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Abstract  

There is a growing interest in recent years in partial cross ownership: cases where firms acquire 

partial stakes in other firms. Despite the considerable attention that partial ownership has attracted, 

empirically, very little is known about it. To feel this gap, we study data on partial cross ownership 

from Australia, France, Germany, Italy, Netherlands, Spain, the UK, and the U.S. and focus on 

target firms which not too small and are not in the public administration sector. We examine how 

many ownership links are horizontal, how many are backward integration, how many are forward 

integration, and how many are unrelated. Moreover, we examine the characteristic of partial cross 

ownership acquisitions (e.g., how many targets each holder has, how many holders each target has, 

how large the ownership stakes are), in which industries they are common, and whether they are 

more likely to involve large or small firms. 
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1 Introduction 

In recent years there is a growing concern about the potential anticompetitive effects of partial 

cross ownership among firms  which are either horizontally or vertically related.1 When firms are 

horizontally related, cross ownership can relax competition and facilitate collusion. When firms 

are vertically related, cross ownership may lead to foreclosure of either downstream or upstream 

rivals. For instance, a 2014 European commission white paper argues that  

 

“The Commission's experience, the experiences of Member States and third 

countries, but also economic research show that in some instances the acquisition 

of a noncontrolling minority stake, such as one firm acquiring a 25% stake in a 

competitor, can harm competition and consumers. Although anti-competitive 

effects resulting from minority stakes are likely to be less pronounced than in the 

case of acquisition of control, such minority participations can lead to a significant 

impediment to effective competition.” (European Commission, 2014). 

 

A similar concern about horizontal cross ownership was voiced by the OECD in a 2008 policy 

roundtable:  

 

“Minority shareholdings and interlocking directorates can have negative effects on 

competition, either by reducing the minority shareholder’s incentives to compete 

(unilateral effects), or by facilitating collusion (coordinated effects).” (OECD, 

2008)  

 

Despite the growing concerns, merger regulations do not apply in many jurisdictions when the 

acquisition does not give the acquirer control over the target firm, and in fact, competition 

authorities are not even aware of such acquisitions in many cases. 

 
1 A related concern is that common ownership of rival firms by institutional investors may soften competition. See 
Azar, Schmalz, and Tecu (2018), and Koch, Panayides, and Thomas (2021) for empirical evidence and Antón, Ederer, 
and Giné, and Schmaltz (2021) for a model which shows how managerial incentives can serve as a mechanism that 
connects common ownership to softer competition. By contrast, Backus, Conlon, and Sinkinson (2021) find no 
common ownership effect on prices in the U.S. ready-to-eat cereal industry. 
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Although there is a lively debate about partial cross ownership and although a growing 

literature examines its potential anticompetitive effects, still little is known about it from an 

empirical standpoint. How prevalent is cross ownership and in which industries is it particularly 

common? What is the size of the stakes that firms hold in each other? Are target firms smaller or 

larger than acquirers? Does cross ownership tend to be horizontal, vertical, or unrelated? And if 

cross ownership is vertical, is partial forward integration more common than partial backward 

integration or vice versa? 

To address these questions, we examine ownership data from Australia, France, Germany, 

the UK, Italy, Netherlands, Spain, and the U.S., for the year 2015. We restrict attention to partial 

ownership links where the target firms not too small in the sense that they have at least 20 

employees and are not financial institutions (except for Insurance), public administration, and 

management of companies and enterprises. We examine how many ownership links are horizontal, 

how many are backward integration, how many are forward integration, and how many are unrelated. 

Moreover, we examine the characteristics of partial ownership acquisitions and whether they are 

common in some industries, and if so which, and whether they are more likely to involve large/small 

firms. All of these questions are interesting because as we mentioned above, despite the fact that 

partial cross ownership has gained considerable attention recently, very little is known about it. 

 

[To be continued] 

 

The rest of the paper proceeds as follows. In Section 2, we describe the distinction between 

common and cross ownership. In our paper we focus on the later. In Section 3 we describe the data 

construction and in Section 4, we identify vertical relationships. In Section 5, we provide the results. 

We conclude in Section 6. The Appendix contains additional figures and tables. 

 

2 Common and cross ownership 

Common ownership refers to a situation in which a set of firms are held by the same or by 

overlapping owners. Cross ownership arises when a set of firms have stakes in each other. The two 

concepts are related, but as we shall see, distinct from each other in their competitive implications. 

To see this, consider a simple situation in which n individuals control one firm each, but possibly 

also have noncontrolling stakes in other firms. Specifically, suppose that the controlling 
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shareholder of firm i has a stake ii in firm i, but also has noncontrolling stakes ij in all other n-1 

firms (if ij = 0, the controlling shareholder of firm i does not have a stake in firm j). Using i to 

denote the profit of each firm i, the controlling shareholder of firm i chooses the action of firm i to 

maximize the following objective function: 

.ij
i ii i ij j i j

j i j i ii

O


     
 

 
    

 
   

That is, the controlling shareholder of firm i assign a weight ij/ii to each firm j  i.  

 Under cross ownership, each firm i also has a stake ij in each firm j. Then, the objective 

function of the controlling shareholder of firm i is given by 
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Here, the controlling shareholder of firm i assigns a weight bij/bii to the profit of each firm j. It 

appears that cross ownership is similar to common ownership, except that bij/bii replaces ij/ii. 

 Indeed, in symmetric cases, where each owner holds a stake c in the firm he controls and 

a stake s, in every other firm under common ownership, and when each firm holds the same stake,  

r in every other firm under cross ownership, the two are conceptually the same. Under common 

ownership, the weight that the controlling shareholder of firm i assigns to the profit of every other 

firm is s/c. Under cross ownership, the ownership matrix A has 0’s on the diagonal and r 

elsewhere, so bij/bii = r/(1-(n-1)r). Clearly then, if cs, and r are such that s/c = r/(1-(n-
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1)r), then common and cross ownership are the same. For instance, if c = 0.5 and s = 0.05 (the 

controlling shareholder of firm i has a stake of 50% in firm i and 5% in all other firms), then the 

weight he assigns to all firms other than i is 0.1. If there are 10 firms in the industry and r = 1/19, 

then the weight that the controlling shareholder assigns to the profits of all firms other than i under 

cross ownership is also 0.1. 

 However, when we move away from symmetry, the situation changes significantly. To see 

this, let us consider a simple situation with 3 firms. Suppose that firm 1 holds a stake of 10% in 

firm 2 and 10% in firm 3. If in addition firm 2 holds a 30% stake in firm 3 and firm 3 holds a 30% 

stake in firm 2, then the effective stake of firm 1 in firm 2 is 14.3% rather than 10%. At first glance 

this may seems surprising because the stakes of firms 2 and 3 in each other seem irrelevant for 

telling the effective stake of firm 1 in firm 2. However, cross ownership gives rise to a multiplier 

effect so one cannot tell the effective stake of one firm in another without knowing the entire 

ownership structure in the industry. In particular, the effective stake of say firm 1 in firm 2 depends 

on the stake of firm 2 in firm 3 and the stake of firm 3 in firm 2. This implies in tur that the effective 

stake of firm 1 in firm 2 say may change due to a change of ownership stakes that do not involve 

firm 1 at all. This is of course very different than the situation under common ownership. 

 

3 Data 

We use Bureau van Dijk’s (BvD) Orbis ownership database. Our initial dataset includes all 

ownership links involving corporate targets from Australia, France, Germany, Italy, Netherlands, 

Spain, the UK, and the U.S., for 2015, which is the most recent year in our version of Orbis that 

has a good coverage of financial variables for our selected countries. These countries are the largest 

developed economies in our data in terms of GDP. Although Japan and Korea are also large 

developed economies, we do not include firms from these countries because the ownership 

structure in both countries is significantly different than in other developed economies. In 

particular, many of the largest industrial firms, banks and financial companies are linked together 

in a network of cross ownership links (Keiretsus in Japan and Chaebols in Korea). We also exclude 

Canada because Orbis’ coverage of Canada is significantly worse than it is for other the countries 

in our data.2 

 
2 In particular, Orbis has detailed financial information for around 4,000 Canadian firms. By comparison, Orbis has 
financial information on close to 900,000 Dutch firms, even though the Dutch economy is smaller than the Canadian 



6 
 

The complete ownership data for the eight countries in our data includes 24,028,034 

ownership links and 13,624,738 distinct firms. However, we exclude from the data ownership links 

if they do not represent partial ownership links, if relevant data is missing, and if the target is small.  

Specifically, we exclude links if any of the following holds: 

1. The target is wholly owned by the holder. 

2. The industry classification of the target or holder or both is missing, or the holder is an 

individual rather than a corporation. 

3. The holder’s direct ownership stake in the target is missing. 

4. The target and all of its 100%-held subsidiaries are missing all information on total assets, 

employment, and operating revenue. 

5. The target is small in the sense that the target and its 100%-held subsidiaries combined, 

have fewer than 20 employees. If employment data missing, the target is considered small 

and is excluded if its consolidated operating revenues and/or total assets are less than 2 

million Euros. 

6. Either the target or the holder is classified as public administration firm (NAICS 92).3 

 

Table A1 and A2 in Appendix A show the number of links and the number of targets remaining 

after each step above. The final data includes 299,901 links and 173,182 targets.  

 

3.1 Corporate groups 

For every firm i in our data (either a target or a holder), we construct a corporate group. This 

construction is useful because below we examine whether the relationship between holders and 

targets is horizontal, vertical, both horizontal and vertical, or unrelated, based both on the firms’ 

own NAICS codes, as well as on the NAICS codes of firms in holder’s and target’s corporate 

groups. For instance, firms A (a holder) and firm B (its target) may be unrelated directly either 

 
economy. Australia, which is closer in size to Canada, is also not well covered by Orbis, but we retain it in the data 
because its coverage is significantly better than Canada’s. As Table A2 in Appendix A shows, after applying the 
elimination criteria described in the text below, our final data includes over 7,000 Australian targets, a significantly 
higher number than the number of Canadian targets (2,169) that would be included based on the same criteria.  
3 According to the NAICS Association, “The Public Administration sector consists of establishments of federal, state, 
and local government agencies that administer, oversee, and manage public programs and have executive, legislative, 
or judicial authority over other institutions within a given area.” See https://www.naics.com/naics-code-
description/?code=92. We exclude links involving entities in the Public Administration sector as we wish to focus on 
relationships between commercial firms. 
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horizontally or vertically, but once their corporate groups are accounted for, firms A and B may 

be related to each other. For instance, if firm C is in firm A’s corporate group and is horizontally 

or vertically related to firm B, then firms A and B are indirectly horizontally or vertically related 

to each other (through firm C which is in firm A’s corporate group).  

 We construct the corporate groups of firms in our data as follows. If firm B is 100%-held 

by firm A either directly or indirectly (through other firms that firm A has stakes in), we will say 

that firm B is a subsidiary of firm A. If in addition firm A is not a subsidiary of any other firm 

(i.e., firm A is not 100% held, directly or indirectly, by any other firm), we will say that firm A is 

the ultimate owner of firm B. The corporate group of a firm includes all the subsidiaries of the 

firm’s ultimate owner. If a firm does not have an ultimate owner (no other firm holds 100% of the 

firm’s shares), the corporate group of the firm includes all the firm’s subsidiaries (the firm is the 

ultimate owner of these subsidiaries). Some firms do not have an ultimate owner nor any 

subsidiaries. We refer these firms as standalone firms (these firms do not have corporate groups). 

 It should be noted that we use a very strict definition of an ultimate owner (it holds 100% 

of its subsidiaries) and hence of a corporate group. Firms that are held by less than 100% are not 

part of the corporate group even though the ultimate owner may control them.4 We use this strict 

definition as a starting point but plan to relax it in the future to examine the robustness of our 

results with respect to how we define corporate groups.   

 To construct the corporate group of each firm i then, we first identify the ultimate owner 

of firm i, if one exists, and then identify all of its subsidiaries. These firms, along with the ultimate 

owner, are the corporate group of firm i. We then trace for each corporate group the chain linking 

each subsidiary to the ultimate owner; for some subsidiaries, the complete information on the entire 

path is missing in Orbis. Subsidiaries for which the complete chain was found are then divided 

into tiers: the 1st tier includes are subsidiaries that are held directly by the ultimate owner; the 2nd 

tier includes subsidiaries that are held by 1st tier subsidiaries; the 3rd tier includes subsidiaries that 

are held by 2nd tier subsidiaries, and so on. As we shall see, some corporate groups in our data have 

up to 16 tiers. 

 
4 Faccio and Lang (2002) for instance define the ultimate owner of a corporation at a given threshold as the shareholder 
who controls the firm “via a control chain whose links all exceed that threshold.” For instance, if the largest 
shareholder of a firm holds 20% of its control rights, then according to their definition, this shareholder is the ultimate 
owner at the 20% threshold, but the firm is “widely held” at say the 25% threshold. In a sense then we use their 
definition with the requirement that the threshold is 100%. 
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 To illustrate how we construct  corporate groups, consider Volkswagen AG (VW). Our 

data includes 951 firms that are 100%-held by VW as of 2105;5 these firms, along with VW are 

the corporate group of VW. We were able to trace the complete 100%-ownership chain to VW for 

only 269 subsidiaries. For the remaining 682 firms we only know from Orbis that they are 100%-

held by VW, but do not know the exact chain that links them to VW. The 269 subsidiaries for 

which we can construct the complete chain that links them to VW are organized in 5 tiers. 69 of 

these firms are 1st tier subsidiaries, 86 are 2nd tier and held by 1st tier subsidiaries, 72 are 3rd tier 

and held by 2nd tier subsidiaries, 30 are 4th tier, and 12 are 5th tier. In all, there are 125 links in our 

data for which the holder belongs to the VW corporate group. Of these, in 55 cases, the target also 

belongs to the VW corporate group (i.e., is also a subsidiary of VW) and in 70 cases, the target is 

not in VW’s corporate group. In the Appendix, we discuss the VW’s corporate group in more 

detail. 

 Table 1 shows a breakdown of the holders and targets in our data according to whether 

they are 100%-held either directly or indirectly by another firm and whether they themselves hold 

100% subsidiaries.  

 

Table 1: The holders’ and targets’ corporate structures 

Panel A: Holders 
 Total Has subsidiaries No subsidiaries 
Ultimate owner 72.2% 24.5% 47.7% 
Subsidiary of another firm 27.8% 9.2% 27.8% 

 
Panel B: Targets 

 Total Has subsidiaries No subsidiaries 
Standalone Target 67% 45.7% 21.3% 
Ultimate Owner  
Subsidiary of another firm 

28% 
4.9% 

18% 
2.4% 

10% 
2.5% 

 

 Table 1 shows that 72.2% of holders in our data are ultimate owners, of which 24.5% have 

at least one 100%-held subsidiary and the remaining 47.7% have none. 27.8% of the holders are 

100%-held subsidiaries of other firms, and 9.2% of these also have subsidiaries of their own. 

Overall, 52.3% of the holders in our data either have subsidiaries of their own (33.7%) or are 

 
5  The number seems to be smaller than the list of VW’s subsidiaries reported in the company’s financial statements  
from December 31, 2015, see https://www.volkswagenag.com/presence/investorrelation/publications/annual-media-
conference/2016/Anteilsbesitz+VW+AG+31.12.2015_e.pdf 
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subsidiaries of other corporations (27.8%). Only 47.7% of the holders in our data are standalone 

firm with no subsidiaries and are not subsidiaries or other corporations. Turning to the targets, 

95% of targets in our data do not have a 100% ultimate owner. Of these, 28% have at least one 

100%-held subsidiary, whereas 63.7% do not have any subsidiaries (standalone firms). Another 

4.9% of the targets are 100%-held subsidiaries of another firm. In those cases, the ultimate owner 

controls the target through at least two partial links. One such example, Bentley Motors Limited, 

is presented in detail as a part of the discussion of Volkswagen AG in Appendix B. Overall 34.5% 

of the targets in our data either have subsidiaries of their own (28.1%) or subsidiaries of other 

corporations (6.4%)  

In Table 2 we show descriptive statistics about the corporate groups of 54.8% of the holders 

(a total of 98,772 firms) and 34.5% of the targets (a total of 59,308 firms) which have a corporate 

group.  

 

Table 2: Descriptive statistics about the corporate groups of holders and targets when they 

have corporate groups 

 Mean Median S.D. Max 
Holders, N =  

Total subsidiaries 86.5 3 488.7 10,349 
Number of tiers 1.0 1 0.1 9 
Countries of operations 4.6 1 11.6 141 
Number of 5-digit NAICS codes 10.3 4 21.9 341 
Holder in 1st  tier  0.56 1.00 0.50 1.00 
Holder’s tier 1.0 1 0.2 10 

Targets, N =  
Total subsidiaries 98.0 3.0 433.3 10117.0 
Number of tiers 1.0 1.0 0.1 7.0 
Countries of operations 5.4 1.0 12.8 141.0 
Number of 5-digit NAICS codes 15.5 3.0 30.1 341.0 

 

 Table 2 shows that the average corporate group of holders has 86.5 subsidiaries under the 

100% ultimate owner (which can be either the holder itself or another firm which holds 100% in 

the holder directly or indirectly), which are organized in just under two tiers, located in 5 countries 

(although 80% of the groups include firms that are all located in the same country), and operates 

in over 11 different 5-digit NAICS industries. These averages however are driven by few large 

corporate groups; the median corporate group under the 100% ultimate owner includes only 3 
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subsidiaries, organized in just one tier, and are located in the same country as the ultimate owner 

and operate in only 4 different 5-digit NAICS industries.  

 Table 2 also shows that the holder with the largest corporate group (United States postal 

service) has 10,349 subsidiaries, organized in a single tier and consisting mainly of postal offices 

across the U.S. The corporate group with largest number of tiers (Liberty Global Inc., a 

multinational telecommunications company with 98 subsidiaries) is organized in 16 tiers. The 

corporate group operating in the largest number of countries (Deutsche Post) operates in 141 

different countries, mainly through its subsidiary DHL. The corporate groups with the largest 

number of 5-digit NAICS industries (the Federal Agency for State Property Management, which 

is a Russian state agency, and Ms. Barbara Khan) operates in a total of 341 5-digit NAICS 

industries. 

Recall that 28.7% of the holders are subsidiaries of other firms. These holders are in the 1st 

tier under their ultimate owner in 80% of the cases, in the 2nd tier under the ultimate owner in 

14.1% of the cases, in the 3rd tier in 4.5% of the cases, in the 4th tier or higher in the remaining 

2.4% of the cases. In some cases, though the holder in our data is in a low tier. A case in point is 

Unitymedia (a German broadband cable network operator), who owns 75% stake in Unitymedia 

Hessen GMBH, and is the 8th tier under its ultimate owner Liberty Global.6 

Turning to the targets, recall from Table 1 that 72.2% of the targets in our data do not have 

ultimate owners. In this case, the corporate group of the target refers to the target’s own 

subsidiaries. Table 2 shows that the corporate group of targets includes on average 98 subsidiaries, 

organized in 1.0 tiers, located in 6.6 countries (although as in the case of holders, 80% of the 

groups include firms that are all located in the same country), and in operating in over 4 different 

5-digit NAICS industries. As with holders, these averages are driven by a small number of large 

corporate group. The median corporate group of targets has only 3 subsidiaries, organized in one 

tier, are all from the same country, and operate in 2 different 5-digit NAICS industries. 

Table 2 also reveals that the data includes a few targets with very large corporate groups, 

with up to 10,117 subsidiaries (Bank of America Inc. Most of the subsidiaries are branches of the 

bank), up to 16 tiers (Macquarie European Infrastructure Fund II CP Holdings 2 Limited,  a British 

 
6 While our data is from 2015, Unitymedia was acquired in 2019 by the Vodafone Group and is now a 100%-held 
subsidiary of Vodafone. See https://de.wikipedia.org/wiki/Unitymedia 
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holding entity of car parks across the UK) and operating in up to 141 countries (Deutsche Post) 

and up to 197 industries (Siemens AG). 

Table A3 in the Appendix provide a breakdown of the data on corporate groups by country. 

The table shows a large variation in holders' corporate groups across countries: while in France, 

Italy, and the U.S. less than 50% of the holders have a corporate group (and the rest are standalone 

firms), 84%  of the holders in Australia, 69% of the holders in Germany and 65% of the holders in 

the  UK have a corporate group.  

For holders with corporate groups, the average number of subsidiaries in the group ranges 

from about 41 in Italy to 268 in France. On average, subsidiaries operate in 1-2 tiers, except for 

the Netherlands and the UK, where the number of tiers exceeds 2. The global span of corporate 

groups ranges from 2.6 countries of operation (Australia) to 8.2 countries of operation (the 

Netherlands and U.S), though in most countries at least 70% of the holders' corporate groups (and 

up to 90% of the holders in Australia and Germany) include only domestic firms. The Netherlands 

has the highest number (40%) of corporate groups with foreign subsidiaries.  

Similar variation exists for targets. Whereas only 14% of the targets in Italy have a 

corporate group (and the rest are standalone firms), up to 74% of the targets in Australia have a 

corporate group. For targets with corporate groups, the average number of subsidiaries in the group 

ranges from about 32.6 in Italy to 236.3 in the U.S. On average, subsidiaries operate in 1-2 tiers in 

all countries. Australian targets operate on average in only 2.7 countries of operation (and 90% of 

the targets' corporate group include only domestic firms). By contrast, U.S. targets operate on 

average in 13.2 countries (and 40% of them have corporate groups which includes foreign firms).  

3.2 Link types 

Orbis has information on the primary and secondary areas of activity of the holders and targets. 

Primary industry codes apply to the company’s main lines of business, these usually will account 

for at least 50% of value added,7 whereas secondary codes describe activities which result in output 

of lower value-added than the primary activity. We will only use the primary codes to ensure that 

the classification of ownership links into horizontal backward and forward takes into account only 

the main activities of firms. The primary industry codes are available in various commonly used 

 
7 On this, see https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF .The industry 
classification of European firms in Orbis is based on NACE classification. The NAICS information for European 
firms is a result of a conversion which is done by concordance tables by BvD. 
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classifications (NACE, NAICS, SIC). We use the North American Industry classification system 

(NAICS), which is the benchmark used in North America, and can be easily connected to data 

from the Bureau of Economic Analysis (BEA) to determine vertical relationships between linked 

firms. The NAICS system uses a six-digit coding structure. The first two digits represent the sector, 

the third and fourth the subsector and industry group. The fifth digit represent the industry and is 

the level that is comparable across North America. The six digit is a national industry. The latest 

update of NAICS has 20 2-digit sectors, 689 5-digit industries and 1,012 6-digit industries.8 

 In Section we describe in detail the process we employ to classify links based on the 

relationships between the holder and the target’s industry codes. We say that linked firms are 

horizontally related and the link between them is a horizontal link if the holder and target have one 

or more common 5-digit NAICS codes.9 We say that linked firms are forward vertically related 

and the link between them is a forward link if one of the holder’s NAICS codes is upstream to one 

of target’s codes. Likewise, we say that linked firms are backward vertically related and the link 

between them is a backward link if one of the holder’s NAICS codes is downstream to one of 

target’s codes. We discuss the exact methodology for identifying vertical links in detail in Section 

4. 

Many holders and targets in our data have multiple primary industry codes. As a result, the 

ownership link between the holder and target may be partly horizontal and partly vertical. 

Specifically, when we identify N pairs of primary industry codes (one for the holder and one for 

the target) which are either horizontally or vertically related, we assign a weight 1/N to each pair. 

The sum of the weights of horizontally related pairs reflects the extent to which the ownership link 

is horizontal and the sum of the weights of the vertically related pairs reflects the extent to which 

it is backward and forward related. For example, if the holder and target have 5 pairs of related 

primary industry codes, of which 2 are horizontally related, 2 are forward vertically related and 1 

which is backward vertically related, then the ownership link between them is 2/5 horizontal, 2/5 

forward and 1/5 backward. 

 
8 See https://www.census.gov/naics/reference_files_tools/2022_NAICS_Manual.pdf. 
9 We focus 5-digits NAICS codes, because the NAICS classification is based on production technology and the 6-
digits level often creates a distinction between manufacturers in the same industry that use different technologies. For 
example, at the 6-digits level, Hydroelectric Power Generation (221111) and Geothermal Electric Power Generation 
(221116) belong to distinct sectors. At the 5-digits level, they are both part of the Power Generation Industry (22111). 
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Although a holder and a target may be unrelated to each other horizontally or vertically 

based on their own primary industry codes, they may still be horizontally and/or vertically related 

once we consider the primary industry codes of their corporate groups. Yet in other cases, a holder 

and a target may be related both through their own primary codes and through the primary codes 

of their groups. To illustrate, consider Twin City Concrete Products Company, a U.S. ready-mix 

concrete manufacturer. 33.6% of Twin City Concrete Products shares are held by 

HeidelbergCement AG (HEI), a German cement manufacturer. Based on their primary codes, the 

two firms are vertically forward related (cement is a key input into ready-mix concrete). When we 

also consider the primary codes of HEI’s 100%-held subsidiaries (HEI is an ultimate owner in our 

data), we find additional forward links between HEI’s subsidiaries that provide additional inputs 

to ready-mix concrete, such as construction sand and gravel mining, and Twin City Concrete 

Products. Another subsidiary of HEI, Hanson Structural Precast a U.S. based company which 

operates in the Poured Concrete Foundation and Structure Contractors industry is backward 

vertically related to ready-mix concrete manufacturing. Finally, Twin City Concrete Products is 

horizontally related to 21 subsidiaries of HEI in the ready-mix concrete manufacturing industry, 

among which are the Canadian based Allied Ready Mix Concrete LTD and the German based 

Heidelberger Beton GMBH and Westfalia Transportbeton GMBH.  

We will say that the linked firms are indirectly horizontally and/or indirectly vertically 

related when the relationship between them is based on the primary industry codes of their 

corporate groups. If this is the case, we will say that the ownership link between the two firms is 

indirectly horizontal and/or indirectly vertical. If the relationship between two linked firms is based 

on the primary industry codes of the firms themselves (rather than their corporate groups), we will 

say that the firms are directly horizontally and/or directly vertically related and the ownership link 

between them is directly horizontal and/or directly vertical. When linked firms are both directly 

and indirectly related, the numbers of relationships of each kind determine their relative weights. 

For instance, if the holder and target have 4 direct relationships and 3 indirect relationships, we 

say the linked firms are 4/7 directly related and 3/7 indirectly related. Finally, we will say that the 

holder and target and the ownership link between them are unrelated if the two firms are not related 

horizontally or vertically either directly or indirectly. 

 



14 
 

4 Identifying vertical relations 

To identify vertical relations we follow Becker and Thomas (SSRN WP, 2011) and Ahren and Harford 

(JF 2014) and use Input-Output (I-O) tables. Specifically, we use the Bureau of Economic Analysis 

(BEA) 2012 Input-Output (I-O) tables.10 These tables are available at four levels of detail: sector 

(21 industry groups), summary (71 industry groups), underlying summary (138 industry groups), 

and detail (405 industry groups). We use the latter, for which 2012 is the most recent version. Each 

of the 405 industries in the table is associated with a commodity with the same name that is the 

primary output of this industry.11 However, each commodity can also be produced by industries 

other than its primary producer. For example, the commodity “Forestry and logging” is primarily 

produced by the “Forestry and logging” industry but is also produced by the “Other crop farming” 

industry. 

We will use the BEA tables for all countries. Although other countries have their own I-O 

statistics, these tables are significantly more aggregated than the detail level of the BEA. For 

example, the most detailed I-O tables for the UK have 129 industries compared with 405 industries 

for the BEA.12 The OECD also offers I-O tables, using harmonized industry definitions for all 

member countries, but these tables are even more granular than the national tables of the member 

states. Acemoglu, Johnson, and Mitton (2009) use the BEA I-O tables to analyze data from 93 

different countries and explain that this is justifies “when all countries share the same technology 

frontier and when either all production functions are Leontief or there is factor price equalization.” 

and that “even when these stringent assumptions are not satisfied, we expect there to be a 

correlation in the input use patterns across countries.”  

The BEA I-O tables include a “Use” table and a “Make” table. The Use table shows the 

dollar value of each of the 405 commodities (rows) used by each of the 405 industries (columns). 

Accordingly, the entry in Row c and Column i in the Use table, denoted U(c,i), shows the dollar 

value of commodity c used by industry i. The Use table also shows the use of each commodity by 

around 20 final users, including personal consumption, exports, imports, the federal, state, or local 

 
10 See https://www.bea.gov/industry/input-output-accounts-data. 
11 I-O tables with a broader definition of 71 industries are available for later years. 
12 See 
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/ukinputoutputanalyticaltablesdetaile
d. 
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government, etc., and it also shows for each industry the components of value added: employees’ 

compensation, taxes, and gross operating surplus. 

 The Make table shows for each industry (rows), the dollar value of each commodity 

(columns) that the industry has produced. Accordingly, the entry in Row i and Column c, denoted 

M(i,c), shows the dollar value of the production of commodity c by industry i. The diagonal terms 

in the table, say M(c,c), show the dollar value of commodity c produced by industry c which is the 

primary industry of that commodity. Other terms in Column c of the Make table show the dollar 

value of commodity c produced by other industries.13 Not surprisingly, the Make table is sparse: 

most of the entries are 0’s, as only a few industries can produce any given commodity. The Use 

table also contains many 0’s, as most industries do not use most commodities.  

 

4.1 Input and buyer shares  

Based the Use and Make tables, we calculate two measures of the relative importance of each 

commodity as an input for various industries, and the relative importance of each industry as a 

customer of this commodity. 

The first measure is input share; it reflects the share of industry i’s expenditure on 

commodity c (which serves as an input in industry i), as a fraction of the total expenditure of 

industry i on all inputs and on labor. Formally, the input share of commodity c in industry i is 

given by: 

   
   

,
, ,

,
c

U c i
IS c i

U c i w i



 

where w(i) is the total employees’ compensation in industry i. IS(c,i) is the expenditure in dollar 

terms on commodity c by firms in industry i, divided by the sum of the total expenditure on all 

other inputs in industry i, ΣcU(c,j), and the payments to employees in industry i. Ahern and Harford 

(2014) argue that unless labor costs are considered, the share of other intermediate inputs in labor-

intensive industries will appear to be a larger than they actually are, relative to capital-intensive 

industries. The second measure is buyer share which reflects the share of industry i’s expenditures 

 
13 For instance, Column 11 in the Make table refers to the commodity “Forestry and logging.” The diagonal term in 
Column 11 shows the dollar value of “Forestry and logging” produced by the “Forestry and logging industry.” 
However the “Forestry and logging” commodity is also produced by “Other crop farming” industry, which is in Row 
6, so that the entry in Row 6 and Column 11, M(6,11), shows the dollar value of the “Forestry and logging” commodity 
produced by “Other crop farming” industry. 
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on commodity c, as a fraction of the total sales commodity c (by local manufacturers and by 

importers). Formally, it is given by 

   
   

,
, ,

,
i

U c i
BS c i

M i c NI c



 

where NI(c) is the net imports of commodity c, and ΣiM(i,c) is the dollar value of the production 

of commodity c by all domestic industries. The measure BS(c,i) reflects how much of commodity 

c, available in the economy from domestic production and imports, is used by industry i. 

As we discuss in Section 2, our industry classification from Orbis uses the NAICS 2017 

system. The BEA provides a mapping between NAICS industry codes from Orbis and the BEA’s 

I-O industries/commodities as they appear in the input and make tables. In the Appendix C, we 

discuss some of the technical subtleties of the matching process between NAICS and BEA’s I-O 

industries. There are two main difficulties. First, the number of 5-digit NAICS industries, (689) is 

higher than the number of BEA's industries (405). This implies that often several NAICS industries 

are mapped to a single I-O industry. Second, the NAICS classifies establishments with similar 

production processes to the same industry whereas, in contrast, the BEA identifies industries with 

commodities. Thus, the NAICS construction sector (23) includes industries such as Structural Steel 

and Precast Concrete Contractors (23812), Glass and Glazing Contractors (23815) and Roofing 

Contractors (23816), whereas the BEA's construction industry is divided by structure types 

(education and hospitals, office and commercial, transportation, residential, nonresidential etc.).  

 Given a pair of industry codes, t for the target and h for the holder, we say that t is upstream 

of h if either (i) the input share of commodity t in the total cost of industry h exceeds 5% (i.e., 

IS(t,h) ≥ 5%), or (ii) the buyer share of industry h of commodity t exceeds 5% (i.e., BS(t,h)  5%).  

Similarly, we say that t is downstream of h if either (i) IS(h,t)  5% or (ii) BS(h,t)  5% (that is, if 

h is upstream of t). If one or more of the target’s industry codes is upstream of one of the holder’s 

codes, we say that the holder is backward vertically related to the target and the link between them 

is a backward link. Similarly, if one or more of the holder’s industry codes is upstream of one of 

the target’s codes, we say that the holder is forward vertically related to the target and the link 

between them is a forward link.  

The methodology above would identify as backward or forward links if the holder or the 

target operate in one of the following 2-digit NAICS sectors: “Management of Companies and 

Enterprises” (code 55) and “Finance and Insurance” (code 52). For example, the input share of 
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NAICS industry 5222 (Nondepository credit intermediation and related activities) of the total cost 

of NAICS industry 48211 (Rail Transportation) is over 9%; accordingly, a link between firms in 

these industries would be classified as vertical. However, the transaction between the firms 

involves the provision of credit rather than the supply of factors of production. To focus on genuine 

vertical relationships (rather than purely financial deals), we do not classify links which are based 

on the above primary codes as vertical. The only exception we make is the insurance industry 

(NAICS code 524): insurance companies are often vertically related to firms in the healthcare 

industry, such as hospitals and health clinics, and we therefore classify links between them as 

vertical. 

One limitation of our methodology is that it cannot be used to identify vertical relationships 

between manufacturers, wholesalers, and retailers, because, as Atalay, Hortaçsu, and Syverson 

(2014) explain, the I-O statistics do not keep track of shipments by manufacturers to wholesalers 

or retailers, and only measure inputs directly used by wholesalers and retailers (such as carboard 

boxes) in the production of wholesale and retail services. 

  

5 Findings 

We now turn to our findings. We organize our findings in subsections by topic. In Subsection 4.1 

we consider the distribution on links across countries and the “connectedness” of holders and 

targets. Subsection 4.2 compares the properties of directly and indirectly related links.  Subsection 

4.3 looks at the differences between industries and subsection 4.4 at the distribution of ownership 

stakes across countries and different link types. Subsection 4.5 looks at the differences in financial 

characteristics between holders and targets and for different link types. 

5.1 Number of links 

We begin by looking at the distribution of links across the countries in our data. We distinguish 

between foreign and domestic ownership links and compare the domestic/foreign division across 

countries. We also look at how many holders has a single vs. multiple targets and how many targets 

have a single vs. multiple holders. 

Table 3 shows for each country in our data the number of targets, holders, partial ownership 

links, and the percentage of holders which are domestic or foreign. Also shown is the average 

number of targets per holder and the average number of holders per target. There are in total 
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180,351 holders, 173,182 targets and 299,901 links between them. Of the holders 23,055 are also 

targets themselves. 

  

Table 3: Holders, targets, and links by country 

Country Holders Targets Links Links 
per 

holder 

Links 
per 

target 

Domestic 
Holder 

Foreign 
holder 

Australia 11,434 9,745 22,029 2.3 1.8 90.1% 9.9% 
France 30,784 42,213 61,353 1.5 1.9 91.1% 8.9% 
Germany 51,192 45,515 98,474 2.2 1.8 90.9% 9.1% 
Italy 58,114 48,624 96,475 2.0 1.6 94.6% 5.4% 
Netherlands 9,233 6,956 10,276 1.5 1.3 76.1% 23.9% 
Spain 29,268 29,926 51,490 1.7 1.7 93.3% 6.7% 
UK 22,982 31,821 44,425 1.4 1.7 80.1% 19.9% 
U.S. 11,053 16,185 24,763 1.5 2.4 85.1% 14.9% 
Other 13,724    1.4   
Total 237,784 230,985 409,285 1.8 1.7 90.2% 9.8% 

 

 Table 3 shows that on average, each target has 1.7 holders, and each holder has 1.8 targets. 

However, there is considerable variation across countries: the number of holders per target and the 

number of targets per holder in Spain is very close to the average across all countries. The number 

of targets per holder and holders per target in Australia exceeds the average for all countries (2.3 

and 1.8%), and is the second highest for targets per holder (1.8) and highest for holders per target 

(2.3), while in the Netherlands the numbers are below average (1.5 and 1.3), and are the second 

lowest for targets per holder (1.5) and the second lowest for holders per target (1.3). 

 Table 3 also shows that in most countries, almost 90% of the ownership links are by 

domestic holders. The exceptions are the U.S., where 15% of the ownership links in U.S. targets 

are by foreign holders, the UK with 20%, and the Netherlands, where 23.9% ownership links in 

Dutch targets are by foreign holders.14 The competitive effects of partial ownership may be 

different when the owner is a domestic firm and when it is a foreign firm. Some product markets 

such as most construction markets and many services, are typically national in scope. In such 

markets, a domestic holder that is horizontally related to the target, may have a competitive effect 

 
14 Over 27% of the foreign holders in Dutch firms are U.S. firms. Other notable holders' countries of origin are Belgium 
14.9%, and France, the UK, and Germany with 7% each. For the UK, 26% foreign holders come from the U.S. and 
9% are from the Netherlands. For the U.S., 15% of the foreign holders are from Canada. Next are Switzerland and the 
UK with 12% each. 
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as it may be a direct competitor. By contrast, an otherwise similar foreign holder is not expected 

to have the same effect as the holder and target do not operate in the same markets. Similarly for 

intermediate inputs that are sourced domestically, a domestic backward related holder could 

potentially have a different competitive effect than a foreign backward related holder. In contrast, 

many product and input markets (for example, consumer goods, industrial machinery, minerals, 

and chemical products to name a few) are either regional (e.g., the E.U.) or global in scope. In 

these markets, foreign ownership links can however have a competitive effect. For example, the 

foreign holder can be a direct competitor of the target. 

 Figure 1 shows the distribution of the number of ownership links per target and per holder. 

It turns out that the majority of the targets have only one holder and the majority of holders have 

only one target. Specifically, about 67% of the targets have a single holder and additional 22% 

have two holders. Likewise, 78% of the holders hold a stake in only one target and another 12.5% 

hold stakes in two targets. The average number of holders per target - 1.74 - and the average 

number of targets per holder - 1.63 – are then driven by a relatively small number of holders and 

targets with multiple links. Indeed, about 1% of the targets have over 10 holders, and some have a 

much larger number, up to 417 holders.15 The top part of Table A5 in the Appendix shows the 

distribution of holders per target by country. Whereas around 80% of the UK and U.S. targets have 

a single holder, Germany, Spain and Italy have a significantly smaller number of single-holder 

targets (53.2%, 57.9% and 58.4% respectively). Germany and Italy and also have the highest 

percentage of targets with more than 10 holders. The only countries with targets that have over 

100 holders are Germany (16 targets), Italy (7 targets) and France (1 target).16 The bottom part of 

Table A5, shows the distribution of targets per holders by country.  The U.S. has the highest 

percentage of holders with more than ten targets each (1.96%), followed by France (1.62%) and 

the UK (1.22%). The Netherlands and Italy have the lowest share of holders with more than 10 

targets (0.28% and 0.6% respectively). 

 

 
15  The target is this case is Eurobaustoff Handelsgesellschaft, a European group of companies with headquarters in 
Germany, which operate in the wholesale and retail trade of building materials, wood and tiles, has 417 holders, all of 
whom hold an identical 0.2% share. Holders seem to be firms active in the trade of building materials 
16 In Germany, the legal corporate form called Handelsgesellschaft is usually big umbrella companies active in trade 
(wholesale / retail) that unites many private small wholesalers and retailers, who owns similar stakes. Almost all 
German targets with more than 100 shareholders are organized along these lines.  
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Figure 1: Number of links per target and per holder 

 

5.2 Direct and indirect links 

In this subsection we look at relationships between linked firms. Recall that linked firms are 

directly related if a horizontal, backward or forward relationship exists between the primary 

NAICS codes of the holders and targets, and indirectly related when a relationship exists between 

firms in the holder's and target’s corporate groups. We ask how many relationships are direct and 

how are indirect? How many of the linked firms are unrelated when we consider only direct 

relationships, and how many are unrelated when we also consider indirect relationships? Are direct 

relationships different than indirect relationships and if so, how? And how does the share of direct 

and indirect relationships vary between countries? 

Table 4 below shows three classifications of the relationships between linked firms. In each 

row the links are classified into horizontally related, backward related, forward related and 

unrelated. The first classification is based only the direct primary NAICS codes of the holders and 

targets. The second adds indirect relationships, but only for those firms for which no direct 

relationship exists. The third row adds also indirect relationships for links for which direct 

relationships exist as well.  
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Table 4: Direct and Indirect links 

 Horizontal Backward Forward Unrelated 
Only Direct  18.1% 1.4% 1.5% 79.1% 
Direct + pure indirect 32.9% 4.8% 5.9% 56.5% 
Direct + all indirect  31.9% 5.2% 6.4% 56.5% 

 

 The first row of Table 4 shows the holder and target are directly horizontally related in 

18.1% of the cases, directly backward related (the target is upstream of the holder) in 1.4% the 

cases, and directly forward related (the target is downstream of the holder) in 1.5% of the cases. 

However, 79.1% of the linked firms are not related to each other directly, either horizontally or 

vertically.  

In the second row of Table 4 we add links in which holders and targets are not directly 

related but are indirectly related through other firms in their corporate groups. An additional 22.6% 

of the links are classified, dropping the number of unrelated links to 56.5%. With the additional 

classified links, 32.9% of the relationships are horizontally related, 4.8% are backward related and 

5.9% forward related. As the share of backward and forward related relationships more than triples 

compared with the first row, it is evident that vertical relationships are much more common in 

indirect relationships.  

Finally, in the third row of Table 4, we add also indirect relationships for firms that are also 

directly related. This changes somewhat the composition of links and increases a little further the 

percentage of backward and forward directed relationships.  

Although the number of unrelated links drop significantly when we consider also the 

indirect relationships, the fact that over half of the ownership links remain unrelated is puzzling. 

If neither the holder and target nor any of the firms in their corporate groups are related, the 

motivation for the ownership link is apparent.  The target and holder do not seem to operate in the 

same product markets or engaged as suppliers, distributors or customers of each other. Thus, the 

standard explanations for partial ownership, namely, the weakening of competition between, 

elimination of double markups along the vertical chain or the resolution contractual externalities 

between the partners do not seem to apply.  While diversified conglomerates can account for some 

of the unrelated ownership links, the fact established in Figure 1 that almost 80% of the holders 

have a stake in a single target implies that this cannot account many of the unrelated links.  
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 Atalay, Hortaçsu, and Syverson (2014) consider a sample of U.S fully vertically integrated 

firms. They find that over a half of the firms in their data have no internal shipments between 

establishments. They argue that ownership can be used to promote efficient intra-firm transfers of 

intangible inputs between units of the firm, such as marketing know-how, intellectual property, 

and R&D capital. Whether partial ownership can be used in a similar manner is an open question, 

we intend to explore.  

To further emphasize the differences between directed and indirectly related links, we 

consider in Table 5 only the 178,153 links which related either directly or directly. The table breaks 

down the links into horizontally related, backward related, and forward related, and for each type, 

shows the fraction which are directly and indirectly related.  

 

Table 5: Directly versus indirectly related links 

 N Direct Indirect 
Horizontal 21,348 22% 78% 
Backward 26,164 19% 81% 
Forward 130,641 52% 48% 

Total 178,153 44% 56% 
 

Table 5 shows that a large majority of vertical links are indirect: 78% horizontal links and  

81% of the backward relations. By contrast, forward relations are relatively equally divided 

between direct and indirect links. This finding suggests that ignoring indirect links would miss out 

most of the potential vertical relations between the firms and would bias the conclusions regarding 

the relationships between firms. Note that we use here a very narrow definition of corporate groups 

which takes into account only 100%-held subsidiaries. It is plausible that a broader definition 

which includes say all 51% and higher held firms would identify even more indirect vertical 

relations between firms. 

Next, we turn to the variation across countries. The first columns of Table 6 shows for each 

country the total number of links, and a breakdown into directly related, indirectly related and 

unrelated links.  
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Table 6: Direct versus indirect links by country 

 Links 
Directly  
Related 

Indirectly 
related  Unrelated Horizontal Backward Forward Unrelated 

Australia 22,029 1,993 8,576 11,460 26.0% 8.1% 13.9% 52.0% 
France 61,353 10,245 17,525 33,583 34.5% 4.7% 6.0% 54.7% 
Germany 98,474 15,515 29,870 53,089 32.5% 5.8% 7.7% 53.9% 
Italy 96,475 18,237 13,198 65,040 23.6% 4.6% 4.3% 67.4% 
Netherlands 10,276 2,931 3,383 3,962 51.1% 4.5% 5.8% 38.6% 
Spain 51,490 12,165 10,740 28,585 32.4% 5.4% 6.6% 55.5% 
UK 44,425 10,886 12,475 21,064 42.8% 4.8% 5.0% 47.4% 
U.S. 24,763 5,629 4,785 14,349 32.0% 4.3% 5.8% 57.9% 
Total 409,285 77,600 100,553 231,132 31.9% 5.2% 6.4% 56.5% 
 

There are in total 77,600 directly related links and 100,553 indirectly related links.  

However, there are large differences across countries. While in Australia, there are almost four 

times as many indirectly related links as directly related one, and in Germany there are over twice 

as many, in Italy, Spain and the U.S, there are more direct links than indirect ones.   

The last columns of Table 6 shows that the classification of links also varies substantially 

between countries. The percentage of horizontally related links varies between 26% (Australia) 

and 51.1% (the Netherlands), for backward related links between 4.3% (U.S.) and 5.8% 

(Australia), for forward related links and between 4.3% (Italy) and 13.9% (Australia). Combining 

backward and forward related links together, the Italy has the lowest percentage of vertically 

related links (8.9%), followed by UK (9.8%). Australia has the highest percentage of vertically 

related links (22%) and Germany the second highest (13.5%). 

 Last, we want to explore the characteristics of the holders and targets which are indirectly 

related. As is discussed above while the typical target and holder's corporate groups are relatively 

small. there exists a substantial variation, with some firms having very large corporate groups. We 

want to check whether those firms make disproportionally large share of the indirectly related 

links. Table A4 in the Appendix shows that this is indeed the case: indirect relations are much 

more likely to be found when the linked firms have large corporate groups. Thus, whereas 

according to Table 2 over half of the targets and half of the holders have 3 or less subsidiaries, 

only 6% of the indirect relations are between a target and a holder with less than 5 subsidiaries.  In 

contrast, 58.1% of the indirect relations involve targets with over 50 subsidiaries and 43.1% of the 

indirect relations involve a holder with 50 or more firms in its corporate group.  The percentage of 

indirect links with either a target or a holder with over 50 subsidiaries is 76.5%. 
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5.3 Links by industry 

In this subsection we look at which industries are partial ownership links common and what types 

of links between firms are common in which industries. While the links between firms are 

classified based on the 5-digit NAICS codes, we first present as an overview an aggregation to the 

2-digits sector level. There are 20 NAICS sectors in total, of which we omit one (Public 

Administration). Figure 2 shows a breakdown of links by the targets’ 2-digit NAICS sectors (a 

similar classification for the holder is in Figure 4 in the Appendix). As the figure shows, The 

sectors with the highest shares of horizontal links are Management of Companies (67%),  

Construction (42%), Finance and Insurance (37%) and Retail trade (34%). The sectors with the 

highest fraction of backward links are Utilities (25%), Real Estate (11%), and Mining (10%). The 

sectors with the highest fraction of forward links are Education (18%), Other Services (14%) and 

Transportation and Warehousing (13%).  

Table A11 to Table A14 in the Appendix show the twenty 5-digit industries with the 

highest percentage of horizontal, backward, forward related links (and with at least 100 links). 
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Figure 2: Classification of links to 2-digit NAICS sectors, by target’s primary codes 

 

5.4 Size of ownership stake 

In this subsection we examine the ownership stake. We explore whether the ownership stake 

significantly varies depending on whether the linked firms are horizontally, backward or forward 

related and whether there are larger differences between countries. Figure 3  shows the cumulative 

distribution of the ownership stake for horizontally related, vertically related (backward and 

forward links combined) and unrelated links.  As can be seen for the graph, the cumulative 

distribution function for vertically related links is above its counterpart for horizontally related 

links, implying that the holder in vertically related links holds in general a smaller stake in the 

target. 63% of the vertical links are minority links (ownership stakes below 50%), compared with 

only 50% of the horizontal links. Unrelated links are in par with vertically related links. 62.5% of 

the unrelated links are below 50%. 
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Figure 3    : Cumulative distributions of ownership stake, by link type 

 

Table A6 in Appendix A breaks down the ownership links by country and into groups by 

the ownership stake: tiny ownership stakes (up to 2%), small minority (up to 15%), substantial 

minority (above 15% and below 50%), small majority (just above 50), large majority (above 52% 

and below 98%), and nearly full ownership (above 98%).17 Australia and Germany are two 

countries with a significant share of tiny ownership stakes (about 30% and 18% respectively).  In 

these two countries the percentage of minority links is the highest (80% in Australia and 65% in 

Germany). Minority stakes can also be found in more than half the links in Italy, Spain and the 

U.S., whereas in France, the Netherlands, and the UK most links are majority links.18 In all 

countries, the stake of targets in which the holder has a small majority stake (in the 50%-52% 

range) in significant - over 10% of the links. In the U.S. in particular, the holder has a small 

majority stake in over 67% of the horizontal links, 38% of the backward links, and 40% of the 

 
17 A threshold between 15% and 25% if often mentioned as a threshold above which the acquirer can obtain material 
influence over the target. According to the UK's CMA, the ability to exercise material influence is the lowest level of 
control that may allow the acquirer to influence policy relevant to influence the behavior of the target. A share of 
voting rights of over 25% is likely to be seen as conferring the ability materially to influence policy. However even 
shareholdings of 15% and sometimes even less might attract scrutiny where other factors indicating the ability to 
exercise material influence over policy are present. 
18 Unlike other countries, unrelated links in the U.S are distributed very differently than the horizontally and vertically 
related links. Over 76% of unrelated U.S. ownership links are either tiny or small minority stake (below 15%). In 
contrast, 74% of the ownership links between horizontally related firms in the U.S., are majority links, and over 45% 
of the links between vertically related firms are majority links. 
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forward links. The Netherlands also has a large percentage of small majority links (over 29%). The 

UK and France have exceptionally high share of near full ownership links (about 31% and 20% 

respectively, compared to an average of 11% over all countries). The table also presents the 

distributions of ownership shares for backward and forward links separately. Aggregated over all 

countries, backward and forward ownership links have similar distributions of ownership stakes. 

5.5 The financial characteristics of holders and targets 

In this subsection we examine the financial characteristics of holders and targets and how they 

vary between different types of links. The main variables we consider are total assets, employees, 

and operating revenues. A significant share of the ownership links in our data miss some of the 

financial variables for either the holder, the target or both. As reported in Table A16 in the 

appendix, around 89% of the targets and 80% of the holders have information on total assets and 

73% of the targets and 61% of the holders have information on the operating revenues. In contrast, 

only 61% of the targets and 64% of the holders have information on employment. There is also a 

large variation in coverage of these variables between countries. Information on the assets of the 

holder and of the target is available for over 95% of ownership links in targets in the UK (Spain 

and Italy have comparable numbers) but for only 15% of the Australian holders and 20% of the 

U.S holders and for 35% of the Australian targets and 31% of the U.S. targets. In stark contrast, 

information on employment is available for 91% of the Australian holders and for 79% of the 

targets, but only for 36% of the French holders and 48% of the targets. 

To avoid the potential biases that can arise from an unbalanced sample, we consider in  

Table 7 a subsample of the data containing links between 65,001 holders and 65,731 targets for 

which both the holder and the target have complete information of all financial variables of interest. 

The median holder when the linked firms are horizontally related has 22 million Euros in assets, 

more than twice the assets of his target (about 10 million Euros). Holders that are either forward 

vertically related or backward vertically related to their targets are substantially larger (76 million 

Euros and 71 million euros respectively) than holders in horizontally related links. They as well 

have over twice the assets as their targets (21 million euros in both cases). 

Holders that are backward related to their targets similar more operating revenues 

compared to holders that are forward related (a median value of 29 million Euros vs. 26 million 

respectively), and the latter have 60% more revenues than holders that are horizontally related (11  

million Euros).  The differences between the holders and the targets are significantly smaller than 



28 
 

in total assets. Employment shows a similar pattern, with holders in backward related links having 

more employees than holders in forward related links, and those in turn have more employees than 

holders in horizontally related links.  

Finally, holders in horizontally, backward and forward related links are significantly larger 

on all financial variables than in unrelated links. For example, the median holder in backward 

related links have more than 12 times more assets and over 14 times more operating revenues than 

the median holder in an unrelated link, and around 7 times more employees. The same is true, 

although to a lesser extent, for the targets. 

Table A15 in the Appendix shows the financial characteristics for the entire data.  

Comparison to Table 7 reveals that firms that are missing some financial information are, on 

average, significantly smaller than the firms with complete data. Thus, whereas the mean assets of 

all holders in the full sample (Table A15) are 524 million Euros (with a median of 5), the mean is 

871 million Euros (with a median of 10) in the subsample with complete financial information (in 

Table 7). 
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Table 7: Financial Characteristics of holders and taregts (balanced subsample) 

 Holder  Target  
 Mean Median # Firms  Mean Median # Firms 

  
Total Assets (Mill €) 

 

  Horizontal 1,949 22 25,250 1,588 10 38,501 
  Backward 6,196 71 5,726 4,107 21 8,650 
  Forward 5,991 76 6,013 3,177 21 10,132 
  Unrelated 610 8 41,782 178 7 57,468 
  Weighted Ave. 871 10 65,001 408 7 65,731 

  
Operating Revenue (Mill €) 

 

  Horizontal 590 11 25,250 265 9 38,501 
  Backward 1,611 29 5,726 586 14 8,650 
  Forward 1,562 26 6,013 523 16 10,132 
  Unrelated 144 3 41,782 78 5 57,468 
  Weighted Ave. 281 5 65,001 128 6 65,731 

  
Employees 

 

  Horizontal 1,486 38 25,250 725 29 38,501 
  Backward 3,338 69 5,726 1,666 32 8,650 
  Forward 3,436 63 6,013 1,644 44 10,132 
  Unrelated 376 14 41,782 237 19 57,468 
  Weighted Ave. 715 18 65,001 371 25 65,731 

 

 

6 Discussion and Conclusions 

[To be completed] 
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Appendix A - Additional Tables and Figures 

 

The following tables show the number of ownership links and the number of targets that are left 

after each step in the construction of our sample. In total we have 299,091 links (broken down by 

country in Table A1) and 173,182 targets (broken down by country in Table A2. 

 

Table A1: Number of ownership links surviving after each step in the dataset construction 

Elimination Step  Australia France Germany Italy Netherlands Spain UK U.S. 

Total links 
3,418,516 901,282 4,947,900 2,853,145 367,917 1,137,067 6,500,737 3,901,484 

100%-held firms 
22,029 61,353 98,474 96,475 10,276 51,490 44,425 24,763 

Missing 
Industry codes 

 
125,552 

 

 
187,981 

 
694,240 

 

 
341,447 

 
354,176 

 
216,591 

 
384,973 

 
2,372,110 

Missing holder’s 
share 

95,630 155,563 429,357 268,495 327,334 175,582 294,022 2,081,520 

Missing target’s 
financial data 

94,557 155,117 423,794 267,591 323,530 148,072 290,103 53,905 

Small targets 
57,215 112,484 248,269 140,719 176,599 102,696 172,242 43,800 

Public Admin. 
firms 

56,882 112,378 246,806 140,637 176,374 100,983 171,483 43,536 

Share of links 
surviving 

        

 

Table A2: The number of target firms surviving after each step in the dataset construction 

Elimination Step Australia France Germany Italy Netherlands Spain UK U.S. 
Total Targets 1,954,032 492,690 2,992,616 1,030,956 336,834 730,432 3,308,958 3,270,910 

100%-held 
Targets 

9,745 42,213 45,515 48,624 6,956 29,926 31,821 16,185 

Missing industry 
codes 

80,641 135,559 488,961 183,992 326,281 154,185 276,558 2,092,350 

Missing holder’s 
share  

75,536 129,816 317,721 176,374 321,164 138,008 267,260 2,071,945 

Missing target’s 
Financial data 

74,564 129,576 313,819 175,658 317,450 117,659 263,497 45,103 

Small targets 44,735 93,296 194,701 92,816 173,234 80,343 159,349 35,174 

Public Admin. 
firms 

44,598 93,238 193,847 92,786 173,054 79,419 158,879 34,958 

Share of targets 
surviving 
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Table A3: Descriptive statistics about the corporate groups of holders and targets when 

they have corporate groups by couuntry 

Australia  
Holders: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 47.6 4 310.5 10,117 
  Number of tiers 1.0 1 0.1 2 
  Countries of operations 2.5 1 7.1 114 
  Number of NAICS codes 6.2 2 15.7 249 
  Holder in 1st  tier 0.99 1.00 0.10 1.00 
  Holder’s tier 1.0 1 0.2 7 

Targets: N = 

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 186.7 3 706.8 9,199 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 6.4 1 14.1 102 
  Number of NAICS codes 18.5 4 34.3 302 

France 

Holders: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 252.5 3 1096.4 9,199 
  Number of tiers 1.0 1 0.0 3 
  Countries of operations 6.5 1 15.2 119 
  Number of NAICS codes 13.9 4 29.7 197 
  Holder in 1st  tier 0.99 1.00 0.10 1.00 
  Holder’s tier 1.0 1 0.2 6 

Targets: N = 

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 186.7 3 706.8 9,199 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 6.4 1 14.1 102 
  Number of NAICS codes 18.5 4 34.3 302 

Germany 
Holder: N = 

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 49.3 3 272.6 9,042 
  Number of tiers 1.0 1 0.3 9 
  Countries of operations 3.5 1 10.0 141 
  Number of NAICS codes 9.3 4 19.4 249 
  Holder in 1st  tier 1.00 1.00 0.05 1.00 
  Holder’s tier 1.0 1 0.2 7 

Target: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 47.7 2 237.9 5,722 
  Number of tiers 1.0 1 0.1 7 
  Countries of operations 3.9 1 10.8 141 
  Number of NAICS codes 12.7 4 25.5 302 

 



33 
 

Italy 

Holders: N =    
Corporate Group Mean Median S.D. Max 
  Total subsidiaries 35.5 1 273.2 5,726 
  Number of tiers 1.0 1 0.0 3 
  Countries of operations 3.0 1 8.3 141 
  Number of NAICS codes 7.9 3 17.3 224 
  Holder in 1st  tier 0.97 1.00 0.16 1.00 
  Holder’s tier 1.0 1 0.3 10 

Targets: N =  
Corporate Group Mean Median S.D. Max 
  Total subsidiaries 27.3 2 195.3 4,579 
  Number of tiers 1.0 1 0.1 4 
  Countries of operations 3.4 1 8.4 141 
  Number of NAICS codes 11.9 3 26.9 341 

Netherlands 

Holders: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 96.6 4 386.1 9,042 
  Number of tiers 1.0 1 0.0 2 
  Countries of operations 7.3 1 14.9 141 
  Number of NAICS codes 15.1 6 24.1 224 
  Holder in 1st  tier 0.97 1.00 0.17 1.00 
  Holder’s tier 1.0 1 0.3 7 

Targets: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 47.8 3 217.9 4,021 
  Number of tiers 1.0 1 0.1 4 
  Countries of operations 4.6 1 10.9 102 
  Number of NAICS codes 13.1 3 26.1 302 

Spain 
Holders: N =  

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 49.9 2 260.8 5,726 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 3.2 1 8.9 114 
  Number of NAICS codes 8.5 4 18.4 197 
  Holder in 1st  tier 0.98 1.00 0.13 1.00 
  Holder’s tier 1.0 1 0.2 8 

Targets: N =  
Corporate Group Mean Median S.D. Max 
  Total subsidiaries 78.8 2 299.2 4,579 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 5.1 1 11.8 119 
  Number of NAICS codes 13.5 3 27.5 197 
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UK 
Holders: N =    

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 123.0 3 467.2 10,117 
  Number of tiers 1.0 1 0.1 4 
  Countries of operations 6.2 1 14.5 141 
  Number of NAICS codes 12.7 4 25.8 341 
  Holder in 1st  tier 0.99 1.00 0.11 1.00 
  Holder’s tier 1.0 1 0.2 8 

Targets: N = 
Corporate Group Mean Median S.D. Max 
  Total subsidiaries 143.9 3 532.3 10,117 
  Number of tiers 1.0 1 0.1 4 
  Countries of operations 7.4 1 16.1 141 
  Number of NAICS codes 16.3 4 29.2 249 

U.S. 
Holders: N = 

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 163.9 6 648.6 10,349 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 7.7 1 15.4 141 
  Number of NAICS codes 11.2 3 23.7 197 
  Holder in 1st  tier 0.96 1.00 0.19 1.00 
  Holder’s tier 1.1 1 0.4 7 

Targets: N =  
Corporate Group Mean Median S.D. Max 
  Total subsidiaries 216.2 19 665.5 10,117 
  Number of tiers 1.0 1 0.1 4 
  Countries of operations 11.0 2 18.4 141 
  Number of NAICS codes 14.1 2 28.7 302 

Other 
Holders: N=   

Corporate Group Mean Median S.D. Max 
  Total subsidiaries 78.3 5 349.4 10,117 
  Number of tiers 1.0 1 0.1 3 
  Countries of operations 8.3 2 14.1 114 
  Number of NAICS codes 14.9 6 26.5 302 
  Holder in 1st  tier 0.7 1 0.5 1 
  Holder’s tier 1.3 1 0.8 8 

 

 

Table A4: Percentage of indirect relations by corporate group size (number of firms) 

 Target’s group size 
 <5 5-10 10-20 20-50 50+ Total 

Holder’s 
group size       
  <5 6.6% 1.5% 0.9% 0.7% 11.1% 20.7% 
  5-10 2.8% 1.2% 0.5% 0.4% 7.0% 11.9% 
  10-20 2.5% 0.6% 1.2% 0.3% 6.3% 10.8% 
  20-50 2.4% 0.7% 0.5% 1.4% 7.4% 12.4% 
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  50+ 8.4% 2.8% 2.2% 2.2% 28.6% 44.2% 
  Total 22.7% 6.8% 5.2% 5.0% 60.4% 100.0% 
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Table A5: The distribution of holders per target and targets per holder, by country 

 

 
Holders per target 

 1 2 3-10 11-100 >100 
Australia 62.11% 17.86% 17.63% 2.40% 0.00% 

France 74.95% 17.76% 6.91% 0.37% 0.00% 
Germany 50.77% 32.61% 15.21% 1.35% 0.05% 
Italy 60.83% 25.59% 12.41% 1.14% 0.04% 
Netherlands 69.54% 22.31% 7.89% 0.26% 0.00% 

Spain 60.10% 26.82% 12.56% 0.51% 0.00% 
UK 80.50% 12.96% 6.19% 0.35% 0.00% 
U.S. 81.85% 7.07% 10.27% 0.80% 0.00% 

Total 65.83% 22.24% 11.06% 0.85% 0.02% 
      

Targets per holder 
   
 1 2 3-10 11-100 >100 
Australia 85.20% 9.27% 4.90% 0.52% 0.10% 

France 73.90% 13.34% 11.15% 1.58% 0.04% 
Germany 73.23% 14.11% 11.40% 1.24% 0.02% 
Italy 75.02% 14.50% 9.88% 0.57% 0.03% 

Netherlands 87.86% 7.36% 4.49% 0.27% 0.01% 
Spain 72.18% 14.87% 12.14% 0.81% 0.01% 
UK 78.71% 11.80% 8.28% 1.20% 0.02% 
U.S. 76.56% 10.78% 10.70% 1.80% 0.16% 

Other 82.55% 10.94% 5.92% 0.56% 0.03% 
Total 75.99% 13.15% 9.85% 0.98% 0.03% 

 

 

 

 

Table A6: Stake distribution (%) by target’s country and link type 

 horizontal backward forward unrelated Total 
 Target’s country 
 Australia: Mean = 22.5% , Median = 8.39% 

    0-2 23.4% 32.8% 35.2% 29.6% 29.0% 
    2-15 30.1% 34.1% 36.7% 31.5% 32.3% 
    15-49.99 18.6% 17.7% 15.4% 19.5% 18.3% 
    50-52 13.0% 8.0% 6.4% 9.3% 9.8% 
    52-98 10.4% 6.0% 4.9% 7.4% 7.7% 
    98-99.99 4.4% 1.5% 1.5% 2.7% 2.9% 
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 6,311 1,626 2,632 11,460 22,029 
 France: Mean = 49.08%, Median = 50% 

    0-2 10.9% 14.0% 13.2% 7.8% 9.8% 
    2-15 16.8% 21.8% 18.8% 17.8% 17.8% 
    15-49.99 19.7% 20.8% 22.7% 21.8% 21.0% 
    50-52 12.8% 12.1% 12.1% 13.7% 13.2% 
    52-98 19.4% 14.2% 15.2% 20.5% 19.2% 
    98-99.99 20.4% 17.1% 18.0% 18.3% 19.0% 
 22,160 2,527 3,084 33,583 61,353 

 Germany: Mean = 32.48%, Median = 23.39% 
    0-2 16.2% 11.3% 16.3% 21.0% 18.1% 
    2-15 23.2% 26.8% 24.0% 25.5% 24.7% 
    15-49.99 23.0% 24.1% 23.5% 24.0% 23.6% 
    50-52 13.0% 13.2% 12.2% 10.3% 11.6% 
    52-98 21.3% 21.3% 20.9% 17.4% 19.4% 
    98-99.99 3.3% 3.3% 3.2% 1.8% 2.6% 
 33,461 5,111 6,814 53,089 98,474 

 Italy: Mean = 32.91%, Median = 25% 
    0-2 10.8% 23.4% 13.4% 22.5% 19.1% 
    2-15 18.2% 19.3% 17.8% 19.7% 19.2% 
    15-49.99 31.2% 24.0% 28.3% 29.0% 29.2% 
    50-52 14.0% 10.4% 11.6% 8.4% 10.1% 
    52-98 21.0% 17.8% 22.7% 16.8% 18.2% 
    98-99.99 4.7% 5.2% 6.3% 3.6% 4.1% 
 23,445 4,135 3,856 65,040 96,475 

 Netherlands: Mean = 46.73%, Median = 50% 
    0-2 2.4% 6.3% 5.9% 2.0% 2.8% 
    2-15 11.8% 22.2% 23.2% 12.4% 13.7% 
    15-49.99 28.5% 27.3% 26.4% 30.4% 28.9% 
    50-52 31.7% 22.5% 23.3% 33.0% 30.7% 
    52-98 12.2% 11.7% 12.4% 10.8% 11.7% 
    98-99.99 13.4% 10.0% 8.8% 11.4% 12.1% 
 5,378 406 531 3,962 10,276 

 Spain: Mean = 39.68%, Median = 33.33% 
    0-2 8.3% 14.1% 13.3% 8.3% 9.1% 
    2-15 16.8% 21.5% 19.3% 22.1% 20.0% 
    15-49.99 30.5% 25.7% 26.1% 35.1% 32.2% 
    50-52 15.2% 11.9% 12.3% 10.9% 12.6% 
    52-98 18.4% 15.3% 15.6% 15.8% 16.6% 
    98-99.99 10.7% 11.6% 13.4% 7.8% 9.5% 
 17,300 2,468 3,136 28,585 51,490 

 UK: Mean = 53.07%, Median = 50% 
    0-2 6.4% 10.9% 11.2% 11.2% 9.1% 
    2-15 15.6% 28.3% 29.9% 24.7% 21.3% 
    15-49.99 11.3% 12.5% 12.6% 14.6% 12.9% 
    50-52 15.3% 13.6% 12.1% 11.3% 13.3% 
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    52-98 13.7% 9.6% 8.5% 12.0% 12.3% 
    98-99.99 37.7% 25.1% 25.7% 26.2% 31.1% 
 19,506 1,882 1,973 21,064 44,425 

 U.S.: Mean = 29.27%, Median = 19.46% 
    0-2 5.5% 14.7% 10.0% 17.6% 12.8% 
    2-15 14.5% 24.4% 28.0% 49.5% 34.5% 
    15-49.99 3.7% 6.2% 5.1% 4.6% 4.4% 
    50-52 69.8% 47.3% 49.9% 23.2% 42.5% 
    52-98 2.6% 3.0% 3.2% 2.5% 2.6% 
    98-99.99 4.0% 4.3% 3.9% 2.5% 3.2% 
 8,165 955 1,295 14,349 24,763 

 Total: Mean = 37.84%, Median = 30.93% 
    0-2 11.3% 16.5% 16.3% 16.9% 14.9% 
    2-15 18.9% 24.8% 24.1% 23.8% 22.2% 
    15-49.99 21.9% 21.0% 21.4% 24.3% 23.0% 
    50-52 17.9% 13.9% 13.8% 11.6% 14.0% 
    52-98 17.4% 14.9% 15.3% 15.5% 16.1% 
    98-99.99 12.6%` 8.9% 9.1% 7.9% 9.7% 
 135,726 19,109 23,319 231,132 409,285 

 

 
Table A7: Targets’ operating revenue (median) by country and link type 

 
Australia France Germany Italy Netherlands Spain 

United 
Kingdom 

United 
States Total 

horizontal 11.60 5.30 10.94 2.24 59.88 3.40 13.32 14.41 5.14 
 

(1,728) (701) (2,618) (334) (6,039) (291) (3,903) (10,297) (3,466) 
          

backward 32.17 7.46 15.90 2.22 143.52 3.80 22.15 193.23 8.08 
 

(2,714) (1,235) (4,376) (679) (9,443) (661) (9,078) (21,068) (6,571) 
          

forward 21.75 8.10 19.68 3.27 135.33 4.58 26.94 204.38 9.96 
 

(2,445) (1,170) (4,143) (645) (8,690) (691) (8,524) (15,768) (5,504) 
          

unrelated 3.36 4.79 6.00 2.63 58.90 2.92 12.13 38.11 4.28 
 

(496) (175) (1,570) (123) (4,248) (225) (1,469) (9,531) (2,658) 
          

Total 10.21 5.24 8.87 2.53 73.64 3.22 13.85 31.27 4.99 
 

(1,665) (632) (2,763) (316) (6,702) (361) (4,543) (11,565) (3,691) 
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Table A8: Targets’ employees (median) by country and link type 

 

 
Table A9: Targets’ Total Assets (median) by country and link type 

 
Australia France Germany Italy Netherlands Spain 

United 
Kingdom 

United 
States Total 

horizontal 35.00 32.00 20.00 15.00 38.00 21.00 60.00 75.00 28.00 
 

(5,273) (2,698) (5,214) (594) (7,540) (1,199) (12,724) (39,720) (12,370) 
          

backward 62.00 38.00 19.00 15.00 73.00 21.00 105.00 405.00 33.00 
 

(9,810) (5,899) (7,941) (1,151) (14,485) (2,077) (28,763) (79,278) (23,899) 
          
forward 75.00 44.00 26.00 20.00 68.00 29.00 117.00 524.00 36.00 
 

(8,645) (5,141) (8,431) (1,010) (13,244) (2,271) (26,335) (36,803) (14,300) 
          

unrelated 35.00 30.00 25.00 16.00 24.00 21.00 62.00 175.00 26.00 
 

(1,253) (510) (2,107) (400) (6,819) (893) (10,703) (34,448) (9,927) 
          
Total 35.00 32.00 23.00 16.00 33.00 22.00 67.00 175.00 28.00 
 

(5,271) (2,712) (5,025) (588) (8,917) (1,289) (15,735) (41,287) (12,743) 

 
Australia France Germany Italy Netherlands Spain 

United 
Kingdom 

United 
States Total 

horizontal 42.79 6.00 7.75 5.23 7.81 7.22 10.32 742.36 7.43 
 (26,647) (2,382) (1,994) (969) (3,233) (6,892) (31,847) (24,487) (14,800) 
          

backward 85.25 11.40 10.79 6.84 23.03 10.83 19.27 3180.15 12.31 
 (37,089) (5,426) (3,768) (2,036) (7,694) (15,344) (76,993) (30,991) (30,059) 
          

forward 58.22 11.60 9.97 6.70 18.71 9.91 22.17 1298.57 11.88 
 (33,350) (4,926) (3,418) (1,923) (7,227) (13,588) (72,454) (28,782) (26,642) 
          
unrelated 21.54 3.99 5.24 5.16 5.00 5.86 6.98 466.02 5.53 
 (12,117) (766) (1,480) (502) (2,812) (5,716) (10,930) (15,715) (5,523) 
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Table A10: Industries with highest percentage of horizontal links 
NAICS sector Horizontal links (% 

of total) 
Average stake (%) Average stake 

value (millons 
Euro) 

Number of links 

Fruit and Vegetable 
Markets (44523) 

73 52 1 247 

Management of 
Companies and 
Enterprises (55111) 

67 35 149 35511 

Directory and 
Mailing List 
Publishers (51114) 

66 11 3 123 

Cemeteries and 
Crematories (81222) 

62 39 5 135 

Industrial Building 
Construction (23621) 

61 42 21 6515 

Commercial and 
Institutional Building 
Construction (23622) 

61 42 22 6546 

Savings Institutions 
(52212) 

60 30 1505 108 

Securities Brokerage 
(52312) 

59 32 660 362 

All Other Support 
Services (56199) 

59 46 35 133 

Funeral Homes and 
Funeral Services 
(81221) 

58 38 11 148 

Motion Picture and 
Video Exhibition 
(51213) 

56 46 30 329 

Other Gambling 
Industries (71329) 

55 47 14 726 

New Car Dealers 
(44111) 

55 50 42 306 

          
Total 38.76 5.15 6.82 5.33 7.37 6.70 9.24 655.05 6.77 
 (26,354) (2,500) (2,233) (968) (4,089) (8,081) (35,639) (21,415) (14,886) 
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Elementary and 
Secondary Schools 
(61111) 

53 46 3 426 

Interurban and Rural 
Bus Transportation 
(48521) 

53 34 18 794 

Miscellaneous 
Intermediation 
(52391) 

53 28 317 784 

Urban Transit 
Systems (48511) 

52 34 17 832 

Credit Unions 
(52213) 

51 20 609 104 

Postal Service 
(49111) 

50 31 4 234 

Rail Transportation 
(48211) 

50 32 373 293 
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Table A11: Industries with highest percentage of backward links by target 

Target sector 
(upstream) 

Backward 
links (% of 
total) 

Holding firm 
sector (most 
common) 

Links 
with 
holder 
(% of 
total) 

Average 
stake (%) 

Number 
of links 

HHI 

Direct 
Insurance 
(except Life, 
Health, and 
Medical) 
Carriers  
(52412) 

53% Direct Life, 
Health, and 
Medical 
Insurance 
Carriers  
(52411) 

25% 35% 999 0.38 

Insurance 
Agencies and 
Brokerages  
(52421) 

18% 38% 

Other 
Insurance 
Related 
Activities  
(52429) 

9% 44% 

Stone Mining 
and Quarrying 
(21231) 

47% Residential 
Building 
Construction 
(23611) 

13% 41% 312 0.17 

All Other 
Nonmetallic 
Mineral 
Product 
Manufacturing 
(32799) 

11% 45% 

Highway, 
Street, and 
Bridge 
Construction 
(23731) 

6% 42% 

Steam and Air-
Conditioning 
Supply  
(22133) 

46% Electric Power 
Generation  
(22111) 

35% 55% 590 0.75 

Electric Power 
Transmission, 
Control, and 
Distribution  
(22112) 

6% 58% 
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All Other 
Pipeline 
Transportation 
(48699) 

43% Deep Sea, 
Coastal, and 
Great Lakes 
Water 
Transportation 
(48311) 

13% 34% 146 0.14 

Other Support 
Activities for 
Air 
Transportation 
(48819) 

4% 30% 

Other Support 
Activities for 
Water 
Transportation 
(48839) 

4% 29% 

Direct Life, 
Health, and 
Medical 
Insurance 
Carriers  
(52411) 

39% Direct 
Insurance 
(except Life, 
Health, and 
Medical) 
Carriers  
(52412) 

31% 46% 624 0.72 

Support 
Activities for 
Crop 
Production 
(11511) 

37% All Other Crop 
Farming 
(11199) 

13% 24% 538 0.25 

Vegetable and 
Melon Farming 
(11121) 

8% 17% 

Noncitrus Fruit 
and Tree Nut 
Farming 
(11133) 

4% 25% 

Other Concrete 
Product 
Manufacturing 
(32739) 

37% Residential 
Building 
Construction 
(23611) 

14% 30% 128 0.19 

Other Heavy 
and Civil 
Engineering 
Construction 
(23799) 

4% 22% 

All Other 
Information 
Services 
(51919) 

36% Real Estate 
Property 
Managers  
(53131) 

10% 17% 485 0.21 
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Lessors of 
Other Real 
Estate Property  
(53119) 

10% 18% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

8% 20% 

Ready-Mix 
Concrete 
Manufacturing 
(32732) 

36% Residential 
Building 
Construction 
(23611) 

15% 26% 832 0.23 

Commercial 
and 
Institutional 
Building 
Construction 
(23622) 

4% 28% 

Industrial 
Building 
Construction 
(23621) 

4% 27% 

Millwork 
(32191) 

35% Lessors of 
Other Real 
Estate Property  
(53119) 

15% 50% 228 0.35 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

13% 43% 

Real Estate 
Property 
Managers  
(53131) 

6% 50% 

Marketing 
Research and 
Public Opinion 
Polling 
(54191) 

34% Office 
Administrative 
Services 
(56111) 

2% 12% 599 0.03 

Other Basic 
Inorganic 
Chemical 
Manufacturing 
(32518) 

34% All Other 
Chemical 
Product and 
Preparation 
Manufacturing 
(32599) 

9% 58% 210 0.14 
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Other Basic 
Organic 
Chemical 
Manufacturing 
(32519) 

3% 54% 

Industrial Gas 
Manufacturing 
(32512) 

3% 40% 

Concrete Pipe, 
Brick, and 
Block 
Manufacturing 
(32733) 

33% Residential 
Building 
Construction 
(23611) 

11% 49% 544 0.16 

Commercial 
and 
Institutional 
Building 
Construction 
(23622) 

3% 51% 

Water Supply 
and Irrigation 
Systems  
(22131) 

32% Electric Power 
Generation  
(22111) 

22% 46% 879 0.67 

Electric Power 
Transmission, 
Control, and 
Distribution  
(22112) 

6% 34% 

Iron and Steel 
Mills and 
Ferroalloy 
Manufacturing 
(33111) 

32% Forging and 
Stamping 
(33211) 

5% 53% 407 0.09 

Plate Work and 
Fabricated 
Structural 
Product 
Manufacturing 
(33231) 

3% 55% 

All Other 
Professional, 
Scientific, and 
Technical 
Services 
(54199) 

30% Other 
Miscellaneous 
Nondurable 
Goods 
Merchant 
Wholesalers  
(42499) 

2% 28% 4799 0.02 

Marine Cargo 
Handling 
(48832) 

30% General 
Freight 
Trucking, 

8% 34% 693 0.13 
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Long-Distance 
(48412) 
General 
Freight 
Trucking, 
Local (48411) 

4% 33% 

Specialized 
Freight (except 
Used Goods) 
Trucking, 
Long-Distance 
(48423) 

4% 33% 

Specialized 
Freight (except 
Used Goods) 
Trucking, 
Local (48422) 

4% 32% 

News 
Syndicates 
(51911) 

29% Lessors of 
Other Real 
Estate Property  
(53119) 

10% 15% 194 0.20 

Real Estate 
Property 
Managers  
(53131) 

5% 9% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

4% 11% 

Religious 
Organizations  
(81311) 

3% 14% 

Paper Mills 
(32212) 

28% Paperboard 
Container 
Manufacturing 
(32221) 

19% 54% 212 0.53 

Other 
Converted 
Paper Product 
Manufacturing 
(32229) 

5% 69% 

Other Support 
Activities for 
Transportation 
(48899) 

28% General 
Freight 
Trucking, 
Long-Distance 
(48412) 

8% 36% 3596 0.14 
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General 
Freight 
Trucking, 
Local (48411) 

4% 36% 

Specialized 
Freight (except 
Used Goods) 
Trucking, 
Long-Distance 
(48423) 

4% 36% 

Specialized 
Freight (except 
Used Goods) 
Trucking, 
Local (48422) 

4% 36% 
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Table A12: Industries with highest percentage of backward links, by holder 
 

Holding firm 
(downstream) 

Backward 
links (% 
of total) 

Target sector (most 
common) 

Links 
with 

target 
(% of 
total) 

Average 
stake 
(%) 

Number 
of links 

hhi 

Photographic Services 
(54192) 

73% Lessors of Other Real 
Estate Property  (53119) 

20% 17% 155 0.19 

Lessors of 
Nonresidential Buildings 
(except 
Miniwarehouses)  
(53112) 

18% 8% 

Real Estate Property 
Managers  (53131) 

12% 16% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

11% 15% 

General Warehousing 
and Storage (49311) 

51% Lessors of Other Real 
Estate Property  (53119) 

22% 39% 523 0.28 

Electric Power 
Generation  (22111) 

11% 40% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 44% 

Other Warehousing and 
Storage (49319) 
General Freight 
Trucking, Long-Distance 
(48412) 

50% 
46% 

Lessors of Other Real 
Estate Property  (53119) 

22% 38% 520 
1321 

0.28 
0.23 

Electric Power 
Generation  (22111) 

9% 35% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 43% 

Other Support Activities 
for Transportation 
(48899) 

21% 36% 

Sporting Goods Stores  
(45111) 

44% Lessors of Other Real 
Estate Property  (53119) 

30% 30% 358 0.51 

Offices of Real Estate 
Agents and Brokers 
(53121) 

7% 35% 

Specialized Freight 
(except Used Goods) 
Trucking, Local (48422) 
General Freight 
Trucking, Local (48411) 

41% 
40% 

Other Support Activities 
for Transportation 
(48899) 

19% 36% 680 
757 

0.25 
0.23 

Other Support Activities 
for Transportation 
(48899) 

18% 36% 
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All Other Personal 
Services  (81299) 

38% Lessors of Other Real 
Estate Property  (53119) 

14% 39% 2613 0.26 

Offices of Real Estate 
Agents and Brokers 
(53121) 

10% 40% 

General Freight Trucking, 
Local (48411) 
Automobile and Light 
Duty Motor Vehicle 
Manufacturing (33611) 

38% 
38% 

Real Estate Property 
Managers  (53131) 

7% 37% 490 
158 

0.20 
0.34 

Other Motor Vehicle 
Parts Manufacturing 
(33639) 

20% 45% 

Automobile and Light 
Duty Motor Vehicle 
Manufacturing (33611) 
Restaurants and Other 
Eating Places (72251) 

38% 
37% 

Heavy Duty Truck 
Manufacturing (33612) 

6% 47% 117 
1310 

0.33 
0.22 

Motor Vehicle Electrical 
and Electronic 
Equipment 
Manufacturing (33632) 

4% 62% 

Lessors of Other Real 
Estate Property  (53119) 

11% 43% 

Specialized Freight (except 
Used Goods) Trucking, 
Long-Distance (48423) 
Specialized Freight 
(except Used Goods) 
Trucking, Long-Distance 
(48423) 

37% 
37% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

11% 49% 469 
763 

0.21 
0.24 

Other Support Activities 
for Transportation 
(48899) 

17% 36% 

Other Legal Services 
(54119) 

37% Lessors of Other Real 
Estate Property  (53119) 

16% 35% 550 0.32 

Offices of Real Estate 
Agents and Brokers 
(53121) 

10% 34% 

All Other Personal 
Services  (81299) 
Oilseed (except 
Soybean) Farming 
(11112) 

34% 
33% 

Real Estate Property 
Managers  (53131) 

7% 37% 1829 
232 

0.26 
0.27 

Lessors of Other Real 
Estate Property  (53119) 

12% 42% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

9% 42% 

Support Activities for 
Crop Production (11511) 

6% 22% 

Junior Colleges (61121) 32% Lessors of Other Real 
Estate Property  (53119) 

17% 40% 130 0.40 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 39% 

Real Estate Property 
Managers  (53131) 

5% 41% 
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Other Grain Farming 
(11119) 

32% Lessors of Other Real 
Estate Property  (53119) 

9% 42% 314 0.20 

Offices of Real Estate 
Agents and Brokers 
(53121) 

6% 42% 

Sand, Gravel, Clay, and 
Ceramic and Refractory 
Minerals Mining and 
Quarrying (21232) 

6% 45% 

Oilseed (except Soybean) 
Farming (11112) 
All Other Schools and 
Instruction (61169) 

32% 
30% 

Support Activities for 
Crop Production (11511) 

5% 28% 170 
893 

0.27 
0.28 

Lessors of Other Real 
Estate Property  (53119) 

13% 35% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

7% 30% 

Other Legal Services 
(54119) 
Other Clothing Stores  
(44819) 

32% 
30% 

Real Estate Property 
Managers  (53131) 

5% 32% 394 
763 

0.33 
0.31 

Data Processing, 
Hosting, and Related 
Services (51821) 

4% 20% 

Lessors of Other Real 
Estate Property  (53119) 

12% 33% 

Other Gasoline Stations  
(44719) 
All Other Crop Farming 
(11199) 

31% 
30% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

9% 40% 169 
1139 

0.31 
0.27 

Real Estate Property 
Managers  (53131) 

5% 14% 

Lessors of Other Real 
Estate Property  (53119) 

11% 34% 

All Other Schools and 
Instruction (61169) 
Continuing Care 
Retirement 
Communities and 
Assisted Living Facilities 
for the Elderly (62331) 

30% 
29% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

7% 41% 646 
528 

0.26 
0.37 

Support Activities for 
Crop Production (11511) 

6% 24% 

Lessors of Other Real 
Estate Property  (53119) 

14% 36% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 38% 

Other Grain Farming 
(11119) 
Other Insurance Related 
Activities  (52429) 
Holding firm 
(downstream) 

30% 
28% 

Backward 
links (% 
of total) 

73% 

Real Estate Property 
Managers  (53131) 

4% 29% 224 
333 

Number 
of links 

155 

0.21 
0.88 
hhi 

0.19 
Direct Insurance (except 
Life, Health, and 
Medical) Carriers  
(52412) 

26% 44% 
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Photographic Services 
(54192) 

Target sector (most 
common) 

Links 
with 

target 
(% of 
total) 

Average 
stake 
(%) 

Lessors of Other Real 
Estate Property  (53119) 

20% 17% 

All Other Miscellaneous 
Store Retailers  (45399) 

30% Lessors of 
Nonresidential Buildings 
(except 
Miniwarehouses)  
(53112) 

18% 8% 394 0.36 

Real Estate Property 
Managers  (53131) 

12% 16% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

11% 15% 

General Warehousing 
and Storage (49311) 

51% Lessors of Other Real 
Estate Property  (53119) 

22% 39% 523 0.28 

Electric Power 
Generation  (22111) 

11% 40% 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 44% 
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Table A13: Industries with highest percentage of forward links, by target 
Target sector 
(downstream) 

Forward 
links (% 
of total) 

Holding firm 
sector (most 
common) 

Links 
with 
holder 
(% of 
total) 

Average 
stake (%) 

Number 
of links 

HHI 

Photographic 
Services (54192) 

47% Offices of Real 
Estate Agents 
and Brokers 
(53121) 

16% 12% 104 0.27 

Real Estate 
Property 
Managers  
(53131) 

15% 11% 

Lessors of 
Other Real 
Estate Property  
(53119) 

11% 20% 

Jewelry Stores  
(44831) 

44% Lessors of 
Other Real 
Estate Property  
(53119) 

11% 27% 328 0.21 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

10% 20% 

Real Estate 
Property 
Managers  
(53131) 

9% 8% 

All Other 
Professional, 
Scientific, and 
Technical 
Services 
(54199) 

9% 21% 

Other Insurance 
Related Activities  
(52429) 

41% Direct 
Insurance 
(except Life, 
Health, and 
Medical) 
Carriers  
(52412) 

37% 31% 340 0.86 

36% Lessors of 
Other Real 

13% 37% 769 0.24 
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Other Warehousing 
and Storage 
(49319) 

Estate Property  
(53119) 
Offices of Real 
Estate Agents 
and Brokers 
(53121) 

7% 32% 

Real Estate 
Property 
Managers  
(53131) 

6% 26% 

Electric Power 
Generation  
(22111) 

6% 30% 

Natural Gas 
Extraction  (21113) 

35% All Other 
Professional, 
Scientific, and 
Technical 
Services 
(54199) 

19% 7% 168 0.42 

Support 
Activities for 
Mining 
(21311) 

12% 29% 

General 
Warehousing and 
Storage (49311) 

35% Lessors of 
Other Real 
Estate Property  
(53119) 

13% 38% 739 0.24 

Electric Power 
Generation  
(22111) 

6% 32% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

6% 32% 

Real Estate 
Property 
Managers  
(53131) 

6% 28% 

All Other Crop 
Farming (11199) 

33% Lessors of 
Other Real 
Estate Property  
(53119) 

12% 45% 885 0.27 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

9% 42% 
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Support 
Activities for 
Crop 
Production 
(11511) 

4% 47% 

Real Estate 
Property 
Managers  
(53131) 

4% 35% 

Other Scientific 
and Technical 
Consulting 
Services (54169) 

33% Accounting, 
Tax 
Preparation, 
Bookkeeping, 
and Payroll 
Services 
(54121) 

32% 12% 166 1.00 

Junior Colleges 
(61121) 

31% Lessors of 
Other Real 
Estate Property  
(53119) 

12% 36% 215 0.31 

Real Estate 
Property 
Managers  
(53131) 

10% 30% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

6% 34% 

Oilseed (except 
Soybean) Farming 
(11112) 

31% Lessors of 
Other Real 
Estate Property  
(53119) 

14% 41% 221 0.34 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

11% 42% 

Luggage and 
Leather Goods 
Stores  (44832) 

31% Lessors of 
Other Real 
Estate Property  
(53119) 

12% 43% 131 0.25 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

8% 45% 

All Other 
Professional, 

5% 32% 
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Scientific, and 
Technical 
Services 
(54199) 

All Other 
Nonmetallic 
Mineral Product 
Manufacturing 
(32799) 

30% Sand, Gravel, 
Clay, and 
Ceramic and 
Refractory 
Minerals 
Mining and 
Quarrying 
(21232) 

20% 44% 1102 0.50 

Other 
Nonmetallic 
Mineral 
Mining and 
Quarrying 
(21239) 

6% 43% 

Stone Mining 
and Quarrying 
(21231) 

3% 44% 

Other Clothing 
Stores  (44819) 

30% Lessors of 
Other Real 
Estate Property  
(53119) 

12% 44% 900 0.26 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

7% 42% 

All Other 
Professional, 
Scientific, and 
Technical 
Services 
(54199) 

4% 37% 

Real Estate 
Property 
Managers  
(53131) 

4% 32% 

Other Grain 
Farming (11119) 

30% Lessors of 
Other Real 
Estate Property  
(53119) 

12% 41% 257 0.28 

Offices of Real 
Estate Agents 

9% 40% 
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and Brokers 
(53121) 

Automobile and 
Light Duty Motor 
Vehicle 
Manufacturing 
(33611) 

30% Other Motor 
Vehicle Parts 
Manufacturing 
(33639) 

9% 50% 150 0.23 

Heavy Duty 
Truck 
Manufacturing 
(33612) 

9% 53% 

Motor Vehicle 
Body and 
Trailer 
Manufacturing 
(33621) 

6% 61% 

Restaurants and 
Other Eating Places 
(72251) 

29% Lessors of 
Other Real 
Estate Property  
(53119) 

11% 37% 2186 0.23 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

6% 35% 

Real Estate 
Property 
Managers  
(53131) 

4% 35% 

All Other 
Professional, 
Scientific, and 
Technical 
Services 
(54199) 

4% 28% 

Shoe Stores  
(44821) 

29% Lessors of 
Other Real 
Estate Property  
(53119) 

10% 44% 158 0.24 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

8% 46% 

All Other 
Professional, 
Scientific, and 
Technical 

4% 24% 
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Services 
(54199) 
Real Estate 
Property 
Managers  
(53131) 

3% 20% 

All Other Personal 
Services  (81299) 

28% Lessors of 
Other Real 
Estate Property  
(53119) 

8% 34% 2784 0.24 

Real Estate 
Property 
Managers  
(53131) 

8% 31% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

6% 35% 

Other 
Activities 
Related to Real 
Estate  (53139) 

3% 35% 

Inland Water 
Transportation 
(48321) 

28% Other Business 
Support 
Services 
(56149) 

24% 23% 443 0.80 

Other Gasoline 
Stations  (44719) 

28% Lessors of 
Other Real 
Estate Property  
(53119) 

13% 32% 377 0.28 

Real Estate 
Property 
Managers  
(53131) 

5% 23% 

Offices of Real 
Estate Agents 
and Brokers 
(53121) 

5% 30% 

Electric Power 
Generation  
(22111) 

3% 40% 
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Table A14: Industries with highest percentage of forward links, by holder 
 

Holder's sector (upstream) Forward 
links (% 
of total) 

Target sector Links 
with 

target (% 
of total) 

Average 
stake (%) 

Number 
of links 

HHI 

Stone Mining and 
Quarrying (21231) 

73% 

Residential Building 
Construction (23611) 

15% 44 

256 0.11 

Highway, Street, and 
Bridge Construction 
(23731) 

12% 61 

All Other Nonmetallic 
Mineral Product 
Manufacturing (32799) 

10% 45 

Marketing Research and 
Public Opinion Polling 
(54191) 

58% 
Semiconductor and Other 
Electronic Component 
Manufacturing (33441) 

4% 33 587 0.03 

Steam and Air-
Conditioning Supply  
(22133) 

52% 

Electric Power Generation  
(22111) 

41% 48 

255 0.75 Electric Power 
Transmission, Control, and 
Distribution  (22112) 

7% 38 

Other Basic Inorganic 
Chemical Manufacturing 
(32518) 

51% 

All Other Chemical 
Product and Preparation 
Manufacturing (32599) 

10% 66 

144 0.13 

Other Basic Organic 
Chemical Manufacturing 
(32519) 

7% 49 

Pharmaceutical and 
Medicine Manufacturing 
(32541) 

7% 52 

Resin and Synthetic Rubber 
Manufacturing (32521) 

7% 59 

Paint and Coating 
Manufacturing (32551) 

5% 69 

Concrete Pipe, Brick, and 
Block Manufacturing 
(32733) 

49% 

Residential Building 
Construction (23611) 

14% 48 

461 0.15 Highway, Street, and 
Bridge Construction 
(23731) 

7% 51 

All Other Professional, 
Scientific, and Technical 
Services (54199) 

49% 
Hotels (except Casino 
Hotels) and Motels (72111) 

3% 37 5757 0.02 

Natural Gas 
Extraction  (21113) 

44% 

Electric Power Generation  
(22111) 

21% 46 

123 0.34 
Natural Gas Distribution  
(22121) 

10% 41 

Electric Power 
Transmission, Control, and 
Distribution  (22112) 

5% 52 

Paper Mills (32212) 43% 

Paperboard Container 
Manufacturing (32221) 

31% 48 

134 0.57 Other Converted Paper 
Product Manufacturing 
(32229) 

10% 62 
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All Other Information 
Services (51919) 

43% 

Lessors of Other Real 
Estate Property  (53119) 

14% 34 

204 0.20 
Offices of Real Estate 
Agents and Brokers 
(53121) 

9% 36 

Real Estate Property 
Managers  (53131) 

7% 29 

Petroleum Refineries 
(32411) 

39% 

Electrical Contractors and 
Other Wiring Installation 
Contractors (23821) 

7% 67 

169 0.12 
Residential Building 
Construction (23611) 

7% 44 

Highway, Street, and 
Bridge Construction 
(23731) 

6% 59 

Engine, Turbine, and 
Power Transmission 
Equipment Manufacturing 
(33361) 

39% 

Industrial Machinery and 
Equipment Merchant 
Wholesalers  (42383) 

8% 59 

168 0.14 

Other Motor Vehicle Parts 
Manufacturing (33639) 

6% 54 

Material Handling 
Equipment Manufacturing 
(33392) 

5% 67 

Commercial and Industrial 
Machinery and Equipment 
(except Automotive and 
Electronic) Repair and 
Maintenance (81131) 

5% 34 

Freight Transportation 
Arrangement (48851) 

37% 

General Freight Trucking, 
Long-Distance (48412) 

9% 48 
158 0.10 

General Freight Trucking, 
Local (48411) 

4% 48 

Sand, Gravel, Clay, and 
Ceramic and Refractory 
Minerals Mining and 
Quarrying (21232) 

36% 

All Other Nonmetallic 
Mineral Product 
Manufacturing (32799) 

18% 46 

481 0.41 
Ready-Mix Concrete 
Manufacturing (32732) 

14% 44 

Concrete Pipe, Brick, and 
Block Manufacturing 
(32733) 

4% 59 

Ready-Mix Concrete 
Manufacturing (32732) 

36% 

Residential Building 
Construction (23611) 

11% 45 

287 0.16 

Highway, Street, and 
Bridge Construction 
(23731) 

5% 50 

Other Heavy and Civil 
Engineering Construction 
(23799) 

4% 45 

Support Activities for 
Printing (32312) 

35% 

Couriers and Express 
Delivery Services (49211) 

7% 30 

111 0.11 
Electric Power Generation  
(22111) 

5% 15 

Urban Transit Systems 
(48511) 

5% 7 
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Interurban and Rural Bus 
Transportation (48521) 

4% 7 

Iron and Steel Mills and 
Ferroalloy Manufacturing 
(33111) 

35% 

Forging and Stamping 
(33211) 

8% 54 

350 0.10 

All Other Fabricated Metal 
Product Manufacturing 
(33299) 

5% 58 

Plate Work and Fabricated 
Structural Product 
Manufacturing (33231) 

4% 58 

Accounting, Tax 
Preparation, Bookkeeping, 
and Payroll Services 
(54121) 

32% 

Lessors of Other Real 
Estate Property  (53119) 

10% 34 

2782 0.21 

Offices of Real Estate 
Agents and Brokers 
(53121) 

8% 34 

Support Activities for 
Mining (21311) 

5% 9 

Real Estate Property 
Managers  (53131) 

4% 26 

Broadwoven Fabric Mills 
(31321) 

32% 

Textile and Fabric 
Finishing Mills (31331) 

21% 37 
189 0.46 

All Other Textile Product 
Mills (31499) 

4% 47 

Other Basic Organic 
Chemical Manufacturing 
(32519) 

31% 

All Other Chemical 
Product and Preparation 
Manufacturing (32599) 

15% 63 
143 0.27 

Resin and Synthetic Rubber 
Manufacturing (32521) 

7% 56 

All Other Support Services 
(56199) 

31% 

Waste Treatment and 
Disposal  (56221) 

16% 35 

207 0.36 Materials Recovery 
Facilities  (56292) 

7% 44 

Waste Collection  (56211) 6% 45 



Table A15: Financial Characteristics of holders and targets (full data) 
 

 Holder  Target  
 Mean Median # Firms  Mean Median # Firms 

 Total Assets (Mill €)  
  Horizontal 1,042 11 74,462 550 7 94,567 
  Backward 3,497 39 14,163 1,725 12 19,692 
  Forward 3,326 34 14,987 1,395 12 23,513 
  Unrelated 453 4 124,847 240 6 129,358 
  Total 524 5 190,492 316 6 205,603 

 Employees  
  Horizontal 1,201 17 58,930 780 28 65,047 
  Backward 2,886 39 12,418 2,018 33 14,171 
  Forward 2,843 30 12,934 1,708 36 18,802 
  Unrelated 491 8 94,293 543 26 94,296 
  Total 617 10 145,461 520 27 148,313 

 Operating Revenue (Mill €)  
  Horizontal 506 5 56,737 235 5 74,807 
  Backward 1,366 19 11,995 679 8 16,469 
  Forward 1,316 14 12,295 599 10 19,709 
  Unrelated 197 1 96,623 156 4 106,997 
  Total 252 2 145,442 153 4 169,052 

 
 

Table A16: Coverage of financial variables by country 
 

 Holder Target 

 
% from holders with non-

missing 
% from targets with non-

missing 
Total Assets (Mill Euro) 

  Australia 14.75% 34.66% 
  France 94.34% 94.97% 
  Germany 62.73% 89.57% 
  Italy 98.73% 99.88% 
  Netherlands 93.03% 96.05% 
  Spain 95.24% 99.38% 
  United Kingdom 98.57% 98.56% 
  United States 20.30% 31.01% 
  Other 64.94%  
  Total 80.11% 89.01% 

Employees (Units) 
  Australia 90.49% 79.53% 
  France 35.96% 48.28% 
  Germany 82.79% 80.99% 
  Italy 59.18% 66.98% 
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  Netherlands 52.92% 49.09% 
  Spain 66.68% 70.99% 
  United Kingdom 41.35% 45.84% 
  United States 56.26% 71.08% 
  Other 52.08%  
  Total 61.17% 64.21% 

Operating Revenue (Mill Euro) 
  Australia 36.54% 76.55% 
  France 84.19% 94.91% 
  Germany 30.90% 39.25% 
  Italy 87.18% 92.53% 
  Netherlands 13.96% 18.72% 
  Spain 81.40% 87.18% 
  United Kingdom 47.57% 57.98% 
  United States 57.84% 79.25% 
  Other 46.84%  
  Total 61.17% 73.19% 

 

Figure 4: Classification of links to 2-digit NAICS sectors, by holder's primary codes 
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Appendix B - Volkswagen AG 

As discussed in the text, our data includes 951 subsidiaries of Volkswagen AG (VW) in 2105.19 

For 269 of these subsidiaries we are able to trace a full chain of 100% ownership links from VW 

to the subsidiary. These subsidiaries are organized in 5 tiers: 69 subsidiaries in tier 1, 86 in tier 2, 

72 in tier 3, 30 in tier 4, and 12 in tier 5. Among VW’s first tier subsidiaries are Bugatti 

International S.A., Volkswagen Truck & Bus GmbH, Volkswagen Argentina S.A., Porsche 

Holding Stuttgart GmbH, and other subsidiaries bearing the VW and the Porsche names. Among 

VW’s second tier subsidiaries are the Czech automaker Skoda Auto Deutschland GmbH, which 

was 100%-held by Porsche Siebte Vermoegensverwaltung GmbH, a first tier subsidiary, and the 

Spanish automaker Seat SA, which is 100%-held by Volkswagen Finance Luxemburg SA, another 

first tier subsidiary. Seat SA in turn held 100% of the shares of Volkswagen Group España 

Distribucion SA (a 3nd tier subsidiary), which in turn held 100% of the shares of Volkswagen 

Group Retail Spain SL (a 4rd tier subsidiary), which held 100% of the shares of SEAT Motor 

España SA (a 5th tier subsidiary), which is the SEAT dealership in Spain. 

 Our data includes 125 partial ownership links which involve firms that belong to the VW’s 

corporate group and are either holders or targets in our data. Some notable examples include VW’s 

(the holder) direct 99.5% stake in Audi AG (the target), where the remaining 0.45% shares are 

held by the public. Another example is Volkswagen Truck & Bus GmbH’s (the holder), a first tier 

subsidiary of VW, 75% stake in MAN SE (the target), a large German truck and bus manufacturer. 

The remaining shares in MAN SE are held by institutional investors such as Blackrock inc. (1%), 

BNP Paribas (0.1%). 

 55 of the 125 partial ownership links which are related to VW, are “internal” links between 

a holder and a target that are both 100%-held by VW. For example, Volkswagen Finance 

Luxemburg SA (the holder), a first tier subsidiary of VW, holds 98.76% of Bentley Motors Limited 

(the target). The remaining shares are held by James Young Ltd, which Orbis indicates is 100% - 

held by VW (currently we are unable to trace the full ownership map of James Young Ltd linking 

it to VW).Thus, Bentley is also 100%-held by VW. Finally, while VW itself does not have a 100% 

ultimate owner, it does have 3 large shareholders whose holdings in VW (which here is the target) 

 
19 The number seems to be smaller than the list of Volkswagen AG’s subsidiaries reported in the company's financial 
statements  from  December 31, 2015, see 
https://www.volkswagenag.com/presence/investorrelation/publications/annual-media-
conference/2016/Anteilsbesitz+VW+AG+31.12.2015_e.pdf 
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are part of the 125 partial ownership links in our data which are related to VW. Specifically the 

three links are to the holders Porsche Automobile Holding SE (52.2%), Qatar Holding Germany 

GMBH (17%), and BG Master Fund Public Limited Company (1%). Finally we note that the rest 

of VW’s shares are held by the state of lower Saxony (20%) and by many dispersed shareholders, 

including funds such as BlackRock and Vanguard, whose stakes are less than 1% each.  


