(3): 229-246.
Knoben J. (2009). Localized inter-organizational linkages, agglomeration effects, and the innovative performance of firms. The 
Annals of Regional Science, 43(3): 757-779.
Knoben J., Oerlemans L.A. (2006). Proximity and inter‐organizational collaboration: A literature review. International Journal 
of Management Reviews, 8(2): 71-89.
Lane P.J., Lubatkin M. (1998). Relative absorptive capacity and interorganizational learning. Strategic Management Journal, 
19(5): 461-477.
Manolopoulos D., Papanastassiou M., Pearce R. (2007). Knowledge-related competitiveness and the roles of multinationals’ 
R&D in a peripheral European economy: Survey analysis of Greece. Management International Review, 47(5): 661-682.
Markides C.C., Williamson P.J. (1994). Related diversification, core competences and corporate performance. Strategic Man-
agement Journal, 15(S2): 149-165.
Mattes J. (2012). Dimensions of proximity and knowledge bases: Innovation between spatial and non-spatial factors. Regional 
Studies, 46(8): 1085-1099.
Miller D.J., Fern M.J., Cardinal L.B. (2007). The use of knowledge for technological innovation within diversified firms. Acad-
emy of Management Journal, 50(2): 308-326.
Monteiro L.F., Arvidsson N., Birkinshaw J. (2008). Knowledge flows within multinational corporations: Explaining subsidiary 
isolation and its performance implications. Organization Science, 19(1): 90-107.
Oerlemans L., Meeus M. (2005). Do organizational and spatial proximity impact on firm performance? Regional Studies, 39(1): 
89-104.
Phene A., Almeida P. (2008). Innovation in multinational subsidiaries: The role of knowledge assimilation and subsidiary ca-
pabilities. Journal of International Business Studies, 39: 901-919.
Rallet A., Torre A. (2009). Temporary geographical proximity for business and work coordination: When, how and where? 
SPACES online, 7(2): 1-25.
Rallet A., Torre A. (2017). Geography of innovation, proximity and beyond. In: The Elgar companion to innovation and knowl-
edge creation. Edward Elgar Publishing, 421-439. DOI: https://doi.org/10.4337/9781782548522.00036.
Ratcheva V. (2009). Integrating diverse knowledge through boundary spanning processes - The case of multidisciplinary pro-
ject teams. International Journal of Project Management, 27(3): 206-215.
Rosenkopf L., Almeida P. (2003). Overcoming local search through alliances and mobility. Management Science, 49(6): 751-
766.
Sidhu J.S., Commandeur H.R., Volberda H.W. (2007). The multifaceted nature of exploration and exploitation: Value of supply, 
demand, and spatial search for innovation. Organization Science, 18(1): 20-38.
Torre A., Gallaud D. (2022). Introduction: Proximity relations in the 21st century. In: Handbook of Proximity Relations. Edward 
Elgar Publishing, 1-47. https://doi.org/10.4337/9781786434784.
Tushman M.L., Anderson P. (2018). Technological discontinuities and organizational environments. In: Organizational innova-
tion. Routledge, 345-372. https://doi.org/10.4337/9781786434784.

Trachuk A.V., Kolobov A.V. Forms of economic proximity and their impact on innovation performance: A study of multidisciplinary commercial organisations in industry
经济亲密度形式及其对创新效率的影响：对工业中多元化商业组织的研究



 Strategic Decisions and Risk Management / 战略决策和风险管理, 2024, 15(1): 1–90

22 Оnline www.jsdrm.ru

Villasalero M. (2013). Signaling, spillover and learning effects of knowledge flows on division performance within related 
diversified firms. Journal of Knowledge Management, 17(6): 928-942.
Villasalero M. (2014). Intra-network knowledge roles and division performance in multi-business firms. Journal of Knowledge 
Management, 18(6): 1165-1183.
Werker C., Ooms W., Caniëls M. C. (2016). Personal and related kinds of proximity driving collaborations: A multi-case study 
of Dutch nanotechnology researchers. SpringerPlus, 5: 1-20.

About the authors
Arkady V. Trachuk
Doctor of economic sciences, professor, professor and head of the Department of Strategic and Innovative Development of 
the Faculty ‘Higher School of Management’, Financial University under the Government of the Russian Federation (Moscow, 
Russia), general director of JSC ‘Goznak’ (Moscow, Russia). ORCID: 0000-0003-2188-7192.
Research interests: strategy and management of business development, innovation, entrepreneurship and modern business 
models in the financial and real sectors of the economy, dynamics and development of e-business, operational experience and 
prospects for the development of natural monopolies.
ATrachuk@fa.ru

Alexander V. Kolobov
Candidate of technical sciences, director for the development of the ‘Severgroup’ business system (Cherepovets, Russia), head 
of transformational projects to improve the efficiency of operational and organisational activities in the largest Russian com-
panies.
Research interests: strategic and organisational development of large industrial organisations, organisational development of 
multidisciplinary structures, improving the efficiency and effectiveness of industrial business systems, tools for organizational 
development of multidisciplinary business systems.
avkolobov@severgroup.ru

作者信息
Arkady V. Trachuk
经 济 学 博 士 ， 教 授 ， 副 主 编 ， 俄 罗 斯 联 邦 政 府 金 融 大 学 高 等 管 理 学 院 战 略 性 与 创 新 性 发 展 部 教 授 （ 俄 罗 斯 莫 斯 科 ） ｡
ORCID：0000-0003-2188-7192｡
研究领域：公司发展的战略和管理、创新、金融和实体经济部门的企业家精神和现代商业模式、电子商务的动态与发展、自然垄断的经
验和发展 前景｡
ATrachuk@fa.ru

Alexander V. Kolobov
技术科学副博士﹐ Severgroup 股份公司业务系统开发主任﹐俄罗斯主要公司运营和组织效率提高的项目领导人（俄罗斯切列波维茨）｡
研究领域：大型工业组织的战略和组织发展﹐多元业务机构的组织发展﹐工业企业系统的效率和效益提高﹐多元业务系统的组织发展工
具｡
avkolobov@severgroup.ru

The article was submitted on 20.01.24; revised on 02.02.24 and accepted for publication on 05.02.24. The authors read and 
approved the final version of the manuscript.
文章于 20.01.24 提交给编辑。文章于 02.02.24 已审稿﹐之后于 05.02.24 接受发表。作者已经阅读并批准了手稿的最终版本。

Trachuk A.V., Kolobov A.V. Forms of economic proximity and their impact on innovation performance: A study of multidisciplinary commercial organisations in industry
经济亲密度形式及其对创新效率的影响：对工业中多元化商业组织的研究


