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Abstract

Firm ownership networks are important for both corporate governance and dynamic 
economic performances. There has been no study on this subject in Turkey. We fill this 
gap through a detailed network analysis of 1388 firms. We show that the network is largely 
dispersed. Within the core giant component, the small world network characteristics are 
observed. Moreover, the cohesive core of the network depends on institutional foreign 
investors.
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Türkiye’de Şirket Sahipliği Ağları

Özet

Şirket sahiplik ağları, kurumsal yönetim ve dinamik ekonomik performans açısından 
büyük önem taşır. Şu ana kadar Türkiye’nin sahiplik ağı üzerine herhangi bir çalışma 
yapılmamıştır. Biz 1388 şirketin oluşturduğu ağın detaylı bir analizini yaparak literatürdeki 
bu boşluğu dolduruyoruz. Sonuç olarak, Türkiye’nin sahiplik ağının büyük ölçüde dağınık 
olduğunu ve çekirdekteki büyük bileşenin küçük dünya ağ yapısı gösterdiğini savunuyoruz. 
Dahası, merkezdeki en sağlam şirket grubunun yabancı kurumsal yatırımcılara bağımlı 
olduğunu bulguluyoruz.
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1. Introduction

In a capitalist economy, economic performance largely depends on the corporate 
sector. Private and public firms operate in an institutional setting in which social and 
historical developments shape the corporate governance structures. Ownership and 
control of corporations are central tenets of corporate governance structures. Ownership 
ties among firms help us to unfold the structure of power in the business community, and 
to understand its impact on economic activities, since firms sharing a common owner 
create a network of control that determines the flow of resources within an economy 
(Kogut, 2012; Vitali, Glattfelder, & Battiston, 2011). Ownership networks not only signify 
the trust level within an economy, but also promote favorable circumstances for firms 
by, for instance, facilitating mergers and acquisitions, lobbying activities, and long-term 
cooperation among domestic actors (Kogut, 2012; Kogut & Walker, 2001; Mani & Moody, 
2014; Piccardi, Calatroni, & Bertoni, 2010). Moreover, ownership networks may promote 
the formation of an internal capital market that facilitates access to funds in times of crisis 
(Burlon, 2015; Colpan & Jones, 2016; Gurunlu, 2018).

The structure of ownership networks have been studied for India (Mani & Moody, 
2014), Germany (Davis, Walker, & Kogut, 2012; Kogut & Walker, 2001; Moebert & Tydecks, 
2007), Italy (Piccardi et al., 2010), Anglo-Saxon economies (M. J. Conyon & Muldoon, 
2008; M. Conyon & Shipilov, 2012; Davis et.al, 2012), several European economies (Ferraro, 
Schnyder, Heemskerk, Corrado, & Vecchio, 2012), some emerging countries (Brookfield 
et al., 2012), transition economies (Guthrie, Okhmatovskiy, Schoenman, & Xiao, 2012), 
as well as for various transnational corporations (Vitali et al., 2011) and for the global 
economy (Kogut & Colomer, 2012).

However, ownership networks in Turkey have not been investigated yet. There exist 
studies on the ownership structure of Turkish business groups (Colpan & Jones, 2016; 
Gurunlu, 2018; Yurtoglu, 2000). These studies underscore that business groups in Turkey 
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enjoy a pyramidal, or in other words, a concentrated ownership in Turkey. However, 
we have not detected a network analysis of Turkey’s ownership structure. In this paper, 
we go beyond studying the relations within business groups, and start to analyze their 
connections with other business groups and foreign corporations. We evaluate whether 
Turkey’s ownership network is a small world type, namely if it is characterized by sparse, 
dense clusters connected by few links. Until now, the configuration of ownership networks 
in which the owners of the largest corporations in Turkey is located have remained 
unexplored. Neither the design of ownership in Turkey, nor its origins, be it business 
groups, or cooperation between different business groups, or foreign actors, have not been 
discovered yet. We contribute to the literature by analyzing Turkey’s ownership network 
for the first time by studying a total of 6825 firms and owners. Obtaining our data from 
ORBIS by Bureau Van Dijk, we look at the degree to which Turkey’s ownership network is 
robust against disruptions due to its cohesive structure.

2. Related Literature

2.1. Ownership Networks

A social network is a depiction of links between nodes, portraying a structure in which 
actors develop relationships with each other. For instance, Figure 1(a) describes a directed 
network of four actors. Jackson (2010) explains that directed networks highlight the 
direction of edges, and does not necessarily require a mutual consent for forming an edge: 
in Figure 1(a), node 3 is directly linked to node 1; however, node 1 is not directly linked 
to the node 3. Jackson (2010) gives real life examples of such networks, such as browsing 
through websites, where one website can steer you towards another.

Figure 1: Directed and Undirected Networks  
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Figure 1(b) is an example of an undirected network forming a square. Such networks 
display a reciprocal relationship: for example, node 1 is linked to node 4, and the node 4 is 
linked to the node 1. Jackson (2010) states that social relationships are, in fact, form into 
undirected networks, since developing friendships or business partnerships entails mutual 
agreement. Figure 1(b) also shows weighted edges, namely the strength of the edges. 
Jackson (2010, p. 41) reveals that weighted graphs “can keep track of the intensity of level 
of relationships”. If we assume that Figure 1(b) consists of four actors, be it both owners 
and firms, and these owners and firms hold shares of other firms in the network, then the 
numbers on edges would represent the amount of shares that these actors hold in others, 
enabling us to comment on the concentration of power.

Social networks are useful tools for examining economic and social systems. The 
central and powerful agents can be inferred by using social network analysis. The elite, 
in this case controlling shareholders or entrenched managers, yield an exclusive power 
to access resources, which causes asymmetrical knowledge in transactions. Concentrated 
power introduces privileged groups, or technically speaking, clusters. Therefore, common 
knowledge becomes restricted to these local clusters, and social distance, namely path 
length, determines resource allocation (Kogut, 2012). Social networks are formed by shared 
ideas, cultural beliefs, social classes, and identities. It also depends on shared interests, 
which explains business groups’ pursuit of political connections (Kogut, 2012). 

“Network models provide a snapshot of the flow of information and resources within 
an economy” Mani and Moody argues (2014, p.1630), explaining the importance of 
social networks in business cooperation. History of social relationships determines not 
only the trust level among the economic actors, but also the cohesiveness of the network, 
indicating, for instance, whether information freely and widely circulates among the 
agents. Correspondingly, Kogut and Walker (2001) support that the structure of ownership 
ties among today’s largest business groups reflect the social background of economical 
and ideological conflicts in that country. Ownership links, they explain, are important 
in determining opportunities available to a firm, because shareholders wield the power 
of strategic acquisition, namely, the power to redistribute resources within an economy. 
Networks facilitate acquisition process by revealing the knowledge about the seller or 
buyer, and about the required capital in order to accomplish the transaction (Kogut, 2012). 
Ownership ties are also important for establishing long-term cooperation and alliance 
among companies (Mani & Moody, 2014).  Piccardi et al. (2010) argue that business groups 
are examples of robust cooperation among multiple firms. In addition, various business 
groups may come together and establish a lobby group in pursuit of favorable legal 
adjustments and political connections. Moreover, highly connected ownership networks 
may promote local organized action against global actors (Kogut & Walker, 2001).

Ownership networks may take on various shapes. For instance, Mani and Moody 
(2014) describe three types of market network. Inspired by classical economic theories and 
transaction cost theory, “disconnected periphery” is typified with isolated firms, which 
either do not have any connection to other firms, or do form into a pair with another 
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isolated firm. “Small worlds”, on the other hand, describes dense local clusters connected to 
the large global network by paths of few intermediaries. These sporadic intermediaries link 
sparse clusters, enabling the news spreading quickly over the network. Authors support 
that this type of model enjoy persistence and stability against shocks. Kogut (2012) argues 
that small worlds are characterized by short path lengths because of the intermediaries, or 
as he puts “shortcuts” between dense groups. Kogut further notes that high clustering in 
small worlds is the outcome of shared cultural and ideological backgrounds, which makes 
coordination easier. Kogut’s overall claim is that even though the overall small world 
network is sparsely connected, owners remain well-connected.

Consequently, Mani and Moody (2014) introduce “nested worlds” that incorporates 
the essential features of small worlds and scale-free networks. A nested world strongly 
connects small world clusters through various independent links, allowing the clusters to 
check the accuracy of information about trust. In this way, a nested world discourages 
untrustworthy behavior, since information spreads all over the network, and actors 
naturally does not want to enter in a cooperation with a proven wrongdoer. On the other 
hand, honest actors, in time, may become deeply ingrained within a more cohesive subset.

Studying Indian ownership network, Mani and Moody (2014) describe 42 percent of 
Indian listed firms as disconnected periphery: While 24 percent of these firms fall into a 
small world pattern, only 14 percent of the overall network represents a nested world.

 Kogut and Walker (2001) revealed that German ownership network features a small 
world structure with dense clusters of owners and firms connected through sparse ties. 
Authors argue that Germany’s small world is robust to globalization, and remains stable 
even after hundreds of rewiring simulations, proving the persistence of small worlds. 
Likewise, Moebert and Tydecks (2007) showed that the giant component in German 
ownership network constitutes 58 percent of the overall network. Furthermore, Piccardi 
et al. (2010) argue that Italian ownership and board membership networks also display a 
small world structure, “community” as they put, and these communities tend to overlap. 
Rotundo and D’Arcangelis (2010) proved that the ownership network of Italian stock 
market has a weakly connected giant component, comprising 40 percent of the whole 
network. Ferraro et al. (2012) observed a convergence in the ownership networks in 
Western Europe through 1990s to 2000s. While Switzerland, Italy, Germany and France 
evolve into showing more small world characteristics, Spain and Netherlands turn into 
less small worldly. Therefore, ownership networks in Europe has started to display similar 
features since the turn of the century. On the other hand, M. Conyon and Shipilov (2012) 
proved that Great Britain ownership network in 2000 is not a small world because of less 
close-knit clusters, compared to Canadian ownership network of a clustering coefficient 
twice of a random network. Guthrie et al. (2012) revealed that those transition economies 
that are liberalized but not privatized, such as Romania and Bulgaria, become more of a 
small world than those who rapidly liberalized and privatized, such as Russia and Poland. 
However, those who neither liberalized nor privatized, like China, does not display small 
world characteristics, because the state itself provides stability to capital markets, and the 
stability that a small world brings along is not needed.
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2.2. Business Groups and Corporate Governance

We have already mentioned that a business group is the most powerful type of 
cooperation between firms sharing a common owner (Piccardi et al., 2010). Defining 
business groups as “sets of legally separate firms bound together in persistent formal 
and/or informal ways”, Granovetter (2010, p.429) sets out the reasons behind the rise 
of business groups. Granovetter suggests that business groups are better at facing fierce 
competition, compared to conglomerates that follow unrelated diversification. Forming 
business groups may also give advantage in reducing or avoiding tax burden, and allow for 
pyramidal structures that favors large shareholders who enjoys exclusive control rights by 
investing a small amount of cash. Another benefit of business groups is to create a network 
of firms embedded in complex inter-corporate paths, which makes it more persistent than 
conglomerates. Granovetter continues that business groups are also tools to make up for 
the imperfect capital market in less developed countries.

 Gurunlu (2018) indicates that Turkish business groups have pyramidal ownership, 
namely the controlling shareholder enjoys extensive control rights, relatively too large for 
his or her cash-flow rights, by establishing a holding company, and therefore, concentrating 
the power at the top of the pyramid. Furthermore, Yurtoglu (2000) explains that Turkey’s 
largest business groups are commonly structured in a way that the ultimate owner does not 
openly manage the group, but through holding companies, non-financial companies and 
banks, thereby establishing a complex ownership network. Forming a holding company to 
manage the group offers tax advantages; as it is possible to rearrange the revenues among 
the subsidiaries in order to reduce tax liability.

Pyramidal ownership has its downsides. The high-level shareholders may practice 
tunneling with the firm’s resources, Gurunlu (2018) suggests, or perform transfer 
pricing to the detriment of subsidiaries, or undermine the role of minority shareholders 
in decision-making processes, in countries with low investor protection. On the other 
hand, pyramidal ownership is also an efficient financing solution. Gurunlu displayed 
that propping, namely transferring funds between the group’s firms, creates an internal 
capital market, which is an effective tool in financial hardship. Particularly in risk-avert 
developing countries, propping enabled business groups to achieve long-run investments 
that were costly to be financed by external capital. In time, business groups managed 
to reduce the cost of external financing by distributing the dividends from profitable 
subsidiaries to other subsidiaries that are strapped for cash for investment. Colpan and 
Jones (2016) explain that in 1980s, for example, Koç Group, Turkey’s biggest business 
group, funded its new businesses by using its earnings from its older businesses, in the 
absence of a stock market and a banking system providing funds for long-term industrial 
investment. Serving as a safety net against bankruptcy, pyramidal ownership in Turkey 
has been proved to be highly advantageous. Another solution for operating in a country 
that lacks an advanced financial market is to establish your own bank. Yurtoglu (2000) 
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explains that Turkish business groups are also characterized by owning a private bank, 
which operates as the bank of the family groups and controls the groups’ other companies. 
Auditing the activities of group companies, the banks become useful in financing the 
groups’ investments in an attempt to boost growth.

Ownership structures are central for corporate governance. Anglo-Saxon economies 
pursue a corporate governance model focusing on separation of ownership from control, 
whereas continental European countries mostly prefer a family-owned and -managed 
system (M. Conyon & Shipilov, 2012). Yurtoglu (2000) clarifies the distinction between 
“outsider” and “insider” corporate governance systems. Countries of outsider system, 
Anglo-Saxon economies, have vast numbers of public companies with a conflict of interest 
between dispersed shareholders and managers who sometimes choose not to act to benefit 
the shareholders, but to benefit themselves. In this system, numerous shareholders control 
very small amounts of stock. It is not surprising then that countries of such system have 
extremely advanced stock markets and more active investors, compared to insider system 
countries (M. Conyon & Shipilov, 2012).

Countries of insider system, such as Japan and Germany, have concentrated ownership 
with a small number of listed companies. In this type of system, the largest stake belongs 
to a single individual or a small group of individuals, in fact, generally families who 
also have substantial shares in other companies. Insider system allows the controlling 
shareholder(s) to directly manage the company. On the other hand, this system may 
bring about a conflict between the controlling and minority shareholders. Minority 
shareholders only care for the subsidiary that they invested in; yet, the controlling 
shareholders care for the group. Therefore, largest shareholders may draw on resources 
from a subsidiary, in which a minority shareholder invested, to another subsidiary that 
the controlling shareholders themselves might gain higher profits due to their higher 
cash-flow rights in the latter.

 Yurtoglu (2000) makes the claim that Turkey is an insider system country, with a 
low stock market capitalization rate of listed domestic companies as percentage of GDP, 
around 12 percent in 1998. Turkey could manage to increase this rate only to 19.8 percent 
in 2016, still lagging behind other insider countries, such as Germany with 49.3 percent, 
and Austria with 30.9 percent (World Bank, 2016). A high concentration of power in 
pyramidal family groups is another sign of an insider system in Turkey: a shareholder 
holding more than 50 percent of shares controls 38.5 percent of listed companies; families 
own 77 percent of these companies, and are the controlling shareholders in 61 percent 
of them. Furthermore, Turkish business groups do not rely on professional managers to 
run the company, commonly selecting the executives from the family members, further 
proving the existence of an insider system (Yurtoglu, 2000). Family members being the 
managers of the group has also its bright sides, according to Ozsoz, Gurarda, and Ates 
(2014). Non-family managers focus on boosting short term profits; on the other hand, 
family members commonly devote their effort to long-term investments, strengthening 
the group’s competitive edge.
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3. Data and Analysis

The studies that we discussed until now have underscored the design of ownership 
within Turkish business groups. To our knowledge, this study is the first attempt to present 
the ownership network in Turkey, disclosing the connections between Turkish business 
groups, as well as their relations to foreign firms. We focus on shareholder relations in 
order to carry out a network analysis of firm ownership in Turkey. We collect data from 
ORBIS database of Bureau Van Dijk, a Moody’s Analytics Company. ORBIS retrieves and 
handles private company information from over 150 providers worldwide. It encompasses 
a comprehensive overview from company financials to ownership and board structure. 
Ownership data disclose controlling and minority shareholders with exact percentages. 
Overall, we have 7760 shareholder-firm relationships and a total of 6825 firms and owners 
mostly for the year 2010. Shareholders range from state authorities to foreign firms and to 
real persons. Summary statistics for both the whole network and the giant component is 
given below.

Table 1: Summary Statistics

Min Q1 Median Mean Q3 Max

Whole Network 0.01 1.00 8.00 19.31 27.00 100.00

Giant Component 0.01 0.23 0.82 11.36 7.59 100.00

Summary statistics for the whole network reveal that the mean is substantially greater 
than the median, portraying a right-skewed distribution. In this case, it seems better to 
use the median for central tendency. Namely, half of the shareholders have shares less 
than eight percent, while the other half have more than eight percent. Similarly, the giant 
component appears to draw a right-skewed distribution, as the mean is significantly higher 
than the median. Interestingly, we observe an even smaller median in the giant component, 
compared to the whole network. This can be attributable to foreign asset managers who 
hold very small amount of shares in Turkey’s biggest business groups, which will be 
explained in detail in Network Characteristics.

3.1. Configuration

In this section, we firstly look at the whole ownership network in Turkey, and then 
share the size distribution of the network. After examining the giant component, we 
continue by identifying the cohesive blocks of the overall network. Jackson (2010) explains 
that cohesiveness displays how powerfully a group is bound together; and cliques —the 
close-knit, entirely connected subsets within a larger network — is useful to capture 
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the cohesiveness of a given network. Jackson (2010) continues that finding clustering 
coefficient is a common way to comment on the clique-like nature of the overall network, 
which we will perform in the later sections. Similarly, Moody and White (2003) propose 
that node connectivity can be used as another measure of cohesiveness. Namely, the 
minimum number of nodes that has to be deleted in order to disassemble a group shows 
the cohesiveness of such group. By progressively revealing more connected groups, we 
will also adopt this approach to understand how Turkey’s ownership network is organized 
against disruptions.

Figure 2 presents Turkey’s ownership network as an undirected graph. The network 
is largely dispersed, and unfolds a core-periphery relationship. Firms and owners at the 
periphery are utterly isolated, whereas the core accommodates a giant component, which 
appears to be highly connected unlike the rest of the network. The network has 855 weakly 
connected components, meaning that not every actor is accessible from every other actor 
if one follows the direction of edges (Jackson, 2010). This picture suggests a concentrated 
economic power at the hands of a few, and an unequal access to opportunities. Yet, let us 
proceed by spelling out the details of the network.

Figure 2: Turkey’s Ownership Network

Table 2: Size Distribution

Size 2-10 11-20 21-32 1364

Frequency 766 81 8 1
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The size distribution table reveals that there are 103 cases of one-firm-one-shareholder 
type, most of which operates as a division of a foreign company. For instance, Schindler 
Türkeli Asansör Sanayi operates under Schindler Holding AG, forming a component of 
size 2. These 206 firms and actors do not have any connections to the rest of the network. 
Since they become dismantled by deleting a single node, they are also not cohesive.

Turkey’s ownership network is mostly composed of small components with size up to 
10. The small component of size 6 is the most common one with a frequency of 175. These 
components of size 6 are mostly family groups forming a star network. Figure 3 describes 
a tea firm Doğuş Çay that is owned by the five members of Karakan family, creating a 
component of 6 nodes.

Figure 3: Example of a Component of Size 6

There may be even more complex shareholding structures in small components. In 
the case of Ulkar Holding, we observe five legal entities and four natural persons. Two 
of these firms are directly connected to the holding company, while others are indirectly 
connected through the family members, and through other subsidiaries that these family 
members control. In addition, we observe a case in which some shareholders of two 
different dairy farms, Enka Süt and Akbel Süt, have joint shares in another dairy farm, 
Meysüt, overall forming a component of 22 nodes. However, both groups do not have any 
other connections to the rest of the network. We also observe some politically connected 
firms in these clusters. Çalık Holding, a large firm operating in finance, banking, energy 
and construction businesses, is located in a component of size 20. The holding itself is 
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connected to 11 nodes, namely to its subsidiaries, through his key executive, Ahmet Çalık. 
One of its subsidiaries has shares in a natural gas distribution company, and therefore is 
connected to the Bursa Municipality. This link also enables Çalık Holding to connect with 
a foreign firm, EWE AG.

Figure 4: Giant Component and Larger Clusters

Figure 4 zooms in the giant component, as well as some large clusters, both connected 
and unconnected to the giant component. The giant component covers 1364 nodes, 
constituting 19.9% of the original ownership network. The share of Turkish firms in the 
overall network amounts to 29 percent, while in the giant component, it increases to 39 
percent. The giant component includes loosely connected clusters and a nested group 
consisting of 141 actors. This nested group mostly accommodates Turkish firms, as the 
share of Turkish firms rises to 51 percent within this deeply embedded group.

Figure 5 aims attention at a loosely connected cluster to the giant component. 
It portrays the export company Gisad Dış Ticaret that is owned by 13 textile firms, a 
factoring firm, and a natural person. These textile firms include well known Koton 
Mağazaları and Eroğlu Tekstil that controls recognized Turkish brands Colin’s and Loft. 
The cluster is connected to the giant component through one of the owners of Eroğlu 
Tekstil, who also owns several other textile companies, and hold shares in Bank Asya, a 
private participation bank.
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Figure 5: A Loosely Connected Cluster

Figure 6: A Component Highly Cohesive at the Center
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Figure 6 delivers a close-up image of the nested group of 141 actors within the giant 
component. We observe the most cohesive subgroups in this nested world. Different 
colors shows different cohesive blocks. The outer circle of vertices forming the component 
falls apart with the removal of minimum three nodes, indicating a cohesiveness degree 
of three. In other words, we need to delete at least three links to disconnect the yellow 
nodes. As we move towards the core, we observe more cohesive structures, finally arriving 
at the component with the highest cohesion degree of nine, illustrated by the color pink. 
The innermost circle is extremely robust, since we need to delete at least nine edges to 
dissemble it.

Firms within this nested world are members of Turkey’s leading business groups, 
Koç Holding, Sabancı Holding, Anadolu Group, Tekfen Holding, Şişecam Group, Doğuş 
Holding, Akkök Holding and Sinpaş Holding. All of these groups are long-established, 
as the core business of the youngest one, Sinpaş Holding, was started in 1970s. Seven 
of these groups were set up by families or co-founded by groups of families (like in the 
case of Anadolu Group). Şişecam Group is an exception, since it was established by İş 
Bankası, which is also embedded in this nested group. Şişecam was the product of the 
protectionist statism era, 1930-1939, in which the state acted as the planner, investor and 
operator of industrial production; since Turkey did not have a strong, national capitalist 
class back then, and the Great Depression was an obstacle on the way of creating one 
(Boratav, 2016). Therefore, Şişecam’s favorable location in the network is by dint of state 
interventionism.

These business groups that were established in the early years of modern Turkey hugely 
benefited from government policies favoring domestic entrepreneurs, which may be a 
possible explanation for their strategic position in the network. For example, Vehbi Koç, 
the founder of the Koç Group, secured influential contacts in the government, and jump-
started his business with state contracts. During World War II, Koç imported trucks for 
government on 90 percent commission, gaining an added impetus to its business. It is 
known that Koç enjoyed a close relationship with the Republican People’s Party until late 
1950s (Bugra, 1994; Colpan & Jones, 2016).

Similarly, Sabancı Holding took great advantages from favorable government policies. In 
1920s, the government encouraged Turkish businesspersons to take over enterprises left by 
minorities. Although Sabancı did not have direct contacts in the government to secure that 
kind of deal, he managed to find several intermediaries and take over a cotton enterprise 
in Adana. In 1942, the government issued a Wealth Tax, which put a great burden on 
non-Muslim businesses, and caused many minority-run businesses to shut down. In this 
period, a Russian Jewish businessperson had to sell its factory to Sabancı. Subsequently, 
Sabancı continued to grow rapidly, particularly after the establishment of a textile factory 
thanks to the Democrat Party’s generous loans. Diversifying its operations from textile 
to banking, Sabancı became a prominent holding company by late 1960s (Bugra, 1994). 
After a short history of business-state relationships above, it is not surprising that we also 
observe a state bank at the core, Türkiye Vakıflar Bankası.
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3.2. Network Characteristics

We use average path length, clustering coefficient, degree centrality, closeness centrality, 
betweenness centrality and page rank centrality in order to understand the positions of 
critical owners and firms.

Average path length refers to the average of all shortest paths between any two owners 
in the network. Davis et al. (2012) argues that the shorter the average path length, the more 
likely that an owner co-owns several firms within various local clusters. Diameter, on the 
other hand, is the greatest length between any two owners in the network. We find that the 
average path length of Turkey’s ownership network is 1.8, and its diameter is 5, proving 
short distances between owners and firms within the giant component. Furthermore, edge 
density for the whole network is too small (0.00016), implying a very sparse ownership 
network. On the other hand, edge density for the nested world of 141 firms is higher 
(0.087), which suggests a core-periphery relationship. Moreover, clustering coefficient for 
the whole network (0.031) is substantially higher than a random network with the same 
size (0.00034). Davis et al. (2012) argues that high clustering coefficient implies a club of 
owners exclusively investing in a specific group of firms. In Turkey’s case, these clubs of 
owners mostly invests in loosely connected groups to the nested world. After all, Turkey’s 
sparse ownership network features as a small world with short average path length and 
high clustering coefficient.

The degree of a node represents the number of connections it has. In this case, firms 
and owners that have large numbers of connections have become more embedded in the 
giant component. Table 3 ranks firms according to their degrees in Turkey’s ownership 
network.

Table 3: Firms with Highest Degree

Firms Ties

Dimensional Fund Advisers L.P. 87

BlackRock, Inc. 81

Deutsche Bank AG 45

Government of Norway 43

BNP Paribas 41

Swedbank AB 35
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Interestingly, highly connected nodes represent foreign asset managers that hold the 
shares, mostly below five percent, of the firms that operate under Turkey’s most prominent 
business groups. The firm with the largest number of connections is Dimensional Fund 
Advisors L.P., a U.S.-based asset management company. It manages the portfolios of 
Turkey’s biggest firms from Turkish Airlines to Doğan Şirketler Grubu, by launching equity 
funds and value funds for them. Similarly, BlackRock, Inc. is another U.S.-based investment 
management company, controlling small amounts of stock of various companies ranging 
from Koç Holding to Anadolu Efes Biracılık. Since the financial crisis in 2008, BlackRock, 
Inc. has outperformed the Wall Street investment banks, and acted as an adviser to the U.S. 
government during the crisis. Currently being the world’s largest asset manager, its board 
members and senior executives include powerful political figures, from both Democrats 
and Republicans. Therefore, BlackRock’s rising influence on policymakers has enabled 
them to build strong ties with not only the U.S. government, but also the governments 
around the world (Johnson, 2016).

Closeness centrality shows how much an owner is close to other owners by calculating 
the shortest distances between all owners. Owners or firms with highest scores are more 
central, meaning that they are able to access news more quickly, compared to the ones with 
less scores (Chen, Lü, Shang, Zhang, & Zhou, 2012) .

Table 4: Firms Ranked by Their Closeness to Other Firms

1 Dimensional Fund Advisers L.P.

2 BlackRock, Inc.

3 Government of Norway

4 BNP Paribas

5 Swedbank AB

6 Deutsche Bank AG

Swedbank AB 35

Table 4 displays the most central nodes according to closeness centrality. It is nearly the 
same as Table 3, revealing that foreign asset managers become deeply influential among the 
network. Top two retain their seats, while Government of Norway climbs up to the third 
rank; as Norwegian Central Bank, Norges Bank, owns small amounts of shares in various 
big-name Turkish business groups nested in the giant component. This ranking does not 
change even if we consider the overall network.
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Demonstrating the number of shortest paths along which an owner serves as a link 
between other two owners, betweenness centrality is another useful tool to understand 
owners’ degree of centrality, namely their capability to access information, as well as their 
probability of engaging in mergers and acquisitions (Davis et al., 2012).  Chen, Lü, Shang, 
Zhang and Zhou (2012, p.1778) defines betweenness as “a measure of the influence of a 
node over the information spread through the network”.

Table 5: Top Six Firms by Betweenness Centrality

1 Hacı Ömer Sabancı Holding

2 Koç Holding

3 Türkiye Şişe ve Cam Fabrikaları

4 Türkiye İş Bankası

5 Çimsa Çimento Sanayi ve Ticaret AŞ

6 Doğan Şirketler Grubu Holding

Table 5 shows top six owners and firms according to their betweenness centrality. The 
most prominent domestic business groups dominate this table in contrast to the previous 
foreign-lead centrality rankings. Hacı Ömer Sabancı Holding, acting as a bridge on 
thousands of paths between other firms, is the most central business group. Some firms 
in the table own other firms in the table, which strengthens their embeddedness within 
the giant component. For instance, Çimsa Çimento Sanayi ve Ticaret AŞ is a subsidiary 
of Sabancı Holding, whereas the largest shareholder of Türkiye Şişe ve Cam Fabrikaları is 
Türkiye İş Bankası. Except Doğan Şirketler Grubu Holding, these highly central business 
groups were established in the early years of Republic, when Turkey was fiercely trying to 
establish a Muslim-Turkish bourgeoisie. İş Bankası was established in 1924, for government 
to give loans and incentives to new Muslim-Turkish businesses. Founded in 1980s, Doğan 
Şirketler Grubu Holding is the youngest group among all, and managed to secure itself 
upon many paths between other groups. Doğan Holding’s success can be attributable to 
Koç Holding’s covert support for the group. Thus seen, it is not surprising that these groups 
become the binding element of Turkish bourgeoisie.

Lastly, PageRank centrality evaluates the importance of incoming links, and gives 
higher scores to those who developed steady relationships with influential actors in the 
network.
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Table 6: Top Six Actors by PageRank Centrality

Giant Component Whole Network

1 Temel Ticaret ve Yatırım AŞ BlackRock, Inc.

2 Vehbi Koç Vakfı Temel Ticaret ve Yatırım AŞ

3 Semahat Arsel Vehbi Koç Vakfı

4 Suna Kıraç Semahat Arsel

5 M. Rahmi Koç Suna Kıraç

6 V. Mustafa Koç M. Rahmi Koç

In the giant component, top six actors by PageRank centrality is all affiliated with Koç 
Group. Semahat Arsel, Suna Kıraç and M. Rahmi Koç are Vehbi Koç’s children, whereas 
Mustafa Koç is his grandson. Temel Ticaret ve Yatırım AŞ holds 43 percent of Koç Holding’s 
shares, while Vehbi Koç Vakfı owns seven percent of such shares. In the overall network, 
American asset manager BlackRock, Inc. achieves the highest rank. However, BlackRock, 
Inc. also owns a small share of Koç Holding. After all, Koç Holding appears to be the one 
that has the largest number of connections to the most influential owners and firms in the 
network.

4. Discussion and Conclusion

We find that Turkey’s ownership network discloses a core-periphery relationship, and 
it is widely scattered, since nearly 80 percent of owners and firms do not have connections 
with others. Ownership network in Turkey is in stark contrast to U.S, Germany or Italy, 
where the giant component constitutes a substantial proportion of the overall ownership 
network. Turkey, in this sense, is rather similar to India (Mani & Moody, 2014). The 
network’s giant component accommodates highly dense small clusters with sporadic, short 
ties to others, implying a small world network. The giant network also involves a nested 
world of 141 actors that are Turkey’s biggest business groups, and prominent foreign firms. 
We suggest that the share of Turkish owners and firms is 29 percent in the overall network, 
yet it increases to 51 percent in the nested world.
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Figure 7: Without Foreign Firms, Nested World Disappears

Although Turkish owners and firms are predominant in the nested world, they turn 
out to be not connected without foreign firms. Namely, what keeps the core together is 
foreign asset managers, since the share of edges containing at least one foreign firm in the 
nested world is 98 percent. In Figure 7, for example, we extracted foreign owners and firms 
from the nested world. Correspondingly, the nested world disappeared: business groups 
remained together within themselves, but their connections to other business groups 
simply vanished.

Thus seen, we can safely suggest that Turkish owners and firms are greatly dependent 
upon foreign asset managers to access market information, and therefore, investment 
opportunities. Resource allocation within the economy is not determined by Turkish actors, 
but foreigners. Although Turkish business people have entered into some collaborations, 
such as TUSIAD or MÜSİAD, in order to promote long-term coordinated action in favor 
of entrepreneurship and a favorable investment climate, these efforts are not reflected in 
the ownership network. It is clear that Turkish business people do not trust each other 
enough to enter into partnerships.

We also observe that the core of the network is somewhat resistant to the recent 
changes in the economy. For instance, Turkey has experienced a construction boom 
since 2002, since the ruling AK Party has generously supported some construction firms, 
which undertook numerous infrastructure and housing projects (Colombo, 2014). Taking 
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advantage of low interest rates and credit growth following the financial crisis, these 
favored companies have grown prosperous. Consequently, construction has been the key 
driver of the country’s growth in the last decade (Colombo, 2014). In the core, surprisingly, 
we do not observe any construction firm that thrived during AK Party rule. The core still 
mostly consists of the Republic’s oldest elites. Similarly, AK Party has been working on 
promoting Islamic finance by giving handsome incentives to participation banks. Aiming 
to transform Turkish banking system into a more sharia-compliant one, the government 
even opened two state-owned participation banks (Stubing, 2017). On the other hand, the 
core of the ownership network is still occupied by Western investors, and we do not spot 
any investments from Islamic banks.

Since the core of Turkey’s ownership network seems to be unwilling to change, it is fair 
to conclude that this network will remain stable as long as the ties between the Republic’s 
old elites and Western investors remain strong. This picture also raises concern about the 
periphery. It seems that the core avoids investing in the periphery. Domestic business 
groups in the core are not interested in the relatively small companies outside their circle. 
Similarly, foreign asset managers are also conservatively selective in their investment 
choices, pushing the periphery into further isolation. This is mostly due to the low level 
of trust within the economy. In the end, the periphery cannot benefit from the funds and 
technology in the core, leading to a disunited economy with unequal distribution of power. 
This setting also minimizes the chances for a competitive market; thus, Turkish capitalism 
seems underdeveloped compared to its Western counterparts.

This paper is the first step towards delving into the structure of ownership network 
in Turkey, and it contributes to our understanding of the Turkish economy overall. It is 
important for both economists and investors to know about the social setting of the Turkish 
corporate sector. For future research, we consider it useful to use a bipartite graph, which 
will allow us to examine owners and their firms separately, making the network more lucid. 
Unfortunately, such analysis requires cleaner data, which is currently not available. We 
also intend to look at the financial strength of the nested world, examining how the core 
contributes to the Turkish economy.
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