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Abstract  
 
 
 

 Firms build network linkages across different dimensions to access external resources provided 

by other network participants. These network resources are embedded within the network linkages and as 

such can only be access by a firm through network participation. This study extends the concept of 

network resources into the M&A literature stream by theorizing that network resources strategically 

combined lead to resource synergies and thus, an added-value through a M&A transaction. This begs the 

question of what combination of network configurations managers should look for. Subsequently, I 

determine network combinations based on two network dimensions through which a firm’s access to 

network resources is determined: (1) Network Centrality, i.e. how central a firm is within its network and 

(2) Network Geographic Embeddedness, i.e. to what extend a firm is locally or globally embedded. 

Following the concept of strategic complementarity in which mutually supportive differences in firm 

resources achieve a combinational advantage, I show that the combination of network resources results in 

similar combinational advantages. In extension, the combination of buyer firm and target firm network 

embeddedness has an impact on M&A performance. I empirically test this concept on a network dataset 

of 5,524 linkages, including vertical, horizontal, shareholder, internal and board member subnetworks in 

the context of the automotive industry in North America. 
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iv. Preface 
  
Whilst exploring different international business (IB) streams in search for a research field and subject, I 

came across a visualization of global corporate ownership networks as a part of the International Business 

M.S.c. curriculum. The course Industry Analysis directed by Prof. Ekaterina Turkina, “forced” me on the 

prowl for interesting data visualizations to present to the class. It was then that I stumbled upon Vitali et 

al. (2011)’s visualization of the global corporate ownership network. Both the visualization and extreme 

explanatory power behind its network analysis inspired me to further explore social network theory. 

Furthermore, as with years spent tumbling within the automotive supply chain in Detroit and Munich, I 

realized that the explanatory power of social network theory could uncover novel insights in the light of 

strong industry disruption. Particularly in explaining how traditionalist, like industrial manufacturing, 

willingly collide with the modernist, like tech start-ups in search of reviving industrialist productivity in 

Western economies. For that reason, I chose to explore social network theory in the context of M&A 

activity in the North American automotive industry. 
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1. Introduction 
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Figure 1: Visualization of "Notable Autonomous Driving Acquisitions“ 
Figure published by medium.com in cooperation with VC Fund Firstmile (www.firstmile.com)1; Transaction buyers 
include OEMs such as Ford, GM, and FCA, Tier 1s such as Aptiv and ZF, and auto industry novices such as Apple. 
This underlines that AV solutions might only be presented by incumbent players but also through new market 
entries (More under 2. The North American Automotive Industry) 
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Graph 1: Overview of the North American automotive value chain 
Author’s Visualization based on GVC concepts e.g. Sturgeon et al. (2008) and Sturgeon and Florida (2004)
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Graph 2: Function of firm performance in regards to firm network centrality  
Author’s
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Graph 3: Firm performance as a function of geographic embeddedness 
Author’s visualization based on concepts by Bathelet et al. (2004) and Vora and Kostova (2007) 
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16 Following a press release concerning GM’s 26th Supplier of the Year awards ceremony held on April 20, 2018 in 
Orlando, Florida, U.S.A. 
17 Press Release from July 12, 2019 about VW’s investment in Ford’s autonomous driving venture ARGO AI.  
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Figure 2: Overview of the different schools of thought within M&A Literature 
Visualization by Author based on Bauer and Matzler (2014) 
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Table 1: Overview of different synergy typographies  
Visualization and structure by Author  
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20 “EV” is the author’s chosen mathematical variable to display network centrality in reference to its measurement 
method (Eigenvector, see Model Description)  
21 λ is the author’s chosen mathematical variable to display geographic embeddedness in reference to its 
measurement method (Local Embeddedness Coefficient, see model description)  



 

Figure 3: Overview of network-levels and network terminology used 
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Graph 4: Firm Performance as a function of Network Centrality and Geographic Embeddedness 
Author’s visualization based on concepts by (left) Holm et al. (1996), Andersson and Forsgren (2000), Dhanaraj 
(2007), Johanson and Vahlne (2009), Hutzschenreuter et al. (2011) Molina-Morales and Expósito-Langa, (2012), 
Awate and Mudambi (2017), Turkina and Van Assche (2018) and (right) Author’s visualization with concept based 
on Bathelet et al. (2004) and Vora and Kostova (2007). 
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Table 2:  Network combinational associations  
Author’s conceptualization and visualization of Network combinational associations based on network centrality 
(EV) and geographic embeddedness 

Network Centrality (EV)

 Target EV Buyer EV ∂ in Target EV
as NB+NT

Association with 
Firm Performance 

Association with 
M&A Performance

Case 1 High Low Increase Increase Positive

Case 2 Low High Decrease Decrease Negative 

Case 3
Low Low

No change No change Neutral 
High High

Geographic Embeddedness (λ)

 Target λ Buyer λ ∂ in Target λ 
as NB+NT

Association with 
Firm Performance 

Association with 
M&A Performance

Case 1
More Local More Global

Increase Increase Positive
More Global More Local

Case 2 
More Local More Local

No change No change Neutral 
More Global More Global
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4. Empirical Model and Data Preparation  
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Figure 4a: Visualization of Model 1 and Model 2 with corresponding OLS equations    
Author visualization of the empirical model based on author conceptualization. β represents the OLS beta coefficient  
estimate of OLS equations (II), (III), and (IV).  

 

Figure 4b: Visualization of decision tree leading from model results to H1a and H1b 
Author visualization of the empirical model based on author’s conceptualization. The decision tree is equally valid 
for sub-network hypotheses 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b, 6a, and 6b.  
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Figure 5: Overview of 3–Step data collection methodology 
This figure describes the rational and conditions behind sample data collection.  
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Table 3: Values and description of value_dummy 
Overview of value_dummy values and description 

Value_dummy Description  

1 Original Equipment Manufacturer (OEM)

2 Tier 1 Supplier

3 Secondary Tier suppliers (Tier 2 and Tier 3) 

4 Supporting Industries (e.g. Production equipment suppliers, engineering services etc.)

5 After-market Services (Aftermarket Parts and Services)
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Table 4: Overview of Linkage type and value of linkage categorical 
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Figure 6a: Visualization of the whole network  
(top) Whole network of buyer pre-transaction (t=0); (bottom) whole network of buyer post-transaction (t=1); Based 
on author’s data set and author’s visualization in Gephi 0.9.2.(n=5,524). Coloring of nodes by industry with top 
three industries: (purple) Motor Vehicle Manufacturing (3361), (green) Motor Vehicle Parts Manufacturing (3363), 
(blue) Computer and Peripheral Equipment Manufacturing (3341). NAICS code in parentheses. (NAICS, 2017)

 
 



 

Figure 6b: Visualization of the vertical sub-network  
(left) Vertical sub-network of buyer pre-transaction (t=0); (right) Vertical sub-network of buyer post-transaction 
(t=1); Based on author’s data set and author’s visualization in Gephi 0.9.2.(n=582) Top industries colored with top 
three: (purple) Motor Vehicle Parts Manufacturing (3363), (green) Basic Chemical Manufacturing (3251), and 
(blue) Resin, Synthetic Rubber and Artificial and Synthetic Finer and Filaments Manufacturing (3251). NAICS code 
in parentheses. (NAICS, 2017) 

 

network’s

 



 

Figure 6c: Visualization of the horizontal sub-network  
(left) Horizontal sub-network of buyer pre-transaction (t=0); (right) Horizontal sub-network of buyer post-
transaction (t=1); Based on author’s data set and author’s visualization(n=25); Top industries presented in colors 
with top three industries: (purple) Universities (6113), (green) Motor Vehicle Manufacturing (3361), and (blue) 
Resin, Synthetic Rubber and Artificial and Synthetic Finer and Filaments Manufacturing (3251). NAICS code in 
parentheses. (NAICS, 2017) 

 

Figure 6d: Visualization of the shareholder sub-network  
(left) Shareholder sub-network of buyer pre-transaction (t=0); (right) Shareholder sub-network of buyer post-
transaction (t=1); based on author’s data set and author’s visualization in Gephi 0.9.2.(n=732).Top industries 
presented in colors with top three industries: (purple) Investment Banks (5239), (green) Holding or Management 
companies (5511), and (blue) Insurance Companies (5241). NAICS code in parentheses. (NAICS, 2017) 

 
 



 

Figure 6e: Visualization of the internal sub-network  
(left) Internal sub-network of buyer pre-transaction (t=0); (right) Internal sub-network of buyer post-transaction 
(t=1); Based on author’s data set and author’s visualization in Gephi 0.9.2.(n=4,090); Top industries colored with 
top three: (purple) Motor Vehicle Parts Manufacturing (3363), (green) Basic Chemical Manufacturing (3251), and 
(blue) Resin, Synthetic Rubber and Artificial and Synthetic Finer and Filaments Manufacturing (3251). NAICS code 
in parentheses. (NAICS, 2017) 

 
Figure 6f: Visualization of the board sub-network  
(left) Board sub-network of buyer pre-transaction (t=0); (right) Board sub-network of buyer post-transaction (t=1); 
Based on author’s data set and author’s visualization in Gephi 0.9.2.(n=95); Top industries are displayed in color 
with the three industries: (purple) Holding or Management company (5511), (green) Motor Vehicle Parts 
Manufacturing (3363), (blue) Computer and Peripheral Equipment Manufacturing (3341). NAICS code in 
parentheses. (NAICS, 2017) 

 



 

 

Table 5: Distribution of linkages along transaction completion year 

Table 6: Descriptive statistics of dependent variable 

Descriptive statistics of target firm abnormal return calculated around transaction completion year based on stock 
price-returns.
 
 



 

Table 7a: Descriptive statistics of control variables  
Descriptive statistics of transaction-firm, I.e. target and buyer firm-based variables. All financial data is taken from 
the fiscal year prior to completion year. 

  



 

Table 7b: Descriptive statistics of independent variables from pre-transaction target networks (t=0) 
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Table 7c: Descriptive statistics of independent variables from the pre-transaction buyer network level (t=0) 
Descriptive statistics of the independent variables grouped by time horizon (pre- or post-transaction) and transaction 
position (Buyer or Target). 

(λ)

λ

λ

λ

λ

λ

λ

 
Table 7d displays the descriptive statistics of the independent variables on the post-transaction buyer level. 
 
Table 7d: Descriptive statistics of independent variables from post-transaction buyer networks (t=1) 
Descriptive statistics of the independent variables grouped by time horizon (pre- or post-transaction) and transaction 
position (Buyer or Target). 4.4. Model Multicollinearity and Final OLS Equations 
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 To test the impact of multicollinearity in the model building, I look at correlation matrix between 

the dependent variable and my control variables to determine whether I find significant correlation 

between my dependent variable and control variables, as well as between control variables themselves 

(Table 8). As expected, I find significant correlations among my variable proxies for firm size, except for 

Number of Employees. Correlation becomes a concern for multicollinearity at a statistically significant 

correlation of 80% and more. Thus, I only include one firm size proxy variable and chose Total Assets in 

mUSD as firm size proxy as it shows the highest statistically significant correlation with my dependent 

variable AR. Furthermore, I find significant correlation of above 80% between Cashflow in mUSD and the 

PE Vendor Dummy, Cashflow in mUSD and Strategic Intent, and Total Assets in mUSD and Strategic 

Intent. Subsequently, as I disregard Cashflow in mUSD and Cashflow in mUSD in favor of Total Assets in 

mUSD, I remain with Strategic Intent and Total Assets in mUSD as a concern for multicollinearity and 

therefore I disregard Strategic Intent. 

  



 

Table 8: Correlation matrix of dependent variables and control variables 
AR (1), Turnover in mUSD  (2), Cashflow in mUSD (3), Total Assets in mUSD (4), Number of Employees (5), 
Year (6), Different Industry Dummy (7), Strategic Intent Dummy (8), PE Vendor Dummy (9), Different Country 
Dummy (10), Network Dummy  (11), Role Dummy  (12), Value Dummy  (13), Public Dummy  (14);  Values 
significant at the 0.000%-Significance level marked in with one star (*). High correlation marked with bold 
(Correlation Coefficient > 0.80) 

 

 



 

Next, I analyze correlation among my independent variables and derive my regressions from it. Naturally, 

my independent variables can be subdivided across a network-level, a time and transaction level and a 

network characteristic level (Table 9). 

Table 9: Overview of independent variable levels and their potential “values“ 
Dimensions of the IVs  

1. Network-level Network, Vertical, Horizontal, Shareholder, Internal, and  Board 

2. Transaction time / position  Target Network at time t=0, Target Network at time t=1, Buyer Network at 
time t=0, 

3. Network Characteristics  Network embeddedness (EV) and Geographic embeddedness (λ)

 

Table 10a: Correlation matrix of independent variable for network centrality (EV) 
Significant Values are marked in bold with stars (**** at 0%; *** at 1%; ** at 5%, and * 10% -significance level) 
distinction by transaction time / position and network characteristic (EV, λ). Corr. Coeff. Over 0.80 in bold.  

 Network Vertical Horizontal Shareholder Internal Board

Network EV 1.0000      
Vertical EV 0.8630**** 1.0000     

Horizontal EV -0.1127**** 0.2509**** 1.0000    
Shareholder EV 0.2704**** 0.4939**** 0.1664**** 1.0000   

Internal EV 0.8816**** 0.5947**** -0.2196**** -0.1986**** 1.0000  
Board EV 0.0158*** -0.2270**** 0.0498**** -0.9320**** 0.4580**** 1.0000 

 Network Vertical Horizontal Shareholder Internal Board

Network EV 1.0000      
Vertical EV 0.8977**** 1.0000     

Horizontal EV -0.0831**** 0.0550**** 1.0000    
Shareholder EV 0.3400**** 0.4723**** 0.0269**** 1.0000   

Internal EV 0.8603**** 0.6341**** -0.1749**** -0.1667**** 1.0000  
Board EV -0.2952**** -0.1876**** 0.0982**** -0.4080**** -0.1576**** 1.0000 



 

 Network Vertical Horizontal Shareholder Internal Board

Network EV 1.0000      
Vertical EV 0.5725**** 1.0000     

Horizontal EV 0.0844**** -0.2227**** 1.0000    
Shareholder EV 0.6279**** 0.9944**** -0.1632**** 1.0000   

Internal EV 0.7908**** -0.0158*** 0.5449**** 0.0467**** 1.0000  
Board EV -0.1722**** -0.0285**** 0.0112*** -0.0333**** -0.1203**** 1.0000 

 

Following Table 10a, I conclude that along the sub-network level, variables exhibit high statistically 

significant correlation. Furthermore, correlation dependent on transaction position-/ time-level and 

network characteristic is highly heterogeneity. Subsequently, in an effort to reduce complexity and 

multicollinearity, I subdivide each sub-network level into a separate model. 

Table 10b: Correlation matrix of independent variable for geographic embeddedness (λ) 
Significant Values are marked in bold with stars (**** at 0%; *** at 1%; ** at 5%, and * 10% -significance level) 
distinction by transaction time / position and network characteristic (EV, λ). Corr. Coeff. Over 0.80 in bold. 

λ

 Network λ Vertical λ Horizontal λ Shareholder λ Internal λ Board λ

Network λ 1.0000      
Vertical λ -0.1987**** 1.0000     

Horizontal λ -0.4673**** -0.4880**** 1.0000    
Shareholder λ 0.7949**** -0.1280**** -0.7308**** 1.0000   

Internal λ 0.7943**** -0.1282**** -0.7306**** 1.0000**** 1.0000  
Board λ -0.1069**** -0.1403**** 0.2088**** -0.1244**** -0.1249**** 1.0000 

λ

 Network λ Vertical λ Horizontal λ Shareholder λ Internal λ Board λ

Network λ 1.0000      
Vertical λ 0.0465**** 1.0000     

Horizontal λ 0.7400**** -0.2254**** 1.0000    
Shareholder λ 0.4957**** -0.2005**** -0.0306**** 1.0000   

Internal λ 0.5892**** -0.2328**** 0.1005**** 0.9913**** 1.0000  
Board λ 0.0777**** -0.1928**** 0.1755**** 0.0037*** 0.0244*** 1.0000 



 

λ

 Network λ Vertical λ Horizontal λ Shareholder λ Internal λ Board λ

Network λ 1.0000      
Vertical λ 0.2169**** 1.0000     

Horizontal λ 0.0624**** -0.2723**** 1.0000    
Shareholder λ -0.2166**** -0.3080**** 0.3482**** 1.0000   

Internal λ 0.2626**** -0.4596**** 0.6016**** 0.6650**** 1.0000  
Board λ 0.0210*** -0.3727**** 0.1760**** 0.2363**** 0.1854**** 1.0000 

 

 

 

 

Similarly to 4.4.2.1., I analyze the correlation matrix of IV based on transaction time / position to 

determine to what extent I am able to bundle variables in one model as displayed in Table 10b. Table 11 

shows that as expected multicollinearity may be an issue between buyer network IVs from before and 

after the transaction. In contrast, I only find selected correlation between buyer network IVs (both t=1 and 

t=0) and target network IVs. These correlations appear on the board subnetwork level for t and t1, and on 

the vertical subnetwork level for t with t1. Subsequently, I separate my regression models along 

transaction time / position as including it would increase multicollinearity concerns.  

 

 

Table 11: Correlation matrix of independent variable along transaction time/position dimension  
Significant Values are marked in bold with stars (**** at 0%; *** at 1%; ** at 5%, and * 10%-significance level) 
by sub-network level and network characteristic (EV, λ). Corr. Coeff. Over 0.80 in bold. 

 1. Network Embeddedness (EV)

EV Buyer at t=0 vs.  
Buyer at t=1

Target at t=0 vs.  
Buyer at t=1

Target at t=0 vs.  
Buyer at t=0

Network  0.9975**** -0.2261**** -0.2553****

Vertical 0.9851**** -0.2247**** 0.2242****

Horizontal 

Shareholder 0.9981**** -0.0659**** 0.0263*

Internal 0.9983**** -0.0828**** -0.1381****

Board 0.7877**** 0.8088**** -0.1846****



 

 2. Geographic Embeddedness (λ)

EV Buyer at t=0 vs.  
Buyer at t=1

Target at t=0 vs.  
Buyer at t=1

Target at t=0 vs.  
Buyer at t=0

Network  0.9234**** 0.4334**** 0.3468****

Vertical -0.0270** 0.9738**** -0.1277****

Horizontal 0.1053**** 0.4633**** -0.5853****

Shareholder 0.9948**** 0.5442**** 0.5007****

Internal 0.9952**** 0.4559**** 0.3986****

Board 0.1338**** 0.5352**** -0.0866****

 

 Lastly, I explore correlations between network characteristics. I find that within my independent 

variable set there are no highly significant corrections (CorrCoeff.>0.80) indicating collinearity issues, I 

bundle network embeddedness (EV) and geographic embeddedness (λ) into one regression model. The 

prior explorations on multicollinearity and the theoretical foundation leads me to the following model 

(Visualized in Figure 6) with CVi representing the control variables Total Assets in mUSD, Year, 

Different Industry Dummy, Strategic Intent Dummy, PE Vendor Dummy, Different Country Dummy, 

Network Dummy, Role Dummy, Value Dummy, and Public Dummy : 

  

(IX) ܴܣ௡,௧ = ܾ଴ + ܾଵ ∗ ܧ ௡ܸ,௧ + ܾଶߣ௡,௧ + ܾ௜ ∗ ܥ ௜ܸ + ݁௜ 
 

Equation (IX) includes n as representing transaction role which can either value target or buyer network. 

Similarly t representing either pre- (t=0) or post transaction (t=1). Furthermore, in the cases of the 

horizontal and board sub-networks, or any other regression in which network embeddedness (EV) and 

geographic embeddedness (λ) materialize to cause multicollinearity, I subdivide the model into (X) and 

(XI):  

 

(X) ܴܣ௡,௧ = ܾ଴ + ܾଵ ∗ ܧ ௡ܸ,௧ + ܾ௜ ∗ ܥ ௜ܸ + ݁௜ 
(XI) ܴܣ௡,௧ = ܾ଴ + ܾଵ ∗ ௡,௧ߣ + ܾ௜ ∗ ܥ ௜ܸ + ݁௜ 

 

 



 

Figure 7: Visualization of the base OLS equation (IX) for models 1 and 2 
Visual figure displaying the regression model (I), in which network embeddedness (EV) and geographic 
embeddedness (λ) are both included. 
 

 

5. Data Evaluation and Limitations  

(λ
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Table 12a: Regression results for the whole network level
Significant results marked at 10% -(*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=5,524) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre-transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (III) (IV) 

WHOLE NETWORK LEVEL Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value) 0.0000 0.0000 0

R2 0.5713 0.6719 0.8692

n 5,524 5,524 5,524

Eigenvector Centrality (EV) –0.4570****
(0.014)

0.0381****
(0.017)

1.2182****
(0.032)

(λ) 0.0272****
(0.002)

0.0734****
(0.001)

0.0110****
(0.000)

Year -0.0947****
(0.002)

-0.0652****
(0.002)

-0.0331****
(0.001)

Diff Industry Dummy 0.4749****
(0.009)

0.1562****
(0.009)

0.1307****
(0.004)

Strategic Intent - -0.1784****
(0.004)

0.0868****
(0.003)

PE Vendor Dummy 0.2177****
(0.005) - -

Diff Country Dummy - - 0.3709****
(0.006)

Network Categorical –0.0192****
(0.002)

-0.0165****
(0.002)

0.0057****
(0.001)

Role Dummy 0.0454****
(0.009)

-0.1193****
(0.009)

-0.2238****
(0.006)

Total Assets in mUSD - - -0.000****
(0.000)

Value Chain Position 0.0158
(0.002)

0.0346****
(0.002)

0.0432****
(0.005)

Public Dummy 0.0039****
(0.007)

0.0751****
(0.006)

-0.070****
(0.005)

_constant 0.2289****
(0.014)

0.2911****
(0.012)

-0.0913****
(0.006)

 

 



 

Table 12b: Test of coefficients results for the whole network level 

– –

λ

– –

 

 

Next, I turn to the analysis of H2a and H2b:  



 

 



 

Table 13a: Regression results for the vertical sub-network level 
Significant results marked at 10% -(*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=5,489) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre-transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (IIIa)  (IV) 

VERTICAL SUBNETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value) 0.0000 0.0000 0.000 0.0000

R2 0.6893 0.6989 0.7605 0.6911

n 5,489 5,489 5,489  

Eigenvector Centrality (EV) -0.0966**** 
(0.010)

-0.1221****
(0.009) - -3.6741****

(0.0771)

(λ) 0.0075****
(0.000) - -0.0031****

(0.000)
0.0016****

(0.000)

Year -0.05934**** 
(0.001)

-0.0650***
(0.001)

-0.1036****
(0.002)

-0.0006
(0.001)

Diff Industry Dummy 0.3311 **** 
(0.007)

0.3474***
(0.007)

0.5203****
(0.007) -

Strategic Intent - - 0.0919****
(0.004)

-0.0370****
(0.005)

PE Vendor Dummy - - - 0.3131****
(0.001)

Diff Country Dummy
- 0.2069****

(0.007)
0.4374****

(0.011)

Network Categorical -0.002
(0.002)

-0.0019
(0.002)

-0.0033**
(0.001)

-0.0040**
(0.002)

Role Dummy 0.0151*
(0.008)

0.0306****
(0.001)

0.1645****
(0.008)

0.1703****
(0.012)

Total Assets in mio.USD -0.0000****
(0.000)

-0.0000****
(0.000)

-0.0000****
(0.000) -

Value Chain Position 0.0129****
(0.002)

0.0099****
(0.002)

-0.0189****
(0.002)

-0.0086***
(0.003)

Public Dummy 0.1793****
(0.005)

0.1819****
(0.005)

0.1909***
(0.004)

0.0600***
(0.019)

_constant 0.0600****
(0.009)

0.0800****
(0.008)

0.0589****
(0.008)

-0.0991****
(0.023)

 

 



 

Table 13b: Test of coefficients results for the vertical sub-network level 

– –

λ

– –

 

 

Thirdly, I turn to the horizontal sub-network and the testing of hypotheses H3a and H3b:  



 

Table 14a: Regression results for the horizontal sub-network level 
Significant results marked at 10% -(*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=5,489) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre-transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (III) (IV) 

HORIZONTAL SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value) 0.0000 0.0000 0.0000

R2 0.4588 0.8802 0.9168

n 5,489 5,489 5,489 

Eigenvector Centrality (EV) -2.2336****
(0.117)

-2.7403****
(0.037)

-5.1657****
(0.307)

(λ) -0.1289****
(0.012)

0.0576****
(0.000)

0.02677****
(0.000)

Year -0.0364****
(0.003) - -0.1355****

(0.000)

Diff Industry Dummy 0.2020****
(0.009)

-0.0739****
(0.003)

0.3514****
(0.002)

Strategic Intent - 0.0724****
(0.002)

-0.0234****
(0.002)



 

Equation (II) (III) (IV) 

HORIZONTAL SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

PE Vendor Dummy 0.2014****
(0.008) - -

Diff Country Dummy - 0.4153****
(0.005)

0.3434****
(0.004)

Network Categorical -0.0112****
(0.002)

-0.0025**
(0.001)

-0.0048****
(0.001)

Role Dummy -0.0472****
(0.012)

-0.1677****
(0.004)

0.1076****
(0.004)

Total Assets in mio.USD - - -0.0000****
(0.000)

Value Chain Position 0.0395****
(0.003)

0.0389****
(0.001)

-0.0211****
(0.001)

Public Dummy -0.0076
(0.007)

-0.2349****
(0.004) -

_constant 0.0950****
(0.023)

0.0173***
(0.005)

0.5526****
(0.006)

 

Table 14b: Test of coefficients results for the horizontal sub-network level 

– –

λ

– –

 



 

Δ=

Δ=



 

Table 15a: Regression results for the shareholder sub-network level 
Significant results marked at 10% -(*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=5,524) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre-transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (III) (IV) 

SHAREHOLDER SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value) 0.0000 0.0000 0.0000

R2 0.7962 0.7784 0.7021

n 5,524 5,524 5,524

Eigenvector Centrality (EV) -0.2216****
(0.009)

-0.2024****
(0.009)

-0.5880****
(0.0197)

(λ) 0.0066****
(0.000)

0.005****
(0.000)

-0.0073****
(0.000)

Year -0.1160****
(0.002)

-0.1177****
(0.002)

-0.070****
(0.001)

Diff Industry Dummy 0.4292****
(0.005)

0.4507****
(0.005) -

Strategic Intent - - 0.0196****
(0.004)

PE Vendor Dummy 0.5039****
(0.005)

0.4977****
(0.006)

0.2881****
(0.007)

Diff Country Dummy 0.6575****
(0.008)

0.6406****
(0.008)

0.3874****
(0.011)

Network Categorical -0.0054*****
(0.001)

-0.0052*****
(0.001)

-0.0045*
(0.002)

Role Dummy 0.1545*****
(0.007)

0.1513****
(0.007)

0.1594****
(0.012)

Total Assets in mio.USD - - -

Value Chain Position -0.0147****
(0.002)

-0.0129****
(0.002)

-0.0073***
(0.003)



 

Equation (II) (III) (IV) 

SHAREHOLDER SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Public Dummy -0.0420****
(0.007)

-0.0275****
(0.007)

0.0681****
(0.019)

_constant 0.1243****
(0.008)

0.1031****
(0.008)

-0.0770***
(0.022)

 

Table 15b: Test of Coefficients results for the shareholder sub-network level 

– –

λ

– –

 



 



 

Table 16a: Regression results for the internal sub-network level 
Significant results marked at 10% - (*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=5,524) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre-transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (III) (IV) 

INTERNAL SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value) 0.0000 0.0000 0.0000

R2 0.7741 0.7985 0.9410

n 5,524 5,524 5,524

Eigenvector Centrality (EV) 0.0770****
(0.011)

0.1754****
(0.010)

2.1473****
(0.012)

(λ) 0.0062****
(0.000)

0.0070****
(0.000)

-0.0027****
(0.000)

Year -0.1033****
(0.002)

-0.1005****
(0.002)

-0.0267****
(0.004)

Diff Industry Dummy 0.3372****
(0.008)

0.2938***
(0.008) omitted

Strategic Intent omitted omitted 0.1571****
(0.002)

PE Vendor Dummy 0.4897****
(0.006)

0.5076****
(0.005)

0.2964***
(0.003)

Diff Country Dummy 0.7177****
(0.010)

0.7864****
(0.009)

0.7027****
(0.006)

Network Categorical -0.0030**
(0.001)

-0.0024**
(0.001)

-0.0030****
(0.001)

Role Dummy 0.1027****
(0.007)

0.0929****
(0.007)

-0.0995****
(0.001)

Total Assets in mio.USD omitted omitted omitted

Value Chain Position -0.0009
(0.002)

-0.0000
(0.002)

0.0189****
(0.001)

Public Dummy -0.1612****
(0.005)

-0.1503*****
(0.004)

-0.2703****
(0.008)

_constant 0.0567****
(0.011)

-0.0023
(0.011)

-0.1314****
(0.0109

 

 

 

 



 

Table 16b: Test of coefficients results for the internal sub-network level 

– –

λ

– –

 

 

 



 

Table 17a: Regression results for the board sub-network level 
Significant results marked at 10% -(*) 5%- (**) 1%- (***)  or 0%- (****) level with total number of observations: 
(n=4,625) and SE in parentheses. Results grouped by Target network at time t=0 (Pre-transaction), Buyer network at 
time t=0 (Pre transaction) and Target at time t=1 (Post-transaction). 

Equation (II) (III) (IV) 

BOARD SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Global (p-Value)

R2 0.7356 0.7032 0.7791

n 4,624 4,624 4,624

Eigenvector Centrality (EV) -1.0235****
(0.028)

-0.4228****
(0.008)

1.8468****
(0.1453)

(λ) 0.0114****
(0.000)

0.0046****
(0.000)

-0.0067****
(0.000)

Year -0.0477****
(0.001)

-0.0740****
(0.0012)

-0.3830****
(0.001)



 

Equation (II) (III) (IV) 

BOARD SUB-NETWORK Buyer at t=0 Buyer at t=1 Target at t=0 

Diff Industry Dummy 0.4657****
(0.007)

0.1451****
(0.005)

0.3092****
(0.005)

Strategic Intent -0.1346****
(0.002)

-0.1274****
(0.002) -

PE Vendor Dummy - - 0.3393****
(0.004)

Diff Country Dummy 0.2349****
(0.007)

0.2345****
(0.007)

0.3661****
(0.008)

Network Categorical -0.0000
(0.001)

0.003**
(0.002)

-0.0011
(0.002)

Role Dummy 0.1329****
(0.008)

-0.0308****
(0.007) -

Total Assets in mio.USD - - -

Value Chain Position -0.006**
(0.002)

0.0282****
(0.002)

-0.1960****
(0.014)

Public Dummy - 0.1680****
(0.005)

-0.1961****
(0.014)

_constant 0.1447****
(0.0115)

0.3401****
(0.010)

0.0467****
(0.0160)

 

Table 17b: Test of coefficients results for the board sub-network level 

– –

λ

– –

 



 

Table 18: Overview of regression results and hypotheses performances 
Schematic overview of Hypotheses testing based on the results displayed in Tables 12a to 17a as well as 12b to 17b. 

 (λ)

 



 

Graph 8a: Average firm eigenvector centrality values  
Line graphs display the mean Eigenvector centrality values for the buyer firms at t=0, the target firms at t=1 and the 
buyer firms at t=1. Dark blue displays the values on the whole network level, light blue the values on the vertical 
sub network level, green the values on the horizontal sub network level, yellow the values on the shareholder 
subnetwork level,  red the values on the internal sub network level and purple the values on the board sub network 
level.  

Graph 8b: Average firm local coefficient values  
Line graphs display the mean local coefficient values for the buyer firms at t=0, the target firms at t=1 and the buyer 
firms at t=1. Dark blue displays the values on the whole network level, light blue the values on the vertical sub 
network level, green the values on the horizontal sub network level, yellow the values on the shareholder 
subnetwork level,  red the values on the internal sub network level and purple the values on the board sub network 
level.  
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Table 19: Summary statistics for eigenvector and local coefficient values 
Depiction of selected summary statistics values for the eigenvector and local coefficient values. Selected measures 
are the mean value and the standard deviation subdivided by sub network level.  
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6. Discussion of Findings, Implications for 
Practitioners and Conclusion 
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Target name Buyer name Year 
GUILFORD MILLS INC. LEAR CORPORATION 2012 

TRANSLOC INC. FORD MOTOR COMPANY 2018 
SEVCON INC. BORGWARNER INC. 2017 
STROBE INC. GENERAL MOTORS COMPANY 2017 

XEVO INC. LEAR CORPORATION 2019 
SOLARCITY CORPORATION TESLA MOTORS INC. 2016 
CRUISE AUTOMATION INC. GENERAL MOTORS COMPANY 2014 

SGL AUTOMOTIVE SE BAYERISCHE MOTOREN WERKE AG 2009 
ZENUITY AB AUTOLIV INC. 2017 

MOZAIQ OPERATIONS GMBH ROBERT BOSCH GMBH 2015 
METALDYNE PERFORMANCE 

GROUP INC. 
AMERICAN AXLE & MANUFACTURING 

HOLDINGS INC. 2017 

τ=[


