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We construct an international network of boards and calculate three alternative centrality
metrics: degree, closeness, and betweenness. Then the econometric analysis is applied to esti-
mate the effect of centrality on performance. We consider two dependent variables which are
responsible for the long-term and short-term effects (correspondingly, M/B ratio and ROE).
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Introduction

Relationships of directors, managers and employees with the external environment
including other firms, business associations, and government bodies configure a network
that provides significant competitive advantages for companies. The developed network of
relationships with a variety of stakeholders has positive multiple effects on sustainability
and financial outcomes. It could provide access to a variety of unique valuable resources
and opportunities outside the enterprise.

There are many positive effects from a network of relationships. Managerial capabili-
ties together with external relations affect the speed of strategic changes within a company
(Lo, Stepicheva and Peng, 2016). The collaborative networking behavior increases the
adaptability and flexibility of creating system that enables a firm to adapt operatively to the
environment (Romero and Molina, 2011). External sources of knowledge are an impor-
tant factor of innovations together with internal activity (Arora and Gambardella, 1990;
Cassiman and Veugelers, 2006; Hagedoorn and Wang, 2012; Love, Roper and Vahter,
2014). Participation in a business association, collaboration in research, informal ties with
various partners are possible channels of spillovers that are useful for the production and
exploitation of new knowledge. Strong ties with partners reduce the firm propensity to
exit from a foreign market or increase the propensity to re-enter (Yayla et al., 2018). Both
local and international networks are important drivers of internationalization (Anders-
son, Evers and Griot, 2013). Foreign ownership and investment are potential sources of
spillovers from other markets that enhance productivity (Harris and Robinson, 2003).

Therefore, it is reasonable to consider a set of corporate relations as an important and
valuable asset. This is realized within the concept of “Intellectual Capital” (IC) which be-
came very popular in theoretical and empirical research in the last two decades (Shakina,
Molodchik and Parshakov, 2020). This concept implies that a significant share of firm
capital is intangible. Relational capital (RC) is reconized as important part of IC which
comprises intangible assets that are outside the firm (Edvinsson, 1997). RC is quite het-
erogeneous and encompasses such aspects as relationships with various economics agents,
brand, reputation etc. Thus, there is a question how to measure this capital correctly.
Researchers usually apply a set of miscellaneous indicators (Shakina and Barajas, 2012;
Shakina, Naidenova and Barajas, 2022) or construct an integral index (Shakina and Bara-
jas, 2014; Yayla et al., 2018). Relational capital is often found to be an important factor
of firm performance (Hormiga, Batista-Canino and Sdnchez-Medina, 2011; Shakina and
Barajas, 2012; Wang et al., 2021). However, empirical findings are ambiguous that could
be connected, among other, with differences in methodology — which participants and
types of inter-firm relations are considered and which variables are applied for analysis.

The board of directors (BDs) is at the highest level of organizational structure in large
companies which is responsible for the development and implementation of strategy.
Thus it influences on corporate behavior, the efficiency of business processes, and, conse-
quently, financial outcomes. Empirical studies confirm the significant effects of directors
on corporate performance. They indicate the importance of such aspects as board size
(Gemmill and Thomas, 2006), board system (Kao, Hodgkinson and Jaafar, 2019), quali-
fication (Shakina, Barajas and Molodchik, 2017), tenure (Pérez-Calero, Mar Villegas and
Barroso, 2016), number of roles (Merendino and Melville, 2019), gender diversity (Adams
and Ferreira, 2009), diversity in expertise (Wincent, Anokhin and Ortqvist, 2010), outside
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directors (Kor and Sundaramurthy, 2009; Geletkanycz and Boyd, 2011), foreign directors
(Masulis, Wang and Xie, 2012), politicians in the board (Hillman, 2005), etc. Generalising
the results we could summarize these miscellaneous aspects into two important proper-
ties of the boards: internal quality (human capital of directors) and relationships with the
external environment (relational or social capital of directors).

Theoretical concepts underline the role of the relational capital of the board. They
consider the intellectual capital of BDs which is “intellectual resources such as knowledge,
information, experience, relationships, routines, and procedures that a board can employ
to create value” (Nicholson and Kiel, 2004). Thus social capital is viewed as an important
part of the boards’ IC and discern three levels: intra-board links, board-management links,
and extra-organizational relationships. I. Berezinets, T. Garanina, and Y. Ilina note that the
board serves as a source of IC; at the same, it is also the key driver forcing other intellectual
assets to work (Berezinets, Garanina and Ilina, 2016). They propose to distinguish two
major assets of boards: human capital (knowledge, skills, education, experience, etc.), and
social capital (ties with other organizations, social status, networking opportunities, mem-
bership in BDs in other companies, etc.). It is also possible to make a distinction between
internal and external social capital (ties within and outside the organization) (Harris and
Helfat, 2007). Some researchers note that boards connections are not always a source of IC
because they generate benefits only when the resources provided are strategically useful
and are established by directors who can use them effectively (Blanco-Alcantara, Diez-
Esteban and Romero-Merino, 2019). All these points raise the question of how to measure
and analyse the relational capital of the board.

The network analysis (Freeman, 1978) seems to be a well suitable approach for analy-
sis of inter-board ties. D. A. Harris, and C. E. Helfat propose to view corporate directors as
a social network and to apply an appropriate methodology for empirical research (Harris
and Helfat, 2007). However, there are few papers that apply network analysis for measur-
ing the board’s relational capital (or “network capital”). Moreover, their results are quite
miscellaneous. If some researchers (Larcker, So and Wang, 2013; Omer, Shelley and Tice,
2014; Benson et al., 2018; Blanco-Alcantara, Diez-Esteban and Romero-Merino, 2019) re-
veal a positive influence of centrality metrics on firm results, other find a negative impact
(Godigbe, Chui and Liu, 2018) or a nonlinear relationship (Lee, Choi and Kim, 2012). It
should be noted that almost all these papers consider separate country-specific cases. The
relationship between networks and firm results seems to be conditional on national-spe-
cific features. At the same time, it is quite difficult to summarize these isolated and scarce
findings. Another limitation of current studies is that they usually deal with networks of
interlocking directors only within concrete countries. Indeed, boards in large companies
are typically multinational and their analysis should ignore the national boundaries. The
more general research carried out at the international level should provide the most gen-
eral knowledge about the economic effect of directors’ social capital.

The current paper fills this gap in the empirical literature on directors’ networks. It
analyses the influence of network board capital on the performance of the world’s largest
traded companies according to the Forbes Global 2000 ranking in 2018. This approach
gives some advantages. The world economy becomes more global and the share of foreign
directors in corporate boards increases. Therefore, considering only country-bounded re-
lationships could lead to misevaluation of networks. Large companies are more interna-
tionally active and innovative, thus the role of networking and knowledge spillovers could
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be more significant for them. Emphasis on traded companies provides transparency and
higher data quality. The sample encompasses more than 60 % of world aggregate market
capitalization', so the results could be generalized to large global firms as a whole.

In the study we apply three alternative network centrality metrics: degree, closeness
and betweenness. Also, we use two indicators of firm performance, responsible for short-
term (return on equity) and long-term effects (ratio of market-to-book value). Economet-
ric analysis reveals a positive influence of board centrality variables on firm results in most
models. Thus, the effect of directors networking on corporate performance is strongly
positive on average for large global companies. While previous empirical papers on local
economies report quite contradictory results, the current study generalize these cases and
give a more common estimation of average economic effect stemming from inter-board
relations. Comparative analysis of models also shows that the effect from networks is ben-
eficial both in long-term and short-term perspective and that the most efficient strategy
is to be in the center of inter-firm relationships. These findings seems be very interesting
while they raise new theoretical issues and provide new perspectives for research. Also
some useful practical implications follow from the empirical results.

The study is organized as follows. Firstly, we make a review of the theoretical and
empirical literature on the topic. Secondly, data and methodology are described. Thirdly,
we provide empirical results. Finally, discussion and practical implications are presented.

1. Literature review

There are three important strands in literature that should be analysed. They cover
the topics of relational capital, corporate governance and network analysis.

The idea of relational capital is well elaborated in papers on intellectual capital. The
widely accepted structure of IC consists of three components: human capital (HC), struc-
tural capital (SC) and relational or social capital (RC) (Edvinsson, 1997). Relational capital
includes such elements as a network of formal and informal ties with various stakeholders
(clients, suppliers, competitors, authorities), company’s brand, reputation etc. It could also
be subdivided into some large components. For example, the study (Molodchik, Shakina
and Barajas, 2014) distinguishes two elements: customer loyalty and networking capabili-
ties.

There is a broad empirical literature on the role of relational capital for firm behavior
and results. One study (Shakina and Barajas, 2014) estimates the firm production func-
tion with intangible inputs. All inputs have a positive effect on output and the elasticity
for RC is between values for HC and SC. Another paper (Shakina, Naidenova and Barajas,
2022) evaluates shadow prices of intellectual assets as their contributions to market value.
It shows that a well-known corporate brand has the highest shadow price; membership in
a business association also has significant positive effects. Some researchers (Naidenova
and Parshakov, 2013) analyse the mutual influence between various intangible assets and
performance. Their findings are very industry-specific, but, in general, there are no sig-
nificant effects of RC on other firm indicators. E. Hormiga et al. (Hormiga, Batista-Canino
and Sanchez-Medina, 2011) analyse crucial elements of relational capital for new business

! Calculated by authors using evaluation on the world market capitalization provided by Knoema on
the website: https://knoema.com/atlas/World/topics/Economy/Financial-Sector-Capital-markets/Market-
capitalization
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start-ups. They found that support from informal networks, company’s reputation, attend-
ance at business-related events, and customer accessibility are significant drivers. Analysis
of Chinese high-technology firms (Wang et al., 2021) shows that RC has the strongest total
effect on both operational and financial performance; but, at the same time effect of RC is
mediated by innovation quality. Many researchers (Peng, 2003; Batjargal et al., 2013; Yi et
al., 2016) argue that the positive effect of relational capital is larger in the case of emerging
markets when formal institutions are weak or inefficient; in this case, firms need to rely on
alternative informal channels. The study (Totskaya, 2015) distinguishes two parts of the
social capital of Russian SMEs: “bonding” (firm-internal) and “bridging” (external) ties. It
found the positive impact of internal ties on sales growth and external ties on geographic
expansion. The strength and density of only horizontal external relations are found to be
important; vertical external ties are insignificant.

Empirical findings about the role of relational capital are ambigious despite many evi-
dences that it has positive effects (Hormiga, Batista-Canino and Sanchez-Medina, 2011;
Shakina and Barajas, 2012; Wang et al., 2021). It could be explained by high heterogeneity
of this kind of capital. Companies have a complex organizational structure and their en-
vironment includes many economics agents. Thus, their relationships are very diverse dif-
fering in such aspects as: who interact, with whom and how. It also raises the question how
to evaluate RC. There are two popular approaches how to take into account a heterogene-
ous structure of relational capital: apply a set of different variables (Shakina and Barajas,
2012; Shakina, Naidenova and Barajas, 2022) or calculate an integral index (Shakina and
Barajas, 2014; Yayla et al., 2018).

Inter-firm linkages at the top management level are possibly the most important for
companies. Directors coordinate other employees, develop and realize corporate strategy,
so their influence on performance appears to be highest. The empirical pieces of evidence
on the economic effects of corporate governance are numerous. They relate to various
aspects of directors’ properties and boards’ structure. Some results (Shakina, Barajas and
Molodchik, 2017) indicate that directors’ qualification influences efficiency. According to
one paper (Gemmill and Thomas, 2006), the larger the board size, the better is the perfor-
mance of closed-end funds. Another study (Kao, Hodgkinson and Jaafar, 2019) shows that
independent directors, small board size, presence of two-tier board system and absence of
CEO duality are positive factors for results. Researchers (Merendino and Melville, 2019)
also find a nonlinear U-inverted relationship between board size and independent direc-
tors from one side and corporate results from another. The findings show a positive effects
on innovations: boards’ diversity in expertise and interlocking directors primarily impact
on incremental innovation, while education level influences radical innovation (Wincent,
Anokhin and Ortqvist, 2010). Contrariwise, the study (Marinova, Plantenga and Remery,
2016) indicates no link between board diversity and financial results. There is evidence
that female directors strongly impact on board activity and corporate outcomes: but there
are both positive and negative effects (Adams and Ferreira, 2009). As we suppose, despite
the differences all these findings share some similarities — they mostly indicate an impor-
tance of directors’ human capital: skills, education, experience, incentives, etc.

At the same time, there is possibly a large relational or social capital of directors em-
bedded in their links with the external environment. A.J. Hillman reports that firms with
politicians on the board have better market-based indicators (Hillman, 2005). R. W. Ma-
sulis, C. Wang, and F. Xie examine the benefits and costs of foreign directorates and find
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a negative effect on financial indicators in US corporations despite other advantages (Ma-
sulis, Wang and Xie, 2012). Many papers investigate the effect of outside members of the
boards. Their results are contradictory. Some researchers (Geletkanycz and Boyd, 2011)
find that CEO outside directors are positively related to the long-term performance. Other
scholars (Gemmill and Thomas, 2006) show that insiders impact positively on the results
of closed-end funds while outsiders have a negative influence. On the other hand, papers
also don't reveal any effect of outside directors (Rosenstein and Wyatt, 1990) or report
that a high number of roles held by directors in other companies reduces performance
(Merendino and Melville, 2019).

Some studies consider together quality of directors (human capital) and their ties
with the environment (relational or social capital). Three types of board capital are distin-
guished (Pérez-Calero, Mar Villegas and Barroso, 2016): human capital (average tenure),
internal social capital (board intensity), and external social capital (director interlocks).
All three types influence directly on firm performance; at the same time, internal social
capital moderates positively the effect of other types. The paper (Kor and Sundaramur-
thy, 2009) investigates the effects of outside directors’ human and social capital on firm
growth. It reveals that membership on multiple boards, the number of managerial posi-
tions in the industry, and founder outside directors have a positive influence while the
average tenure of outsiders has a negative impact. At the same time, some negative inter-
action effects are found.

The network analysis (Freeman, 1978) is a suitable approach for analysis of relations
between firms. It’s key idea is to consider a system of inter-firm links as a network of
nodes; each node corresponds to concrete company; connection between nodes indicates
a presence of relationship between two firms. In the context of BoD the relationship in-
dicates a presence of one or some persons in the boards of both companies. The con-
structed network shows a position of each firms in respect to all other firms through the
lens of inter-boards ties. It enables to construct various centrality metrics. They indicate
the intensity and quality of firm relations with environment and could be perceived as
network board capital — important aspect of relational capital of the boards. The seminal
paper (Harris and Helfat, 2007) provides a well-developed theory for applying network
analysis for the case of directors. It shows that this approach is convenient and promising
for research on corporate governance. Since then, there is increasing empirical literature
that uses this methodology for measuring boards’ relational capital and estimation of its
effects. However, there are still few studies on this topic. Moreover, their findings are quite
miscellaneous.

Many papers confirm a positive influence of centrality on firm performance.
D.E Larcker, E.C.So, and C.C. Wang construct a boardroom network on the sample of
115,411 directors from US public companies and analyse their stock performance (Larck-
er, So and Wang, 2013). They found that firms with central or well-connected boards
earn superior stock returns. These firms also have higher future growth in ROA which is
not immediately reflected in stock prices. The centrality-return association is larger for
some categories of firms (young, high growth opportunities, low ROA, low stock mo-
mentum). Authors suppose that board networks are more important for firms with large
growth opportunities or working in adverse circumstances. T. C. Omer, M. K. Shelley, and
E M. Tice (Omer, Shelley and Tice, 2014) analyse 4255 firms from around the world in
2004-2010 and find a positive impact of the integral centrality index on corporate market
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value. Calculating the index separately for insiders and outsiders there is also a higher ef-
fect of outsider directors. Analysis of US companies in 1999-2011(Benson et al., 2018) re-
veals that larger board networks reduce the probability of default prediction and increase
corporate credit ratings. This positive casual influence is higher in times of recession and
increased financial uncertainty. The effect is robust for using different metrics (between-
ness, closeness, degree, eigenvector) and controls for endogeneity. The next paper (Blan-
co-Alcantara, Diez-Esteban and Romero-Merino, 2019) finds no direct effect of degree
centrality on performance of Spanish firms in 1999-2015. However, authors emphasize a
difference between directors and propose that within-industry networks and contacts of
outsider directors are more beneficial for the company. More detailed analysis confirmed
a positive influence of intra-industry links, especially when they are among outsiders.

Some other studies based on network analysis report adverse effects of well-devel-
oped boards’ relational capital. One of them (Lee, Choi and Kim, 2012) found a negative
effect of outside director centrality (betweenness and closeness) on the performance and
value of 125 large Korean public trading companies. However, a more detailed analysis
shows a nonlinear (U-shape) effect for closeness: so, only a moderate level of centrality is
negatively associated with firm performance (Godigbe, Chui and Liu, 2018) propose that
networks of boards are channels for the diffusion of corporate practices, including unde-
sirable ones. They analyse 1803 US firms from 1996 to 2013 and find that all five metrics
of centrality (degree, betweenness, closeness, eigenvector, integral PCA index) negatively
impact on quality of earnings reports (discretionary accruals). At the same time, firms
with good financial results are less likely to adopt poor behavior.

Researchers usually apply a set of miscellaneous metrics of board centrality such as
degree, betweenness, closeness, eigenvector, or composite index. The results seem to be
quite robust to used centrality variables and financial indicators, but they vary signifi-
cantly across studies. Most empirical papers are devoted to the analysis of networks at the
national level (Lee, Choi and Kim, 2012; Larcker, So and Wang, 2013; Benson et al., 2018;
Godigbe, Chui and Liu, 2018; Blanco-Alcantara, Diez-Esteban and Romero-Merino,
2019) while the studies on international networks are quite rare. As we suppose, the dif-
ference in findings could be explained to a great extent by country specificity. Therefore,
there is a lack of empirical studies which need to be filled by conducting cross-country
research that provides a more general knowledge. This study aims to answer the question
about the average effect of network board capital (as important aspect of relational capital)
on firm performance at the international level.

2. Research question

In this paper, we investigate the relationship between financial results and a specific
dimension of a company’s relational capital: the networks of the Board of Directors (BoD).
The key research question is whether or not the boards” networking has a positive effect on
firm performance. This question could be disentangled in some more concrete questions:

— What is the influence of networking in general?

— Does the board network capital have a different impact on short-term and long-
term performance?
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— Do the various aspects of inter-board relationships (evaluated by different metrics
of centrality) have the same effect on firms?

Our study is positioned on the intersection of three fields. First, we rely on the studies
on the link between the quality of corporate governance and firm performance. Second,
we consider BoD as an important aspect of a company’s relational capital, which influ-
ences on financial outcomes, according to the intellectual capital literature. Third, we use
network analysis as an approach to measure the relational capital of BoD. More specifi-
cally, obtained indicators should be interpreted as proxies for network board capital. The
Figure 1 illustrates the intersection of these three fields.

Network
analysis

Corporate Intellectual
governance capital

Fig. 1. The positioning of the paper

Therefore, we mainly contribute to the literature on the links between relational capi-
tal and a company’s performance.

3. Methodology

To analyse the impact of networking relational capital on the company performance
we estimate the following regression equations:

In(ROE, )=, +RC; x B, +CV, x 6, + ;. (1)
(M)
lnL?J =0, +RC, x 3, +CV, x 0, + &,,. (2)

Here RC is a vector of relational capital characteristics, which are described below; CV is
a vector of control variables; a;, «, are parameters (scalars); B, B,, 6,, 0, arevectors
of parameters; &; and &,; are model errors; index i denotes a firm.

Two indicators of outcome are taken as dependent variables: return on equity (ROE)
and market-to-book value ratio (M/B). They relate respectively to short-run and long-run
performance for shareholders. It is reasonable to consider the resuts from the perspec-
tive of owners while the directors are immediately responsible to owners for achieving
the ultimate business goals. We discern two indicators by two reasons. Firstly, corporate
strategy is quite complex and has different levels of implementation; so, firm performance
is multidimentional and hard to measure by a single variable. Secondly, inter-boards links
could impact on a company in different ways. There is a high possibility that the effect
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of networking is delayed rather than immediate. Therefore a joint analysis of regressions
(1) and (2) allows to view the firm success from various perspectives.

Network relational capital RC; includes three variables which are often used in stud-
ies: degree, betweenness and closeness. They are constructed by the following scheme.
We analyse data on the links between members of the board of directors of companies as
a weighted undirected network (graph). If there is a director, which is on the boards of
both companies A and B, we consider these enterprises as interconnected. The number
of common directors is considered as the weight of the connection. This network is used
for calculating indicators. First, the degree centrality, is simply the number of its adjacent
edges (Freeman, 1978). Its larger value implies more links with environmentand higher
overall network activity. The second metric is the betweenness centrality, which is defined
by the number of shortest paths going through a vertex or an edge. We apply the Brandes’
algorithm (Brandes, 2001) to evaluate it. High betweenness centrality suggests that a firm
could be perceived as a middle-man or intermediary connecting other enterprises. It
means that a company could derive larger benefit from its links due to unique location in
the network. In the third place, we evaluate the closeness centrality, which measures how
many steps are required to access every other vertex from a given vertex (Freeman, 1978).
Formally, the closeness centrality of a vertex is defined by the inverse of the average length
of the shortest paths to and from all the other vertices in the graph. By other word, the
higher closeness centrality indicates that a company is in the center of links within this
network. Therefore, a company could have easier access to other firms. It should be noted
that both the metrics of betweenness and closeness are normalized variables so they are
immediately comparable in models.

Control variables include: capital intensity (log) and number of employers (log) as
traditional economics resources, debt-capital ratio as a proxy of risks, share of advertising
costs in sales as a proxy of clients’ relational capital, share of R&D in sales and share of
intangibles in total assets as two proxies for innovativeness. Also we include two sets of
country and sector dummy variables.

It should be noted that dependend variables, labour and capital intensity are included
in both models in logarithms. It has some advandages. Firstly, it provides a better statisti-
cal properties of results. The distribution of original variables has large skewness and thus
is very far from a normal. Thus, analysis of model in logs reduces problems of heteroge-
neity and of outliers. Secondly, there is a good theoretical background — models could
be viewed as Cobb-Douglas production functions after equivalent transformation®. The
proxies of capital and labour are traditional firm inputs. But after transforming only la-
bour remains to be absolute variable. Thus, it serves as a proxy of firm size and we could
easily evaluate the scale effect in the model on the basis of relevant coeflicient. Note that
ROE and M/B ratio are not directly comparable. But analysis of these variables in log form
enables to interpret marginal effects as semi-elasticities — thus we could compare short-
run and long-run models.

2 Considera production function in the Cobb — Douglas form:Y = AK*I”e?7*¢,where Yis an absolute
indicator of performance (marketvalue or profit), K iscapital, L islabour (number of employess), Z isvector
of other factors, A, &, # and y are estimated parameters, € is an error. After taking logarithms and trans-

forming this model could be rewrittenas InY =In A + [1 + (a - 1)]an + [(a + /- 1) - (a - 1)]lnL +Zy+e

and finally as ln(%] =InA +(a—1)ln[§] +(a+ﬂ’—1)lnL+ Zy + €.
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There is a possible endogeneity issue because firm performance and factors are inter-
dependent. Thus we estimate both models using two-stage least squares method (2SLS);
two years lagged values are taken as instruments for the most control variables. The net-
work of directors was already constructed with lag; so we consider the metrics of rela-
tional capital together with country and industrial dummies as exogenous variables.

4. Data

To analyse the effect of networking capital on company performance we collect data
on the world’s largest traded companies from the Forbes Global 2000 ranking in 2018.
This ranking is based on sales, profit, assets, and market value and contains 2,000 compa-
nies from 60 countries. In 2018, the majority of companies are from the US (28.25 %), Ja-
pan (11.45 %), and China (10 %). The most widespread industries are banks and materials.

Forbes Global 2000 companies are chosen since they are highly international. Having
global companies in the sample is important to study the influence of network relational
capital. In the era of globalization, it is difficult to be on the list of the biggest while work-
ing only on the local market. The boards of large corporations are usually multinational
and a construction of the network of directors and its consequent analysis should not be
limited by national boundaries. These corporations are transparent that simplifies the data
gathering and increases reliability of empirical results.

Network capital measures are based on the data obtained from Reuters website and
refer to year 2017. We gathered all accessible information about members of the boards.
For each director, we have information on name, age, years of experience in the firm,
company name, position and short CV of the director. After that, we look for the missing
values in the corporate annual reports and excluded firms with insufficient data. The total
number of directors in final sample is 28,393 which present 915 enterprises. Having the
data about positions overlapping in BoD of all these companies enables us to construct a
network of directors and calculate three centrality metrics. Dataset and replicating script-
sin R packageare available by request. Besides the directors’” indicators, we also collected
information on financial statements in 2016-2018 and market capitalization of compa-
nies. The source is the Refinitiv Eikon database.

The descriptive statistics are available in Table 1. Note that key indicators are taken for
one year — 2018 for dependent variables and 2017 for network metrics’. At the same time,
the data on control variables has a panel structure. This structure has some advantages: it
provides valid and relevant instruments and enables to insert some missing values.

Two ordinal variables — Country and Industry — captures unobserved properties
of companies related to their location, macroeconomic conditions and specificity of busi-
ness processes. We grouped firms by 5 large geographic regions (USA + Canada, Europe,
China, East Asia, other countries) and 12 sectors (Mining, Food, Chemicals, Electrome-
chanical products, Construction, Utilities, Trade, Transportation, I'T, Services, Banking,
Financial services). These variables are used for creation of relevant sets of dummies.

? It is quite complicated task to gather information about the board of directors in dynamics. Open
sources usually contains information about the current structure of BoD possibly with a slight delay. But
data about older structure of the boards is often inaccessible. The data we gathered about the boards in
2018-2019 was actual only for 2017; later we matched this dataset with financial indicators.
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Table 1. Descriptive statistics

Variable Description N Mean | St. Dev. | Min Max
Degree 915 | 0.007 | 0.012 | 0.001 0.022
Closeness Network board capital metrics; see ") 571 355 | 0494 | 0.001 | 0.857

detailed explanation above
Betweenness 915 | 0.276 | 0.296 | 0.001 0.824
ROE Profit to equity ratio, % 915 |93.107 | 22.399 | 0.148 | 2648.565
Ln (ROE) Natural logarithm of ROE 915 | 0.853 | 2.592 | -1.908 7.882
M/B Market capitalization to book value | )5 | 15 537 | 4133 | 0.032 | 310961
of equity ratio, $/$
Ln (M/B) Natural logarithm of M/B 915 | 0.904 | 0.829 | -3.447 5.740
Number of Number of employees, proxy for 2745 | 81998 | 62880 3 642292
employees firm size
Ln (Number of Natural logarithm of number of 2745 | 1257 | 10394 | 1.099 13.373
employees) employees
1 . Total assets to employees ratio,
Capital intensity 2745 | 0.506 | 0.021 | 0.000 18.024
mln $ per worker
Ln (Capital Natural logarithm of capital 2745 | 1.346 | -7.406 |-11.199| 2.892
intensity) intensity
Debt Share of debt in capital, $/$ 2745 | 0.218 | 0.453 0.000 0.998
Advertising costs g/c;vemsmg coststorevenueratio, | 5745 | 0028 | 0.010 | 0.000 | 0357
R&D expenses ;ifD expenditure to revenue ratio, | 5,45 | (055 | 0021 | 0000 | 1.000
Intangible assets | are of intangible assets in total 145 1 159 | 0111 | 0000 | 1.000
assets, $/$
Ordinal variable, takes a value
Country 1-5 which indicates a region where | 915 | 1.255 | 2.355 | 1.000 5.000
firm is located
Ordinal variable, takes a value
Industry 1-12 which indicates to firm’s 915 | 3.818 | 6.830 | 1.000 12.000
economics sector

Compiled by the authors on the basis of collected database. The sources of original infromationare: Forbes Global
2000 ranking in 2018, Reuters website, Refinitiv Eikon database.

All the variables are measured in units that are more convenient for next econometric
analysis. Specifically, among relative indicators only ROE is taken in percentage. We also
divided three centrality metrics per 1,000 in order to provide more presentable results.

It should be noted that some indicators (ROE, M/B, Number of employees, Capital
intensity) are highly skewed with significant outliers. But, after log transformation their
distributions became much closer to normal and effect of outliers disappear. This fact in
respect to dependent variables is also presented in the Figure 2. It is one empirical evi-
dence that justifies taking logarithms in addition to above described reasons.
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Fig. 2. Statistical distribution of key variables

Compiled by the authors on the basis of collected database.
Sources: Forbes Global 2000 ranking in 2018, Reuters website, RefinitivEikon database.

One disadvantage of logarithms is that we lose observations with zero or negative
values of dependent variables that could lead to selection bias issue. However, this problem
is not actual in the current study because the analysed sample consists of world’s largest
and most successful enterprises, all of which in the sample are traded companies and
have positive capitalization and profit in 2018. There were few observations with negative
values of equity; in these cases we replaced equity by its one year lagged values.

5. Empirical results

The results of regression analysis are shown in the Table 2. We estimated 8 models,
4 for each performance indicator. There is a separate regression for each network metric,
as they correlate and their effects could overlap. However, we also estimate a specification
with all three centrality metrics. Due to the possible non-normality of residuals, we make
a robust correction of standard errors in all specifications. Since the dependent variables
are in log form, the coefficients are elasticities (factors in logs — labour and capital inten-
sity) or semi-elasticities (all other factors including network indicators).

First of all, it should be noted that the results are very robust to using different metrics
of relational capital. Thus the interpretation relies on summarization of all 4 specifications
within each performance indicator. The most of network centrality indicators are signif-
icant positive drivers for both financial outcomes. This result indicates that in general
companies derive benefit from any inter-firm relationship through the boards. It under-
lines the high importance of directors’ networking in addition to other corporate relation-
ships.
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Table 2. Regression analysis results

Ln (ROE) Ln (M/B)
Model
(1.1) (1.2) (1.3) (1.4) (2.1) (2.2) (2.3) (2.4)
Degree 7473 | 6.532* B B 5.848* | 4.745% B )
& (3.977) | (3.514) (3.209) | (2.885)
Closeness 0.292¢%* ~ 0.197** _ 0.230** B 0.159* _
(0.110) (0.097) (0.095) (0.089)
Betweenness | 0137 B B 0.177% | 0.084 B B 0.115
(0.100) (0.094) (0.087) (0.081)

Ln (Number | —0.317%%* | —0.302%%* | ~0.299%* | —0.306*** | —0.343%** | ~0.332* | —0.330%** | ~0.334**
of employees) | (0.045) | (0.044) | (0.044) | (0.044) | (0.039) | (0.038) | (0.038) | (0.039)

Ln (Capital | -0.376%% | —0.368%* | —0.367%* | =0.372%* | ~0.425%* | ~0.419%%* | ~0.418%* | —0.421***
intensity) (0.040) | (0.040) | (0.040) | (0.040) | (0.036) | (0.036) | (0.036) | (0.036)

0.010%¢ | 0.010* | 0.010°* | 0.010*** | 0.008*** | 0.008* | 0.008** | 0.008***

Debt (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002)
Advertising 0.001 0.002 0.001 0.003 | 0.027%* | 0.028** | 0.027** | 0.029%*
costs (0.010) | (0.010) | (0.010) | (0.010) | (0.011) | (0.011) | (0.011) | (0.011)
R&D expenses | 0001 0.002 0.001 0.001 | 0.032%% | 0.033°* | 0.0320* | 0.033%*
P (0.008) | (0.008) | (0.008) | (0.008) | (0.007) | (0.007) | (0.007) | (0.007)
Intangible 0.004* | 0.004* | 0.004* | 0.004* | 0.004* | 0.004* | 0.004* | 0.004*
assets (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002)
Observations 915 915 915 915 915 915 915 915
R2 0.259 0.252 0.252 0.252 0.502 0.498 0.499 0.498
Adjusted R2 0.239 0.234 0.233 0.234 0.488 0.486 0.486 0.486

F-test (country

R 0.027 0.029 0.022 0.029 0.000 0.000 0.000 0.000
dummies)

F-test (sector

. 0.289 0.005 0.027 0.010 0.000 0.000 0.000 0.000
dummies)

Notes: symbols *, ** and *** denote a statistical significance at the 1, 5 and 10 percent levels, correspondingly. All
models also include a constant term, four country dummies and eleven sector dummies; not presented in the table.
Source: The results calculated by the authors.

The next remarkable finding is that the influence of centrality metrics on ROE is
statistically close to the impact on M/B ratio. However, all appropriate coefficients are a
bit higher in models of ROE*. Thus, impact of board’s relational capital on companies in
short and long run is similar. It is possible that long run effects are a little less that could be
connected with a slow exhaustion of benefits over time. Thus companies could consider
the boards’ networking as important intangible asset that could provide both strategic and
operating competitive advantage on the market.

A deeper analysis shows a difference in impact and statistical significance of central-
ity metrics’. Closeness is found to be statistically the most significant driver of firm results;

* Note that we could directly compare semi-elasticities from different models.

> Note that Betweenness and Closeness are directly comparable by coefficients because they are nor-
malized in a similar way; at the same time Degree is measured in another way and could be compared with
other metrics only in sense of statistical significance.
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it also has much larger effects than betweenness for both financial outcome indicators. The
larger effects of closeness in comparison to betweenness effects shows that the standing in
the core of network provides more advantages than the being the intermediary between
other firms. Highest level of significance also indicates that the central positionin network
is possibly more important that a general activity in relationships with other firms (that is
proxies by Degree centrality). Degree centrality is a positive factor in all models at 10 %
significance. Therefore, firms in average obtain advantages from an extensive increase of
links with boards of other companies. This factor seem to be less important than central
positioning but more important than the role of intermediary. The difference in effects
could help in development of more detailed governance policy for companies.

The coefficients for the control variables in general are as one would expect. There is
strong decreasing return to scale. Many empirical studies also confirm the evidence that
large enterprises are less productive. The coefficients by log capital intensity in models are
negative (about -0.4 for both ROE and M/B), but they corresponds to positive elasticity
to capital (about +0.6) in untransformed model (see footnote 3). Debt is positive driver
in all regressions. Thus, it is efficient for owners to involve external capital and use effect
of financial leverage despite the associated risks. Advertising costs have a strong positive
influence only in models of M/B ratio. It possibly means that clients’ relational capital is
formed for a long period and firms need a time to get a benefit from investment. A very
similar picture is observed in respect to R&D share — firms gain profits only in long-run
perspective. Intangible assets are similarly important in all specifications — it is reason-
able while they include the most observed part of intellectual resources that could give
economic return. Sector and country dummies are not shown in the table directly. Instead
we report the results of the Wald test (F-test) which checks a joint insignificance of these
sets in each regression. Almost all the tests indicate that dummies are significant.

Some tests and robustness checks were made to validate our models. First of all, we
checked whether the logarithmic form is correct. We considered alternative linear regres-
sions where dependent variables are simple ROE and M/B ratio; all factors are the same
without any changes. Then we realize two non-nested tests (Bera — McAleer and MacKin-
non — White — Davidson) for each of 8 regressions®. Results of both tests do not allow to
choose between logarithmic and linear forms; thus, the first one seems to be better taking
into account the theoretical and statistical arguments described above. The second group
of tests analyses a possible nonlinear influence of independent variables — first of all, the
metrics of network capital. Some alternative regressions were estimated using logs and
squares of centrality variables. Statistical significance of these variables is weak and appro-
priate models in general have less explanatory power. Finally, we performed Wu — Haus-
man test on endogeneity in allregressions. Its results indicate that repressors are in general
exogenous; 2SLS estimates are consistent and unbiased, but, in principle, it is possibly to
apply the usual OLS estimator.

The results are in general in line with previous literature. However, the empirical pa-
pers based on data on particular countries often provided contradictory results about the
pure economic effect of networking. This study generalizes these segmentary evidences
and report that this influence is definitely positive in average in the world. At the same

® Models with different dependent variables (including the same variable in various forms) are not
comparable directly. The common idea of non-nested tests is to check whether the prediction from one
model can explain the residuals of the alternative model and vice versa.
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time, our results shed light on heterogeneous influence of this influence in new direc-
tions — time aspect and type of interboard links. The papers on the topic usually experi-
ment with specifications using various indicators of boards’ centrality and firm perfor-
mance simply as a kind of robustness check. But they do not analyse a difference between
long-run and short-run effects and between different types of directors’ networking. The
current research raises a new question about heterogeneity in effects of boards’ relation-
ships. As we believe, the next empirical studies answer this issue.

Conclusions and implications

In this paper, we use data on the board of directors of the world’s largest companies to
analyse the links between directors’ relational capital and firm performance. Most papers
on the topic analyse the case of isolated countries that provides biased results. The current
study estimates the effect of boards’ networking in large companies at the international
level. It enables the construction of the network between directors more correctly and
eliminates the influence of national specificity.

We construct an international network of boards and calculate three centrality met-
rics: degree, closeness and betweenness. Then the econometric analysis is applied to esti-
mate the effect of centrality on firm outcomes. We consider two models with dependent
variables which are responsible for the long-term (ratio of market capitalization to book
value) and short-term (return on equity) effects. For each model we estimate four specifi-
cations. The results obtained are quite robust. Some performed tests validate our models.

There are some useful practical implications stemming from our results. First of all,
companies get benefits from any tie, so they should increase interconnectedness with oth-
er companies through BoD as much as possible. It is reasonable to appoint directors which
have a position in other boards; the more efficient if new directors give access to new firms
with which there is no interboard relationship yet. Secondly, the board networking pro-
vides very similar effects on long-term and short-term results. Thus, there is no conflict
of interests between present and future for companies. It is possible to create a balanced
structure of corporate governance which is effective both in long-run and short-run. Co-
herence in firm targets means that directors turnover should not be high and composition
of the board should be more or less stable. Thirdly, the governance strategy “to be in the
center of inter-firm network” is a much more efficient than the strategy “to be a conveni-
ent mediator between other companies”. Moreover, the second strategy may have no effect
at all. Therefore, when appointing new directors, the owners should make large accent
on their participating in the boards of enterprises with high relational capital, and low
accent on which unique relational opportunities their own firm could provide to other
companies.

The main limitation of the paper is that its objective is quite general. It should be
noted that these advices are relevant to governance policy of large international corpora-
tions while the purpose of this paper is to analyse the world level in general. But firms
from concrete markets could need more detailed recommendations that would require
additional knowledge of national and industry specificity. Another limitation is that the
empirical part is based on incomplete panel data. Key factors (relational capital) are avail-
able only for one year and data on them is cross-sectional. At the same time, the analysis of
more sophisticated panel data models could provide more reliable and efficient estimates
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and take into account possible dynamic effects of networking. However, it would require
significant efforts in gathering and processing of data about the boards. These notes out-
line promising directions for future investigations on the topic.
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CeTeBoll KallUTal COBETA JUPEKTOPOB U pPe3yNbTaThl AeATeIbHOCTH
MEeXIYHapOIHbIX KOMITAHMIT*

II. A. Ilapwaxos, I B. Tennvix

HanyonanbHbIi MCCIef0BaTeNbCKMIT YHUBEPCUTET «BbIcinas MIKo/Ia 9KOHOMUKI»,
Poccwmitckas Penepanns, 614060, ITepmb, 6yi. Tarapuna, 37

Ina nurupoBanus: Parshakov, P.A. and Teplykh, G.V. (2023) ‘Network board capital and perfor-
mance of international companies, Becmnux Cankm-Ilemep6ypackozo yHusepcumema. IxkoHomuxa,
39 (2), c.198-216. https://doi.org/10.21638/spbu05.2023.203

B crarbe usy4aercs BaMAHME B3aMMOCBA3EN MEX/Y COBETAMM JUPEKTOPOB Ha PE3yIbTaThl
HeATENbHOCTY KOMIIAHMI B PaMKaX METOHONOTUM CEeTeBOro aHanusa. Ilogasndmomee duc-
710 AMIMPUYECKUX UCCIelOBAaHNUII MO JaHHON TeMe aHaIM3UpPyeT U30IMPOBAaHHbIE CTPaHbI.
B maHHOM HccIenoBaHuM oLeHnBaeTcsa 3P deKT ceTeBbIX B3aUMOAEICTBUI MEXXAY KPYIIHbI-
MU KOPIOPALVIAMY Ha MEXIYHApOJHOM YpOBHe. JTO MO3BOJIAET 60jlee KOPPEKTHO CKOH-
CTPYMPOBATh CETh B3aMMOCBA3€EN MEX[Y JUPEKTOPaMM C LIE/IbI0 YCTPaHEHNUs HallMOHAa/Ib-
Holt cneryiduky. CTPOUTCA MeX/YHAPOTHASA CeTh COBETOB IUPEKTOPOB, M PACCUNTHIBAIOTCA
TpU a/IbTE€PHATUBHDBIE METPUKU LIEHTPA/IbHOCTU: I10 CTEIIEHU, 6III/ISOCTI/I " IMOCPENHNMYIECTBY.
B penrpe mocnenyomuiero SKOHOMETPUYIECKOTO aHa/IM3a BO3JENCTBUE LEHTPAIbHOCTY Ha
pesynbTaThl KoMnaHuit. IIpy aTOM paccMaTpuBaTCA [ABe 3aBUCUMbIe TIEpEMEHHbIE, OTpa-
JKalolllye KaK KpaTKOCPOYHbIe, TaK Y JOTOCPOYHbIe 3P PeKThI (COOTBETCTBEHHO PeHTabeIb-
HOCTb COOCTBEHHOTO KaIlMTajIa ¥ OTHOLIEHVE PBIHOYHON 1 6aTaHCOBOI cTOMMOCTH). BbIIo
BBIABJICHO, YTO ceTeBbIe 3 (eKThI B 11eJIOM MOIOKUTETBHO U CTATUCTUYECKM 3HAYMMO BIIVIA-
0T Ha Pe3Y/IbTaThl MEK/[YHAPOJHBIX KOPIOPALNit. DTOT BBIBOJ, YCTONYMB K BBIOOPY METPUK
LIEHTPaIbHOCTH U 3aBUCUMOIL ITepeMeHHOIL. IIpn 9ToM 6b110 06HAPYXKEHO, YTO CeTeBbIe -
(eKTBI B TONTOCPOYHOIL U KPaTKOCPOYHOIL IEPCIEKTHBE JOBOIbHO O1M3ku. Bimsanue men-
TPaIBHOCTY 110 6IM30CTH OKa3aJI0Ch CaMbIM 3HAUMMBIM aCIIeKTOM CeTeBOT0 KaIlMTaja i
KOMITaHWIi; IIEHTPAIbHOCTD 110 CTENEHY MMEET yMEPEHHOE BIMAHME; IIeHTPAaTbHOCTD 10 I10-

* Crarbsl ABNIAETCA PE3yNbTaTOM JCCIENOBATEIbCKOTO IPOEKTa, pPeann3oBaHHOro B paMkax IIpo-
rpaMMbl GyH/IaMeHTaIbHBIX MccnegoBanmit HMY BIIIS.
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CpeRHIYeCTBY — camble c1a0ble 3¢ (eKThI, KOTOPbIe CTATUCTUYIECKN OIU3KY K HE3HAYMMBIM.
JlaHHOE MccmeoBaHye BHOCUT 3aMETHBIN BKIafl, 06001ast pa3spo3HeHHble IMIMPUYECKIe
Pe3y/IbTaThl, a TAK)Ke IOJHIMAET HOBbIE TEOPETIYECKIE BOIIPOCHI U JAeT HEKOTOPBIE IO/Te3-
Hble [TPAKTIIECKIe PeKOMEH/ AL

Kntouesvie cn06a: coBeT RUPEKTOPOB, CETEBOIT aHA/IN3, OTHOLIEHYECKMIT KAIlUTasI, MeXyHa-
POfiHbIE KOMITAHUM.
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